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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 


No. V.—TorpPepogs, 


In the notice given in these pages a few days ago of the 
Clerkenwell explosion some few remarks were made in 
explanation of how it is that a mass of comparatively un- 
confined powder fired in air produces such destructive 
effects upon solid bodies in close contact with which it is 
placed and fired. The reasoning which applies to powder 
thus fired in air, applies @ fortiori, to powder fired in 
water. Still it is not quite easy to get eee | within the 
grasp of the imaginative faculty—which is what is meant 
when we demand what is called a “common sense solu- 
tion” of any apparently paradoxical manifestation of the 
laws of nature—why it is that a mass of powder fired 
under a certain depth of water is capable of producing the 
formidable effects upon adjacent solids that it is quite well 
known to do, It is hard to realise to the mind that that 
mobile element, the very proverb of instability, whose 
mirrored surface upon some stilly eve we see quiver as the 
air-borne ephemera alights upon it,and whichis dimpled in 
many acircling wavelet astheswallow dips but thetip feather 
of her pursuing wing, should yet within its placid depths 

resent such a shoulder to the miner’s blast, that keel and 

ull, wharf wall and buttress, shall all prove the weaker 
fulcra which the returning and unharmed waters enfold 
inruin. Yetin a rough, though inexact sort of way, we 
may make this palpable enough. Let us suppose the bulk of 
a common 13in. spherical shell, which is in cubic volume 
just over one cubic foot (= 1°022 cubic feet) tu be a sphere 
of powder immersed in and to an indefinite depth of water, 
poly fired therein. Let us further suppose, what is certainly 
not true—for a cubic foot, or 55 lb. of powder, which when | 
moderately confined in one mass takes rather more than 
z;th of a second to be completely fired—that this volume 
of powder is all fired instantaneously, and that the gases 
generated occupy 2000 times its volume, and expand 
radially to this at the rate of 7000ft. per second. The 
sphere of gases generated concentrically with the original 
sphere of powder being in volume 2000 cubic feet, will , 
have a radius of 7:8 cubic feet or thereabouts. 
But this will have increased in volume, taken in 
any one radius, we may assume something like 
equably (because the rate of combustion of the powder 
increases rapidly from the instant of first ignition), and so | 
a point starting from the centre will reach the extremity | 
of the radius, or pass through the 7‘8ft., in about 0°1114 of | 
a second, on our assumption. In doing this, it must push 
open for itself a sphere of water of 15°6 feet diameter, 
filled for the moment with gases of a density greater than | 
that due to the statical head of water above. But an 
impulse, no matter how rapidly given, or how powerful, 
cannot pass through water at a greater rate than about 
4700ft. per second. During the time this sphere is being | 
excavated, therefore, and the adjacent water pressed back | 
to form it, the blow or pulse delivered from the powder into | 
the water can only pass through 5°23ft. radially of the 
latter: that is to say, can only have been transmitted to | 
the outside of a spherical shell of water 5°23ft. in radial 
thickness all round the sphere of powder gases during the 
time these are assumed to have been forming. At the | 
moment, then, that the powder is completely converted into 
gases, its expansion is opposed by an active spherical shell | 
of water whose volume is above 9200 cubic feet, and whose 
weight or inertia is that of about 255 tons. 

This is the fulcrum or resistance opposed to the whole | 
explosion. Let us now suppose the sphere cut in twain by a 
flat surface—let us us say the bottom or side of an iron 
ship. One-half of the above—again going very much on the 
round—will be the fulcrum against which the totality of 
the explosion shall act equal and contrary to the ship’s | 
side or bottom, and the whole of which will be concen- 
trated against a circular surface of 26ft. diameter, and in 
the centre of which the effort will be greatest. Beyond this 
radius of 13ft. the water is to the effort of the powder, at 
the rate at which that is given forth, the same as though | 
it were a wall of adamant, and for the simple reason that, 
making the best of its speed, it cannot carry the energy 
further in the time. | 

But within this sphere how does thewaterbehave? The 
experiments of Canton and Oerstedhave proved that water, 
in round numbers, is compressible only to the small extent 
of 45 cubic inches in @ million for each atmosphere of added | 
pressure. Probably this rate doesnot continue uniform where 
the range of pressure is very extended, but let us assume so. 
Then if we take the maximum pressure generated by the | 
— of moderately confined powder at 2000 atmo- 

eres, the water adjacent to the seat of explosion will 
then suffer a compression of 90,000 cubic inches per 
million, or of 0°111 of its bulk; and as we go outwards | 
radially from the gaseous sphere, this rate of elastic com- 
pression will diminish inversely as the square of the radius, 
until at the instant of completed explosion to which we 
have referred it will be at 13ft. from the centre = 0 for 
the moment. But this coiled up watery spring at once 
begins to propagate its elastic wave outwards in spherical | 
shells at the rate of transit of 4700ft. per second, or at a | 
speed above twice that of a rifled cannon shot. At first 
the wave particle, i.c., the motion within the wave itself, is 
—_ prox, equal to that of translation, but it rapidly 
ecreases as the spherical wave shell passes outwards 
from the centre. e see, therefore, two things plainly 
enough—first, that from the immensely greater rapidit 
with which inflamed gunpowder expands, than that wit 
which the impulse due to that expansion can be transmitted 
through the water, and from the density and extremely small 
compressibiiity of the latter, that the water acts as though 
it were a solid body in respect to the explosion; a solid 
body in one of its strictest senses, because the water is 
practically absolutely homogeneous—it has no vacuities, no 
changes of texture or of physical character such as all 
earths, rocks, &c. &c., possess; secondly, that from the 
almost perfect cubical elasticity of water and its small com- 
}ressibility, the pulse delivered into the water by the explo- 
sion is transmitted outwards by the water itself with a 





velocity undestroyed and so enormous, that for short dis- 
tances outside the actual sphere of explosion (or globe of 
compression) the “work” in the elastic wave upon - 
unit of surface of the sphere of expansion is still 
sufficient to act upon solids as though it were 
the blow of another solid. This, however, rapidly 
decays as the distance increases. Now in all this we 
beg again to remind our readers that we do not pretend to 
even approximate exactness—in fact, all that we have 
stated is much to understate the truth. We are here not 
engaged in investigation, but merely in 7’lustration to 
common sense, of a not very obvious train of phenomena. 
How much the illustration given understates the facts in 
nature will be seen by a little further consideration. 


Fifty-five pounds of powder is a mere nothing asa torpedo | 
charge, and we have assumed it fired instantaneously. Let | 
us assume a much larger charge, say one which will occupy | 


one-half second in time from the instant of first ignition 
to that of maximum pressure due to explosion with 
powder still burning, so that the total time of completed 
explosion is one second; and let us consider the resulting 


henomena along any line of radius in the water from the | 


ocus, Exterior to the enlarging gaseous sphere the com- 
pressing impulse now acts during a time sufficient to 


4700 feet; that is to say, if D be 


transmit the pulse to 
the diameter of the gaseous sphere, the fulcrum is now a 


~— 


FIGI 


spherical shell of 4700 + D feet in diameter, or in any one 
radius it is that of a wall of water of 2350ft. thick, and 
along this line adjacent to the focus the water can only 
give way by elastic compression to the extent of about 


| one-sixth of the cubic compression. 


Such is the effectiveness of the fulcrum thus 
afforded by water to the blast of powder, that large 
flat shoals of rock under sea water have been effec- 
tually removed by sim 
lowered down upon the rock bottom and exploded 
upon it. Any one can see that against such a fulerum— 
if the powder be only close against a ship’s side, however 
strong almost that may be—the latter must prove the 


_ weaker resistance and yield. It is not quite so apparent 


why this should be equally true of rock, or of the “ooze 
and bottom of the deep.” 

But here again like principles apply. Mr. Mallet, in 
his experimental determinations of the rate of transit of 
earthquake wave, has shown that an impulse is trans- 
mitted in wet sand at the rate of 825ft. per second, or but 
little more than two-thirds that of sound in air; in stratified 
rocks, such as those of Holyhead mountain, 1220ft. per 
second as the mean of transmission transverse, and in the 
direction of the strata. In hard, crystalline, and very 
compact granite, at the rate of from 1306ft. to 1665ft. per 
second; and he has shown that in contorted, shattery, yet 
hard, laminated slate rocks about seven-eighths of the 
total velocity of wave transmission due to the modulus of 
elasticity of the rocky material, is lost by the discontinuity 
and heterogeneity of its mass (Phil. Trans., 1862). 

In all cases then the velocity of transmission through 
rock or sea bottom is so small compared with that of the 
pulse from the explosion that the portions of the rock 
or sex bottom in immediate contact with the powder blast 
are broken up and dislocated before there is time for the 
impulse to reach beyond these—it is the analogous case to 
the well-known shooting the tallow candle through a door 
without moving it on its hinges. 


ply exploding cases of powder | 


The first grand corollaries then that we may see are 
| obviously deducible from what precedes are these — 
| that the torpedo must be brought as close as possible to 
| the object to be struck and shattered—in absolute contact 

if it be possible—and that, provided the volume of gaseous 
; matter be adequate, the more rapid the explosive stroke is 
made in water the more formidable will be the effect of a 
torpedo. Mere rapidity of explosion alone is not sufficient; it 
is just as with fulminating mercury fired froma musquet; the 
latter is burst by the suddenness of blow from the released 
| elastic spring, but the bullet is given but a small velocity 
for want of sufficient range in the spring; thus if the volume 
of gaseous matter generated is very small, so will also be 
| the amplitude of the wave of explosive impulse, and the 
final effect but a little way out of the focus be ni/. But with 
equal volume of gas, 7.e., equal wave amplitude, the more 
rapidly the wave is generated by the rapid stroke given, the 
better the result. Hence gun cotton has proved a far better 
, material in this and in other respects than gun»owder for 
| charging torpedoes, and it is at ee that hereafter 
nitro-glycerine may prove much better than either. 

There aresomesubordinate questionsinvolved in thechoice 
of an explosivefortorpedoes, These may be either floating or 
sunk upon the bottom. With the latter steadiness must 
be secured by weight in or about the envelope. In all 
cases a sufficient amount of strength must be provided in the 
envelope that it shall not burst before the whole of 
the material within is ignited; and probably a still 
greater resistance will be advantageous as providing a 
higher temperature to the gases of explosion, at the’instant 
that by the giving way of the envelope’ they come in con- 
tact with the cold water and are further cooled by the 
sudden expansion in volume; and this consideration shows 
| at once that mere waterproof bags of india-rubber cloth or 
| leather as envelopes are not an advantageous proposal. This 
provision of sufficient resistance in the envelope, which is, 
upon the whole best made of boiler plate, removes the 
question of density in the explosive—from our choice as 
to its nature—as respects these sunk or bottom torpedoes; 
the case is otherwise as respects floating torpedoes. In 
these the less bulk the better; external attachments of 
any sort to the envelope, unless firing studs, are unde- 
sirable, and void space within or adjacent to the envelope 
of the explosive, beyond what may give that its fullest effect, 
is to be by all means avoided; hence to obtain the requisite 
degree of buoyancy with as little help as possible becomes 
one element here in the choice of the explosive agent. 
Gunpowder in mass has a specific gravity not very much 
below that of water. Nitro-glycerine exceeds water in 
density, while the specific gravity of gun-cotton in mass, 
even when compressed to the highest point desirable for 
this particular purpose, is the least of the three. On the 
grounds both of bulk in relation to explosive energy, and 
of its small specific gravity, therefore, gun-cotton so far 
claims the pre-eminence as a torpedo agent. 

Both gunpowder and gun-cotton are rendered inexplo- 
sible by saturation with water, as by a leaky envelope, but 
the gunpowder is thus destroyed; the gun-cotton, when 
again dried, is as good as before. In this aspect nitro- 
glycerine stands above both, for with a filled envelope no 
water can enter, except under very unlikely conditions as 
to leakage, and if it did—and that the igniting appa- 
ratus be suitably placed at the lower part of the envelope 
as it ncwcnar & nitro-glycerine, by its greater density 
always at the bottom, will fire just as usual. The igniting 
apparatus with gunpowder or gun-cotton should be placec 
at the upper part and centre of the envelope, as the torpedo 
floats, because even with leakage, the portions of the ex- 
plosives there situated, are likely to remain longest un- 
injured, ; 

The great point, however, is to render leakage practically 
impossible. No method of effecting this with boiler plate 
| envelopes will prove so effectual as to zinc (galvanise) the 
lapping edges of the plates after they have been bent, 

unched and fitted al after rivetting together, and care- 
Fully caulking up the joints, to galvanise the entire en- 
velope as one, by which means the edges of all the plates will 
become soldered together by the zinc. We have then only 
to look to it that the aperture for introduction of the 
charge and passage of the igniting apparatus are thoroughly 
secured; and for these well-fitted and screwed up joints, 
afterwards thickly coated externally with pitch and tar, or 
other toughening material, or with wax and tallow, which 
we prefer—and, where possible, by the caoutchouc flexible 
stocking joints, as used by the Austrians—leave little 
room for apprehension if carefully executed. Coopered 
vessels seem to us decidedly objectionable, and if necessity 
compel their use the explosive should be placed in a water- 
proof bag within them, or within a lining of thin tinned 
| plate, or of zinc, so formed that if exposed to water pressure 
| externally, it can be compressed and distorted without 
becoming leaky. Seeds 

When a torpedo is fired under water, the latter is direct] 
after driven up into an wmbo, from the centre of whic 
more or less of the gases escape, carrying up broken water 
with them. If the unexpended energy at the surface 
be greater, the water is thrown up into a grand Geyser- 
like fountain jet of irregular hyperboloid shape, or 
may be in part blown into the air to fall again in spray, &c. 
The less of this disturbance there is, the better each 
pound of powder has been made to evolve its work ; but it 
does not follow that great surface disturbance is a proof of 
needless power, or may not be the necessary accompaniment 
of an only sufficiently powerful torpedo. For as very few 
ships draw more than from a to thirty feet of 
water, and the vast majority of war-ships a good deal less, 
their draught becomes in reality the limit as to depth of 
water column which we can impose upon the torpedo. 
But we must have enough of powder to break in the hull, 
if not to break the ship in two, if the torpedo is to he 
effective, and this with a wide margin to be added for want 
of close contact and for other unfavourable conditions likely 
to occur; and this amount will almost always prove such as 
t» diive up a huge column of water. Even this deluge m: y 
often prove an adjunct at the moment in ensuring the 
destruction of the ship. 

No sufficient experiments that have come to our know- 
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ledge have yet been made as to the relations between the 
charge and line of least resistance to the surface in either 
fresh or sea water. And upon this, still more, uponthe form 
of what we may term—adopting the terminology of mining 
on land—the subaqueous crater, the boundary of the form 
in the water within which the explosion is effective within 
assigned limits—some very loose and extraordinary notions 
are current. 

In a paper on torpedoes read last year by Mr. N. J. 
Holmes, E.E., before the United Service Institution, and 
published in its journal (October, 1866), that author states, 
“When a torpedo is exploded under water the coefficient 
of force may be represented by a cone, the apex of which 
lies in the line of maximum power and path of least 
resistance, and the area of destruction of which will be 
the plane formed by the intersection of this cone and the 
surface of the sea. The maximum area of destruction is 
therefore attained when the resistance of the water, as 





compared with the power of the charge, is such that the | 


base of the cone is nearly at the surface. Where the 
depth of the water cushion is not calculated in proportion 
to the power of the charge the apex of the cone will fall 
beneath the surface, and no effect of importance will be 
produced,” &c. &c. This, which does not appear to have 
faet with any challenge or remarks in the discussion of the 
paper, seems in part unintelligible, and in part certainly 
wrong. How a “coefiicient” is to be represented by a 
cone, we need not stop to wonder at, but a cone, no matter 
where its apex may wander to, is certainly not the form 
bounding the area of energy water or in any other 
medium, solid or liquid. 

Upon this point, as well as for its own intrinsic merits, 
we would r 
small one, published last year—“ Die Tieorie der Minen, 
basirt auf die Wellenbewegung in Concentrischen Kuge!- 
schichten. Versuch einer NSystematischen Minentheorie 
skizzirt, von Evuart Rama, &c. Lemberg, 1866.” “The 
theory of mines based on wave motion in concentric 
spherical shells—an attempt at a systematic theory of 
mines, sketched by Edward Kziha, &c.” The author has 
not applied his views thus modestly announced, whic! 
throw much new light on the accepted theory of mines and 
blasting, to the case of water as a medium; but the appli- 
cation of his formule to that are easily made. ‘The work 
appears as yet scarcely known in England; we therefore 
the rather refer to it, but we can do no more here; we 
must proceed to describe the system of Austrian torpedoes 
as exhibited in Paris. 

Floating torpedoes are of two very distinct classes, viz., 
those which are fired electrically at a desired moment, 
from a station or two stations on shore, and those which 
are fired by their contact with a passing ship or other 
moving floating body. The latter class again may be 
divided into those which are ignited by means of some 
internal fuze mechanical arrangement acted on by 
contact with the ship, and those in which the contact with 
the ship only completes some electric circuit with the shore, 
by means of which the torpedo is tired. 

Two systems were employed by Austria for the sea 
defences of Pola, and generally of the coasts of Istria and 
Dalmatia and of Venice, in the campaigns of 1859 and 
1866, both brought to great perfection, and full of elegauce 
in the scientific coutrivances counected with them. Both 
gunpowder and gun cotton were employed, but the pre- 
ference was finally given to the latter. The envelopes also 
were either coopered cylinders of oak staves iron hooped, 
or, more latterly, cylinders of galvanised boiler plate. In 
the earlier torpedoes gunpowder only was employed, and 
heavy charges were deemed most advisable, for, as these 
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fer the reader to an able work, though a | 


were arranged to be fired electrically from the shore, and, : 


as in such case the ship might not be in actual 
contact, a larger range of energy was desirable. 
The charge of each was 224 kilogrammes, or nearly 
500 lb. of powder, and experiment showed that 
this gave a sphere of destruction of about ten 
Austrian paces (about 24ft.) radius from the focus. When 


in 1866 the mechanism for ignition was made dependent 
only upon actual contact with the ship’s hull, this charge 
of powder was reduced to 168 kilogrammes, or about 
370 1b. Both systems were employed with charges both of 
gunpowder and of gun cotton. Fig. 1 shows the general 
arrangement of one of a line of the contact or “ self-acting” 
torpedoes, floating in a supposed section of the water; of 
these a double line was employed in the defence 
of Pola. In our next article these torpedoes will be 
more described and illustrated in detail. The 
envelope a cylinder of galvanised boiler 
plate, provided at each end with three iron 
Those at the lower end are connected by three 


fully 
cousists of 
eyes. 
pieces 


of chain of about 2 iron to a triangulir frame of 
heavy timber which laid down at the requived spot 
upon the bottom, an! counected by short chain links, 
not shown in the figure, with a heavy mushroom anchor 
head, lowered with the frame and remaining in its centre 
space. The three chains are adjusted as to length, 
so that the body of the torpedo shall float at the 
required depth. To the three eyes at the upper end 
are connected three lighter chains, also adjusted as to 
length, and convergent at a small buoy, which floats upon 
the surface, and at once marks the position of the torpedo, 
and gives it the /izish to its required floatage power. The 
greater portion of the floatage power is acquired, however, 
by the hollow tambourine-like spa at the top end of the 
cylinder which contains the firin¢ arrangements, but is 








otherwise vacant. 
THe New Iron Pate or GIpraLTAR SHIELD COMMITTEE 
consists of Sir John D. Hay, chairman, Dr. Fairbairn, Dr. 





Per | Professor Pole, who were members of the old commitie>, 
and of Sir W. Gorton, Col. Adye, and Col. Ward, who replace 
Col. Jervoise and Col. Henderson, Capt. Harrison being secretary. 

Dratu OF Mr. W. F. Gopsox.—We regret to say that the Lon- 
don and South Western Railway Company have just lost a valued 
officer in Mr. William F. Godson, for many years superintendent 
of their line. He had been sutfering under a long and painful 
iiluess, and was sixty-one years of age when he died at Blandford, 
in Dorsetshire, last Friday. We believe that he survived his wife 
only six weeks, 








ON THE STRAINING ACTIONS. UPON ARCHED 
Rl 


By W. J. Macquorn Ranxine, C.E., LL.D., F.BS., &e. 


1. Tue general problem of the strength of arched ribs is 
one which, although it does not require for its solution the 
application of any very abstruse principles, sometimes 
involves very laborious and intricate calculations. The 
method of solving it in every case in which the load is 
vertical has already been published. In the most com- 
‘plicated cases that method involves the performance of | 
five integrations, and the determination of three constants 
by elimination, requiring the solution of equations which 
sometimes reach the thirteenth order. For many practical 
purposes, however, it is possible to obtain solutions of 
particular cases by much more simple processes. | 





2. One of the means of simplitication is to suppose the 
arched rib to be jointed at the crown. The use of an 
actual joint at the crown of the rib is advantageous, as 
allowing expansion and contraction by heat and cold to 
take place without overstraining the rib. 

3. In Fig. 1 let A DC B be the neutral line (traversing 
the centres of all the cross sections) of a half-rib of any 


Fie. 1. shape, abutting at its base B 
X% C—— TF against a suitable abutment, and | 
‘7, . jointed at its summit A to the 


summit of the opposite half-rib. 
Let the half-rib A DC B have a 
vertical load distributed over it 
in any manner. That vertical 
load will include that part of 
the load, if any, which is con- | 
centrated upon the end of the 
half-rib at A. 

4, Find, by the ordinary prin- 
ciples of statics, the resultant 
L load on the half-rib, and draw 
DE vertically downwards from the horizontal line A X to | 
represent that resultant load in position and magnitude. | 
Draw the straight line DB, and through E draw the 











horizontal line EH, cutting DB in H. ‘Then EH will 
represent the horizontal thrust at every cross-section of the 
half-rib, and D H will represent the resu’tant thrust at B, 





which is exerted by the foot of the rib against its abut- | 
ment, and also the equal and opposite resistance which is 
exerted by the abutment against the rib. 

5. From the load and its distribution calculate the 
vertical sheariny actions, and from the vertical shearing 
actions calculate the bending moments, which would be 
exerted at a series of points in the half-rib if it were a 
bracket projecting from a vertical wall BX. Then from | 
the horizontal axis A X lay off verticalty downwards a 
series of ordinates proportional to those moments, and on 
such a scale that the moment at X shall be represented by 
the ordinate X B. (The ordinate corresponding to a given 
moment may be found by dividing that moment by the 
horizontal thrust EH; and conversely the horizontal 
thrust may be found by dividing the greatest moment, 
being that at X, by the rise of the half-rib X B= AG). 
Through the lower ends of the ordinates draw the eurve of 
moments A.B, For an uniformly distributed load it is 
well known that the curve of moments is a common 
parabola ; that if there is no load concentrated at A the 
vertex of the parabola is at A; and that if there is such a 
load the parabola at A has a slope proportional to it. 

6. Find the pair of points, C and K, at which the curve 
of moments and the neutral line are furthest apart in a 
vertical direction; in other words, the pair of points in one 
vertical line where the tangents to those curves are parallel 
to each other. Then C will be the centre of that cross- 
section of the rib at which the actual bending moment is 
most severe; and the most severe bending moment will be 
expressed by CK-*H E; that is, it will be equivalent to 
the horizontal thrust acting with the leverage CK. The 
tendency of that bending moment will be to crush the 
inside edge and tear the outside edge of the rib. The 
bending moment on the rib at any other cross-section 
will be the product of the horizontal thrust into the height 
of the centre of that cross-section above the curve of 
moments. If at any point the neutral line of the rib lies 
below the curve of moments the bending moment there is 
reversed, 

7. In Fig. 2 let L M represent, in a side elevation of the 
rib, any given cross-section, and N the neutral axis of that 
section. Draw N V vertically downwards to represent the 
vertical shearing action at that cross-section upon the rib 
regarded as a bracket. Through V draw V H, represent- 
ing the horizontal thrust of the rib. Join N H; this will 
represent the resu/tant thrust at the 
cross-section LM. From H let fail 
HP perpendicular to 1M. Then 
PH will represent the amount of 


9 


Fig, 
of . \ 
direct normal pressure at the cross- \ 
section LM, which will be uniforinly RX 
distributed, and will give rise to a 

compressive stress, to be added to the / 
compressive stress at L due to the 

bending action; and NP will repre- fof 
sent the actual shearing action upon , {/ 

the cross-section LM, which, in an “—— 
openwork rib, will have to be resisted by the diagonal 


bracing. 


8. At the section of greatest bending moment (C in Fig. 


| 1) the resultaut thrust N H is altogether normal, and the 


shearing action NP vanishes. The greatest shearing 
action in most cases which occur in practice is that ex- 
erted at B, and throughout the vertical part of the rib, 
and it is equal to the horizontal thrust H; but there are 
some cases in which the greatest shearing action may be 
greater. 

9. The following are the expressions of the preceding 
rules in algebraical symbols :— 

Let the rise GA =a, and the half span G b. Let 
A denote the load that is concentrated at A; w the load 
per unit of span on the remainder of the half-rib; x the 


> 
>= 


. 


horizontal distance of any point from the vertical plane 
AG, Then— 


Vertical shearing action, V= A+ SS’ wddx; ., (1) 
Value of V at X, V,=A+ so wde;.... (3) 
Bending moment on supposed bracket, M = Bs Ny Vd z; (3) 
Value of M at X,M, = 2 Sade; .. . see 
M,. 

pee (5) 
Resultant thrust at B, T, => VYV,?+H*; . ... (6 
Resultant thrust anywhere, T= YV* + H?; . . . (7) 
Ordinate of curve of moments, 7 = — = — a 
M, 


Let y be the ordinate of the neutral line of the rib, 
measured vertically downwards from A X. Then, bending 
moment on the rib at any point— 

- (9) 


Horizontal thrust, H = 


BPE i(e—y) . 2. « « 
The position of the point C, where M’ is greatest, is found 
by solving the equation 
dv 
dx 
Amount of normal thrust at any cross-section— 
P di+Vdy 
Vduxi+d y* 
Amount of shearing action at any cross-section— 
_Vd«—Hdy 


Vder-+dy 
which last expression becomes = 0 at the point C, and is 
positive between A and C, and negative between C and B. 





(10) 


aL 


(11) 


aoe (12) 


. . . . 


10. The following results 
of the application of the 


Fic. 3. 


preceding principles to a 
semicircular rib (Fig. 3) 


under an uniformly distri- 

buted load have already been 

/| published. Let 7 be the 

| \j_radius OA = OB of the 
® neutral line}!A B. Then the 

vertical load at Bis V' =>wr=wx DE; 

The horizontal thrust is 


wr . i 
ie 5 wx BE (as E bisects OB); 


Vv 





the greatest bending moment is exerted at C, 60 deg. from 
A, and tends to break the rib there, as shown in Fig. 4; 
and the value of that moment is 
Hr 
eS 
+t 


Ww hd = 
8 , 
being the same with the bending moment exerted by the 
same uniformly distributed load on a beam of ia// the span 
of the rib, 

The normal pressure at C is P= 2H =vzrr. 

11. If the load, instead of being w pounds on each foot 
of span, is w pounds on Fic. 4. 
each foot of circumference A 
of the neutral line AB, 
both the position of the 
point of greatest bending 
moment, and the amount 
of that moment, are very 
nearly the same as in the 
previous case; for the arc 
AC subtends about 624 de 
moment is 








B 
greatest bending 


c 
B 
g.; and the 


Oo? 


M’'=0°124 wr,; 
but the other quantities are different, being as follows :— 
V,=lLii wr; H=057 wr; P=123 wr. 
Fic. 5. 


12. The case of a horse- 
shoe rib, in which each half- 
rib consists of a quadrant of 
the radius r=O A and a 
vertical leg of the height 
G O, forming with the quad- 
rant one rigid rib of the 
| total rise AG=a, is re- 
presented in Figs. 5 and 6. 
The load being uniformly 
distributed over the span, 
at the rate of w pounds on 
each foot, draw the hori- 
zontalline A D = a3 draw 





the verticalline D E, meeting the horizontal radius in E; 
and join DB, cutting Fic. 6 

the same radius in H. 
Then D E_ represents 
the resultant load on the 
half-rib, EH. the hori- 
zontal thrust, and DH 
the resultant thrust at 
B. To find the point of 
greatest bending mo- 


ment take OF = - 


2a 





2A G’ 
draw the horizontal line 


and through F 





FC. The greatest bending moment is 
Uv r2 r 2 
M’="""(1— 7)’; 
2 5 2a 


the vertical load at B is V, = 7 as before; the horizontal 
thrust is 


wrt. 
’ 


H=>EH= 
2a 
and the normal pressure at C is P = wr. 

13. To adapt the cross-section of a rib to the bending 
moment M’ combined with the normal pressure P, let ’ 
be the intended depth of the rib; m’h the part of that 
depth which lies between the neutral axis and the com- 
pressed edge; g the ratio which the square of the radius of 
gyration of the cross-section bears to the product m’h*; 
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and f the greatest intensity of the working stress; then the 
required sectional area is 

s= (Pp + ~) : 

FN | ghP 
all dimensions being expressed in the same units. 

14. To find the intensity of the tension (¢) at the stretched 
edge of the cross-section of greatest bending moment, let 
m" h be the part of the depth of the rib which lies 
between the neutral axis and that edge; then 

ls im” M’ —P); 
S\ an’ gh : 


j= 


all dimensions, as before, being expressed in the same | 


units. 
15. In a semi-elliptic rib springing from the ends of its 


, competitor in almost all the arts and productions by 


horizontal axis and jointed at the crown, the principle of | 
the “ transformation of structures” shows that the horizon- | 


tal thrust is to the horizontal thrust of a semicircular rib 
of equal span under an equal load similarly distributed 
over the span as the zadius of the circle is to the rise, or 
vertical semi-axis, of the ellipse; and by the aid of this 
principle all the straining actions on a semi-elliptical rib 
may be deduced from those on a semicircular rib, The 
following are the resulting rules, in algebraical symbols, 
when the load is uniformly distributed over the span. 
Let w be the load on each unit of span, ) the half span, 


the countries contemporary with ourselves in civilisation, 
will doubtless be of considerable interest to others. 

We think, therefore, that a short retrospect of the facts 
established in connection with each of those countries which 
have sent commissions to Paris during the present year will 
probably be thought worthy of perusal, though, from the 
statistical form which in agreat measureit will assume, it may 
be more specially suited to fill the place of a series of notes 
for after reference, as the course of events successively 
brings forward subjects connected with the countries 
treated of. 

We shall begin these notices with Belgium, one of our 
nearest neighbours, and, for her size, our most vigorous 





which England flourishes, and to whom, indeed, we owe 
the introduction of several manufactures into England, 
coming, as they did, with immigrants seeking shelter on 
our shores, 

With a surface of about 12,°00 square miles, Belgium 
possesses a population of nearly 5,000,000, and is, conse- 
quently, the most populous country in Europe, and at the | 
same time—we may almost say, in consequence of its 





| enormous population—its people are more unremittingly | 


and ¢ the rise; then the vertical load at the springing is | 


° ° w be 
V,=wb; the horizontal thrust is H = —3 
2c 
bending moment is exerted at a cross-section the vertical 
height of whose centre above the springing is (as in the 
= . ec . 
ease of a semicircular rib) equal to > half the rise of the 
3 
rib; aud that moment is 
Z He v be 
Mies = wh ; 
+t 8 
the normal pressure at that cross-section is 


P=yH+3vyj=" 7 (34%) 


16. In a horse-shoe rib, formed of a sem i-elliptic are with 


thegreatest | I 
| factures. 


industrious than those of any other nation, though the | 
value of exports per head of population falls short of those | 
of Switzerland, Holland, and England. Of the entire | 
people 20 per cent. are engaged in agricultural and forest 
pursuits, and 18 per cent. in other industries ‘and manu- 
Commerce, the liberal professions, the army, 
people of private property, and domestic servants are repre- | 
sented by about 8 per cent. of the inhabitants, leaving for 


| children, aged men, and unemployed women only 54 per | 


| cent., of whom 500,000, or one-fifth, are children under 


| instruction in the State schools, a number which is found 


| devote attention hereafter to the various systems of public 


to increase 3°3 per cent. per annum. As we shall perhaps | 


; instruction pursued by continental nations and by the | 


uniformly over the span, let @ be the total rise, so that | 


a—c is the length of a leg. Then we have, vertical load 


at B, V, = wb, as before; height of the point of greatest | 


bending moment above the horizontal axis of the ellipse, 


ce . rhe R 
> 3 horizontal thrust, H = ——_ ; greatest bendingmoment, 
2a 2a ad 
w be ec \2 
WwW = = (1 —_ <) ; normal pressure at the cross-sec- 
2 2a 


tion of greatest bending moment, P=./ 
2 


c* )_ wh { be 
(1 t= a” tat! a? § 
17. It is to be remembered that the preceding principles 
apply to those cases only in which the rib depends for its 
resistance to bending on its own stiffness alone, and not on 
the additional stiffening effect of bracing in the spandrils, 
or of abutting pressure transmitted through the spandrils ; 


{ H?: + V? 


~~ 





. 


'the public was more than doubled, and tlie receipts 
, 


for the effect of such bracing and pressure may be to make | 
the real neutral line of the combined rib and spandril | 
assume a form quite different from: that of the rib itself; | 


so that, for example, a rib with a semicircular or semi- 
elliptic intrados may become merely a parabolic rib in 
disguise. (As to this, see THe EnoinerEr for the 15th of 
March, 1867, page 237.) 
18, When the load upon an arched rib jointed at the 
crown is wasymmetrica!ly distributed, proceed as follows :— 
Fig. 7. In Fig. 7 
j let A be 
| the crown 
| , of the rib, 
R x! and let the 





horizontal | 


j line 

v X.2= 96, 
which is bisected in A, represent the span. Let R repre- 
sent the resultant load (which, if the distribution were 
symmetrical, would coincide with A); and let the deviation 
A R be denoted by 2’. Then let V, and V, be the 
vertical pressures exerted at the springing joints which are 
below X, and X; respectively; then 


b— 27’ b4-2' 
V¥,2 3. ;V,=—-Ro,.. . 
: en 26 


4 
i 





- (1) 


Let W, and W, be the two parts of the actual load which 


directly rest wpon the two halves of the span AX, and 
A X, respectively; and make 

V,—W,=W,-V.=q....¢& 
Then the load upon the half-span A X ,, viz., V, = W, +Q, 
is to be treated as made up of the load W, which directly 
rests on that half-span, combined with an aciditivnal load 
Q concentrated at A; the load upon the half-span A X.,, 
viz. V, = W, —Q, is to be treated as made up of the 
load W, which directly rests on the half-span, combined 
with a negative or upward load — Q concentrated at A; 


~~ 


and the state of strain on each half-rib is to be determined | 


from those data, according to the method already described 
in Sections 3 to 9 of this communication. 
W. J. Mz. R. 
Glasgow University, 30th December, 1867. 








THE INDUSTRIAL STATUS OF THE COUNTRIES 
WHICH EXHIBITED AT PARIS. 
BELGIUM. 

In a recent article on the influences of great exhibitions 
we made some remarks on the importance of the large 
amount of information they impart as to the condition in 
respect to arts, manufactures, and productions, of the 
nations of the world. Our observations more especially 
applied to the information diffused concerning new coun- 


tries, in respect to their eligibility as fields for colonisa- | 


.tion and emigration; but, whilst knowledge of these 
countries, or any increment of present knowledge of them, 
is useful to one class of our countrymen, the records, 
mainly statistical, and in general highly instructive, of 


| this by no means the least important branch of the statistics 
; under consideration. 


. . - | communication provided in the country, we find the 
straight vertical legs, jointed at the crown, and loaded | ] : Y> m to 


United States, we shall not at present enter further on | 


Turning now to the means of inter- | 


consist of nearly 5000 leagues of provincial and vicinal roads, 
rather more than a thousand miles of railway, and about 
800 miles of water uavigation; whilst the electric telegraph 
has increased from 10 stations in 1861, sending 6600 mes- 
sages, to 356 stations in 1866, sending nearly 700,000 
messages at 5d. each; the number of despatches in the 
previous year, when the charge was a franc, having been 
rather less than half that total, so that the convenience to 


slightly increased by the reduction of the tariff to one- 
half. The total length of single wire employed exceeds 
6000 miles. The most prominent industry is, of course, 
that which includes coal and iron as its subject of produc- 
tion and manufacture, in the résumé of statistics on which 
subject we find that in 1863 Belgium had 268 coal conces- 
sions under Government, of which 182, extending over 
230,000 acres, were being worked by 79,000 people at an 
average rate of 2s. ld. a day for the men, 1s. 14d. for 
women, 11d. for boys, and 10d, for girls. The quantity of 
coal extracted was about 10,200,000 tons English, the 
average estimated value being a little over 8s. a ton. 
this quantity 7,450,000 tons were consumed in the country, 
2,730,000 exported to France, and almost the whole of the 
remainder to Holland. 

The area of concessions for iron and other metal and 
mineral working amounted to 115,000 acres, on which 
were employed 13,000 people. Quarries gave employment 
to nearly 20,000 workpeople, turning out value representing 
nearly a million of money. 

The royalty paid to the State in 1863 amounted to £13,000 
sterling. 

Three hundred and fifty-nine forges, with 105 blast furnaces, 
employing in all 18,000men, are engaged in the production of 
iron, and about 9000 more men are set down as employed on 
steel and the other metals, but we imagine a large propor- 
tion of the present steel production must be included under 
the head of iron. The textile fabrics employ upwards of 
240,000 persons; whilst the lace trade engages no less than 
130,000 workers, producing 2,000,000 sterling of annual 


OF | 


Entering now with greater minuteness on the subjects 
of those productions of Belgiam, and those of her indus- 
tries which more especially concern us, we find in the 
progressive history of her coal minesa miniature of our 
own similar development. The engines employed in 
winding coal were, in 1841, 8500-horse power; in 1850, 
11,500-horse power; in 1860, 20,000-horse power; and in 
1864, 25,000-horse power. In pumping engines for coal 
mines the increase has been pretty nearly equal, and, 
singularly enough, the totals taken at each period nearly 
approach one another, the total horse-power employed in 
pumping in 1864 being but a fraction of a per cent. below 
that employed in winding. But the most remarkable fact 
shown by the elaborate table of statistics from which the 
above are condensed, is the rapid increase in the employ- 
ment of power for ventilation as compared with that em- 
ployed in winding and pumping. In 1841 only 16 engines, 
with the insignificant force of 167-horse power, were 
employed in this branch cf coal-mining, which is hourly 
forcing its importance upon us by the most horrible events 
uotwithstanding all we have done, not. only in the cause of 
humanity, but as a measure of mere economical prudence, 
In 1850 the number of engines thus employed in Belgium 
had increased from 16 to 78, and their force to 777-horse 
power, whilst in 1864 the power thus employed had risen 
to nearly 4800 horses, a figure which has since been 
largely increased. As ventilation by machines and engine- 
power is far less practised in England than is the furnace 
system, it is impossible to institute any direct comparison 
between the proportionate amount of precaution taken in 
this respect in the two countiies; but 1t would be ex- 
tremely desirable to obtain a clear insight into the precau- 
tions taken by a state which devotes perhaps the first ener- 
gies of a highly organised national engineering staff to the 
maintenance and general management of mines—which are 


| there the property of the crown and under its immediate 


surveillance —as well in regard to the comparative value of 
ventilation by machinery and by furnaces, as to the subse- 


| quent management of the currents obtained in the work- 


ings themselves. Without caliing in question either the 
wisdom or efficiency of the means employed in our best 
managed English mines, or the activity of the very small 
staff of inspectors employed by the English Government, 
we shall merely urge a self-evident fact when we protest 
that the precautions taken on this vital national subject 
in England are, on the whole, criminally short of what 
they ought to be. 








As we have before stated the numbers employed in coal 
getting in Belgium amount to nearly 80,000 persons. Of 
these there are working underground 44,000 men, earning 
on an average 2s. 3d. a-day; 5000 women, earning each 
ls. 5d. a-day; 8000 boys, whose average wages are a shilling, 
and 3200 girls, who have about 114d. each. The over- 
ground workers, who are in about the same proportion as 
to classes as those underground, fill up the remainder of 
the total, and their respective wages are about 15 per cent. 
less than those of the underground labourers. The mean 
price of coal in Belgium has increased considerably in the 
decennial period ending 1860, although the movement has 
not been regular, for in 1851 the average price was a shade 
under Sf, a ton, which rose progressively to nearly 13f, 
in 1856, but fell to an average of 114f. in 1860 and 10f. in 
1864. Wespeak, asa matter of course, of an average of 
all Belgian coal in quoting the above prices, the price of 
poor anthracite at present being little over 6f. a ton at the 
pit mouth, whilst the finer qualities of that coal are worth 
fully 17f. a ton; the bituminous coal of Belgium generally 
commanding a mean between the superior and inferior 
anthracite. France, as her manufacturing energy outstrips 
her powers of production, is gradually monopolising the 
coal exports of Belgium. She takes now about one-third 
of the production of that country. 


The increase in the quantity of iron ore raised is much 
more marked than is that of coal, and in round numbers 
the figures in this trade may be said to have risen from 
180,000 tons-in 1841 to almost a million in 1864, The 
number of establishments for iron manufacture, however, 
have not much increased during the same period, as will 
be seen from the following table embracing statistics of 








value, of which one-half is distributed in wages. 


interest for the twenty years following 1845 :— 


TABLE I. 


















































| | Blast Furnaces. Tron Foundries. Machine Shops. Ironworks, 
Pe Cnet SP. cctenniniitinienteniasenanttiiees inibeialanll _— — 
Years. Works. a. Tons. Value. | Tons. | Value. Tons Value. Tons. Value. 
“ar Te ya Par J Fr. Fr ea ae Fr. Fe, 

1845 | 340 6665 134,563 14,570,283 | 12,782 2,909,904 54,610 14,451,333 7,689 3,982,149 
1850 | 351 711 | 144,452 11,5€8,857 17,036 8,055,777 61,970 11,848,652 10,738 3,844,481 
1855 | 355 11,134 294,270 34,190,029 | 24,462 6,321,240 132,177 32,491,619 12,374 4,686,620 
1860 | 374 14,596 319,943 26,289,374 | 53,872 10,478,303 200,596 37,859,985 17,722 6,446,606 
1864 | 363 19,779 449,875 35,534,173 | 67,752 | 12,415,708 320,42 59,029,550 23,279 7, 382,259 








TABLE II.—\Statistics of Belgian Iron Production, 1845 to 1864. 





1855 














Amongst these were their maritime laws, the amelioration 
of tariff ties, and the creation of public banks and financial 
establishments. It was at this period that the construc- 
tion of machinery first began to be undertaken in Belgium, 
and the establishment of Seraing, aided by the capital of 
King William, received considerable development, and 
John Cockrill there founded blast furnaces and a rolling 
mill, which soon became the type of the numerous esta- 
blishments of the present day which are spread over the 
provinces of Liége and Hainault. During the same 











1845 1350 | 13860 | 1864 
} salen 
Blast furnaces, coke 34 25 52 43) 46 
Ditto ditto, wood 23 16) 19 8 6 
Number of workmen} 2331 2755 4417) 4073} 4044 
| Production in tons | 
| (Coke pg) .. «. 121,059 131, 148) 280,136) 314,672 444,339 | 
| Ditto ditto, (Wood) | | 
Gitto) 22 oe ool 13,504 13,304! 14,184) 5271) 5545 
Value in francs —...| 14,570,283) 11,558,857) 34,190,039) 26,289,374) 35,534,175 
__ “egg pe 105 99 98) 87| 82 
Number of workmen! 2658 2703 5052 6604 10,225 
Production in tons) 54,610 61,9'0| 132,177, 200,596, 320,642 
Value in francs «| 14,451,333] 11,848,652! 32,491,619) 37,859,58 | 59,029,550 
Ironworks co eel 85) 8»| 77 82 71 
Number of workmen) 646 516 609 10 i7| 1201 
| Production in tons.. 7689! 10,738 12,374 17,722) 23,279 | 
Value in francs = ..; 3,937,149) 3,844,481) 4,686,020) 6,445,605) 7,382,259 | 
Foundries... .. «. 9) 73} 98 127 150 | 
Number of workmer 1030)) 1537 236) 284 3706 
Production in tons .. 12,782) 17,018) 41,173) 53,372 67,752 | 
Value in franes «| 2,909,904) 3 055,777) 9 929,302) 10,178,303) 12,415,708 | 





The iron manufacture is of very ancient date in Belgium, | 
but its great development has, of course, been within the 
last forty years. ‘The Dutch Government gave it its first 
impulse by a series of measures between 1822 and 1830, 
which were productive of important results, 


period the iron manufacture was considerably re- 
modelled on the English system, and the use of 


|coke in the blast furnaces was introduced at Charleroi, 


Liége, and Namur. The revolution in 1830 suspended for 
some time this industrial progress, which, however, re- 
covered in 1832 in time to take its share in the great rail- 
way enterprises of Europe. For the production of almost 


| all qualities of iron a suflicient variety of ores are found 


in Belgium, but she has not as yet made any considerable 
advance in steel manufacture, that is to say, in proportion 
to her production of iron, There are still six charcoal 
furnaces in the kingdom, though that number is barely a 
quarter of what it was in 1845, but the number of tons 
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produced has not fallen in proportion, fo 
tons as against 13,500 in 1845. As might be expected 
with so large and intelligent a — employed at com- 
paratively low wage, in the fabrication of the manufac- 
tured article, the exportation of pig iron has increased but 
little; on’ the contrary, special qualities are largely im- 
rted from the Clyde, from Sweden, and from some 
English districts, besides which, one of Belgium’s principal 
markets for pig iron, the Zollverein States, has been practi- 
cally closed against her by protective duties. The manu- 
facture of nails is still one of the most important branches 
of the iron industry of the kingdom, and one in which she 
competes actively with us, favoured by the recent removal 
of duties on wire and rod for that purpose. Tables 2 and 3 
give a good general idea of the state of the iron trade up to 
the time when the statistics from which we quote were com- 
iled. 
, ‘TABLE III.—Belgian Iron Exports in 1864. 


was intend 

Here, then, I found this very accurate journal breaking down in 
three places. However, I went on a little further, after I had 
shed a tear over the horrors M. Flachat had suffered at the hands 
of the engraver, and then I found an article on ‘‘Gunpowder or 
Nitro-glycerine,” which I read through tothe last line. I stopped 
there, shut up the paper, and consigned it to my waste paper 
basket, M. Flachat and all. Nor could I resist the conclusion that 
my young friend had been playing a practical joke on me when he 
spoke about accuracy. This is part of the last paragraph I read:. - 
* But, to conclude the consideration of this subject for the present, 
an absolutely certain means of determining whether or not nitro- 
glycerine was the death-dealing explosive —— is available 
even yet. A few fragments may be cut off the staves with the 


for it is now 5500 | Flachat by sight would not, I fear, know for whom the likeness greatest of impunity; let this be done, and let them be sharply 


struck with a hammer on an anvil. If they have absorbed any of 
the nitro-glycerine, there will be a sharp detonation or ion.”” 
| Need I, even for the use of your non-chemical readers, point out 
| how greatis the want of accuracy here. ‘Whether the staves had or 
not absorbed nitro-glycerine there would be no sharp explosion, 
for the very simple reason, if they had absorbed any, the shock and 
heat of the first explosion would have ignited the absorbed portion 
and have made match-wood of the staves. Thatisall. <aasuey 
Isend you this letter for publication because I hate false pre- 
tences of all kinds, I don’t expect minute accuracy in an 
periodical literature, but I will not have anything to do wi 
apers which pretend to qualities they do not understand, much 
ess possess. AN OLD MANCHESTER ENGINEER. 
December 24th, 1867. 





BEFLECTING SHIPS OF WAR. 

Srr,— Although the principle of deflection in naval construc- 
tions has so long been advocated, and numbers amongst its sup- 
porters many eminent engineers, it has not yet been received by 
our naval constructors with the favour it deserves, or been in any 


























Tiger iron, re- Wrought iron Rolled iron, not 
Destination. fined pig, and including nail 
rn forgings, &e. | os and wire. 
Tons. Tons Tons. 
France we. she “as 18,707 830 24.021 
Holland .. .. of 1035 3246 35,464 
Spain .. ce oo o 7 606 34.424 
England .. .. «+ 5920 50 9136 
Itely 22 00 oo of ” 1275 7585 
United States .. .«. ” 24 | 8451 
Portugal .. .. - ” ” | 8685 
Switzerland — 110 ll 6355 
MG i5- os. 40 14 | 4026 
Bweden .. «+ «- 1 2003 
Egypt .. eo oe 106 | 1770 
Turkey oe co eo il | 1716 
Pontifical States... | 1550 
Hanseatic Towns .. 56 1158 
Prussia 12 ce oe 10 58 | 568 
Austria oc oc «- | 556 
Denmark .. .. 302 
ra | 300 
Rio dela Plata... .. 46 | 133 
Chill 2. cc co oe 145 
Cuba .. «. . 28 80 
Senegambia 8 } 31 
Brazil... «2 c+ 1 } 37 
Grand Duchy of Lux- | 
emberg «. «se oe 6 6 13 
25,955 6377 | 148,519 








The above table shows the exports to England only to 
have reached about 16,000 tons in 1864 is an answer to 
those who suppose that our irou trade is greatly affected 
by that of Belgium; it is, however, a proof that the range 
of prices is near enough to make such a trade possible. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents) 





MONEY ORDERS ON THE CONTINENT. 

Srr.—Yourcorrespondent ‘ E. D.” would, doubtless, like to know 
why money orders are exchanged between France and several con- 
tinental states, whereas there is no similar convenience for the 
transmission of small sums between England and France. So 
should [. I suspect the reason to existin the difference of coinage 
and the variable rate of exchange, a complication which would 
render a large staff absolutely necessary in the event of an inter- 
national money-order office being established. 

I beg to avail myself of this opportunity, and to repeat that the 
_ metric system is gaining ground all over the civilised world; and 
that if our Legislature do not simplify our weights, measures, and | 
coinage, adopting some system that shall be intelligible to foreign | 
nations, we shall be left behind. H 

In the sharp competition that now exists between Belgian, 
French, and English manufacturers, a saving of time and trouble 
is of great consequence, both to producer and consumer, and the 
latter finding prices nearly equal in England and on the Continent 
prefers the country where he has ‘‘ no bother.” | 

Several of our leading engineering firms have, up to the present 
time, been more or less dependent on ‘* foreign orders.” They are 
obliged to convert all the drawings, specifications, schedules, Xc., 
supplied by their customers. One large firm employs a draughts- 
man well acquainted with the metric system, and liberally supplied 
with metric measures, This draughtsman’s office is no sinecure, 
but his time would perhaps be better occupied if the engineers I 
allude to were to add to their stock a complete set of metric gauges 
and templates; the tools would, of course, adapt themselves to | 
such gauges or templates without alteration. 

I need scarcely add that the institution demanded by ‘‘ E. D.” 
would be very useful to me and to many of your readers. a« 

B. O. W. 





ENGINEERING ACCURACY. 

Srr,—-I have subscribed regularly for THE ENGINEER during a 
period of nearly eight years; I have read it as a rule pretty closely, 
and I have found it answer my purpose very fairly, or perhaps a 
little more than fairly, especially during the last year or two. 
know that THe ENGINEER does not stand alone, and that there are 
other journals devoted to similar objects. None of these have 
suited my purpose so well as your paper, and I have taken it only 
in a regular way. 

A young friend paid me a visit the other day and urged me to 
give up THE ENGINEER and take in a new publication, of which I 
had heard previously little more than the name. I asked him in 
what its peculiar merits consisted, and he assured me that in 
nothing was it more distinguished from all other journals than in 
its minute accuracy. Now I love accuracy, and I know that it is 
a rare quality, especially in journalism, so [ sent for the paper thus 
urged upon me, and obtained the copy for December 20th. 

Well, Sir, at page 567 I found a report of the Smithfield 
Club Show, and ion the very first column the following:— 
** We should, perhaps, observe, as a hint to the farmer, that 
although condensing engines save something in coal, they 
require for condensation about six times as much water as is 
fed into the boiler.” I fancy that the saving effected in coal by 
the use of a condenser getting but six times as much jet as the 
boiler got feed, would indeed be small. With a temperature of 
condensing water of 50 deg., just 23°4 times as much water will be 
required for condensation as for feed if the vacuum is to be kept 
about 25in. I read on a little further, and I found:—*‘ In 
this engine we saw what we do not recollect having seen 
before; the eccentric-rod which worked the feed pump continued 


through a stutliag-box at the end of the pump as a valve spindle | 


to work the slide valve.” I should have liked dearly to see tiis 
pump. I regret that the report of the show appeared a week 
after it was over, as otherwise I should have made a pilgrimage 
to Islington to see an eccentric-rod working through a stufting-box 
in the end of apump. What was the rod like? What was the 
pump like? and what—oh! what must the stuffing-box have been 
like? Well might the writer say he did not recollect seeing such 
a thing before. I should rather think not. 


Well, Sir, I went on and found a portrait (?) of my good friend 
M. Flachat; under the likeness (?) 1 found what purports to be 
M. Flachat’s autograph very properly appended as a means of 
identifying the portrait, without which those who know M. 


way effectually tried. Your attention having been drawn to this 
subject by a correspondent some weeks since, induces me to lay 
before you an improved construction of war ship, in which the 
system above referred to of receiv- 
ing the enemy's shot is much more 
fully carried out than in the one 
illustrated in your number of 
October 4th. The several parts of 
my invention have been under the 
consideration of the Admiralty from 
time to time since April, 1863, as 
the various points have been ma- ——— 
tured. The corrugated casemate —-—-— 
and triple portholes have been ~~~ 
adopted in H.M.S. Hercules, to- 

gether with a turntable for working 
the guns therein. In the accom- 
panying illustration it will be seen 
that the gun deck is a little above 
the water line, and is partially 
covered in by armour-plated casc- 
mates (enclosing the guns). These 
casemates have semicircular fronts 
in which are the embrasures. The 
open portion of the deck may be 
used for mortars mounted on turn-, 
tables after a plan submitted to the 
Admiralty by me in 1864. The 
bulwarks, having a height of about 
7ft., slope inward at an angle of 
35 deg. from the lip which runs 
round the vessel, from which the 
hull slopes inward down to the keel. 
The embrasures are also provided 
with deflecting shot p ges having 
balanced port stoppers capable of self 
closing when the gun recoils. The 
hull of the vessel is divided into a 
number of compartments by bulk- 
heads formed of plates and backing 
running down from gun deck to 
keel. Between the sides of these 
bulk-heads and the gun and middle 
deck are formed armour-plated shot 
passages through the vessel, which 
gr are covered from the sea 
y a thin plate of iron. Into and 
through these passages all projectiles will be deflected, which, 
striking the vessel, — the thin iron skin covering them. 
The bulkheads are of sufficient section to afford hatchways of com- 
munication with each separate compartment of the vessel and 
through them the most ample means of ventilation can be main- 











| velocity will be about 58ft. per second. 
| a pressure of 231b. per square inch is required; and assuming that 


vital importance. This I meet in the most effectual manner by 
my invention of the steering wheel, which is placed athwart the 
bow in an air-tight case, having floats dipping into a horizontal 





tained. ‘Thecapability of quickly manceuvring vessels at sea is now of 


ey made through the vessel, by which means water is taken 
rom one side and thrown out with force at the opposite side for 
the purpose of steering or manceuvring. This system of applying 
steam power for steering is applicable to all descriptions of steam 
vessels, and has met with great favour. The hull of the vessel, 
though proposed to be constructed of wood, may be wholly of iron, 
galvanic action being prevented by employing a belt of insulating 
material between the copper choathing and the iron - shell. 









FIG. 








Constructed in this manner I believe we might have a vessel of 
| much greater stability, more capable of receiving the impact of 
projectiles or passing them harmlessly through, while from the 
dimensions given to the structure and the distribution of the 
weights within the vessel, greater steadiness would be attained. 
I therefore echo the wish of your correspondent, Mr. Hyde, that 
when the tug of war shall come, we, having the good men and true, 
may have also the best ships. H. CauDWELL. 

Renson Castle, Wallingford, Dec. 29th, 1867. 





E INJECTORS versus PUMPS. 


Str,--I have read your very sensible article on Giffard’s injector, 
and as I have used both that instrumentand the ordinary donkey pump 
the following experience may tend further to prove what you state 
in that article. To give Giffard’s injector its due it must be 
admitted that it is an instrument of extreme simplicity, without 
working parts, very light, and very’easily fixed. This simplicity 
of course entails great durability, were it not for incrustation (con- 
sequent upon the use of bad water), and small first cost, wereit not 
for a heavy royalty. When I say this I say all that can be said 
in favour of the instrument. 

Joming now to the commercial aspect of the question, we find 


Giffard’s injector, although an exceedingly convenient, yet by no | 
| means an economical arrangement for feeding boilers. This no doubt 
| is mostly due to the enormous friction caused by the high velocity 


of the water. Take, for instance, size No. 8, having a jet eight milli- 
metres or 0'32in. diameter, and delivering 719 gallons per hour, the 
To produce this velocity 


the pipe is only Gin. long, then the pressure necessary to overcome 
the friction of the water against the sides of this pipe would be 
121b. per square inch ; this, therefore, alone isa sufficient reason 
for the well-known large consumption of steam in working the 
injector. 

I am sorry I have not at hand a table of the increase of tem- 
perature of the feed water in its passage through the injector ; 
this would give a very fair idea of the consumption of steam, but 
making a rough estimate the difference of temperature is some 
where about 82 deg. Fah. I arrive at this by assuming that at 


130 deg. the injector ceases to work, and the difference, 82 deg., | 


makes the water exactly boiling ; the likelihood is that it is above 
— temperature, being nearly that due to the density of steam 
used, 

However, assuming that it is 82 deg., let this be compared with 
a pump the dimensions of which are as follows: -Pump ram 2}in. 
diameter, 3jin. stroke, cylinder 4in., steam pipe jin., and pump 
pipes and valves Lin. 

This pump was specially fitted with a condenser to comparatively 
test its merits against Giffard’s injector. The temperature of feed 


employed was 70 deg. Fah., which after having condensed all the | 


steam coming from the exhaust of the cylinder was only increased 
14 deg. Fah., making 84 deg. the temperature of water entering 
the boiler. 
uses considerably more steam than a well constructed donkey 
engine, indeed something like six times the quantity. A more ex- 
tended set of experiments will be made shortly with this pump 
and condenser, and with your kind permission I shall be happy to 
resume this subject better prepared. 

In conclusion, { must mention one little difficulty attending the 
commercial introduction of Giffard’s injector. Every person em- 
ploying drivers or stokers likes to get them at as low wages as 
possible, the amount of intelligence or skill required being very 
small under ordinary circumstanees. Now the injector is a regular 
puzzle to those men, and you, Sir, have no idea how conceited they 
get when they have learned to work it. This acquired knowledge 
raises the value of the man, is frequently followed by a demand 
for more money, or tends in some way or other to make him more 
independent in his conduct, because he knows it is not every one 
who can take his pl.ce. Now witha donkey pump any stoker with 
any pretensions to the name, or even labourer, knows how to inject 
water, and so I have frequently—in London especially—saved two 


From this itis at once obvious that Giffard’s injector | 


and three shillings a week by taking off Giffard’s injector and 

supplying a steam pump, after which if the man did not like his 

pay another could at once be got to do the work. Of course this 

does not so much apply to locomotives, where the drivers are 

highly paid and comparatively skilled men. A. B. Brown. 
London, 26th December, 1867. 





LECTURES FOR WORKING MEN. 

Srr,— The present demand for useful and accurate information 
on science, art, and manufacture, is likely to be met, in the course 
of next year, in two ways: by opening new schools or colleges, 
| and by tacking on courses to existing educational establishments. 
By eitber of these arrangements tuition will be afforded to the 
sons of engineers, surveyors, mill managers, and generally to 
pupils who can devote their whole time to study. But this is not 
what the working classes want. I have imagined a sort of co- 
operation which would, I expect, enable artisans and foremen to 
acquire the rudiments of those arts and sciences which are most 
useful to them in their respective trades or professions, 

They cannot, of course, go to school, nor do they require a 
thorough knowledge of the sciences ; but they can instruct them- 
| selves by attending evening lectures, and by frequenting museums. 
| This being assumed, I am preparing the programme of a series of 
| short lectures for working men, serving to exercise students of 
| the upper classes, and at the same time to instruct artizans. I 
| enclose the first instalment, hoping that some of your readers will 
| generously contribute other articles (if you approve of my scheme), 
| and assist me to complete the programme, 

Newhaven, Dec. 24th, 1867. B. O. W. 


SHort Courses OF EVENING LECTURES FOR WORKING MEN. 


| General Instructions.—The programmes for the courses, which 
| should be as short as possible (not more than six lectures), are 
| drawn up by a civil engineer, or professor of the applied sciences. 
| Each programme forms the object of an essay, to be written by 
| one or nore of the advanced students in the professional schools. 
| The essay is submitted to the professor, and corrected, under his 
| supervision, by the student, after which the latter reads it to the 
| men asseinbled (in the evening), in their club-room, institute, or 
| usual place of meeting. The lecturer must be assisted by his 
fellow-students and by the men; the former contribute the neces- 
sary drawings, the latter exhibit models and specimens according 
to the nature of their trade or profession. 


Course A.—Two or three lectures on the chemistry of iron and 
steel manufacture. 

1—First notions of chemistry; simple and compound sub- 
stances; combinations, mixtures, and solutions; oxygen, car- 
bonic acid, nitrogen, hydrogen, water ; acids and bases. 
| 2—Metals and their ores; structure and composition of iron 
| ores; where found ; roasting and preparing ores. 
| 3 -Theory of smelting; properties of wrought and cast iron ; 
| blast-furnace, finery; puddling, shingling, blooming and rolling ; 
| properties and uses of slag. 
| 4—Steel; properties and composition of steel; difference 
| between steel, cast iron, and wrought iron; theory of the forma- 
without nitrogen; the German and English 
steel. 
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SEWAGE IRRIGATION. 
Str,—-Absence from home and the pressure of urgent business 
| deprived me of seeing THE ENGINEER befor> last Saturday. I see 
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in your remarks at the foot of my letter you accuse me of sending 
an advertisement in the shape of a letter. What was the motive 
of doing soI know not, Sa. 2 ae Seen ee alee 
r that they must not think to bring an’ nee Se 

, unless 


its and are 
lastly, tell at Croyd es aie ie 

imagination; b to ion and ju ‘or 
myself. I beg to inform you that I td too much about super- 
ficial irrigation ever to ad it on any works of mine so near 
i i iti ion Board of Health has done— 
viz., at South Norwood and i I grant you if I were 
to pay a visit to Croydon itself, as you I would see nothing 
to offend the most delicate mind. Why? Because the Croydon 

ple took good care to have their irrigation field three miles away 

m =. 2 ee. aan S Sen, Se Se 
go to uble and expense of carrying their sewage three 
miles? Perhaps you will inform me because the land could not 
be aad bape the truth J} that the ay my of property knew that 
su ial irrigation would depreciate the surrounding properties, 
which even the River Pollution Commissioners admit. . + are 
their reasons for admitting it? Why do they inform us that the 
land to be irrigated should be the property of the town? Is it not 
— because they know too well if it were on a lease the town 
wo d not get it renewed for that purpose? Why do they recom- 
mend the land to be one mile from a town north or east? Why 
do they observe that, upon certain neglects of precaution, would 
entail unpleasant, if not mischievous consequences ? bp | did 
they take the trouble to notice that they occasionally send off the 
water either turbid or so see cleansed from the sewage 
that it pollutes both the river Wandle and also the atmosphere in 
the vicinity? Why do they inform us that superficial irrigation 
requires to be conducted with strict attention, the site must not 
be too near dwellings—adjoining wells must be watched ? ney 
because such spots are always, and must be, destructive to the 
value of property, prejudicial ial to health, and a nuisance to every 
one in the neighbourhood of the works. Why do the majority of 
the medical vous think that surface irrigation should not be 
allowed ? y did Vice-Chancellor Malins say, a short time ago, 
that he did not know what the various towns were to do with their 
sewage, if he had thought that superficial irrigation would answer ? 
Has not a highly respectable member of the medical profession of 
Norwood informed us t a new form of ague its 
appearance there, — to the close vicinity of the Croydon 
— irrigation field ? 

erhaps you will be good enough to append your answers the 
same as you did your remarks. Henry A, JAMES. 
3, Queen-square, Westminster, S.W., and 

Bristol, December 24th, 1867. 


[It would not be difficult for us to answer Mr. James. We prefer, 
however, for the present te leave him in the hands of the engineer 
to the Croydon Board. Should he hold his peace, we shall ourselves 
deal with the questions raised by our correspondent. —Ep .E.] 








WELDLESS CHAIN. 


THE above engraving is illustrative of a novel and very simple 
method of making chains without welding the links, patented 
lately in France, and of which Messrs. Chapman and Boyle, of 
John-street, Adelphi, are the English concessionaires. The sample 
from which our engraving is taken was manufactured by taking a 
disc of the diameter of the flat ring, shown in the cut, and punch- 
ing a hole in it, so as to leave the ring, just as washers} are 
made. This ring is then rolled by spinning it on outside rolls till 
it acquires the round bar section, shown in the next figure, by 
which process also the direction of lamination or fibre is modified; 
the ring is then drawn out into a long loop, and interlocked with 
others, as in the engraving. The chain so formed is particularly 
flexible, though we think it manifests a rather greater readiness to 
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‘kink ” than do ordi chains. This, however, may be avoided 
by a slight change in the form to which the links are set. A 
length of this chain has been laid down in the Seine steam towage 
navigation, and answers the p very well. It will 
observed that the ~~ of each link depends on the strength of 
two members instead of one, in which—section and quality equal— 
there isan advantage in point of safety, just as there is in a wire 
rope composed of strands over a single bar of a section equal to 
the aggregate of the strands. The invention is really one of 
promise, especially with regard to steel cables, to the manufacture 
! — the necessity for a weld has always been an insuperable 
objection. 





= 





THE Unitrep States Navy.—We learn from the report of 
Secretary Welles, that the American navy has been reduced since 
last a by 40 vessels, carrying 482 guns, and consists at present 
of vessels, carrying 1869 guns, of which, however, only 103 
ships, carrying 898 guns, are in use, the rest being laid up. The 
personnel of the force has not been quite 12,000 men. 

Henry Corr’s Guampomita.—Oee of the most melancholy 

ages in the history of the martyrs of science is that of Henry 
rt, who, after inventing the process of puddling and of rolling 
iron, died in poverty. His history, and that of his family, became 
almost popularly known a few years ago through the public appeals 
to Government, through the press for aid to his son, who, at a very 
advanced stage in life, was living in the barest po . Asmall 
pension was in fact granted him, but Richard Cort died very short! 
afterwards. . He left an aged daughter, the only surviving grand- 
child of Henry Cort, the intellectual founder of—according to Dr. 
Fairbairn’s estimate—fortunes by iron-making, amounting in the 
aggregate, in this country alone, to some six hundred millions. 
Dr. Carpenter, F.R.S., is now benevolently trying to get the 
Government to afford some help to this lady ; but we believe that 
there is some hesitation in the matter, from the wish not to create 
a precedent in favour of extending iéns for national services to 
the third generation. But Lord Derby and Mr. Disraeli, as authors, 
must know that ight extends to the third Cort’s 
processes of puddling and rolling are beautifully described in his 
specifications No; 1351, a.p. 1783, and No, 1420, a.p. 1784. These 
specifications have been open to the world ever since. If looked at 
as literary productions only, should not their value be regarded as 
extending to the third generation ? roe! Cort must have _ 
some four or five hundred pounds to the then Patent office. t 
Government office, even after paying uselessly away more than 
£10,000 per annum to the law officers of the Crown, a surplus 
sum amounting to hundreds of thousands. Let the gee Govern- 
ment merely return Henry Cort’s patent fees to his poor d- 





daughter, and she will probably have sufficient to live upon for 
the few remaining years of her life. 
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Mr. Benjamin Miller, Sheaf Works, 


Lene aa oicilting les t on the surface of 
is capable of drilli at any point on the surface of a 
hemisphere, as well as vertically ond orizontally. The base 
poe =~ of a hollow casting 7ft. by 3ft. by 2ft. 6in., provided with T- 
ves and slot holes on its two sides and end for fixing the 
octute or objects to be operated upon; it also carries a table with 
a transverse and longitudinal motion accomplished by screws ; the 
taper is provided with — and slot holes on its top similar 
to the 14 and —n es the back end of the base yO pap a 
bracket for carrying the driving apparatus, consisting of a cone 
alley, and back gearing, in all respects the same as for a lathe. 
To the base is fixed a pillar for carrying the jib and its connec- 
tions; it is a hollow tube with three turned bearings, and is 
embraced bya frame provided with V’s, on which the jibslides upand 
down and turns horizontally round the mast on the three bearings 
before named. The jib is capable of turning upon a centre bearing 
provided in the hollow shield cast on the sliding piece by means 
of a worm and worm wheel L, through an entire revolution, and can 


be fixed in any desired position by means of bolts in the circular 
T-groove in shield. To the jib is attached a saddle capable of 





traversing to the extent of 3ft. along the jib by means of a screw 
and nut in the usual manner. The drill headstock is attached to 
the saddle by means of bolts in a circular T-groove, and is capable 
of being turned an entire revolution if required and 
fixed in any desired position by the bolts in the T-groove. The 
tube arte ef baie vecul'e @ has its lower 5 —- 
and ca to the greatest nicety by means 0 
lock nuts and ers at its u end; there is a similar 
adjustment between = eed screw, and between the nut 
and screw, the former made in halves, thus insuring accuracy 
of speed. Motion is con epedeghe ah wy lyk py 
manner:—On the end of cone pulley A is fixed a 
pinion, gearing with a bevel wheel on the lower end of the shaft pass- 
ing upwards and through the pillar and on its top end, carrying a 
wheel E, gearing into another spur wheel on a shaft 
eliding” through its boss, and having its lower end in a bearing in 
the shield F, and a bevel pinion, gearing into a bevel 
wheel, neither shown, on the end of the shaft passing to the outer 
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DRILLING MACHINE. 
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mitre wheel H, on the tube surrounding the drill spindle, which 
latter is carried round with the tube by two sunk keys on either 
side, fitted into two long grooves in the spindle to allow of a rise 
and fall in the spindle. 

The drill has a downward traverse of 15in. from the tube, and 
the self-acting movement is accomplished in the following man- 
ner :—On the tube is keyed the mitre wheel K, gearing with a 
similar wheel on the short) shaft,’on the opposite end of which 
is a cone pulley communicating motion to another cone on 
the end of the worm shaft, the worm ing with the worm- 
wheel M, on the lower end of the vertical shaft; at the end is 
a spur wheel, gearing with a spur wheel , on nut wi sur- 
rounds the feed screw, the said screw being prevented turning 
with the wheel by a key fitted toa groove cut in the threads of the 
screw and attached to the drill headstock. 
be connected and disconnected at pleasure by 
cone on the worm-wheel shaft. The jib is moved horizontally 
round the mast by means of a worm and wheel L attached to the 
lower end of the frame surrounding the pillar and in any 
desired position by means of set screws and buttons at the back of 
each bearing. The self-acting movement for raising and lowering 
the jib consists rar <4 of a square- screw, wor! 
in a nut attached to the sliding piece on the front of the frame. 
The screw is caused to revolve in opposite di by means of 
connecting or disconnecting pinions with another carried on 
the top of the vertical shaft passing through the pillar. 
wheels for this object are shown at O, and 
of gear at pleasure by means of an 
a of the vertical shaft 


down, or stationary. 
fall into and lock at 
The jib has a horizontal radial 
ppg mpm ag dey Red f ay od og sham 
as di , for acti j uni ; 
vertical movement of aft., and the saddle has a horizontal traverse 





end of the jib, on which shaft is the sliding bevel pinion, gearing 
with the bevel wheel, attached to the mitre wheel G, in the centre 
of the saddle and headstock, which latter wheel G gears with the 


along the jib arms of the same extent, viz., 
| to the centre of the drill spindle, 
same centres when at the extreme 
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of drilling, boring, and facing in any and all the positions of the 
jib or headstock, enabling it to work upon variou# descriptions of 
frames not otherwise accessible to ordinary tools; and owing to its 
unusual strength of parts and weight of the castings, its action is 
smooth and steady. 





SOUTH WALES INSTITUTE OF ENGINEERS. 


THE annual general meeting of the above Institute was held at 
the Temperance Hall, Aberdare, on the 18th ult., when there 
was a larger attendance of members than usual. 

The president (Mr. Martin) on taking the chair said that would 
be his last sitting as president of that society, and they must allow 
him to thank them for the valuable aid and assistance.which they 
had on all occasions rendered him in carrying out the business of 
the meetings of the South Wales Institute of Engineers, and 
they must believe him when he said it would never be erased from 
his memory,,and he should never forget their kindness up to the 
day of his death, He hoped that the South Wales Institute of 
Engineers would continue to increase in usefulness, anid also in- 
crease in prosperity. He must say that the ident whom they 
had elected for the ensuing year would be able to discharge the 
duties of the office with more ability than himself, and he hoped 
they would render the same kindness unto him as they had to him- 
self. He concluded by saying that he hoped he should live to see the 
youngest member of the Institute occupying the chair he was that 
day about to vacate, 

There were several sectional drawings of Davies’ steam striker, 
and some specimens of patent fuel, but they were fully described 
in our last report. There were also exhibited several of Dahne 
and Thomas’s patent pitmens’ picks, which were carefully examined 
by several of the engineers present. 

The first business was the election of office bearers for the 
ensuing year, and the result was the election of Mr. Bedlington, 
as president, and the re-election of all the officers for the past year. 
The following gentlemen were duly elected :— Mr. Elias Jenkins, 
Boer, Swansea ; Mr. Daniel Rees, Letty Shenkin, Aberdare ; Mr. 
Thomas, jun., Gadlys Ironworks; Mr. F. H. Brown, Bishwell 
Colliery, near Swansea; Mr. Loam, Liskeard, Cornwall; Mr. 
Herbert Kirkhouse, Bwllfa, Aberdare; Mr. Thomas Ellis, Blanafon; 
and Mr. Thos. J. Berwick, Heydon, Bridgeby, Carlisle. 

A paper was then read on ** The Tillery Coal Seam and Workings, 
Abertillery,” by Mr. T. Dyne Steel, M. Inst. C.E. The village or 
town of Abertillery is situated in the _— of Aberystwith, in 
the county of Monmouth, seventeen miles north-west of Newport. 
It derives its names from being placed at the junction of the 
Tillery brook, with the Ebbw Fach river. The former flows from 
the Tillery Valley, orCwm Tillery, which extends about three miles 
in a northerly direction from Abertillery. 

The Blaina branch of the Monmouthshire Railway runs through 
the place, and a branch line starting at the Abertillery station by 
a junction with the Blaina line, runs up the Tillery Valley and 
terminates at the colliery of the South Wales Colliery Company, 
Limited, the highest point at which openings can be made. Sidings 
are placed at intervals on the branch to accommodate the several 
collieries on the route. The gradient of the branch, which is em- 
ployed for mineral traffic only, is one in twenty-seven. 

The population of Abertillery is rather over 2000. Extensive 
tin works are carried on there by the Abertillery Tinplate Com- 

any. 

: A plan (No. 1) representing the district referred to was exhi- 
bited ; it extended from Aberbeeg, on the south, to the summit of 
Cwmtillery on the north, the Ebbw Fach river on the west, and 
the Fault, which divides the minerals of the Vartey liberty of 
Messrs. Vipond and Co., on the east. The plan showed the faults 
and rolls as far as they had been ascertained, and the outcrop of 
bo Tillery seam of coal with the various levels and collieries 
thereon. 

The district described above is rich in the whole of the minerals 
of the basin, and two collieries (the South Wales and Tillery 
Collieries, are in active work upon some of the lower seams of 
steam coal; but Mr. Dyne Steel purposed to confine himself as 
much as possible to the limits indicated by the title, and to de- 
scribe only the operations on the Tillery seam, which he considered 
might prove sufficiently interesting to engage for a short time the 
attention of the members of this Institute. 
> The Tillery, or Tilestone séam, as it was formerly called, is one of 
the upper seams of 1ed ash coal. Its position in the measures is 
230 yards below the Mynnyddysllwyn seam, formerly so celebrated 
and highly prized as a house coal. 

The name of ** Tilestone seam” was derived from the Tilestone 
rock which overlies the rock, and from quarries therein were 
obtained the roof tiles with which the houses and homesteads of the 
whole district for many miles round were formerly covered, till by 
means of railways slate was generally introduced, and the use of 
timber of moderate scantling rendered possible. 

The Mynnyddsllwyn seam does not appear further north than 
Aberbeeg; where it crops out on the Argoed farm; the Llanhilleth 
fault throws it above the range of the highest of the Tillery hills. 

The Tillerry is better known lower down in the basin as the 
Pontgwaithyrhairn and Brithdir seams, with which it is supposed 
to be identical; at all events it occupies the same position in the 
Ineasures. 

The outcrop near Abertillery is at considerable elevation above 
the water bed of the Tillery and Ebbw brooks, and on the north- 
east it crops out on Cefn-coch mountain above the Blaeafon new 
works, whence it may be followed round the lead of the Cwm 
Tillery valley, and on either side of the hill down to Abertillery, 
and six Bells above Aberbeeg. Here the Llanhilleth great fault is 
encountered, and the seam is thrown down forty yards. At Aber- 
beeg colliery it is won by pits sunk ninety yards below the water 
level of the valley. 

The Llanhilleth fault appears to intersect the lower parts of the 
district. At Llanhilleth it is forty yards downthrow west; from 
thence it takes a northerly direction through Abertillery, where it 
disappears. Another fault in the same direction twelve yards up- 
throw passes close to the pits of the South Wales colliery, and 
proceeds thence to Blaina, where it increases to sixteen yards, 

ihe next fault of magnitude is the forty yards’ upthrow, running 
from Abersychan to Cwm Clydach, and which appears to set a 
limit to the working of coal seams from the west. Several minor 
faults and rolls intersect the district, chiefly in the valleys, and 
these run in various directions, and not, as is generally the case with 
large faults, in the line of the magnetic meridian. Several rolls of 
the rock ever the Tillery seam cross the line of slip faults at 
various angles, and affect the coal seam in a marked degree. The 
most remarkable of these is a roll crossing the valley near Six Bells. 

The Tillery s2am north of this roll was more or less of the 
sections Nos. 1, 2, and 3, on No, 3 diagram exhibited, while on the 
south it was of sections Nos. 4 and 5. It bounds an abrupt 
change in the coal seam and its accompanying stratification, the 
whole of the top lifts of coal, clod, pre rashes being cut out and 
replaced by strong and hard rock top and bottom, thus reducing 
the coal in thickness to 2ft. lin., which is the entire thickness uf 
the coal at the Aberbeeg Colliery and collieries west of the roll. 

The principal collieries, working what may be termed the thick 
Tillery coal, or where the upper lifts prove (east of the roll), are 
the Cwmnant-y-Groes, and Nos. 1 and Tillery, belonging to 
Messrs, Clapp and Williams; the South Wales Colliery Company’s 
level; the Rhindpark level and Coedeae Tillery Colliery; and a 
level at Six Bells, belonging to Sir Thomas Phillips. 

On the west of the roll working the thin seams are Messrs. 
Latch, the Aberbeeg Colliery Company, and Sir Thomas Phillips. 
The entire area of Tillery coal in the district the writer has de- 
scribed is about 3400 acres, of which four hundred acres have been 
worked, A large portion of the above area near the head of Cwm- 
tillery is soft and only fit for coking, for which it will doubtless 
be advantageously worked at some future period. The greater 
part of the area is in the barony of Abergavenny, leased to the 
Blaenavon Company, and by them sub-leased. 








The Tillery coal is highly bituminous, free burning, makes a 
cheerful fire, and is consequently an excellent house coal, and is 
in some quarters piaeered to the Mynnyddysllwyn; it leaves a 
dull red ash as the product of combustion. In appearance it is 
bright, being thickly coated on every plane of friction with thin 
scales of pyrite’. It weighs from 78 lb. to 79 Ib. per cube foot; 
the specific gravity is 1‘305. The coal is also aun for coking; 
but where, as is the case in the Tillery Valley, it is a hard house 
coal, coking is not resorted. Near the outcrop the coal is soft, 
and it then yields a ee oe and makes a fair smith’s coal. 

The collieries of Clapp and Co. being the most exten- 
sive, as well ag those best known to the author, he has selected 
them for illustration. The levels for the most part are driven to 
the rise of the seam at right angles to the run of the valley. In 
one or two instances levels have driven on the level course of 
the coal, as at No. 1 Tillery level; but this can only be the case 
where a ravine rans at right angles to the valley, and, from the 
conformation of the surface, must but rarely occur. The level 
course is on the direct line of the magnetic meridian. 

Collieries were opened on the seam near Abertillery many years 
ago, and pillar and stall was of course the system of working adopted; 
no other was then known in the district. From the nature of the 
roof and the tenderness of the coal much waste and loss of coal 
was the result. Double stalls were tried at a later period, with no 
better success. The pillars could not be got in a marketable state. 
It was manifest that the seam was peculiarly adapted for long- 
wall working, plenty of rubbish for gobbing, with good top and 
bottom. A partial system of long work was therefore tried at the 
Rhindpark and Cwmnant-y-Groes Collieries under great difficulties, 
the men persistently refusing to open out the work on the plea that 
their lives would not be safe. large number of Somersetshire 
colliers were brought over, who were more accustomed to long 
work, and a great many of these men have since stuck to the 
acigibouchiat 

In the year 1857 he (Mr. Dyne Steel) became manager of four 
collieries working the Tillery seam, and he found the practice was 
to leave pillars of coal for the supposed support of all headings, 
and stumps in various places where the roof was suspected, which 
occasioned great waste and loss of coal, as the pillars crumbled 
down into the roads, and no area of pillar seemed sufficient either 
to support the roof or prevent its being crushed into an unmarket- 
able condition. e then commenced a more complete system of 
long-wall work, taking out the whole of the coal and substituting 
pack walls for pillars on the working roads. This system, as was 
to be expected, atiswered exceedingly well, both under a heavy 
clod roof and rock. 

At the Cwmnant-y-Groes colliery a face of work was opened 
about 900 yards and nearly straight. This face of work has been 
latterly broken up to some extent, the boundary of the taking 
having been reached. 

In the present system main headings are driven to the direct 
rise or nearly so of the coal, which is due east. Cross headings 
are driven therefrom fifty yards apart right and left, with sufficient 
rise for drainage. Stall or stall roads are driven from the cross-head- 
ings to the rise twenty yards apart, and as the main heading advances 
fresh cross-headings are commenced ; these last cut off the first 
stall on the last cross-heading, and as they advance the stalls are 
= = one by one, and new stalls opened from the new cross 
heading, 

Strong pack walls are built on either side of the headings, and 
all vacant places well stowed with rubbish ; these walls stand well 
after the first squeeze. At the junction of each heading and cross- 
heading, and each stall and cross-heading, strong timber cogs are 
built on the rise side, formed of whole timbers set longitudinaliy 
in triangles of about 6ft. 6in. Bottom is cut in the headings for head 
room. Horses do not trave) the stalls; the colliers push the 
trams in and out of the stalls to meet the hauliers ; bottom is 
rarely cut in the stalls. 

The colliers hole in the clod above the bottom coal, and the top lifts 
are first worked away. The bottom coal is then got by wedging 
either on the top or bottom, as circuinstances require ; and comes 
away readily in large blocks. 

The cleat or cleavage is on the level course of the coal, which is 
worked on the face. Slips are rarely met with. The colliers set 
props and build gob walls behind them, and these gobsticks are a 
source of much trouble and expense. The props should be drawn 
as each length of gob wall is built, but the colliers evade drawing 
them and sticks left in the gob cause much mischief by breaking 
the roof and throwing the weight on the face, thereby crushing 
the coal, not to mention the unnecessary waste of timber, as the 
ew should be drawn and again set at the face. The length of 
ace now open uninterruptedly in this colliery is 700 yards. The 
whole of the coal is got at one operation, no pillars or stumps of 
any description being left. 

The ventilation is simple, the seam emits no fire-damp, and one 
door near the mouth of each heading is found sufficient to send 
plenty of wind round the working face. 

The colliers’ work generally, and particularly as regards holeing, 
is remarkably easy compared with other seams, the holeing being 
done in a nearly erect position. 

The section of the seam, as before observed, presented remark- 
able facilities for long-wall working, but inspite of this he (Mr. Steel) 
found the greatest possible difficulty in overcoming the prejudices 
of the men, who persisted in throwing every obstacle in the way. 
A firm and constant pressure was at last successful, and he 
thoroughly believes that no inducement would now make the men 
return to the former system. 

The cutting price paid the collier is 3s. 1d. per ton of 24 ewt. 
of 1201b. = 28801b., which is the collier’s ton of the Tillery dis- 
trict. Reduced to the standard weight the price is 2s. 4d. per 
ton. Headings 2s. per yard, and 2s. 6d. per yard for cutting 
bottom. Building cogs 3s. each; laying partings 1s. 6d. each. 
Timber averages 3d. per ton. The collier holes, gets, and fills, 
props roofs, builds pack walls, stows the gobs, and trams to the 
mouth of his stall, These prices, particularly for cutting, are 
doubtless excessive ; many attempts have been made to get them 
reduced, with no satisfactory result. The trade is intermittent, 
and it is contended that the average earnings of the men are conse- 
quently much the same as at other collieries where the work is 
more regular. On the other hand it is very certain that the easy 
nature of the work produces plenty of hands; the places are 
always full, and want of clearance has much effect upon the 
earnings of the colliers. 

The quantity of coal lost in working, or not marketable, is pro- 
bably even now in excess of what might be expected, considering 
that the whole of the coal is worked away. The whole of the 
small coal is gobbed, and for many reasons, presently referred to, 
the total yield of good large coal is not so satisfactory as could be 
desired. He had an opportunity some time since, of testing at 
the Cwmnant-y-Groe Colliery the quantity got from a given area. 
The calculated quantity, according to the section at that spot, was 
8952 tons ; and the actual quantity passed over the machine from 
the same area was 7519 tons ; showing a loss in working of 16 per 
cent. The coal got was all large marketable coal. No screen is 
used at the colliery where this experiment was inade. The result 
would probably have been more favourable but for the large 
number of threads met with and soft coal that was gobbed in 
accordance with the usual practice. Also the pernicious practice 
which obtains here of the men carrying away coal for their own 
use, and of which no account is taken. The coal is not merely 
used by the colliers, but sold in the neighbourhood in some quantity; 
the owner loses his royalty, and the lessee suffers in some degree. 

The loss from pillar stumps left in the workings alone in this 
seam he calculates, from such data as he can obtain, to be at least 
12 per cent. 

The present yield of coal at the Tillery Collieries is about 95 per 
cent. The loss arises from threads, soft coal, and small coal 
gobbed, as on reference to diagrams Nos. 2 and 4, it could be ob- 
served that the whole of the coal could be got without waste in 
holeing, 





The collieries working the Tillery seam have been in his know- 
ledge (extending over a period of ten years) free from accidents to 
a marked extent. He is aware of only one death, which was occa- 
sioned by a fall of roof, during that time; and the remark aprile 
to a steam coal colliery, worked under his superintendence in the 
same valley, and Where he has also opened out extensive ranges 
of long-work, This satisf result he considers in great 
measure due to the system of working adopted. 

He avowed himself a strong advocate of long-wall work. t 
most serious waste of coal had been occasioned in South Wales in 
former years by the obstinate objection by the colliers to the pillar 
and stall system, of course there are a few instances, or sea 
where it cannot well be applied, He has worked the Big Vein an 
Eelled to a considerable extent Tone walls the former with as 
bad a roof as can be found, the latter with a good but heavy and 
treacherous roof, with equally satisfactory results. He believes 
that for saving from waste in working the stores of coal we are so 
bountifully blessed with, it is the best system yet adopted by 
mining engineers, and it is the bounden duty of all engaged in 
mining pursuits to obtain the highest possible yield of coal per 
acre. The vast quantitics of coal in the South Wales basin alone 
is sufficient to calm any fears as to its probable duration. Centuries 
will not see the end of it, but we nevertheless have no justification 
for the wilful and ignorant waste which has been suffered in past 
years of this grand mineral, upon which the present high position 
of this country has been entirely founded. 

In bringing the foregoing under the notice of the members of the 


Institute he does not pretend to have advanced anything new, ot 


to have described any system or mode of working not well known 
to nearly every member; but he has thought the description of a 
comparatively isolated district might have sufficient features of 
interest to form the subject of a paper, and that authentic records 
of the peculiarities to be found in the great South Wales basin 
will be of value on the minutes of our proceedings. 

In the course of the discussion which followed, Mr. Bedlington 
asked Mr. Steel whether he would recommend working the 3ft. 
seams, called the Brithdir seams, in the way he had spoken of re- 
specting long work. 

Mr. Dyne Steel said there were different peculiarities in each 
colliery, so it was impossible to apply a general rule in every case, 

To be continued.) 





GOODS ENGINE, LONDON, CHATHAM, AND 
DOVER RAILWAY. 


WE give this week a two-page engraving of one of several very 
fine goods engines designed by Mr. Martley, locomotive superinten- 
dent, London, Chatham, and Dover Railway, and built by Messrs. 
J. Fowler, of Leeds. These engines are employed not only in the 
conveyance of goods, but during the summer season in working 
the excursion traffic, the trains constantly numbering twenty-two 
carriages well filled. The line is anything but straight or level, 
and considerable power is therefore required in working it. These 
goods engines answer the purpose admirably, the wheels not being 
too small for fair speed. The following are the principal dimen- 
sions :—The wheels are 5ft. 3in. diameter, coupled together by 
steel coupling rods; the total wheel base is 15ft. Gin., the wheels 
being 7ft. Qin. apart. The barrel of the boiler is 10ft. 6in. long 
by 4ft. 3in. diameter outside, having 199 brass tubes 2in. in 
diameter; the fire-box casing is 8ft. long by 4ft. wide between 
frames; the fire-box is 5ft. iin deep at front end, and tapered to 
2ft. djin. deep at back end, having a fire-bar surface of 26 square 
feet; the heating surface in box is 97 square feet, and in the 
tubes 1124 square feet, making a total heating surface of 1221 
square feet. The cylinders are l|7in. in diameter, with a stroke of 
24in. The axle boxes are of gun metal, having cast steel horn 
blocks; the crank and straight axles are also of steel. The weight 
of the engine alone in working trim is thirty-seven tons. The 
tender has six wheels of 4ft. diameter, and the tank holds two 
thousand gallons of water. The workmanship of the engines is 
very good, and we believe we are quite correct in stating that they 
have given much satisfaction, 





SourH KEnstncTon MusevuM.-—Visitors during the week endin§ 
28th December, 1867: On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 7947 ; on Thursday, and Friday, from 10 a.m. 
till 10 p.in., 9543 ; total, 17,490 ; average of corresponding week 
in former years, 19,403 ; total from the opening of the Museum, 
7,124,764. 

RoyaL PoiytecuNic INstTITUTION.—Among the new attractions 
at the Polytechnic Institution the best is a lecture by Professor 
Pepper, in which he introduces many of the discoveries of Faraday, 
and some of the alleged supernatural effects of the spiritualists. 
A very good likeness of Faraday is projected upon the screen, but as 
the negative from which it was copied was evidently taken for the 
purpose of producing Paper portraits, the lantern transparency 
had too much contrast, showing too many patches of black and 
white void of detail. The calm unassuming look of the philoso- 
pher is well represented in the picture, which drew a shower of 
applause directly it was seen, showing how deeply the merits of 
Faraday are estimated even by a popular audience, Professor 
Pepper, in illustrating the discoveries of Faraday, changes his 
experiments every evening. On the evening before Christmas-day, 
a gigantic working model of the reflecting galvanometers used in 
sending messages through the Atlantic Cable was exhibited at 
work. A slice of light from an incandescent cylinder of lime was 
allowed to fall upon the mirror of a galvanometer fixed about four 
feet off. This mirror threw a line of light upon a large horizon 
scale about ten feet distant, and as the instrument was worked 
the line of light played to and fro over a distance of many yards, 
so that the movements were plainly visible to the auditory. This 
experiment is of considerable interest, as the apparatus is 
exactly the same in all respects but that of size as the instruments 
employed in working through the Atlantic cable. Professor 
Pepper then said a great deal about the breakages of the early 
Atlantic cables, and missed a fine opportunity of showing the 
public—what was suppressed in the - papers—how the cable of 
1865 was really broken. A model of the chain stopper he could 
construct from our past engravings, and how the cable was reall 
broken is written in the official report of the Atlantic Telegrap 
Company’s engineer, which report Mr. Pepper might ask the per- 
mission of the directors to inspect. In the course of the lecture 
Professor Pepper explained one of the methods of testing for the 
place of breakage in a cable, but of course it was impossible to 
enter into all the difficulties attending such operations in practice. 
Nevertheless his lecture contained much useful scientific informa- 
tion, and he explained that the old statement made by Professor 
Wheatstone as to the speed of electricity, which unfortunately 
has found its way into so many cheap educational books, is not to 
be trusted. A feeble wave of electricity will reach the further end 
of a cable instantaneously, but the time taken for a wave of 
ordinary working power to reach the end varies with the propor- 
tions of copper and insulator forming the cable, so that no definite 
working speed of electricity in cables can be fixed, and be appli- 
cable to all submarine lines. In the course of his lecture on 
spiritualism, Professor Pepper, by means of a good mechanical trick, 
made a lady gently rise from the ground and come to rest a yard 
high in air; a table also travelled a little in mid-air. The only 
exception that could be taken to the interesting performance was 
that the actors were on a stage far removed from the audience, 
whereas the spiritualists assert that they show these phenomena 
in the midst of the spectators. In fact, Mr. Home, the prince of 
the fraternity, narrates that he has seen a stout old gentleman 
raised from his chair by unseen spirit hands, and gently carried 
heels foremost round the room. At the Polytechnic the specta- 
tors kept a watchful eye on Mr. Tobin during the spiritual exer- 
cises, as, from his name being in the bills, it was half expected 
that he would gently sail round the room, but he kept steadily 
on his legs. . 
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RAILWAY MATTERS. 

THE first railway for traffic in Prussia was opened in 1838. 

THE Prussian rolling-stock consists of 1831 locomotives, 2862 
carriages for passengers, and 40,872 trucks for goods. 

Russta is displaying such activity in the construction of rail- 
ways that it has to said to be labouring under the maladie des 
chemins de fer. : 

THE Prussian locomotives during the past year travelled over 
5,124,984 miles, forwarding 34,897,800 passengers, and 506,274,131 
centners of goods. 

THE amount of ape laid out on the Prussian railways is 
462,744,726 thalers, of which 111,470,767 are for the State railways, 
averaging 529,091 thalers, 

Tue Prussian Government has submitted to the Second 
Chamber at Berlin a proposal for a loan of £5,700,000 for the 
further prosecution of railways on its territories. 

Ir is announced that the Midland directors have called a special 
meeting of their shateholders for the 15th of January without 
waiting till the otdinary meeting in February to explain the 
course they have taken. 

Of the single Prussian provinces the amount of railway in each 
is as follows :—Prussia with 9°17 per cent.; Posen, 6°67; Branden- 
burg, 13°52; Pomerania, 6°96; Silesia, 20°101; Saxony, 12°26; 
Westphalia, 12°41; and the Rhine, 18°91. 

Mr. W. H. Gopson, who had for nearly twenty Years oceupiad 
the position of superintendent of the London and South-Western 
Railway, and whose connection with that line dates from its 
opening, died on Friday. 

THE year’s expenses of working the Prussian railways amounted 
to 26,371,667 thalers, or 30,513 thalers per mile, of which 
30°9 per cent. was for the railway administration, 62°6 per cent. 
for the transport administration, and 6°5 per cent. for the general 
administration. , 

On the 11th of December a fearful railway accident occurred in 
Vermont, on the Vermont Central Railroad. A carriage contain- 
ing seventy-five men, employed in repairing a bridge recently 
burnt, was carelessly backed off the abutment. Fifteen men were 
killed and forty wounded, several of whom will die. 


A DARING robbery was perpetrated on the Gfeat Southern and 
Western Railway on Tuesday morning. As the tip-train was pro- 
ceeding between Nenagh and Cloughjordan the é¢ash-box was ab- 
stracted from the van, although there were tw guards in the 
— at , ee Fortunately the box contained a small sum 
—about . 


Or the Prussian railways in use 225,947 miles belong to the 
State, 201,833 miles are private property under the control of the 
State, and 487,787 are under private administration; this includes 
86,598 miles of Prussian railways in foreign territory, but it does 
not include 12,833 miles of foreign railway on Prussian territory. 


THE Carlisle Journal of Tuesday stated that in consequence of 
information received by the directors of the Lofidon and North- 
Western Railway, the platelayers, porters, and other workmen on 
the Lancashire and Carlisle section of that railway were ordered to 
be on special duty on Monday night in anticipation of a threatened 
Fenian outrage at some station on the line. 


THE South-Eastern Railway Company have given notice that 
the trains from the South-Western line which have run into 
Cannon-street, to the great convenience of the public, would be 
discontinued after Tuesday. This is said to be in consequence of 
the amalgamation of the South-Eastern with the Brighton Com- 
pany, and there is some talk of the matter leading to litigation, 


THE French Government propose, it is understood, to submi 
shortly to the Corps Législatif projects for the execution o 
several new lines of railway in France, in addition to those already 
conceded. Such a measure would give an important stimulus to 
French industry, but it involves the extension of the guarantee 
— already in force as regards the new network obligation 
capital. 

THE — from all the Prussian railways amounted for 1867 
to 17,789,510 thalers, and include those for extra weight of 
luggage, dogs, horses, and carriages, 18,647,019 thalers, or 21,610 
thalers per mile; the receipts from the transport of goods are 
42,336,337 thalers, or 48, thalers per mile; and from other 
sources 4,388,737 thalers, making a grand total of 65,372,093 
thalers, or 75,240 thalers per mile. 


A comMITTEE has been formed for the purpose of establishing 
in London a railway proprietors’ club, and temporary offices in the 
Telegraph-street Chambers, Moorgate-street, E.C., have been 
taken, whither gentlemen desirous of co-operating in the design 
are requested to send their names. We can hardly imagine a 
more melancholy society to belong to than such a club in the pre- 
sent condition of railway property. 

THE large reservoir in Douglass, Massachusetts, gave way on 
Friday night, the 14th ult., washing away 100ft. or more of the 
Boston, Hartford, and Erie Railroad track and embankment. A 
dwelling-house and a family living therein were floated off some 
distance. The occupants of the house having been rescued 
succeeded in giving the alarm, so that an express train which was 
approaching the chasm was saved from destruction. 


A COMMITTEE of Midland Railway shareholders, acting in eon- 
junction with the Railway Shareholders’ Association of Man- 
chester, invited a ep | of proprietors of that company at 
Manchester for the 3rd of January, ‘‘ for the purpose of consider- 
ing what steps can be taken to lessen the great expenditure pro- 
posed by the Midland directors, and what measures will be best 
calculated to restore the confidence of the public in the company 
at this critical time.” 


On December 11th a new board of directors was elected for the 
New York Central Railway. The election was controlled by 
Cornelius Vanderbilt, who voted twenty millions of stoek. Mr. 
Vanderbilt was elected ident of the board, and Daniel 
Torrence, vice-president. nder the new management there is to 
be a consolidation of the New York Central with the Harlem and 
Hudson River Railroads, now controlled by Vanderbilt, their in- 
terests being identical. 

A NUMEROUSLY attended meeting of the Leeds shareholders in 
the Midland Railway Company was held at Leeds on Tuesday. 
Resolutions were passed asking the directors to revise their en- 
gagements for lines and works, and relinquish or postpone as many 
as possible ; also recommending the appointment, at the meeting 
to be held on the 15th of January, of a committee of consultation 
on the position of the railway. Mr. Baines, Mr. Garnett, and Mr, 
Jewett were appointed to confer with the directors. 


A PASSENGER in an express train on the Midland Railway, 
probably a lunatic, as the train was passing a signal-box near © 
Cross Tunnel, fired three barrels of a revolver at the be | 
box. The signalman was fortunately not inside, but an hotel- 
keeper, named Mr. George Besstall, who resides a short distance 
off, happened to be in the box, and had a most narrow . 
one bullet passing through the wooden wall of the signal-box 
within a few inches of his head. The perpetrator of the outrage 
was not detected. 

By a bill, which is to be introduced into Parliament, it is pro- 

to vest the Bishops Stortford, Dunmow, and Braintree line 
—in regard to which there has been so much discussion—in the 
Great Eastern. The balance due to the contractor, Mr. Brassey, 
is to be settled by arbitration, with interest from June 30th, 1867, 
Upon payment of this balance the Bishops Stortford, Dunmow, 
and Braintree Railway is to become part of the Great Eastern, 
as if it had been conveyed by deed pursuant to the Great Eastern 
(Bishops Stortford, &c.) Purchase Act, 1865, 


MISCELLANEA. 


a» reported that Spanish America is on sale to the United 


A NUGGET weighing over 500 ounces has been found near Sand- 
hurst, Victoria. ‘ 

THe Midland Railway in 1851 had a mileage of 496; in 1856, 
of 550; in 1861, of 620; in 1866, of 680 miles, 

THE education committee of the Privy Council have just issued 
an important minute on technical education. 

THE sugar crop of next season in Queensland is expected to be 
very large. Cotton will also be grown to a larger extent. 

WE deeply regret to announce the death of Baron Marochetti. 
He died somewhat suddenly in Paris on Saturday last. 

THE gross traffic receipts of the Midland in 1851 were £1,186,194; 
in 1856, £1,618,767; in 1861, £2,104,772; in 1866, £2,743,754. 

Art Lianelly arrangemefits are in progress to construct a new 
dock, and the contract has been already let to Messrs. Griffiths and 
Thomas, of Newport, 

Messrs. Brown, SHIPLEY, and Oo., have announced an issue of 
£1,000,000 sterling 7 per cent. bonds of the Panama Railway Com- 
pany at par, redeemable in thirty years, 

THE actual sea-going force of the French navy now amounts to 
343 steamships and 116 sailing vessels, which, with the thirty- 
nine in course of construction, gives a total of 504 ships of war. 

On Saturday the Thames Ironworks Shipbuilding, Engineering, 
and Dock Company (Limited) launched from their dockyard 
at Blackwall an ironclad vessel of war for the Greek Government. 

THE necessary parliamentary notices have been given by the 
Alexandra Dock Company, Newport, to proceed with their under- 
taking in sections, and it is expected that early in the spring the 
first sod will be cut. 

Mr. Fouey’s model for the O'Connell Nati Monument has 
been unanimously adopted by the committee. e work will be 
40ft. high, executed in bronze and granite. £10,000 is already 
subscribed towards the cost of its erection. 


THE imports at New York are constantly falling off, and this 
indicates a corresponding decrease in the Customs receipts. For 
November the imports at New York were 16,000,000 dols., as com- 
pared with 21,000,000 dols. in November, 1866, and 27,000,000 dols. 
in November, 1865. 
ANOTHER colliery accident is re Five men were suffo- 
eated on Friday at the Bwilfa Colliery, in the Dare Valley, near 
Aberdare, in consequenge of a en ventilation pipe catching 
fire, and thus cutting off the currents of pute air from the surface. 
At Cardiff the trustees of the Marquis of Bute have commenced 
anew dock and low-water pier, which when completed will open 
up a short water communication with the West of England, and 
steamers will be able to run at all states of the tide from the 
Welsh to the West of England side, 
TxouGH the Council of University College have as yet been able 
to raise only about £5000 out of the £20,000 that they want for the 
new wing of the college, they have resolved to build to the extent 
of the £5000, This will give them at least ten new rooms for 
their school, and set free part of their present school-rooms for the 
use of the college. 
AN yyy has been made practically to test the question 
whether it is cheaper to send wheat to Europe by way of New 
Orleans, or overland by rail to New York, and thence across the 
ocean, as is the present cust A st has left Dubuque, 
a. and is now going down the Mississippi with 800,000 bushels 
of wheat on barges in tow, and at New Orleans the wheat will be 
shipped to Liverpool. 
Tue Paris journals state that the utmost activity prevails at the 
resent moment in the French dockyards, where there are no less 
han thirty-nine vessels in course of construction, including four- 
armour-plated frigates, the same number of corvettes and of 
guard-ships, likewise armour-plated, and a formidable armour- 

lated floating battery. Besides the foregoing there are a screw 
Frigate, six screw corvettes, and a screw transport, none of which 
are armour plated. 


SamvueEt M’NEIcE, a pointsman on the Northern Counties Rail- 
way, pleaded guilty at the Ballymena Sessions, on Monday, to a 
charge of negligence, which ioned an accident on the 26th of 
December. He had been ten years in the employ of the company, 
and received an excellent character. In consideration of these 
facts the chairman sentenced him to the moderate punishment of 
three months’ imprisonment. 


COLLECTIONS were made on New Year’s day at all the railway 
stations in aid of the accident fund of the Railway Benevolent 
Society. Every railway servant ee pores | 1s. will, in the event 
of injury by accident, be assisted out of the fund raised, but no 
applicant is to receive more than £5; and if the sum realised is in- 
sufficient to grant them this amount, whatever is collected will be 
equitably divided among the sufferers. Last year 11,000 men on 
forty-six different railways became subscribers, and 228 persons, 
connected with twenty-six distinct lines, were assisted. 


THE extraordinary precautions taken on Monday night and 
Tuesday ifiorning on the London and North-Western Railway for 
the gafety of the north and south limited mails have naturally, 
whete they have become known, augmented the feeling of in- 
security which exists with reference to the Fenians, and in North 
Lancashire the opinion is frequently expressed that the time has 
come for resorting to legal force by way of checking them. All 
along the line named on Monday night platelayers were on duty, 
and at Preston Junction a foreman of one lot of them was killed. 
He was on duty on the northern side of Preston Junction with his 
men, and on Tuesday morning his dead body was found there. 
The deceased's name was William Turner, and the supposition is 
that he must have been caught by some of the passing trains, 


Tue total production of charcoal-made pig iron for 1867, in 
France, is estimated at 177,300 ions; of pig made with two com- 
bustibles, 78,700 tons; and of pig made with mineral combustibles, 
886,800 tons; sho a total of about 1,142,800 tons, of the value 
of "£4,805, 800, In 1866 the production of charcoal-made pig 
attained a total of 213,000 tons, while that of pig made with two 
descriptions of combustible was 89,900 tons, and that of coke-made 

ig 950,200 tons, showing a total of 1,253,100 tons. The decline 
fo the production of pig in France this year is thus estimated at 
110,300 tons. The French production of charcoal-made iron this 
year is estimated at 41,700 tons; of iron made with two combus- 
bys) OSD tons; and of coke-made iron, 735,900 tons; showing 
a of 801,000 tons, of the value of £7,393,880. If we compare 
the results with those for 1866, we find a diminution of 8700 tons 
in the quantity of charcoal-made iron, a diminution of 4700 tons 
in the quantity of iron made with two combustibles, and an 
increase of 2500 tons in that of coke-made iron. 


A pispute has arisen between the South-Eastern and London 
and South-Western companies which, if not soon amicably 
arranged, will lead to some public inconvenience. That the cir- 
cumstances of the disagreement may be understood it is necessary 
to state that at the time when the South-Eastern Company applied 
to Parliament for the Act which enabled them to construct the 
line from Charing Cross to Cannon-street and London Bridge, a 
clause was inserted in the bill at the suggestion of the 
South-Western directors which compelled the South-Eastern 
Com to build a station in connection with the Waterloo 
terminus, It appears, however, that no provision was made 
therein that trains should stop at the station for the erection 
of which the jal clause was included in the Act. Taking 
advantage of this technical omission it is alleged the South-Eastern 
Company refuse to continue the running of trains from Waterloo 











to Cannon-street. 


NOTES AND MEMORANDA. 


THE number of letters which through the British post in 
1865 was 720,000,000 against 456,000,000 in 1855. 


In America a locomotive using crude oil for fuel lately drew a 
train of cars from Tidioute to Irvineton. 


ROLLING or “ milling” lead was invented by Thos. Hale in 1670, 
about which time the first mill was erected at Deptford. 


Tue English language has 60,000 words -in the dictionaries, 
Good talkers and writers use but 5000 in all, and a foreigner can 
travel on 500. 

Irow canal boats were first made about the commencement of 
the present century. There is evidence of their existence in 
Staffordshire in 1812 or 1813. 

Any substance in infinite division must of necessity be black 
from its not having breadth enough to reflect a ray of light, which 
requires certain definite dimensions. 

THE highest elevation ever reached by the railroad is a point on 
the Pavific road, 8240ft. above the ocean level, or more than 
4000ft. higher than the summit of Mount Cenis. 

In determining the velocity with which light travels through 
leaves of various metals, Mr. Quincke found that it travels 
faster through gold and silver than through a vacuum. 


WHEEL stocks 13in. in diameter are turned from the rough 
block, bored down the middle for the axle, and mortised to receive 
twelve spokes, in Woolwich Arsensal, at a cost of about 14d each, 


Aout twenty-five miles from Sante Fe, New Mexico, is an ex- 
tensive bed of coal which has been pronounced by experts true 
anthracite, and is, so far as yet discovered, the only anthracite de- 
posits west of the Alleghany mountains. 


A BAT’S-WING burner consuming two feet per hour gives the 
light of two and a quarter candles only, while a burner consuming 
seven and one-half feet per hour gives the light of twenty-two 
candles, the pressure being uniformly four-tenths of an inch. 

THE tum of an t battering ram of 180ft. in length 
ard 28in. in diameter, armed with a head of iron weighing a ton 
and a half, and moved by the united strength of a hundred men, 
was equal to the momentum of a 36 lb. shot discharged point blank. 


Att kinds of soft, porous stone become hard by whitewashing 
them with fresh-slacked lime. The lime absorbs carbonic acid from 
the atmosphere, and is converted into carbonate of lime. A po: 
of this remains in the pores of the stone, and ultimately becomes 
very hard. 

Durine 1865, 7414 locomotives ran a distance of 139,528,000 
miles, and consumed 2,625,000 tons of coal. The _ service 
alone required a distance of 60,000 miles a day, or 18,780,000 per 
year, while the corresponding figure for the French post was 
17,331,250. 

Mr. BEvAN found that when two cylinders of dry ash 14in. in 
diameter were glued together, and after twenty-four hours torn 
asunder, it required a force of 1260 1b. for that pur; , and con- 
sequently that the force of adhesion was equal to 715 lb. per square 
inch of surface. 

THE first bridge over the Thames at London was of wooed, and 
was built in the reign of Ethelred II., between the years 993 and 
101; : :m 1163 it was rebuilt of timber, and in 1176 the stone 
bridge was begun. Its original length was 940ft., height, 44ft., 
and the clear width between the parapets, 47ft. 


RECENT experiments conducted by the French Government show 
that the water-tanks on board a ship should be coated inside with 
tin, and not with galvanised iron, as at present. It was discovered 
that the water, under ‘certain conditions, dissolved the zinc off 
the iron, and rendered it injurious to health. 


THE method employed by M. Chevreuil, of Paris, for renovating 
ancient stained glass is as follows, the glass is removed from its 
setting and immersed for several days in a solution of carbonate of 
soda of a specific gravity of 1°068, It is then washed and dipped 
for a few hours in a solution of hydrochloric acid of the specific 
gravity of 1°08. 

In the United States paper is being introduced as a material 
for mill bands. It appears to answer very well, being stronger 
than, and as flexible as, leather ; but the specimens we have seen 
are not very even at the edge. Great difficulty has been encoun- 
tered in devising machinery for trimming the edges of the belts as 
the cutting blades cannot be kept sharp. 


THE cohesive force of the best red sealing wax has been proved 
to be equal to 1500 lb. per square inch, and that of the black 
sealing wax rather more than 1000 Ib. to the square inch; the defi- 
ciency in the latter is attributed to the diminished quantity of lac 
used in the composition. The cohesive force of solid glue was 
found to be about 4000 lb. per square inch. 

Tue great Parisian Company for lighting by gas effects ee day 
more and more progress. Thus, in 1864 the consumption of the 

as produced by the company was 109,708,000 cubic metres of 

his total was an augmentation of 8,776,000 cubic metres (or 8°70 
per cent.) over the consumption of the preceding year. Every day 
a fresh advance is effected inthe manufacture of gas, and the 
production becomes more and more abundant and more econo- 
mical, 

THE process of galvanising iron, as practised in one of the 
leading establishments of Philadelphia, is as follows :—Selected 
sheets of iron, after being trimmed to requisite size and cleaned 
a weak acid solution, are rolled smooth, then dried in an oven an 
each sheet placed in contact with zinc. Both metals are raised to 
an equal heat and thus fusion is effected. The regulation of the 
heat necessary to metallic combination is a point of nicety and 
care. 


A SALE of rare coins and medals will soon take place in New York. 
Some of the specimens date back as far as 771. Scarce American 
coins are expected to bring higher prices than any others. The 
half cent of 1842and that 1847 have heretofore brought 105 dols. each. 
A half dime of 1802 has been sold for 350 dols. There is a Mary- 
land penny purchased a number of years ago for £100 in gold, or 
700 dols. in currency. Of the silver dollar of 1804 only four speci- 
mens are known to be in existence, and for one of them 1000 dols, 
has been several times refused. 


ALTHOUGH chimneys are essential to argand gas burners and 
globes, also in many places where fish-tail burnersare used, and the 
ornamental effect is pleasant, still they are detrimental to the 
diffusion of the light of gas. A clean g' lobe obstructs about 
12 per cent. ; a clean globe engraved with flowers about 24 per 
cent. ; a globe ground all over 40 per cent.; an opal globe 60 per 
cent. Hence is apparent the folly of using elaborately engraved 
and ground globes or shades where it is desirable to economise., 
If engraved at all, the upper portion should be embellished, while 
the lower part should be left clear for the free passage of light. 


Ir is a mistake to suppose that the t of light obtained will 
be in proportion to the quantity of gas issuing from a burner, 
There is a particular point in the consumption of any class of 
burner where the maximum of light is derived, and any deviation 
from this entails loss. As an <a if an d burner con- 
sumes five feet per hour, giving the light of twelve can be re- 
duced so that only three-fourths of that quantity is burned, then 
the light instead of being equal to nine candles, the theoretical 
proportion, will be six candles only, being a positive loss of 36 per 
cent. This reduction may be continued with even greater pro- 
| portionate losses, A five feet bat’s-wing or fish-tail burner will give 

a maximum of light in proportion to the consumed, com 
| with any less sized burner, and it will found in practice the 
| larger sized burners are the most economical, 
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THE GIBRALTAR SHIELDS. 


THE annexed engraving gives an accurate section of the Gibraltar 
shields, about which so much has been heard lately ; and which, 
extraordinary to relate, in spite of their failure, are probably now 
being actually erected at Gibraltar and Malta. They are intended 
to protect the guns in the embrasures of the stone forts of these 
important works. The principal armour consists of the plate A;, 
which is 53in. thick, and of the plate As, which is 5in. thick, Ay, 
or the front plate, consists of two horizontal plates, 12ft, in length 
by 4ft. in width. The porthole is cut out of one-half of each 
plate. The second plate of 5in. at the back consists of vertical 
bars of from 15in. to 18in. in width. The 1}in. skin (8) runs 
horizontally, parallel with the outer plate, and in three widths ; 
one above, one below, and one on each side of the porthole. The 
whole is stayed two angular struts, as shown in outline. 
Between, and attached to these struts, as well as rivetted to the 
inner skin, ard the H-girders, indicated by the H’s in the cut, 
These structures are bound together by a La gongs supply of 


of a mashing of hung up to the fragments, 
cut tip by spe TES beck sic ‘) one thrown back 
doubled out at right angles, and bP 

was carried right away. The head of the 
15ft. to the rear of the target, together with fragments of the first 
and second plates, and several nuts and washers. The fifth and 
last round, similar in character to No, 4, hit the upper corner of 


the shield, one of the very strongest parts. It knocked out one of 
the Palliser bolts, but the shot stuck in the target. 


ROOF OVER THE BLACKFRIARS STATION OF 
THE LONDON, CHATHAM, AND DOVER 
RAILWAY. 

THE iar location of the Blackfriars Station of the London, 
pond UATE tor saison “ileet ter ecient, of eo Sloan 

ol er its extent t' 
details of the pee mony Considerable skill had nag exercised 
both in the arrangement of the works and in carrying out the 
details, in order to make the best of a site which presented man: 
engineering difficulties. These, however, have been overcome, wi 








Palliser bolts three inches in diameter. 
these so-called Palliser bolts are simply common bolts with the 
shanks diminished. The bolts were in fact formed as usual, 
that is to say countersunk heads, reaching at ‘the top of the 
frustrum of the cone to about the half of the thickness of the 
plate, were united to a shank, threaded at the other end, and 
secured at the inside by means of two nuts. It must also be noted 
that these Palliser bolts were themselves protected with the usual 
Admiralty india-rubber washers. It has also been denied that the 
bolts employed were on Major Palliser’s plan, but we are able most 
distinctly to affirm the fact. Such the Gibraltar and Malta 
shields as represented in the target lately tried at Shoeburyness. 











The construction and proportioning of these shields being now 
. clear, it will be interesting to note more particularly their practical 
performance under fire. It was intended by the authorities of the 
War Office that these shields should afford protection against 
the heaviest shot. But, perhaps, somewhat in the spirit that 
caused Don Quixote to refrain from trying his mended helmet, the 
only gun ysed at the first trial was the 9i oolwich and 
that only with 37 lb. charges; the regular service ch Se being 
as will be remembered, 43 lb. The firing was from seventy yards 
The result may be told in a few words; the first shot struck at 
about the middle of the lower plate on the left side of the 
embrasure and broke nine of the Palliser bolts, sweeping the 
nuts, washers, and threaded portions, &e., right over the breach, 
with a clearing effect similar to that of canister shot, Almost 
every gunner behind the embrasure would have been disabled, 
The second shot struck fairly in the middle of the other side of 
the shield, carrying away ten bolts ina similar way. con- 
stituted the first trial, It naturally proved so unsatisfactory that 
Sir John Pakington, extremely alarmed, called together anew 
Tron Plates Committee to inquire into the cause of the failure. In 
the meantime this same shield was being prepared for a second 


This took place on the 19th of this month. The preparations 
chiefly consisted in attempts to guard against the snapping of the 
bolts. The inner half of the outer plate at the boltholes was 
bevelled away toa diameter of 4in., which diameter was continued 
through the second plate and the inner skin. The 3in. bolt was 
then surrounded by a packing of ash wood. The conical heads of 
the bolts were smeared with emery (?) to prevent them from 
drawing! Behind the inner skin were fixed washers, underneath 
the nuts, and some Sin. square, These washers consisted of a 
patent cork material, already described in our pages. The second 
series of experiments, conducted on the 19th, consisted of four 
rounds from the Woolwich Yin, gun, one round from the 1bdin. 
Rodman—in all cases at seventy yards range. The first round 
7 wr gun, “sage a charge of 37 Ib., and with a Palliser 
shot of 2 ., hit the upper creating a e gap in the 
l1jin. plate in the rear of the aiid. The eut wz. of the 3in. 
bolts was broken clean off. The second round, from the same gun 
and the same charge, with a similar projectile, hit on the opposite 
side of the embrasure. The depth of penetration in the shield 
was in this case 10in. Two of the H-girders were broken right 
through, and amongst the fragments lay several ‘‘ bolt tails,” as 
they are called at Shoebury. The two lower girders were also 
fractured, 

The third round was from the 15in. Rodman gun, fired with 
50 lb. of L.G.R., or large-grained rifle powder, which is considered 
equal to 60 lb. of American powder. The shot used was a cast- 
iron shot of 451 lb, After grazing the ground for a distance of 
about 15ft., which of course much lessened its velocity, the shot 
hit on the lower plate near the left end, or the strongest of 
the shield. It struck the head of a through bolt, the nut of which 
was consequently driven 60ft. to the rear. Large portions of the 
H-girders were'carried away, one of the pieces measuring 2ft.10in. 
by 7in., and another 22in, by 10in, Washers, nuts, bolt-tails, and 
rivets, were scattered around in one indiscriminate shower. The 
fourth round consisted of a Palliser shell, from the 9in, pro- 
pelled by the full service charge of 43 lb. It struck the 
middle of the shield and completely penetrated the comet a 
large triangular piece of the front plate being carried some to 
the rear. ‘l'wo bolts were broken at the and a third 
almost into a corkscrew, The rope mantlet im the rear, 





ve! tisfactory results as regards the working of the establish- 
mnt and the requirements of the public. We fo not now propose 
to describe the detail arrangements of this important station, but 
shall confine ourselves to the chief engineering features, which un- 
doubtedly are the roofs covering the various departments, and of 
these the main roof claims special attenti The station covering 
consists of three roofs; one main roof over rails and platform, 
another over the carriage and cab road, and a third over the 
station yard. Fig. 1 of ovr engraving is a transverse section 
taken through the centre of the station, and shows how these roofs 
are arranged. We have first a roof over the station yard, 55ft. 
span, then a small timber roof over the offices of 33ft. span, next 
comes the main roof, 87ft. 3in. span, and beyond that a roof of 
24ft. 9in. span over the carriage road, which is laid on an incline 
from the station to the street below. Fig. 2 is a transverse 
section of the main roof, one bay of which is ova in longitudinal 
section at Fig. 3, where are seen the columns, trussed girder, and 
principals. This roof is supported on cast-iron columns of pleasing 
design, the caps and bases presenting a particularly good appear- 
ance. In the trussed principals, which are of wrought iron, the top 
member is of angle iron ; the tie rods are flat bars with cast iron 
distance pieces between them ; the struts are flat bars filled in with 
angle iron and open py ; the wind ties are jin. rods. The 
total length of this roof is 40ift. 6in., and in plan itis built partly 
on the straight and partly on the curve. The columns are 32ft. 3in. 
apart, and to the top of each column is connected one of the prin- 
cipal ribs, The columns are connected by a trussed girder, which 
supports two intermediate ribs. The ribs are spaced with 10ft. 9in. 
centres. The ventilation is effected through the purlins, which are 
of cast iron, having ornamental perforations for that purpose, the 
roof being covered with glass and zinc alternately. From platform 
level to the springing of the roof measures 22ft., the height from 
the same level to the underside of roof in the centre heing 44ft. 
The enlarged details of this roof are given on pages 8and9. Fig. 4 
shows a detailof the connection of the trussed girders to the columns, 
Fig. 5 being a detail of the cast-iron struts in the trussed girders. 
Fig. 6 comprises a group cf roof details. Ais asection of the solid 
purlin, showing the thod of ting the zine covering 
thereto, B being a sectional plan of the same detail. O is a 
section showing the connection of the sash bars with the solid 
purlins. D is a section of the Pernt purlin, and shows the 
connection of the zine and the bars to same. E is a sectional 
plan through the rafter, sho the connection of struts and 
wind ties. F is a part elevation of the purlin, showing the strut 
and the connection to the rafter. G is a part elevation of the 
rafter, showing the distance-piece; H being a sectional plan, and I 
a section, of this detail, J igs a detail at the ridge, and K an 
elevation of the ridge, showing the connection of the ridge purlins 
to the ridge standard. L is asec plan, showing the connection 
of the ridge standards, M, N, and O being respectively a section, 
an elevation, and a sectional f,- of the purlin next the ridge. 
The skylight bars are of rolled iron, ljin. by l}in. by three-six- 
teenth inch metal, and of the annexed section, ,X. Fig. 7 
comprises a group of details at the top of the column, showing the 
connection of the main and side roof thereto, P being a side elevation 
of this part. The gutters are of cast iron, and communicate with the 
columns down which the rain water is conveyed. Qis a plan of P, 
and K a detail showing the connection of the main and side roofs 
on to the trussed girders, § is a section of the ventilation purlin, 
showing the rafter and strut, T being a section throughS, and U a 
plan of same. V is a plan of the rafter showing the distance 
piece and strut; W shows the connection of the strut ‘with the tie 
bar, Y being a section through the centre of same, whilst Z is a plan 
of the strut showing the distance-piece. At Fig. 8 are shown 
enlarged details of the base of the column, consisting of an eleva- 
tion and sectional plan at A, B, and C, D onelevation. The 
columns are held down with i}in, bolts to stone bases carried on 
brick piers. In our next impression we shall give further illustra- 
tions of this structure. 
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DeaTH OF BARON Magoonerti.—Intelligence has just been 
received from Paris that Baron Marochetti died in that city on 
Saturday last. ‘The deceased sculptor was in his 63rd year, having 
been born at Turin in 1805, He received hisJeducation in Paris at 
the Lycée Napoleon, after leaving which he was placed with Bosio, 
a Parisian sculptor of some eminence. While studying in his atelier 
he obtained honourable mention from the Ecole des Beaux Arts, but 
was not awarded any other distinction, and his journey to Italy to 
complete his studies was undertaken at his own expense. In the year 
1827 he returned to France, and in the same year exhibited a group, 
“ A Girl playing with a Dog,” for which a medal was awarded him. 
This group he presented to the King of Sardinia. In 1831 ne exhi- 
bited his ** Fallen el,” and somewhat later he executed for the 
Academy of Arts of Turin a statue of Monsignor Mossi. He pre- 
sented to the capital of Sardinia an equestrian statue of Emanuel 
Philibert, which is by many esteemed his chef-d’auvre, and which 
was his sole contribution to the French Exposition of 1855. Many 
of his works are well known in Paris, and among them are one of 
the bas-reliefs on the Arc de |’Ktoile ; the tomb of Bellini at Pére 
la Chaise ; a maitre d’autel in the Church of the Madeleine ; three 
equestrian statues of the Duke of Orleans ; a Saint Michel, and a 
statue Of the Emperor, Shortly after the revolution of February, 
1848, Marochetti came to England, where he soon became known 
in art circles. In 1851 he contributed the model of a colossal 
equestrian statue of Richard Coeur de Lion to the Great Exhi- 
bition ; but, dissatisfied with the position allotted to it inside the 
building, he set it up at some distance from the western entrance 
to the great palace of glass. The position of the figure and its 
spirited attitude attracted no small share of public attention, and 
this model was the means of bringing the séulptor into very general 
notice. The statue was afterwards executed in bronze, and placed 
close to the Palace of Westminster, the cost being defrayed by a 
national subscription. The people of Glasgow commissioned him 
to execute for them an equestrian statue of the Queen, which was 
inaugurated in 1854. In this year he exhibited at the Royal 
Academy ** Love Playing with a Hare.” In 1856 he executed the 
granite monument to the memory of the English soldiers slain in the 
Crimea, and, a year later, the mausoleum ot the Princess Elizabeth, 
daughter of Charles I. He also executed a statue of the great 
Duke of Wellington, which now surmounts a huge monolith 
erected to his memory not many months since at Strathfieldsaye. 
One of his most recent works has been a monument to Lord Clyde, 
which stands in Waterloo-place. He was also engaged on a monu- 
ment to the Duke of Welli be erected in St. Paul’s 


H 
Of the merits of Marochetti’s productions there are various 
opinions, but all will agree in awarding to him a respectable 
position among artists.— Post. 





“THE LATEST FROM THE ADMIRALTY.” 


In an article under the above title we stated, on the 24th 
of May last, that a circular letter had been issued by the then 
Admiralty First Lord to all the shipbuilder in the country, re- 
questing “ the submission for their lordships approval of designs 
for an iron-clad ship of war, embodying in her construction and 
fittings the most recent and best approved inventions and im- 
provements, according to the personal estimation of the respective 
designers, The designs were to be either for a turret or a broad- 
side ship, subject respectively to certain conditions as to dimen- 
sions, draught, armour, number of crew, sail-power, and armament, 
which we then gave. 

We then took the opportunity to make some comments and pre- 
dictions on this Admiralty proposal. These predictions have since 
in been verified, and we have no doubt but that our predictions 
will in course of time, be confirmed to the last particular. We 
observed that:—“ At the first glance the scheme of thus soliciting 
designs from eminent shipbuilders appears to have much to re- 
commend it. We are disposed to believe, however, that it will 
be utterly barren of results. What is to be done with the designs 
when they are sent in? Who is to pronounce an opinion regard- 
ing their comparative merits? Will a ship really be constructed 
from that deemed the best? Until satisfactory answers are 
supplied on these points, it is very improbable that civilians will 
go to any trouble to supply the Admiralty with information. If 
the usual Government policy be adopted, the designs—if any are 
sent in—will be one and all rejected, but the jurors will submit 
to their lordships a design which they think superior to any of 
those laid before them, and constructed, we need seareely add, 
by taking a little from one and a little from another, and thus 
preparing of course a perfectly original design. If the Admiralty 
really wish for assistance they will readily obtain it, provided 
they will secure to those rendering it some tangible reward, either 
in money or reputation, But they must deal with perfect candour 
in the matter, a down a programme to which they will bind 
themselves to rigidly adhere, and satisfy competitors that their 
designs will not be submitted to any department, but to men at 
once willing to decide impartially, and capable of pronou ncing a 
decision the value of which may be generally recognised.” 

What has really occurred, up to the present at least, does not 
speak even as favourably as we thought for the conduct of the 
Admiralty. The publication of a paragraph in the Times led to 
a correspondence that threw some light on the actual results of 
this competition. 

Messrs. Laird Brothers, of Birkenhead, stated in a letter to the 
Times that the Admiralty esteemed their design the best, but 
“that their lordships considered that there are public grounds 
which render it undesirable to adopt it at present.” They were 
nevertheless entrusted with “a contract for building a broadside- 
ship, to be named the Vanguard, of the Invincible class, on the 
designs of the Comptroller's Department of the Admiralty, and not 
on the designs sent into office by a competing shipbuilding firm.” 

Immediately after the appearance in the Times of Messrs. 
Laird’s letter, Captain Ford, the managing-director of the Thames 
Ironworks, wrote asserting that the Admiralty could not have 
complimented the Messrs. Laird’s design as “the best of all the 
competitive designs sent in, as the Thames Ironworks had been 
similarly complimented.” 

The exact truth of the case seems to be given in the letter 
frem “ Observer,” who states that :—“‘ Neither Messrs. Laird, of 
Birkenhead, nor Captain Ford, the manager of the Thames Iron- 
works and Shipbuilding Company—the former in their letter to 
the Times of Tuesday, and the latter gentleman in his letter of 
the Times of yesterday—have stated their respective cases without 
very material reserve, and in a manner, too, that deserves some 
censure, appealing, as they have done, to public opinion on the 
matter. Messrs. Laird and the Thames Company divide the best 
of the shipbuilding work given out from the Admiralty. ‘ Messrs. 
Laird were undoubtedly complimented by the Admiralty on their 
design for a turret-ship in the competitive series sent in by pri- 
vate shipbuilders, and the Thames Company were complimented 
in a like manner on their design for a broadside ship; but 
Messrs. Laird were not so complimented for a broadside design, 
nor the Thames Company for a turret design. And, moreover, 
the Admiralty rejected the designs sent in by both firms, as not 
including all the vital features considered requisite in vessels 
intended to be, as far as possible, perfect of their kind. But 
their lordships invited the Messrs. Laird to tender, without com- 
petition with any other firm, for the armour-clad frigate Vanguard, 
and at the same time handed a similar bonne 6 .uche to the Thames 
Company in an order for a second Volage.” : 

We believe that “Observer’”’ is one of the “competitors” 
whose fate we predicted, so that he speaks feelingly on the 
matter. The results of the “competition” have been simply 
that the Admiralty have given orders for new ships mainly on 
older designs. ‘Ihe new designs are, we suppose, now being 
further studied in the Admiralty bureaux. 

In the meantime we understand that the lieutenants and 
officers of watches of H.M.S. Bellerophon have signed and for- 
warded to the Admiralty a protest against being held responsible 
for any collisions or other accidents through the said ship while 
under sail, Except when under control ot her enormous steam 
power she is stated by her officers to be totally unmanageable. 


STEEL Makina.—A Mr. Sibert, of Staunton, U.S., has, it is 
stated, discovered a process for converting iron ore directly into 
cast steel by a single operation in an ordinary furnace. This 
gentleman is now laying a number of steel rails made by this pro- 
cess on the track at Staunton, and we may hear more trom them 
hereafter. 

Muscunark Force AND THE Economy OF ANIMAL PowsER.—In 
the address of the President of Engineers of Ireland to that Insti- 
tion (recently in part reported by us) he makes the following 
observations in relation to some most interesting researches of 
Professor Haughton, F.'T.C.D, :—‘*‘ In the next place it may result 
that steam is altogether a bad channel through which to convert 
the energy of combustion into power, and we may have to look 
into the subtle operations of organic nature to find out the best 
application of chemical energy to prime movers, In this respect 
it is that the researches of Professor Haughton in animal 
mechanics possess such interest to us. With his well-known 
ability and energy he has already made considerable progress in 
assigning to muscies mechanical valves; he has proved, for example, 
that the force of a healthy human muscle amounts to 102°5d 1b, 
per square inch of cross section; that the total amount of work 
a muscle is capable of producing is in proportion to its weight, and 
that the moments of motion round the joints are also proportional 
to the weights of the respective muscles that act around the 
axis of motion of the joint; that bo page ——— ¥ — 
muscles, especially of the running bi as ostriches, rheas, &c., 
are exactl Yi to the cross sections of the tendons that 


that the consumption of food, whether proteinic or carbo 
produces more work in the bodies of animals than the corre- 
sponding weight of fuel burned in a machine. It is quite within 
the limits of probability that these researches may lead to most 
important results, and justify in a startling manner the advice of 
the Hebrew sage to ‘ eonsider the ways of Nature and be wise, 
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ject—the one is by Mr. Hughes, and the other by Dempsey. The most explicit 
and reliable information is, however, to be obtained from the reports of the 


rogatory, you may read “ Stoney on Strains,” or Fairbairn's ** Application of 
Cast and Wrought Iron to Building Purposes.” There is also a good deal of 
jion in an easy form in Mr. Shield’s little work,* Strains 
upon Ironwork.” You could hardly do better with regard to perspective than to 

@ valuable little treatise upon that method of delineation by Aaron 
Penley, in which drawings are given of different subjects, and the successive 
steps by which the various lines are obtained fully and clearly explained. Burn's 
work on drawing ws very good. 


CATCHPOL’S SYSTEM OF IRRIGATION. 
(To the Editor of The Engineer.) 
S8tR,—Will any of your correspondents kindly inform me, through the medium 
of THE ENGINEER, where I can get full information about Catchpol’s system 
of Irrigation ? JOHN THOMSON, jun. 
81st December, 1867. 








MEETING NEXT WEEK. 


CIVIL AND MECHANICAL ENGINEERS SOOIETY.—Wednesday, the 8th inst.- 


at Eight p.m., adjourned of Mr. ft’s paper ‘*‘ On the Preserva- 
tion of Timber ;” and if time permits a paper will be given by Mr. G. Will 
cocks, “ On the Sea Wall on Teignmouth Beach, South Devon Railway.” 


Latters relating to the advertisements and publishing department of this paper are 
to addressed to the publisher, MB. GBORGR LEOPOLD RICHE; al other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
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MABRIAGE. 

On the 16th November, at Calcutta, BARTLET SPAN, Esq., C.E., to ALICE 
ELIZA, second daughter of CHARLES JEBB, Esq., of Duncan House, Clifton, 
Gloucestershire. 


DEATH, 
On the Lith ult,, at 5, Rue Tronchet, Paris, HENRY ELWELL, Member of the 
Parisian Institation of Ciyil Engineers, in his 25th year. 
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1868. 

We stand on the threshold of the New Year, and before 
us rises a future dimmed by clouds of doubt, and peopled 
by,phantoms born in the past time of trouble, yet clearer 
withal, and less haunted by the spirits of evil antici- 
pations, than some would have us believe, Engineers 
have been roughly handled, but the world cannot do with- 
out them. Our profession is, above all others, that most 
essential to the material progress of nations; and although 
the fact may be for a time forgotten, it is in the end certain 
to assert its importance. But evil days are not those in 
which practical science flourishes; and of the past year we 
have no great deeds to record, There are men who hold 
that science is independent of national prosperity, and 
look on @ year in which some splendid discovery has not 
been made, or some great deed accomplished, ‘as a year 
lost. They confound theoretical with practical science, 
They fail to appreciate the motives which lead the engineer 
to work; and to recognise the source from which our 
harbours, our railways, our manufactures have sprung. A 
fair acquaintance with the story of the past twelve mouths, 
and a little reflection as to the part which our profession 
plays in this world’s economy, will suttice to show that the 
absence of striking events iy the recent history of engi- 
neering follows as a natural consequence on the existence 
of an abnormal state of affairs as regards capital, The 
lover of pure science—the man to whom knowledge is little 
more n abstraction, valued for itself, not for the part 
it plays vr ty ey manufactures—either takes no 
nee a or regards it as au evidence of 
Want of purity of purpose in the hearts of his practical 
brethren, Far from regarding the dulness of the past year 
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tain end. existence causes may be ; but 
the profession cannot be justly blamed for the effects they 
produce. Whatever may be said by those who would 
exalt pure science to a position high above that occupied 
by all other developments of human knowledge, it must 
remain evident to every thoughtful watcher of the pro- 
of events that to abstract science alone the world owes 
fittle or nothing of its material prosperity. Great truths 
unapplied by practical men to practical of utility 
might just as well have no existence. He who seeks after 
such truths without willing or knowing how to apply 
them to his own that of his fellow-creatures, 
does not affect the er of a nation, and nations, 
on the whole, eare very little for him. He lives in a 
world of his own, and is of course unaffected by the rise or 
fall of stocks or funds. —y nen Met gt way tw the 
engineer; and th? engineer, ever mu may be 
nolentd of being bound in sordid fetters, is. still master of 
the position. ‘To the worker in the fields of abstract 
science mankind is not indebted. To the practical engi- 
neer—a man to whom every science, save mathematics, was 
often little more than a —nations owe their very 
existence, and this because the motives from which the 
two men act are different. The soldier loves glory, the 
statesman fame, the student knowledge, the man of pure 
science, science for her own sake, the miser gold, and none 
of these men eare much for the loves of the rest. But the 
engineer is actuated by impulses in some ways higher and 
nobler, in others more earthly and self-seeking, but in all 
cases more powerful in that they combine the aspira- 
tions of all pire He loves glory, but it is a glory won 
by bloodless victories; fame, but not for great deeds of 
diplomacy; knowledge, but not as it is loved by the 
pale student; science, but only as it can be applied 
in practice; gold, not as the miser, but as one 
who wins it by honest toil, and values it not for itself but 
for its power; and it would be mawkish sentimentality to 
deny that the last is the motive which has done more than 
any other stimulus to encourage the development of that 
complex combination of science and handicraft art which 
we callin thisnineteenth century “ Engineering ;’ andasgold 
can or cannot be won so does the star of practical engineer- 
ing brighten or pale its fires. The pursuit of science has 
never been disassociated with advantage from the desire to 
win gold; and it would be difficult to find in the history of 
the arts a single instance in which really valuable progress 
has been made by men who toiled without casting one 
thought on the worth of the discoveries which they might 
make, as represented by a money equivalent. In alchemy 
we find the parent of modern chemistry. The alchemist 
had butone object—the discovery of the philosopher's stone 
by which to transmute all other metals into gold. The 
modern chemist has not very dissimilar objects in view; 
and to chemistry the world owes a great deal. On the 
other hand, astrology was practised not for the love of 
gold, but from the wish to rend the everlasting veil hanging 
between the present and the future, Its death came 
speedily. Astronomy has never ranked among the sciences 
by which gold may be won; and astronomy has done less 
for the world, and the world has done less for it, than 
perhaps any other branch of human knowledge. Mudge, 
who invented thechronometer under the stimulusof a reward 
of £20,000 offered to the man who might discover a means 
of determining the longitude, did more for navigation than 
any astronomer who has lived during the last century. In 
the mechanical sciences the wish to make money has almost 
invariably been the source from which the must valuable 
improvements have sprung, The £500 prize offered by the 
Manchester and Liverpool Railway Company in 1829, backed 
up as it was by the consciousness that it was but an instal- 
ment of the money rewards to follow, did more, we may 
rest assured, to encourage the development of steam loco- 
motion than any other considerations. The railway system 
itself is due wholly to the desire of capitalists to make 
money. We need not further illustrate a proposition the 
substantial aecuracy of which has never been disputed, 
though the proposition itself has been unwisely kept 
out of sight by too many historians of the deeds of the 
profession, Nor is the fact as it stands to be regarded in 
any sense as evidence of degradation, The labourer is 
worthy of his hire, and it is no imputation on the inventor 
that his first thought is to bring out something for which 
he will be well paid. Men must live, and unless the 
pursuit of science meant living, and probably living well, 
the chase would soon be given up save by a few, and we 

should have no more progress in the arts to record, : 
We find, then, that the engineer and the labourer in 
the walks of practical cognate science are actuated power- 
fully 4 motives of which the searcher after abstract 
truth knows little or nothing; and that practical 
science as represented by the engineer is powerfully 
affected by, and affects, the commercial prosperity of 
nations. itis no matter for either wonder or reproach, 
therefore, that during the past year no progress has been 
made in engineering and its kindred arts, at least, no pro- 
gress worthy the name, We have nota single great discovery 
to record, not one highly-important invention to describe; 
nor has any great engineering feat been accomplished, It 
is not difficult, after what we have said, to see why such 
is the case, 1867 was a year of almost unexampled commer- 
cial depression. Money, apparently was not to be made 
by anything which the engimeer could do, and engineers 
have not been employed. ‘he grand stimulus has been 
wanting, and so nothing has been done, How much 
longer the lethargy hauuing over all things scieutific aud 
commercial may last, no man can pretend to say; but it is 
probable that it will first be shaken off by the engineer. 
The profession has usually not only executed work, but 
pointed out to capitalists the direction in which work 
likely ‘thas ‘when ‘sapialic "are face. imare_propared 
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at ruinous rates by too-contiding shareholders. 
fidence in the abilities of the profession to initiate, 
and carry out works to a consummation remunerative for 
all concerned is re-established, a glorious future ie ope 
befare wt Meanwhile we must be content to labour 

to wail 

_ We have said enough of the ethics of the profession; i 
is time to turn to its practice; and, ing to our ann 
custom, to consider briefly the direction in which work is 
likely to be done and improvements are to be efiected 
during the year on which we have just entered. 

Civil engineering, as the highest braneh of the jprofes- 
sion—in that the civil engineer carries out works involving 
the expenditure of immense sums of money—deserves our 
notice first, although it at present presents legs matter of 
interest than perhaps any other department of construc- 
tive science. During 1867, with a very few exceptions, 
no works of any considerable importance, either at home 
or abroad, have been initiated or completed, Probably 
the most remarkable exploit of the year consisted in the 
formation of new docks of large area at Barrow-in- 
Furness, which have already been described in our pages, 
The great viaduct at Runcorn, illustrated by us in 1566, 
rapidly approaches completion, but some time must still 
elapse before it opens for traffic. In the construction of 
bridges there is nothing new to record; but it ia not difli- 
cult to perceive that if capital be forthcoming and occa- 
sion should arise, spans will be crossed which would have 
been regarded as utterly impracticable a very few years 
since. It is a little vexatious that in dealing with such 
projects foreign engineers should have taken the lead in 
some sense of their English brethren. No British 
engineer, indeed, has given to the world designs so 
magnificent in their conception, or so imposing in 
their execution, as those of M. Nordling or Herr Von 
Ruppert. The schemes of the latter gentleman, it is true, 
only exist on paper, but it is impossible to resist the 
impression which they convey of these authors’ genius, 
The designs of both M. Nordling and Herr Von Kuppert 
have been already so fully dealt with in our pages that it 
is needless to do more here than call to the recollection of our 
readers the viaducts of La Cere aud Busseau D’Auhn of the 
one, and the designs for bridges across the Bosphorus and a 
ravine in the Balkan, of the other, As to moderate spans 
and moderate elevations, it is not easy to see how any 
considerable improvements on existing systems of con- 
struction can be effected. The tubular system, from which 
so much was at one time expected, has failed to hold its 
own; and the bridges at Conway and Menai, and that 
crossing the St. Lawrence, remain, and in all pro- 
bability will continue to the end to remain, the 
only examples of the type claiming the notice of engi- 
neers. Literally nothing has been done in the sub- 
stitution of steel for iron in the construction of bridges 
and viaducts; nor is the use of steel for such purposes, 
under its existing conditions of marketable quality, to be 
recommended, For those little bridges met with by the 
dozen in every few miles of railway it is desirable that 
solid rolled beams of sufficient depth could be obtained, 
and it is possible that some means may yet be devised of 
building up girders for moderate spans from two or more 
such solid rolled beams as can be had, which shall be at 
once better and cheaper than the box and solid web 
girders now in use. Kngineers and ironmasters working 
in concert in this direction may effect improvements not, 
perhaps, of very great importance or peculiarly striking, 
but yet not without a value certain to be ultimately appre- 
ciated. 

From bridges we are led, we suppose by the laws 
of natural selection, to the consideration of railway works, 
and here it is not difficult to see what direction improve- 
ment must take. ‘Ihe great defect of our existing railway 
system is the gravest which it can possibly possess—it 
does not pay, and it requires neither anxious reflection nor 
abstruse calculation to explain why. Railways do not pay 
their proprietors because they have cost too much; even 
after legal expenses and the cost of buying land has been 
deducted as items over which the engineer has no control, 
it will still be found that the expenditure has been asa 
rule too great to permit first-class dividends to be received, 

It has not been properly borne in mind that although a 
certain relation must exist between the cost of a road and 
its carrying capacity, the latter is bounded by compara- 
tively narrow limits, while the former is not bound by any 
considerations save the caprice of the engineer and the will 
of those who find the requisite funds. The carrying 
capacity of a railroad is limited to the number of trains 
which can be loaded, run to their destination, and unloaded 
in a certain time, and by the number of trains required to 
convey given quantities of goods or numbers of passengers; 
and this last item will depend on the width of gauge and 
the general dimensions of a line. A certain point once 
reached, no nditure of money in the improvement of 
the wor ip or design of arailway of given capacity can 
possibly prove remunerative. Thus the London and 
North-Western Railway might have been greatly improved 
in ap ce by facing all the embankments with 
polished marble, but a,ton more of goods could not be con- 
veyed on it as a consequence. Kngineers in times past have 
not faced embankmeuts with polished marble, but they 
have committed extravagances very similar in their nature, 
ihey have built huge bridges where small culverts 
would have done as well, ‘hey have purchased lana at 
ruinous rates rather than diverge a mile from the route 
which they regarded as the best, They have erected 
termini which. are and road-side stations which 
are noble mansions, ‘These are things of beauty to the 
engineer, but they are woes for ever to the shareholder. 
Enormous roofs have been constructed for no better reasgn 
thay that a big reof is a fine thing, whereas half the cost 
of crossing a great spon magne be saved i pw 
row of columns, in no person’s way, and utterly unob, 
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a great bridgejor a stupendous terminus. He-will find 
that reputation for being able to carry out his opera- 
tions with such a strict to economy that his lines pay 


any great deed he can accomplish. 
pe difficult every day for the engineer to build up a 
temple of fame to himself of stone or iron, and the diffi- 
culty cannot —_ be overcome without a lavish 
expenditure. Great deeds, in other words, are msive 
luxuries in which the profession must not indulge, for the 
present at least. 

Future improvements in railway engineering must con- 
sist mainly in the adoption of systems of construction and 
working which will a first cost and working expenses 
ini ve said, 
that the first cost of a line does not absolutely determine 
its working capacity, it is not difficult to see that a great 
field is open to the engineer in a direction which enterprise 
has not yet taken. Let us have cheap railways traversing 
the country like a network, and supplying the wants of the 
more strictly rural districts. Such railways might probably 
with little difficulty be laid at the side of existing highways, 
and in not a few instances on the highways themselves. 
The gauge should be narrower than that of existing lines, 
and no attempt should be made to connect such rural rail- 
ways with those now inexistence. The traffic would be 
best worked, not by trains, but by long cars carried by 
double bogies on the American system, and propelled by 
engines operating without noise or smoke. No trouble is 
experienced in working the Mont Cenis line from the 
mules and horses toiling up the road beside the railway 
track; and horses would quickly become accustomed 
to such pense | cars” as we speak of. That such 
lines will one day be called into being we have no 
doubt, and it will then be found that many of the objec- 
tions which may be raised against them will melt into thin 
air before the test of practice. As regards the working of 
mountain lines there is little new to be said. Mr. Fell 
gets on but slowly, in all probability because the three 
engines built by M. Gouin have, one after the other, 
broken their main rocking shafts, as a result of defective 
workmanship and material. It is questionable after all 
whether the complication of the Fell system is really 
needed. It may be proved by calculation, and no doubt 
by experiment, that by using the weight of passengers and 
luggage for adhesion, what we may term self-contained 
steam carriages may be made which will ascend inclines 
of 1 m 12 on ordinary lines with great ease; and such a 
system may be after all much better than the mid-rail 
arrangement. Messrs. Fowler have patented a combina- 
tion of the use of a rope and their well known clip drum, 
first suggested, we believe, in the es of this journal; 
and M. Agudio has produced a “Funicular locomotive,” 
which does not promise much. The pneumatic system 
appears to be well adapted for mountain traction, but its 
adoption is no doubt a by the great expense 
which must be incurred -in laying a tube large enough to 
contain the entire train. It may yet be found that in a 





modification of the old Clegg and Samuda system will be 
found one of the simplest and safest methods of over- 
coming short and steep inclines. The great objection to | 
the system lay in valve leakage, but this leakage was a! 
constant, being the same for a tube 3ft. in diameter as for 


for some improvement in pit-head frames, 
&c., which will hod pple 
There is still ing to be done, too, in the construc- 


As civil engineering works in the metropolis 
there is little to be ad pop: Bs we said twelve months 
since. The Thames Embankment is not completed— 
part of the contract having yet to be let—nor is 
there a fair prospect of its speedy completion. We need 
hardly tell our readers that it will be traversed by the 
Metropolitan Extension Railway, but the company seem 
to be unable to obtain the n funds. They can do 
nothing, and the Board of Works can do nothing because 
their hands are tied by Act of Parliament, and so things 
have been brought to a wretched dead lock. Onthe south 
side of the river things look better. We have so recently 
described and illustrated the Southern Thames Embank- 
ment and recorded its pro that we need say little 
about it here. The — of St. manag > 
a very magnificent building, are progressing fairly. e 
Sewneuaielinns of this splendid structurein hand which will 
give an infinitely better idea of its character than whole 
pages of letter-press. Blackfriars Bridge gets on apace; 
most of the difficulties have been overcome, and Messrs, 
Thorne, the contractors, are — on the undertaking 
with praiseworthy energy. The girders for one arch have 
been in situ for some time, and those for a second and 


wider span are being rapidly got into place. The staging, 
from the designs of Mr. Bryant, is very interesting, and 
the works just now present much to repay the engineer for 
a visit. Another tunnel down stream is talked of. The 
East London Railway has not yet been carried through 
the Thames Tunnel, and there is a hitch about the works 
of this line generally, probably due to the state of the 
money market. Mr. Rammell’s line under the river, too, 
remains as it was before, nothing having been done to- 
wards its completion for some mouths. Boos such line is 
much wanted in Liverpool to establish intercommunication 
between the opposite sides of the Mersey, as may be gathered 
from the fact that in the year 1864 not less than sixteen 
millions of passengers crossed the various ferries, and the 
necessity for greater facilities of intercommunication be- 
tween Liverpool and Birkenhead is daily increasing. A 
scheme for a pneumatic tunnel was proposed long since by 
Mr. Sonal and Sir Charles Fox, but nothing has been 
done in the matter as yet, which is remarkable enough, as 
the cost would not probably be greater than £300,000. 

In sanitary engineering the great hope of the profession 
lies for the moment. To this attention has been mainly 
directed during the past year, and much useful information 
has thus been Jed gg The system of surface irrigation as 
carried out at Croydon and Edinburgh is being adopted in 
other districts, notably at Bromley, where Mr. Jacob is 
following in the steps taken by Mr. Latham at Croydon 
under somewhat similar conditions. The great difficulty 
with which local boards have to contend lies in the high 
price demanded for land on which toturnthesewage. Owners 
know that land must be had at any cost for the purpose, and 
they charge in consequence far more than the true market- 
able value. At Bromley, for example, as much as £200 per 
acre has been asked for land at a considerable distance from 


one of less than a foot, and the best plan of constructing | the town. A little mild legislation on the matter might 


the valve was not known. 
is necessary to accomplish, save under very excep- 
tional circumstances, can we believe be effected by 
double bogie locomotives with four cylinders, carrying 
their ngers on their own frames; and this will in due 
time be discovered after plenty of money has been wasted 
on other schemes. 

In no department of civil engineering is improvement 
more imperatively called for than in the ventilation and 
working of mines. That existing arrangements are bad is 
forced ~— us by the voices of widows and little children 
crying for bread; by the shades of the thousand toilers 
who are killed each year in British mines; by the cavernous 
thunder of explosion after explosion, each marked by a 
holocaust of victims. This loss of life is a disgrace to the 
age, a double disgrace to the profession. Time was when 
the Davy lamp was deemed the most valuable gift that 
science had bestowed on the collier; we now regard it, 
and others begin to regard it, as a curse rather than a 
blessing. The safety lamp is a snare and a delusion. No 
mine in its absence could be worked unless it was so well 
ventilated that naked lights might be used; with it, pits 
are worked so fiery that a moment’s carelessness, the least 
shortcoming in the lamp, means simply that those toiling 
in the bowels of the earth will never more see n fields 
or sunny skies. It is vain to object that such complete 
ventilation cannot be effected. hile the old furnace is 
used this may hold good, but the furnace should be aban- 
doned ; as it is, it is doomed, we believe; and the sooner it 
gives way to systems of ventilation more consonant with the 
science of the day the better, We cannot do better, 
while on this subject, than direct the attention of our 
readers to the report of the last méeting of the Institu- 
tion of South Wales Engineers, the first portion of 
which — in another page. They will there 
learn much of what Guibal’s fan, is capable. It 
is worth consideration, we may remark, whether it 
would not be better to force air into mines than 
to exhaust it from them. A plus instead of a 
minus pressure would at least tend to prevent the 
escape of aed obvious and well-understood reasons. 
A proposal has recently been made for firing the gas in 
mines at stated small intervals by electricity. The plan 
deserves the consideration of mining engineers, as much 





may be advanced in its favour. Turning to minor 
matters, we may call attention to the necessity which 


Everything, however, which it | prove of considerable service. As regards the great question 


of water supply, especially to the metropolis, it would be im- 

ible to do anything like justice to the subject within the 
imits now at our disposal. As regards London several 
schemes have been brought forward during the year, 
but nothing has been done. A great field lies before 
engineers, pot only in this direction, but in the 
completion of the purification of the Thames. As 
regards this latter point, until the works at Abbey 
Mills—already fully illustrated and described in our 
pages — are completed the sewage scheme so ably 
carried out by Mr. Bazalgette, cannot be considered as 
fairly worked out to the end; but Messrs. Rothwell’s fine 
engines will soon be ‘in motion, so that in the course of a 
few months London will deserve to rank as the best drained 
city in the world. It is worth notice, as an example of the 
difficulties encountered in dealing with sewage, that innu- 
merable complaints are now being made of the silting up 
of the river near Crossness and Woolwich. It is asserted 
that at the latter place but 9ft. of water can be had where 
there have been 16ft. heretofore. If this statement be 
correct it is not easy to assign a cause for the fact, as the 
deposit of mud can scarcel due, we think, to the reduc- 
tion in current caused by the withdrawal of the metropolitan 
sewage from the Thames. In the drainage and water 
supply of towns, and in the utilisation of sewage, a vast 
deal Se yet to be accomplished, and not a little to be 
learned ; and to this subject we earnestly direct the atten- 
rion of our readers, as the movement in which of all 
others employment is most likely to be found by members 
of the seahalie. There is ample scope, too, for the deve- 
lopment of harbour works,’ and the reclamation of large 
tracts of valuable land round our coasts from the sea. 
Works of the latter class especially, if judiciously carried 
out, cannot fail to pay an enormous profit, and they present 
no difficulty of execution which cannot easily be overcome 
by talent and perseverance. 

None but those members of the profession who are 
practically engaged in gas engineering hee a proper idea 
of the importance of the subject. The manufacture and 
distribution of gas constitute almost a distinct business— 
essentially chemical in some respects, but in others requir- 
ing no small mechanical skill on the part of the gas engi- 
neer. The really complex machinery—we use the word in 
its broad sense—employed in the lighting of cities and 
towns has not yet received from ei civil or the 





rama ge i the attention which fe a 
probable some years to come in esigning an 
construction of gas were ven ee machinery of 
retorts, purifiers, &c., rising members of the ession Wi 
find remunerative labour; and therefore we dwell on the 
latter subject at some little length. In order to supply an 
Seequete idea of the magnitude of the operations conducted 
4 e gas engineer we cannot do better than state that 
@ capital expended on the gasworks of the United 
Kingdom is not far short of thirty millions sterling, and 
the sum paid for gas by consumers is not much below 
ten millions of pounds per annum. From four to five 
millions of tons of coal are carbonised to produce this 
revenue. Gas-lighting has made rapid strides within the 
last few y despite the large supplies of petroleum and 
oils; but it is difficult to assign the limit to which 
it would have attained had it not been for the natural and 
artificial productions of these hydrocarbons. In car- 
bonising coal the usual practice is to charge the retorts 
with scoops by hand, but recently a plan has been devised 
by Messrs. Best and Holden, of the Chartered Gasworks, 
of charging and discharging them by mechanical means, 
which, if it be found to answer after a sufficient trial, will 
effect a considerable saving, and thus render gas companies 
less liable to strikes than they have been, and will constitute 
a means by which we may expect to obtain a reduction in 
the price of This is one of the points in gas manufac- 
ture in which improvements may be effected—the applica- 
tion of mechanism to the charging and discharging of 
retorts. It is, too, a subject for experiment and practical 
trial whether or not a web retort, somewhat on the prin- 
ciple tried by Clegg thirty years ago, in conjunction 
with a Siemens regenerative furnace may not eventually 
alter the whole mode of distilling coal, by causing the coal 
to be fed into the retorts by machinery at any given rate, 
while a small furnace heats any number of retorts. In the 
purification of gas the sale of the products obtainable from 
what used to be considered refuse, almost leaves a margin 
of profit. This must be regarded as satisfactory progress 
when we reflect that about a penny per 1000 cubic feet 
was not long since spent on purification. Sulphur alone 
seems to be the product, in one combination or another, 
the complete removal of which from gas appears to baffle 
the most expert chemists. Any improvement which will 
make it commercially practicable to remove these sulphur 
compounds at a moderate expenditure will amply repay 
the discoverer. The leakage of gasholder tanks is often 
a source of nuisance and litigation ; it is a suggestion 
worth noting whether or not tanks could be made 
entirely of cement concrete, formed, say, of Portland 
cement and burnt clay, or ordinary fine gravel, in the pro- 
portions of one to five. The whole would form one mass, 
and render the tank independent of bricks, either coated 
with cement inside or puddled outside, neither of which 
systems are by any means always certain of making a 
tank sound. Here is another subject for study and trial. 
In the distribution of gas two methods are employed in 
making the joints of the pipes. In one the pipes are bored 
and turned, in the other the joints are made tight by lead 
and the set hammer. Each system has its advocates, but 
can no improvement be made on these plans? Clip joints 
have been tried and found wanting. Nearly all the plans 
tested are supposed to possess the advantage of enabling 
a pipe to be removed when required by merely unscrew- 
ing the bolts which hold the clips together, or displacing a 
wedge. But, unfortunately for such assumptions, after 
these joints have been in the ground a year or two, it is 
impossible to disconnect them without breaking the joint 
proper. Bored and turned pipes have been used almost 
exclusively in Liverpool during the lifetime of one of the 
most celebrated gas engineers in England; and the system 
having been carefully carried out, the result has been 
very satisfactory; but where unusual care has not been 
taken in setting such joints there has been great leakage. 
Can no plan devised of making a joint less rigid 
and with greater certainty of being tight than those 
which are bored and turned or the ordinary lead joint ? 
We think such an improvement is possible, and there is 
ample scope for the exercise of ingenuity in this direction. 
Leakage is always felt to constitute a very serious 
item in the distribution of gas, varying, as it does, 
between 10 and 30 per cent. of the production. It is 
ludicrous, however, to notice at times directors and share- 
holders congratulating themselves on the reduction of the 
leakage from, say, 20 down to 10 per cent.; whereas really 
the leakage may have remained constant, while the appa- 
rent reduction in the percentage of loss is only due to 
the fact that consumption may have doubled. On the 
other hand—especially in the case of very small com- 
panies—needless alarm is caused by the large percentage 
of loss, when in reality its apparent magnitude can usually 
be found to lie in the fact that the consumption is not one 
quarter developed, or -~ up to what the mains are 
capable of delivering. hen a system of mains is 
delivering all the that it is capable of deliver- 
ing, then, and only then, is it correct to estimate 
] e in terms of percentage; but when such is 
not the case, the mains may be equally sound with an 
apparent leakage of 10, 20, 30, or 40 per cent., depending 
entirely upon the ratio of consumption to the constant loss 
by inevitable leakage. The system of inserting service 
_ in mains is not exactly et it should be, and much 
eakage is probably caused by these pipes being loosened 
in the mains by the vibration due to street traffic. An 
improvement will be made in this matter when services 
can be readily connected without inserting the end of a 
wrought pipe so as to project into the interior of the main, 
which of course reduces its capacity of delivery very 
materially. The public lighting of the streets of this 
country—not from the defects in the gas, but in the appa- 
ratus—is behind that of any other in Europe. We have, 
however, lately seen a form of street lamp which promises 
an improvement in this respect. The lantern is hexa- 
gonal, and consists of a top and bottom frame of cast iron, 
connected together by a couple of round rods; the top 
cover is cast in one piece, and is made removable from the 
top frame for the purpose of cleaning; it may either be 
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filled in wih sista gems, o comet to deflect the 
light. The sides are formed entirel lass which fits in 
top and bottom grooves, and the only o ctions to the 


emission of light are the two rods connecting the top and 
bottom frames, To the bottom frame a swing door is 
fitted covered with ss, The cock has — to 
ity 0 a8 to admit of fight and extinguishing by means 
of a rod and torch. @ chet te tern are 
that every portion is on the interchangeable principle, and 
any cnt acien, whether of iron or glass, may be instantly 
replaced without removing the lamp from the bracket or 

illar; and, there being no framework at the sides, there 
is a considerable increase of light. This isa step in the 
right direction, and if such lanterns were ion in the 


metropolis we should hear less of the streets being in- | ingredi 


sufficiently illuminated than we do at present, with the 
same consumption of gas. The test problems to solve 
connected with gas lighting is how best to increase the 
illuminating power up to the parliamentary standard, 
which is always increasing, and which is nearly always 
fixed beyond what it is possible to obtain from ordinary 
coking coal alone. The cannel coal-fields are limited, and the 
price is, on the whole, rising every year; so that what with 
the clamour for cheap gas on the one hand, and for gas of a 
higher illuminating power on the other, it becomes of 
paramount importance to determine how best tosatisfy these 
antagonistic conditions. As we have, however, extended 
our remarks on this interesting subject of engineering 
to a great my oe we must reserve the consideration of this 
subject. We hope in the course of a few weeks to place 
before our readers the result of extended practical experi- 
ments, which are being conducted with petroleum and 
other oils for enriching gas made from ordinary coal. 

The manufacture of patent fuel from small coal has 
received considerable impetus during the past year, atten- 
tion having been more seriously directed to the subject by 
the numerous discussions on the probable duration of our 
coal-fields which took place in 1866 and the previous year. 
Although the actual incentive to adopt measures for 
manufacturing practically useful fuel from coal waste is 
undoubtedly, in each individual instance, the present reali- 
sation of profit from such sources, and not any ultra- 
national or philanthropic purpcse of extending the 
duration of the great source of our prosperity, yet there 
can be no doubt that the discussion of this subject in the 
abstract as a question affecting posterity has been the 
means of rendering clear to many the heavy annual loss they 
are suffering by the waste of material that can so easily 
be made available. Like many other inventions aud 
applications, it is difficult to fix either the period or the 
p of the first practical po po of a moulding 
process for the manufacture of s coal into bricks with 
the admixture of coal tar or bituminous matter. The first 
name extensively connected with the subject was that of 
Mr. Warlick, who applied the process in South Wales 
with considerable success, and obtained good results both 
for economy and convenience in stowage in trials made by 
order of the Admiralty upwards of twenty years ago. 
About 1853 Messrs. E. oh. Johnston, of Chester, were 
the makers of some sets of mixing and moulding ma- 
chinery employed in the North Wales coal-fields, but 
except in the principality but very small use has been 
made of the system, which is, we think, almost unknown 
in Lancashire and Staffordshire. 

On the Continent far greater use has been made of 
methods for the consolidation of coal slack, and we are 
inclined to believe that the manufacture of artificial fuel 
blocks was carried on in France and Belgium before the 
institution of a single establishment for that purpose in 
Great Britain. Extensive use was made of it as a loco- 
motive fuel within a few years after the first lines were 
opened, and its employment may be said to have been 
general before 1850. The machinery for mixing and 
moulding now most generally employed in France and 
Belgium is that designed and perfected by M. Evrard, and 
very extensively used in the St. Etienne coal district, 
models of which were shown at the Paris Exhibition. This 
system embodies a principle borrowed from an English 
patent of anterior date, for the consolidation of peat or 
coal by pressing it through a cylindrical untapered tube, 
relying on the friction of the mass in passing through for 
the resistance necessary to give the required compression to 
the fuel. M. Evrard uses a vertical shaft with a single 
eccentric or cam acting in succession on a number of hori- 
zontal rams ranged radially round it. As these rams reci- 
procate they allow portions of the mixture of coal dust and 
tar (a mixture effected at a temperature of about 300 deg.) 
to fall before them, which, on the forward stroke they 
press through the tubes into which they work, and form the 
well-known basaltic-looking blocks to be seen on many 
continental lines. Modifications of ordinary brick ma- 
chinery having more or less power of giving compression 
are also extensively used, though in simplicity of action 
and parts they are inferior to the tube pressing system. A 
somewhat new use has recently been made of these blocks 
formed of poor Belgian coal, the cementing substance being 
the pitch resulting from the distillation of coal tar. The 
materials having been ground very fine, and especially well 
mixed and compressed, the blocks are coked in a muffle 
furnace for subsequent employment in metallurgical pro- 
cesses. The plan is the same as that employed extensively 
in Paris for the manufacture of the artifical charcoal called 
Charbon de Paris—a capital substitute for wood charcoal 
made from charcoal dust of peat and wood in about equal 

associated with from 5 to 8 per cent. of pitch, which 
1s, however, volatilised in coking, and a hard dry charcoal 
block remains, 

The formation of fuel blocks by the admixture of tar 
with small coal has the drawback of increasing the amount 
of smoke developed, as well as the disadvan of a certain 
amount of disintegration which takes place in the furnace 
as the binding substance melts. It has, therefore, been 
from time to time proposed to substitute for bituminous 
matter, glutinous, farinaceous, or starchy materials, and 
several patents have been taken out with this view. We 
believe that the first practical application of the plan has 
been made under Barker’s patent by the London Patent 





Coal Company, at Ni and the system pursued has 
recentl; on described by Mr. Bassett, C.E., before the 
South Wales Institute of Engineers. The small coal is 
= from the into a chamber, the bottom of 
which falls towards the centre, from whence it passes into 
a disintegrator, and is reduced to one uniform size, It 
then enters a Pug mill, into which is fed a continuous and 
regular cuppy of mucilage to be thoroughly mixed with 
the coal. is mucilage is composed of about eight pounds 
of farina (potato and one ounce of carbolic acid ; 
the whole is mixed in about twenty-five gallons of boiling 
water, and resulting in a or liquid glue. The above 
quantities givesufficient adhesivecompound fortheformation 
of a ton of artificial fuel, at a cost of about 1s. 2d. for the 
i ient. After thorough mixing the blocks are formed 
in a brick or other moul ine, and require from 
nine to twelve hours to dry in a chamber heated uniformly 
to 300 deg. The advantages claimed for this fuel over the 
ordinary article manufactured with pitch are, that it gives 
considerably less smoke, and that there is no loss of effici- 
ency in the furnace due to disintegration, as the action of 
heat tends to harden instead of to soften the farinaceous 
cement. On the other hand, it will easily be seen that the 
process must of necessity be more costly than the ordinary 
one, both in consequence of the cost of the mucilage and 
the drying operation. When it becomes n to 

with more or less care, and to pile in some order so low- 
priced an article as common fuel, the expense of such opera- 
tions tells heavily upon profits, and the construction of 
chambers large enough to hold fifty or sixty tons of fuel 
spread out for drying is no inconsiderable item, to say 
nothing of the cost of maintaining them continually ata 
temperature of 300 deg. Results ie equal to that of the 
round coal from the slack, of which this fuel is made, were 
obtained in locomotive trials, but it would — to be 
absolutely necessary to waterproof the article by i 
the blocks or otherwise, when they are intended to be 

in the open air. 

The question of the utilisation of coal waste or of any 
other fuel, more or less difficult to bring into practical use, 
is of daily increasing importance. It is astonishing with 
what apathy we have ed the destruction of vast 
stores of slack, and the continual waste in that respect 
that has gone on for centuries. It is considered almost cri- 
minal to destroy any substance that can be used for food, 
whilst fuel, equally essential to humanity, is daily destroyed 
with the wantonness induced by a present abundance. Let us 
hope that still more energy Vill be devoted in the comin 
year to the increase of means for rendering portable an 
usable both small coal and peat; every ton that can be 
profitably brought into the market of either of these fuels 
is a positive gain to the nation of its entire market value, 
having on our total wealth exactly the same effect as if so 
many more tons of coal had been discovered. 

In mechanical engineering nothi twas accomplished 
in 1867. Even the Sntesniional I ibition failed to call 
forth anything peculiarly novel in this branch of practical 
science, if we except that beautiful conception of true 
mechanical genius the dovetailing machine. As regards 
the steam engine, the consumption of fuel remains as it 
has been for years; and the machine still holds its position 
as the most wasteful arrangement for obtaining power in 
existence. Water-wheels, utilising but 10 per cent. of the 
potential energy stored in the fluid passing through them, 
would be rejected without hesitation by every employer of 
power ; but the very best steam-engines do not realise 
even 10 per cent. of the calorific value of coal regarded as 
a power-producing agent. To say why this is so would be 
to repeat an oft-told tale; it is easier to recognise the exis- 
tence of the defect than to remove it. We fear that it is 
not in chemistry to find a substitute for steam; and even 
were nothing to be done in the year on which we have 
entered which has not been done before in limine, there is 

lenty to occupy the engineer in rendering economical per- 
ormances general which are now exceptional. A horse- 
power has been had before now for 14 1b. of coals burned 
per hour. If this is ible in one case it should be pos- 
sible within certain limits for all cases. In marine engi- 
neering especially, t economy is desirable; and it is 
beginning to be understood that good or bad engines mean 
the payment of dividends to great steamship companies or 
heavy losses. From high pressures and quick speeds of 
piston something may be gained, but the former meanssurface 
condensation, or the adoption of some system'by which the 
sulphates and carbonates of lime as well as salts may be 
removed from sea water, and the objections to surface con- 
densation still remain in great measure to be overcome. 
Steam boilers are by no means what they ought to be; nor 
is any t improvement to be expected until we have 
learned how to extract a larger proportion of heat from 
the escaping products of combustion than can now be 
done, and this without increasing the dimensions of 
boilers of a given power beyond those, equally powerful, 
of the ordinary type. This has to some extent been done 
by the use of “ Field-tubes,” and in a somewhat different way 
by Galloway. Howard seems to have succeeded pretty 
fairly in establishing a new type of boiler ing many 
considered that 


advantages, among us, so that it cannot be 
boiler engineering has slept ; but much, very much, still 
remains to be done. As regards high- engines no 


pro has been made. Except on a very small scale, 
rapidly reciprocating engines cannot be maintained in 
working order without great trouble. What is required is 
an engine in which the piston shall always move in one 
direction, and in which there shall be no reciprocating 

in other words, a rotary engine. All the rotary 
engines hitherto constructed have failed in a mechanical 
sense ; and even had this not been the case they must have 
failed equally to effect any economy, as their piston speed 
seldom, if ever, exceeded that which can easily be obtained 
with the ordinary reciprocating engine. What is needed is 
an engine whose piston will run off something more like 
3000ft. per minute than 300ft. Such an engine we shall have 
yet, and then we shall be surprised that the thing was not 
done before. The Corliss engine is the only ement 
which can rank even as an approach toa novelty which has 
recently been brought out in England. As to its merits 





opinion is divided. For ourselves, we hold that as good 
results may be secured with much less complication. 

In locomotive ineering attention, is chiefly directed 
to the construction of engines for ing heavy gradients 
and sharp curves, and it begins to be that for 
such lines the old system of inflexible wheel base, few 
driving and man ing wheels, will not answer. 


Captain Tyler, in his report on the Grand ‘Trunk of Canada. 


Railway, already alluded to in our pages, points out so 
clearly the direction which locomotive improvement in this 
respect should take that we cannot do than quote 


his words. After describing the four coupled engines in 
use on the Grand Trunk line at present, he says :—“ The 
disadvantage of the existing pattern of engine is that 
neither the four wheels of the bogie trucks nor the eight 
wheels of the tender are available for adhesion ; and that, 
in order to obtain sufficient adhesion for heavy loads in 
slippery weather, a considerable weight is required upon 
the four driving wheels. It is a very Se object 
with reference to the durability of the rails—to which I 
shall hereafter refer—and especially on a road-bed which is 
rigidly frozen for five months in the — to keep the 
weights on the wheels as light as ible. The class of 
engine best suited to the climate, and for the various 
circumstances of the case, would, I have no doubt, be an 
engine ing on two bogie trucks, each provided with a 
pair of cylinders, and four-wheeled or six-wheeled i 
to the work required, and without a tender. Such an 
engine would be iarly safe to travel over a winter 
road, would combine a minimum wear and tear to 
itself and the rails, with a maximum of adhesion, and 
would be the most effective and most economical that 
the company could employ. I had the opportunity 
some time ago of testing engines of this description on 
the Neath and Brecon thew, designed by Mr. Fairlie, 
and have found the principle to be good, though certain 
points of detail required improvement.” What holds 
true of Canada holds true of most other countries. The 
heavy multi-wheeled four-cylindered coupled engines 
in use on the Northern of France Railway give fair results 
under very difficult circumstances of working, although 
they are not in design quite what they ought to be. 
minor matters we may call attention to the improvements 
in the injector which have been effected by Mr. Sellers and 
Mr. Gresham. It is not improbable that as the laws 
ting the action of the apparatus come to be better 
understood further steps will be taken with success to re- 
move some of the objections under which the apparatus 
now labours. Cast iron chilled car wheels have been 
introduced into this country on trial from America; but 
locomotive superintendents do not appear to be favourably 
impressed with them. It is not easy to get them so exactly 
of the same dimensions, so accurately cylindrical, or so trul 
balanced as to comply with English ideas of what a rail. 
way wheel ought to be. . 
onsiderable attention has recently been devoted to the 
construction of steam cranes. The test novelty in 


this de ent of mechanical engineering produced 
during the year is the hydraulic steam crane of Messrs. 
Brown and Wilson, of London, which we shall probably 


describe and illustrate at another time. 

In the construction of ships of war modifications and 
changes are being effected every day, whether for the better 
or the worse it is not easy to say; let us hope for the 
better. The subject is so fully handled from week to week 
in our pages that it requires no particular comment from 
us here. The turret system cannot be said to grow in 
favour, although its value for certain purposes is fully re- 
cognised. As to sea-going monitors, it is certain that we 
are to have none of them. They are totally unsuitable to 
our wants as a naval power. It is much to be regretted, 
however, that no monitors are to be constructed for coast 
defence. We have dozens of ports on which an enemy 
could make a descent, certain of meeting with no'resistance 
worth the name; and all the while scores of wooden men-of- 
war lie rotting in the Thames or the Medway. These ships 
cut down, clothed with armour, and fitted with turrets on 
the system of conversion proposed by Mr. Henwood, would 
at once supply us with admirablemeans of defence foralmost 
rae exposed port on our coasts. It would be unnecessary 
fortheircrewstolive on boardthem. Thelargernumber of the 
men could reside on shore, and be taken on board as 
occasion required. As little accommodation in the way of 
berthing, stores, provisions, &c., would beneeded, and as some 
twenty hours of coal would suffice for every purpose, a large 
margin of weight would be available for guns and armour; 
and so from our old ships might be built up in a few 
months, and at the cost of a few hundred thousand pounds 
only, defences at least as useful as some of the granite forts 
on which we are expending millions. We trust that early 
in the approaching session this subject may be again 


brought before Parliament. o-~_ 
As ordnance it is unnecessary to speak. 
subject is being more fully and carefully dealt with in our 


es than it ever been dealt with in any journal 
ore. It will suffice to say that Captain Scott’s gun-car- 
riage has beaten all its competitors during the second 
series of trials on board the Channel fleet just concluded. 
His original carriage has now carried the 12-ton gun in all 
weathers for many months, and the gun has been fired 
some 600 rounds, so that the test has been tho 
practical. We hope to be able in an early impression to 
supply further particulars respecting the last cruise of the 
ONWe dnd it ble within the li disposal 
e it impossible within the limits at our di 
to treat so important a subject as the iron manufacture of 
Great Britain as it ought to be treated. In our next 
impression we shall consider the various points of interest 
“7a wn which ha tered will probably 
year upon which we have just en ill pro 
seu on ereied one in the history of breech-loadi 
applied po me ony | oe the chief E -—y 
powers are busily engaged in ing experiments 
the view of yeainn the principle that ields the most 


of 
bodies of comparatively unskilled men. eneiaane 
remind our readers that England is not behindhand in her 
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‘eparations for armitig hét troo Ny ote heey oa 
and we do not dowbt that the Selec who have 
been entrusted by the Government with the examination 
of thé various existing systeri’ and the conduct of the 
nécessiry experiments, will ultimately place the authorities 
at the War-office in a position to issue breech-loaders to 


.the troops in place of the present converted Enfield. It 


will doubtless be a considerable timé before we shall be 
able to report that any permanent decision of this weighty 
qtiestion has been artived at. The number of systems 
which have to be examitied and reported upon is really 
immiénse, and the various requirements ahd qualifications 
which it is essential a soldier’s rifle should necessi- 
tate many long atid tedious experiments, all of which re- 
quire much time and patience—without which the results 
are worse than useless—so that we must not complain at 
the long interval which must elapse. 

There ate many opinions entertained respecting the 
qualifications and requirements of a military breech-loader, 
and some of them are rather conflicting. The length of range 
up to which a soldier of average ability may be able to use 
his weapon with fair result has given rise to no little dis- 
cussion. The opinion expressed on this point by Genetal 
Hay, in the recently-published Report of the Schools of 
Musketry, tends to show that a long range rifle would 
prove really an acquisition. He states that the improve- 
merit in the rifles and ammunition since he entered upon 
his duties at Hythe has nearly kept pace with the trainin 
of the men, whose performances, he considers, are as g 
as can be produced with a rifle of the calibre of the Enfield. 
He is satisfied, he says, “that many soldiers are better 
than their arms;” that is to say, they could fire equally 
well at much longer ranges, say 1000 or 1200 yards, pro- 
videil they had a rifle which could command accurate 
shooting at such distances, and moreover that marksmen 
armed with such yifles, having a much lower trajectory 
than the present one, would be of incalculable advantage 
against field artillery, and would be vastly superior at 
shorter ranges of 500 or 600 yards. Now the Enfield, 
rifle | with its present twist, fails in precision at distances 
exceeding 600 yards, although the shooting of the Snider- 
Enfield is reported by General Hay to be superior to the 
muzzle-loader ; the difference however is so small as to 
render it unnecessary to take it into consideration, 
and any attempt at improvement by increasing the spiral, 
entails, as has been shown in the Enfield grooved 
system, a tendency to foul the rifle and thus mar its 
efficacy. This fact was brought prominently before the 
notice of the Select Committee who experimented on the 
small hore system in 1862; and as breech-loaders foul much 
less than muzzle-loaders—which may be attributed to the 
fact that in breech-loaders the fouling left in the barrel 
after each round is ejected by the succeeding one, whereas 
in the muzzle-loaders, there is a tendency to accumulate the 
deposit—this objection to increase of twist is not so strong 
now as it was then. 

Of course a long-range rifle would only be required on 
certain occasions, such as when attacking field artil- 


lery, and under those circumstances it might be so 
arranged that picked regiments should be furnished with 
special rifles for such contingencies. This would be a 
better plan than that svhich has been suggested of arming 
certain men in each battalion; for, although the adoption 


of two patterns of rifles would entail the use of two kinds 
of ammunition, yet in the former case, each regiment would 
have to use only one kind of ammunition, and would not 
be embarrassed with supplies of both patterns as in the 
latter case. 

It seems to be generally admitted that a diminution 
in the size of the bore will be adopted, and probably a 
gauge of ‘din. will be found to fulfil most requirements. 
Excellent results are obtained by the use of a light bullet 
and a large charge of powder through the great increase 
in the initial velocity communicated to the projectile ; but 
of course a bullet from such a rifle would not attain to a 
considerable range with any degree of accuracy owing to 
the lightness and consequent want of momentum of the 
projectile. And so we come back to the old question—long 
or short range ? 

If we cannot congratulate ourselves upon the posses- 
sion of an excellent rifle we may certainly on the 
acquisition of a good cartridge. The present service 
ammunition has passed through no less than five impor- 
tant phases, each one being an improvement upon its pre- 
decessor, until it has attained a pitch of excellence which 
that of other nationalities has not yet reached. The 
Americans have long adhered to the opinion that their 
copper rim-fire cartridges fulfilled every requirement, and 
although their opinions on this subject have reached 
at one time or other nearly every power, they have 
not been maintained for any length of time else- 
where than in the United States. In the first place 
they are more costly to manufacture, not on account 
of the greater number of operations required in 
the construction of each cartridge—for they are not 
so numerous as those necessitated in that of the coiled 
cartridge—but because in the first place the metal must 
be of the very best quality, otherwise it cannot be worked, 
or will burst at the rim; secondly, that more metal, weizht 
for weight, must be used for each rim-fire case as compared 
with the coiled case; and, thirdly, there isa greater pro- 
portion of “wasters” in their manufacture than in that of 
any other cartridge extant. They are, moreover, unsuit- 
able for a large charge of powder. Most of those made in 
America, which are by far the best, are loaded with about 
fifty grains, and would probably burst if more were 
used. And, again, there is another weighty objec- 
tion to their use, that they do not always fit the chamber 
at the time of explosion, and thereby they allow escape 
at the breech; if they do fit well the chances are they will 
5 if the rifle be at all foul. We are glad to find that the 
wreech-loading system as applied to revolvers has been 
adopted by the Admiralty, ‘This is certainly a good move. 
The advantages of a breech-loading pistol over the old 
muzzle-loaders are so apparent that it would be mere 
waste of space to point them out. We look for good 





results from Mr. Adams’ pistol and the neat little eartridge 
which Colonel Boxer has designed for its use: 

In the department of electro-telegraphy wé may perhaps 
look forward in the ners de to @ gredter degree of 
activity and enterprise than has characterised the past one. 
At the period when the two Atlantic cables were laid it 
was anticipated, by many of those best qualified to judge 
in matters of finance, that, notwithstaiiding the crisis 
which brought depression, if not ion, into so many 
fields of exertion, undertakings in submarine telegraphy 
would thenceforth afford a favourite and remunerative 
means of investment. Hitherto the anticipation can in 
no wise be said to have beet ised — submarine 
telegrapby has not, during the past year, shown 
any marked contrast to the depression in other 
branches of a The comparative inactivity 
which has prevailed in this direction is somewhat surprising 
for if the Atlantic Telegraph Company, after the expe- 
rience so dearly bought by repeated failure, can yet be 
regarded in the light of an ai commercial success, 
there must clearly be advantageous openings for companies 
who might profit by their experience without defraying its 
cost. Plutus, ordinarily so quick in seizing an advantage, 
has hitherto neglected these opportunities, or, at the least, 
has procrastinated in turning them to account; we may 
presume, however, that his faculties have been but tempo- 
rarily impaired by recent tribulations. The important 
lesson which has*been taught in the art of deep-sea 
telegraphy will assuredly not be lost sight of, but 
will be improved upon. In the infancy of nautical science 
the deep seas were considered as barriers between man 
and man, till, as its strength grew, it found that they were 
adapted rather to facilitate intercourse. And, in the pre- 
sent infancy of ocean telegraphy, the same tendency has 
been manifested, as in the trading craft of old, to “hug 
the shore.” We have scarcely yet found out that, when 
once laid, a submarine cable is incomparably safer in deep 
than in shallow water, and we have yet to find out that, 
when the necessary conditions are faitly understood and 
systematised, it may be as easy to lay a light cable in 
2000 fathoms as one heavily armoured in twenty fathoms. 
Prior to the laying of the Atlantic wires the then-acquired 
experience pointed in a contrary direction, but we may 
now, in summing up all the data which have been obtained, 
anticipate with certainty a progress analogous to that 
which long ago took place in navigation. Moreover, the 
realisation of a progress which has once been practically 
illustrated by a success under difficulties is commonly not 
long deferred. 

It is perhaps not too much to expect at no very distant 
date a still further reduction in the tariff of the Atlantic 
Telegraph Company. As many of our readers are aware, 
the charge for a message was recently reduced from-£10 to 
£5 5s,, and the reduction in question has been attended 
with a result so beneficial to the company’s exchequer that 
the experiment of reduction may very possibly be repeated. 

In relation to the subject of improvement in the matérie/ 
of submarine telegraphy, we may, at the commencement 
of a new year, again insist upon the importance of a 
problem which practically has not received the attention it 
deserves, though beside it all other questions in this con- 
nection sink into comparative insignificance—we refer to 
the question of the adaptation and utilisation of insulating 
materials superior in certain of their properties to that 
which has hitherto been exclusively employed. Lest it be 
supposed that the expression we have used be in any 
way exaggerated, it may at orice be pointed out ;—first, 
that if the specific inductive resistance of gutta-percha 
could be doubled, the weight, and consequently 
the cost, of the materials—copper and gutta-percha—for 
the construction of a core of given signalling capacity 
would at once become halved; and, secondly, that there 
exist insulating bodies probably adapted, or at least sus- 
ceptible of adaptation, to telegraphic purposes,of which the 
specific inductive resistance is higher than, and in some 
cases nearly if not quite double that of, gutta-percha. 
Very little has been done by telegraph engineers in 
practically testing the capabilities of many of these 
insulators. We fully admit the necessity for caution in 
the adoption of an “untried material,” even upon what 
those interested in the result in a scientific, rather 
than in a direct pecuniary sense, might please to 
term “a small scale ;” but, on the other hand, whilst 
pointing out a prospective means of progress, we may 
remind those who have the present opportunity to carry 
such progress into effect that their interests and those of 
the profession, demand that they should, as far as possible, 
initiate improvement, more especially in directions which, 
sooner or later, must in the natural course of events be 
followed. If it be admitted that insulators exist superior, 
in an electrical point of view, to gutta-percha, and possibly 
—— of effecting an immense reduction in the cost of 
telegraphic undertakings, the admission, at the same time 
that many of these should have been aliowed for seventeen 
years, or even for a much less period of time, to remain 
“untried materials,” would hardly be regarded as eredit- 
able to what has become an important branch of the engi- 
neering profession. 

In regard to overland telegraphy, we may merély obsérve 
that the tendency of progress in this country appears to 
be in the same direction as that which is being followed 
in France, viz.—that of a gradual approximation or assi- 
inilation of the telegraphic and postal services. Since the 
commencement of the present year, telegraphic stamps of 
the value of twenty-five centimes, fifty centimes, one franc, 
and two franes, have been issued by the French telegraph 
authorities with the view of allowing despatches to le 
posted like ordinary letters. We have little doubt but 
that this system will be followed out, and will be found to 
encourage and to facilitate the general traffic. 

And so having done little more—long as is this atticle— 
than glance at a multitude of subjects of vital importance 
to the nation, we take leave for the time of our readers. At 
such a moment, more than any other, wefeel how enormous 
is the influence which the profession, in all its ratitica- 
tions, exerts on the well-being and material progress of 
the civilised world, and how great are its responsibilities, 





The man has yet to be born who will write a history 

engineering as it ought to be written; even to 

its doings from to day, and hour to how, is not ah 
task. It id become a bitter toil we nothing 

bat the story of disasters to recount. A new year lies 

before us; let our brethren rise and quit them like men, 

strong in the hope that the worst is past; we have 

left disaster be us, while the twin goddesses, 

ahd Prosperity, beckon us on to receive the rewards 

which they cheerfully bestow on those who, loving their 


calling, firm and honest of pi sans peur et sans 
raproche, know how to “labour a pe wait,” 
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2573. WILLIAM BAIRD, , Lanarkshire, N.B., “An improved apparatas 
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2698. JAMES MUSGRAVE, Belfast, Antrim, Ireland, “ Improvements in stable, 
cow-house, and a ae oe are also applicable for 
other ”_ 95th September, 1867. 

3089. HENRY WILLIAM GRYLLS, Dalston, HENRY NEVILLE, Mile End, and 
JAMES HOLT, Hackney-road, Middlesex, *' I ved apparatus for 
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13th November, 1867. 7 

3324. JOHN HENRY JOHNSON, Lincoln’s-inn- , London, ‘‘ Improvements in 
breech-loading fire-arms and in cartridges for tt e."—A communication 
from “La Societe, Industrielle, Suisse,” Newheaséh, near Schaffhausen, 
Switzerland.—23rd November, 1867. 

5384. JAMES BAYLIS, Kinburh Cottage, Durd! Down, Bristol, An im- 
proved chemical preparation or compound to be used in preparing mixed 
textile fabtics for dyeing or colouring.” —28th November, 1867, 

3386. THOMAS BROWN JORDAN, South Lambeth, Surrey, and JOHN DARLING- 
TON, perene aren Chambers, London, “ Imp: in 'y for 
boring focks, and in apparatus for driving, rock-boring; tunnelling, coal 
cutting, and other machinery employed in mines, collieries, and quarries. 

3394. ARCHIBALD TURNER, Leicestershire, and WILLIAM EDWARD NEWTON, 
Chancery-iane, London, “ Impfovements in the inanufacture of carpets and 
in warping and preparing watps for the same, and in the machinery or 

ppai to be employed therefor." —29th November, 1867. 

3409. RICHARD CLAY, jun., Muswell-hill, Middlesex, ‘‘Impfoverients in 
breech-loading fire-arms.”—30th November, 1867. 

8414, GEORGE HEIRON, Leadenhall street, London, ‘‘ An improved method of 
constructing a castor for containing pepper, salt, or other condiments for 
domestic use.”— 2nd December, 1867. 

3436. WILLIAM PIDDING, Beresford-street, Walworth, Surrey, ‘‘ Improve- 
ments in placing, arranging, or fixfng needles and threads, and other like 
fibrous materials, on to reels or receivers, 80 as to render them more con- 
venient for use, also in the manufacture and forms of such reels or reevivérs, 
and in the materials thereof.’—3rd December, 1867. 

3448. JOSEPH NEWTON, Leeds, Yorkshire, ‘“‘ !mprovements in the means of 
and apparatus for lubricating certain parts of doffing knife apparatus.” 

3453. ELI WALKER, Westmoreland-street, Pimlico, Middlesex, “ Improvements 
in the construction of breech-loading ordnance.” 

3455. JOSEPH THOMAS WEBSTER, Mansfield, Nottingham, and WILtLtAM 
OXLEY, Manch “a ts in hinery for spinning and doubling 
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fibrous materials.” ' 

3457. WILLIAM ANTHONY HERRING, Chertsey, Surrey, “ Improvements in 
apparatus for warming buildings in which high pressure steam engines are 
employed.”—4th December, 1867. 

2459. DANIEL SMITH, Bury, Lancashire, “Improvements in steam boiler 
furnaces and in apparatus connected therewith.” 

3461, JOSEPH GREEN, Lockwood, near Huddersfield, Yorkshire, ‘‘ Improve+ 
ments in machinery or apparatus for cutting or breaking sugar.” 

3462, JOHN MABSON, Newcastle-upon-Tyne, “Improvements in bags for 
coffee and other such like pots.” 

3463. STANHOPE PERKINS and WILLIAM SMELLIE, Gorton, near Manchester, 
“ Improvements in the manufacture of malleable metal of a steely quality, 
partly from Bessemer scrap or other Bessemer metal.” 

3464. JAMES GIBSON SCOTT, Edinburgh, Midlothian, N.B.,‘‘An improved 
means to be employed for effecting the safe transmission of money or 
money orders; also improvements in the formation of documents that have 
to be separated.” 

3467. MATTHEW TILDESLEY and JAMES BIRD, Willenhall, Staffordshire, “ Im- 
P in ling farnaces, and in apparatus to be employed therein, 
parts of which improvements may be applied to certain other descriptions of 
furnaces and fires.” 

3469. PAUL GUSTAVE LOUIS GABRIEL DESIGNOLLE, Rue de la Seine, France, 
and JOHN CASTHELAZ, Rue Ste. Croix de la Bretonnerie, France, “ Im- 
pr in the facture of explosive and fulminating powders.”— 
5th December, 1867. 

3473. JAMES DURRANS, Thurlstone, near Penistone, Yorkshire, ‘‘ An improved 
material or composition to be employed for covering or coating the interior 
surfaces of moulds, crucibles, or ducts, previous to theit receiving the molten 
metal in the process of casting, and for other purposes.” 

3475. WILLIAM NEWZAM NICHOLSON, Newark, Nottingham, ‘* Improvements 
in hinery for spreading grasses. part of which improvements are also 
applicable to machines for cutting and collecting grasses or corn.” 

3477. FRANCIS ROPER, Monson-street, Lincolnshire, ** Improvements in 
apparatus for driving straw elevators.” aii 

3479, RICHARD JONES and JOHN ABRAHALL, Birmingham, ‘‘ Impr n 
in the manufacture of hollow metallic seamless spheres and ornaments.”— 
—6th December, 1867. 

3481. CLARANCE BRAZIn, Chorley, Lancashire, “Improvements in machitety 
for sizing cotton and other yarns.” 

3483. RICHARD BOULTON JONES, Nelson-terrace, City-road, London, and 
WILLIAM POWBLL, Circus-place, Finsbury, Middlesex, ‘‘ Improvements for 
the prevention of incrustation in stéam boi ers.” ‘ 

3485. OBADIAH BARRETT and HENRY LEGGOTT, Bradford, Yorkshire, “ An 
improved knife cleaner.” 

34*7. JOHN PARTINGTON, Astley, Lancashire, ‘Certain improvements in the 
method of heating buil ‘ings, and in the apparatus connected therewith. 

3489, WILLIAM CLISSOLD, near Stroud, Gloucestershire, ‘‘ Improved machinery 
for preparing fibrous substances for spinning.” 

3491. CHARLES MATHEW BARKER, Kennington Park-road, Surrey, ‘‘ Improve- 
ments in socket and flange spigot pipes.” 

3493. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Imprové- 
ments in orthopedic apparatus for the prevention and treatment of spinal 
diseases.” —A communication from Mademoiselfe Victorine Leneveu, Boule- 
vart St. Martin, Paris. —7th December, 1867. 

3497. WILLIAM CLAPPERTON, Johnstone, Renfrew, N.B., “ Improvements in 
machinery for shaping cask headings and similar articles.” 

3499. LAUCHLAN ROSE, Leith, Scotland, ‘An improved mode of preserving 
vegetable juices.” i 

3501. HENRY BESSEMER, Queen-street-place, Cannon-street, London, “ Im- 
I in the facture of fire-bricks, tiles, and solid or hollow fire- 
lumrs, and in the manfacture of retorts, pipes, crucibles, or other hollow 
vessels or moulds required to resist a high degree of heat, and also in the 

factare of or | bricks, tiles, quarries, trasses, bosses, vases, 
busts, figures, columns, capitals, bases, cornices, copings, tablets, finials, and 
other articles of an ornamental character employed in building and in 
architectural decorations.”—9th December, 1867. 

$503. CORNELIUS KERBY, St. Dunstan’s-hill, London, ‘‘ Improved apparatus 
for filtering liquids.” 

3504. ROBERT GILLES LOWNDES, Auldhousefield and Crofthead, Renfrew, 
N.B., “Improvements in finishing textile fabrics, and in the machinery or 
ap tus employed therefor.” ; ot 

3508 CHannes CONNER, Old Ford, Middlesex, “ Improvements in umbrellas 
and parasols.” 

3506. WILLIAM HENRY BARLOW, Ol Palacé-yartd, Wéstminster, London, 

_“ Improvements in apparatus for measuring Approximately the quantities 
of earthwork in continuous cuttings or banks, such as are used in the forma- 
tion of railways.” * 

3507. WILLIAM PALLISER, Army and Navy Club, Pall Mall, London, “ fm- 
pr nts in ord , and in projectiles used ith, as also in the 
processes employed in their manufacture.” 

3508. WILLIAM BRADSHAW LEsGaMan, Leeds, Yorkshire, ‘‘An improved 
rotary water or steat motive-power engine.” 

3509. JOHN GROUT and EDWIN MATHEWS, Hereford, “Improvements In 
apparatus for training or growing hops and other plants, whith improve- 
ments may also be applied to Hne-posts and other posts or sapports for 
various purposes.” e tio 

3510. JOHN WATSON BURTON, Leeds, Yorkshire, “ Improvements a 
treatment of fibrous materials, and in apparatus used therein.”—F0th 
December, 1867 p 

3511. JOHN MCs ny: St. > Fe pene Hertford, “ An fmprove- 
ment in machinery for corrugating s 3 of metal. 

3512. GEORGE HOLOROFT and WILLIAM NATHAN DACK, Manchester, ‘‘ Certain 
improvements in steam engines.” 

3513. HENRY GILES, New North-road, London, “ Improvements in the manu- 
facture of hats and bonnets, and in the apparatus employed therein. 

3514. WILLIAM JOHN FRASER, Commercial-road East, Middlesex, “ Improve- 
ments in tubular steam boilers.* 


3515, ALPHONSE Calis, Boulevart de Strastourg, Paris and PORDERAND 
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DauPace, Gr Grande fice Batignolls, Parla, ‘Improvements ia manafsoturing 


iroh and éhains without 

8516. ‘siaxinces MELVILLE CLARK, Chancery-liine, London, ‘‘ Improvements 
in presses for stamping or endorsifiig:”"—A ¢ommunication from Edouard 
Cornélis, Boulevart St. Martin, 

8517. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘An imptoved 
process for the reduction of tin so as to render it applicablé for coating 
meétals and for.other purposes.”—A communication from Jules Feéuquieres, 
Boulevart St. Martin. Gesare » 

18. ALLEN THOMAS CARB, W “An tt a manure.” 
vow beg MURDOCH NAPIER, York- rod, Lambeth, Surrey, “ Improve- 
ts in apparatus of appliances for sérving mustard and other éondi- 

nents.” 


8521. GrorGEe HENRY NICK. Passage Saulnier, Paris, “ An improved sheave 
or pulley for ships’ blocks or other purposes.” 

3522. THOMAS ALDRIDGE WESTON, Birmingham, * Improvéments in saws.” — 
a communication from Peter Cook, Tonawanda, Erie, New York, U.S.— 
11 , 1867. 

3523. GEORGE ADAM YOUNG, t, Red case nol London, “ An 

improved curtaifi or screen for 86 Ti separating the stage from the audience 
part in theatres and miusic halls, ii order to prevent the spreading of fire, 
also applicable to a the badlaings besa - is tv to prevent the spreading 


of fire from one part 
8524. JOHN ouopham, ere Soreath. Senter ire, “ Improvements in the 





manufacture or produe ion of wheels used f carriages or other vehicles.” 
3525. JOHN OOTAYVIUS ‘FE TLER, os Noah ‘« Improvements in securing 
the tires of railwa. ine and Gra 


3526. JOHNATHAN oe BAILite. bg wheel Villas, Hoe - street, Waltham- 
stow, Essex, ‘‘ Improvements in caissons.”’ 

2527. JOHN WARD, Port Glasgow, Renfréw, N.B., ‘‘ Improvements in lamps to 
be used under water.” 

3528. RICHARD ROBERTS and PHILIP WILLIAMS, Pontypridd, Glamorgan, 
“ An improved equilibrium slide-valve for steam engines 

3529. ROWLAND WILLIAM BROWNBILL, Walsall, Staffordshire, “ Tmprovements 
in water tuyeres for blast furnaces, smiths’ fires, and for other like puFposes.” 

3531. EPHRAIM DEATH, Leicestershire, “ Improvements in steam punips.” 

3532. WILLIAM GEORGE HANNING and GEORGE BALLANTYNE KNOTT, New- 
castle-upon-Tyne, and LEON CHARLES FRANCOIS CLERO, St. Mary Axe, 
London, “‘ Improvements in lamps.”— Partly a communication from Francois 
Maurel, La Chapelle, Paris. 

3543. JAMES COLLINGHAM and THOMAS ELLISON SMITH, Keighley, Yorkshire, 
“ Improvements in épinning and twisting frames, known under the detiomi- 
pation of ‘cap frames‘ and ‘ flyer frames.’”’ 

3534 PETER BAWDEN Norland-square, Notting-hill, Middlesex, “‘ Improve- 
ments in hinery for the ture of bricks and tiles.” 

3535. EDWARD REED SINTZENICH, Duke-street, St. James's, London, ‘“ Im- 

ts in the t tof paper and certain woven fabries for render- 
ing them ornamental and durable as articles of dréss, and for decorative 


an ornamental pu 

HENRY FIELD, Tulse-hill, Surrey, ‘‘ Improvements in the manufacture 
of candles, and in the moulds or apparatus employed therein,” 

3538. RoBERT Roby, Bury St. Edmunds, Suffolk, ‘Improvements in hay- 
making machines, horse hoes, horse rakes, and other analogous agricultural 
implements or machines,” 

3539. be tad RICHARDS, Birmingham, “‘ Improvements in fire-arms and 
cartridges 

ba JAMES ROBINSON, Dalton, near Huddersfield, “Improvements in the 

annfacture of mohair and similar fabrics.” 

hf OWN HENRY PEPPER, Roundary-road, St. John’s Wood, and THOMAS 

ILLIAM phen Old Jewry, London, ‘‘ Improvements in apparatas used in 

nic ill "— 19th December, 1867. 

3544. JOHN HENRY JOHNSON, Lincoln’s inn-fields, London, “ Improvements 
in the manufecture of artificial fuel.”—A communication trom Antoine 
Ferdinand Philippe Auguste Gaston Decamps, Theodore de Joly, and 
Francois Felix. Chollat, Paris. 

3546. JAMES WILLIAMS, Great Saughall, Cheshire, ‘‘ An abacus or apparatus 
for imparting instruction in arithmetic, and which apparatus may be 
advantageously employed in teaching reading.” 

3550. JOHN GRUNDY SETTLE, Horncastle, Lincolnshire, “ Improvements in 
door bolts and indicators.” 

3552. WILLIAM EDWARD NEWTON, Seanerrr iene, London, “ Improvements 
in bench planes and Iding tools. n from Nelson Palmer, 
Aubarn, New York, U.S.—13th Docenibee. 1867. 

3554. HENRY ATKINSON, Wharf-road, City-road, London, “ Improvements in 
gas retorts, ovens, and ‘furnaces. Mam A communication from Johar Olof Wallin, 
Stockholm Sweden. 

3558. WILLIAM BATES and FREDERICK BATES, Sowerby Bridge, near 
Halifax, Yorkshire, ‘‘Improvemenis in washing machines known as 
* Dilys,’ which improvements render such also applicable for 
crushing and falling fabrics.” 

3560. KOBERT TINKLER, Penrith, “ Improvements in churns.” 

3562. GEORGE CLARK, Arundel-street, Strand, London, ‘‘ Improvements in 
guns, projectiles, and cartridges, and d fn the construction of the same.” 

3564. THOMAS COOKE PARSON, jon., Bristol, ‘‘ Improvements in skates.” 

3566. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in the extraction of ammonia from fermented and other liquids, and 
in the regeneration of the agenis vsed in such extraction,”—A communica- 
= from Armand Coste atid Louis Taupin de Rosnay, Boulevart St. Martin, 

‘aris. 

3568. EUGENE RIMMEL, Strand, London, “An improved construction of 
portable fountain ” 

3570. WILLIAM CONISBEE, Herbert’s-buildings, Waterloo-road, Surrey, “ Im- 
provements in cylindtical chromo-lithographic and typographic printing 
machines.”—1 4th December, 1847. 

3574. JAMES DAWSON, Greenock, Renfrew, N.B., 
sugar syrup.” 

3576. GEORGE DOMINIOUS KITTOE, Clerkenwell. London, ‘‘ Improvements in 
engines actuated by air, steam, or other fluids.” —16th December, 1867. 

3582. NOBLE HALEY and JOHN HODGSON, Bradford, Yorkshire, “ Improve- 
ments in machinery for twisting or doubling wool, silk, cotton, or other 
fibrous substances, part of which is also applicable to machinery for spinning 
such substances.”” 

3584. ALFRED SHRIMPTON, Redditch, Worcestershire, ‘ Improvements in 
papering needles or making up packets of needles for sale.” 

3586. WILLIAM R0ss, Grove-strect, Walworth, Surrey, ALFRED LONG, 
Aylesbary-terrace, Walworth, Surrey, “‘ Improvements in means for pre- 
venting and removing incrustation in steam boilers.” 

3588. SADDLETON MARSTERS, Lynn, Norfolk, “‘ A new or improved machine 
for rubbing, washing, and sizing par cords, or twines.” 

















“Improvements in treating 


3174. ser Rem, Granton, Midlothian, N.B., “Wagons, &e."—aist 
} 08 


N.B., “ Roofs. ”— 30th 


3177. i fowex WILSO! December, 1864. 
oeey, eoaronp aoe, Mea, Hl Fy —t, iistals.” —28in Decsin. 


a3 oo 
3214 HENRY HICKLIN, Wollaston, near Stourbridge, Worcestershire, and 
'—2ith December, 


CHARLES PARDOS, Brierley-hill, Staffordshire, ‘‘ Ovens,” 
4, ROBERT Henity Leeda, New York; 0.5.," Jdints.”"—2018 Detdmter, 
864, 

$919, os Soin Matichéster, “Rolimg anf shaping.”—281A Deceinder, 
the teste Me ie ALFRED BebBOROVGH, Southampton, 

$s MOfiWitam, Glasgow, Lanatkshite, 

a of ml mg aaah 
7. JOHN ROBERT BRECKON, Deviate, “and Ropert DixbX, Cros, Dur- 
“ Ovens.” — 28th December, 1R64. 
318 fauna Avs ADRIEN BONNEVILLE, Porchester-teftracé, Bayswatét, London, 
“* Shoes,”"—30th December, 1864, 


Patents on which the Stamp ap Daw of £100 has been Paid. 
3172. WILLIAM ao B pene ey ahd —— BARBER, Thotas- 


street, Sheffield, fe seales, &c.” ‘ 

3is2. Wanita hewane Bowten | cxamen lane, London, “ Paper.”—28th 

3. MICHARE Husa? Fleet-stréet, Londin, ‘ Brakes." —Ist January, 1861. 
Wotices of tntention a te ) Proséed with Patents 


2063. THOMAS BERNEY, Bracon Hall, — ° ——— in apparatus 
for bending bars and plates of metal, ee for purposes of 


alr 
pt cad Toy tea 









rovements in ops.” =! August, 1867. 
2307. FREDERIOK ie . ape at 
foduction of the ice it. — ’ Ase ; 1 
dib. Chakizs DENTON atbapiptis » Sapeen” 
shores” iin AD er impart ) fe ‘da aly gene now 
or other im) o' 
ea from John burgh, Pantani C7 ee 
2314, ARTHUR stébougact, Pre ments 
and separation of +] ‘ow Tesulting from = 
alternate Saekiuts te oxides to containing sul- 
phuretted hydrogen and Fy oo ae A lt 1 
2322. JonN JAMES BRIGHT, ire, ‘'Tthproyed gear for 
actuating scréw and other ‘opel era Of 1 vessels by manual, 
p menses or ep gabe aro ot for elevating, ing, Connecting, or 
nnecting 
2323. GEORGE e Pniiee. 30 > TORN PILLING, cagh FREDERICK JENNINGS, Halifax, 
Yorkshire, “ FF a hee ih machinery fot ‘saving’ or covering the lists 


or edges of fabrics.” 
2327. ALEXANDER SWAN, Birkgildy, Fife, “‘ tmprovements in apparatus for 
evapora’ ing or recoverin; 
2331. JOHN FAWOETT, Bi irton, Lindaey, Lincolnshire, “' Improved apparatus 
for extract ing oils from oleaginous is and nuts, ing oil cake or com- 
ind cake for cattle ge 
THOMAS WALKER, West ham, “ Iniprovements in 


ladles for cutting grooves in om ete of stairs, ladder strings, 
+ rights for louvre boards, and in other articles requiring such groo 

th August. 1867 
9334. WILLIAM BRADSHAW LEACHMAN and JOHN HOLROYD, Leeds, York- 


shire, “ {mproved apparatus for pumping fi 
2335. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ tmprove- 
ments in fastenings for securing bayonets on arms.”—A communication 


from Paul Ambrose Oliver, New York, U.S. 
2339. WILLIAM BETTS, Wharf-road, City-road, ber “Tmprovements in 
metallic capsules for bottles and dther lke feceptacl 


Pa ae 
re Se 





corsets.” Mo eae 188 
2375. JOHN CRON'ER, Lucan-place, Hoxton, Middlesex, “ Ati tmiproved rotary 
heél for boo.s and shoés, 


" a Sanne, New Wandsworth, 
FREDERICK BRABY, fond, London, * E in areathure, 
applicable fof fuel v."—19%h Ai 
2386. HENRY CarDLAND, Bradiord, Yorkshite, “ ered apptetions to be 
used for rentoving the Wool of hair from the skifis 
2387, ALEXANDER SOUTHWOOD 


A Artillery-street, Bertnondsey, 
London, “+ improvements In dott, and in the tanufuetdre Or expe OF Covers 
for the same.”—200A August, 1867. 


2390. WILLIAM Hire, thi apobls, feels, or 
agg eet ge 1 oF miatiti thie sate.” - 

. WILSTAs , Livérpdol, “ Iniprovemehts apparatus 
registering the num passengers fin omntbuses.””—A comihunica- 
fion from Louts Anguste Gille am Franicds Bes , Paris, 

2393, JOHN ROBINSON atid JOHN SMITH, Roc! , Latedshire, “ Ithprovs- 
ments ih Ce ee cere ae St od 
2397. JOHN i fe wate, po Nottingham, an 5 nceemnlh oh epee 
for preserving wa Geahaee or fee 
wat, ond 8 8 or vane 


any 
in the alt any ssacheisiegh osuts contri 
2399. JOHN MANGNALL, Glawgow, Lad Lanark, N.B., Improvements th elastic 
mattresses.” 


2400, THOMAS WIDDOWSON, Weston-stredt, Shemieltl, eer in the 


manufacture of umbrellas and patasols.”’—2 ist Augst, | 
2403, JOHN NEWARK, Coventry, Warwick, “ matoredee be breech-loading 
fire-arms.” 
= SAMUEL LYNgS, Burley, near Leeds, Yorkshire, ‘‘ An improved self- 
ng lubricator.” 


Py JOSEPH JONES and FREDERICK JAMES JONES, Birminghath, * * Improve- 

nts in cartridges for breeeh-loading fire arms.” 

2414. JAMES Leg Norton, Belle Suarepe geet Ladgate-hill, London, and 
Guonox HAWKESLEY, Montrose Villas, © 

is opare paratus and means for burning St erate vapours, and gases 
to obtain heat and light therefrom.” — 
424. JOHN CASH and JOSEPH CASH, jun., Covent, ye tegevremens in 
the manufacture of toweis.” 

2434. WILLIAM BERRY, Willow-place, 8 
ments in the meang or apparatus for removing mud, Grift, or other rubbish 
from streets and other places "—24th August, 1867. 

2447. JAMES poe forces: and ROBERT HARRINGTON, Birmingham, ‘ Im- 

244, Wintt Kiera Witt & tod basa JOSEPH FLEETWOOD, Birming- 

to hydraulic and other presses, parts 
a Pitot eh Aa ay be employed for or with other descriptions of 
machinery.” —28th August, 1867. 

2464. JOHN PAULIN and ROBERT DAVISON PAULIN, Newcastle-on-Tyne 
Northumberland, ‘‘ Imfirovements in apparatus for feedin paliits on the 
stone or stones on which they are to be ground.” — , 1867. 

2476. JOHN ARMITAGE BROWN, Kingsiand-créscent, Riogi jand-road, — 

gsex, ‘Improved a cy for ly atti ships dnd ‘oiner berg 

© other pa ."— Bl 

9487. CHARLES TRABIER, Rae da Paabbory St. Martin, Paris, “ tm vements 
in the dpparatus for moderating or regdlating the feeiing of P + AG 
paper machinés.”—A cofiimunication from Jean Bapuste de 
Nivelles, Belgiam.—3rd 7. 

2506. GEOKGE TOMDINSON BoUsFtELD, Loughborough Park, ba tte. 
Surrey. “ Impfovethents ih ie-wheels for water craft.” — 
tion from William —— Marley, New York, U 8.—4ih penta, i 

2516. JOHN SHARP NDERSON and JouN MACINTOSH, Abardesn, N. 





ford. hill, Midd “ 

















2340. WILLIAM BETTS, Wharf-road, City-road, on “Imp 
metallic capsules for bottles and other like recept ” 

2341. GEORGE BUXTON, Fenton, Staffordshire, and SAMUEL BANN, Crewe, 
Cheshire, * Improvements applicable to axles of engines and carriages for 
railways and other roads.” 

2344. JOHN THOMAS WAY, Russell-road, Kensington, Middlesex, ‘‘ Improve- 
ments in treating phosphate of lime for the manufacture of manure, and for 
other purposes.” — 14th August, 1867. 

2354, GBORGE CLARKE, Southwell House, Lower Heath, Hampstead, Middle- 
sex, “ Improvements in fire esca) 

2355. JOHN Day and WILLIAM /ORBER, Manchester, “Certain improve- 
ments in the e and of cabs, coaches, carriages, 





ominibuses, and other similar veh'cles.” 
2360. JOHN WILLIAM DUDLEY, Druntitnohd-toad, Lyin gw - ai “Im- 


provements in machinery for cutting corks." *—1 6th A 

2362. ALEXANDER LEVESON, Manchester, “‘ Certain iperoreee in hoods or 
coverings for perambulators, bath fs, chtriages, did other véhicles.”— 
17th A 1867, 


2378. CLINTON EDGCUMBE BROOMAN, Fleet-street, Loridon, “ An A. roved 
mode or improved means of ing succes. or “ornaient fabries 
surfaces and of preparing pfting A commit mindy 
Depouilly, Paris. - 19th August, | 

2388. ADOLPH COHEN, dapat 61 “ Tmpfovements iti Watches.”—A com- 
munica: ro Lg! tdibert Ramaz, Chak de Fotids, Nenfctatel, Switzerland. 
—20th A 

9389. JostivA Mode Ltioth, Heton Notris, Lancashire, “ tmptovédients in 
the constructioti of steam boflers atid us connected 

2391. CHARLES EDWARD HALL, Medddw-lane, Leeds, Yorkshire, “ Imiptoved 
means or appatatis for hoeing, nine, Ot chopping oiit turnips or aby 
other toot crops Rat y Se tocess. 

2394. Gustave LUVOKY Beigiani, “ Improvertients ii the #idnii- 


facture of waterptoof tibes.”—%!st August, 1 
2405. Ronert KiNG, = Lowpen, and Witttast GARTSIDE, Oldham, 





3590. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ Imp: 
ments in the method of and apparatus for raising water.”— A commanication 
An4 Jan Barend Hendrik Van Royen, Gorinchem, Holland.—17th December, 

867. 

sues. HENRY GREEN, Preston, Lancashire, “Improvements in furnaces for 
steam boilers and other purposes.” 

3594. ROBEXT DOyNE DwyYER, Liverpool, “Improvements applicable to 
metallic bedsteads and mattresses,” 

3596. JOHN MURRAY, Whitehall-place, London, “ Improvements in the con- 
struction of roads or streets.” 

3604. HUNTER HENRY MURDOCH, Staple-inn, London, ‘‘ Improvements in 
means or apparatus for propelling canal boats and other vessels, parts of 
which improvements are applicable to other parposes,”—A communication 
from Baron Oscar de Mesnil, Brussels, Belgium, and Max Eyth, Stuttgart, 
Wurtemberg. — 18th December, 1867. 

3606. GEORGE HENRY ELLIs, Outram-road, Addiscombe, Surrey, “‘ Improve- 
ments in apparatus for cleaving boots and shoes.’’ 

3610. JAMES ATKINS, Birmingham, “ Improvements in metallic bedsteads, 
cots, and couches.” 

3612, ALEXANDER COCHRANE, Kirktonfield, Renfrew, N.B., ‘‘ Improvements 
in machinery for finishing woven fabrics,” 

3614. WILLIAM HADEN RICHARDSON, Glasgow, Lanark, N.B., « An improved 
apparatus to be employed in the manufacture of iron and steel.’ le 

3616. JAMES KERR, King William-street, London, “ Improveinents in breech- 
loading fire-arms.” ‘ 

ts in the 





hire, ** Ceértai in ca) ies.” 
ait. THOMAS WALMSLEY LAWSON, Liverpool, + mptovements in the con- 
struction of ships and vedsels."—22nd A 867. 


2422. JOHN VARLEY, Bloothsfield-toad, Plam eenttens Kent, “ Eeiveetas in 
apparatas for raising, supplying, . measuring water to steam bot! érs, part 
of which invention is also applicable to measuring water for other a 


— 23rd August, 1867. 
2433. FREDERICK JOHN CLEAVER, Red presang and eaiing 
ria eet ee 
+ 


eee appara’ sniping Year tt 
moulding, packing, or 
eakcon, 
“ Afi ittipfoved constriction of 


2436. EDWARD SONSTADT, 
— of sea-weed for pie vialadble 
August, 1867. 

245°, WILLIAM BORTHWIOK Sittrit, Coven 

lever watch movements.” —2s8th A 7. 

2460. ALEXANDER STEWART, Ham " Lanarkshtte, is B., i 908 cee a 
in textile fabrics, and in the appatatas or fhieahs employ the 
same.”"—29(h August, 1867. 

2477. WILLIAM JAMES MATTHtWs, Albert-place, rp ecto ye yea 
Aston New Town, Birmifigham, “ Improvemierits 
arms.”—3ist August, | 

2507. JAMES HOWARD and EDWARD TENNEY BOUSPTELD, Bedfotd, “ Improve- 
ments in machinery for cutting grass or corn.” 


2508. GUSTAV ADOLPH BUCHHOLZ, Shepherd's mene Middl bag Improve- 
ments in machinery for hulling wheat and Mian mibdtating peabehtas —4th 


a 





3618. WILLIAM BLAOK PULLAR, Bread-street, London, “ Imp’ 
manufacture of fabrics to be made into ekirts.” 

3620. BENJAMIN MONSON, Colchester, Fasex, “ Improved waa, for sliding 
the sash frames of windows, and for tie Miding shutters.”—1 1867. 


Inventions Protected for Bix 8 Months a Pe thé Deposit of 
Complete Specificatioti 

3602. gy wane HENRY COLLINS, Massachusetts, U. Zz “ An improved lamp.” 
~ , 1867. 

3624, LEVI LINCOLN TOWER, Massachusetts, U.S., ‘‘ Having reference to 
faucets rnd vessels measuring liquids.”—A communication from Arthor 
Gates Wilson New York, U.S —2\ th December, 1 

3626. JOHN THOMAS KERSHAW, St. Paul "s-road, Tligtodi, Middlesex, “ An 
improved ventilator ”—21st December, 1867. 

3645. WILLIAM WALKER, Liverpool, *‘ Improvements in cotton ties.”—A com- 
a from John F. Butler, Natchez, Mississippi, U.8.—23rd December, 


Patents on which the Stamp Duty of £50 has been Paid 

3119. FRANCOIS AUGUSTE CHEVALLIER, Rue St. Appoline, Paris, ‘‘ Panotamic 
apparatus.”’— 6th December, 1864. 

317t JOHN RAMSBOTTOM and THOMAS BLACKBURN, Blackburn, Lancashire, 
“ Hydraulic engines "— 21st December, 1864. 

3150. JOHN BUTCHART, HENRY STROUD, and SAMUEL ALLEN MORRISON, 

an ae shields, Northumberland, ** Safls.”—19¢h December, 1864. 


ai76, me Haxcnuavas, Ashton-under-Lyné, Lancashire, “ Loomis.” —21st 





, 1867. 

2594. RICHARD LOWB 4nd JOBN TAYLOR, Birniinghatt, 4. its th 
the maaufactare of articles of jewellery.” —13th 

2604. JOHN JEYBS, Stanity-toad, 7 > —— ray, Midis “A new or 


improved material to be used aga 
—~ Lt tt. Past : 


india-rabbér, and other w: 
1867. 

2626. a SOAMES, Greenwich, ‘‘ Ani ithproved candle fiter.”—I8th Septem- 
ber, 18 

2691. PHILIP HOWARD Cones Harrow, Middlesex, and FRANCIS JonN 





BOLTON, Roch the prodactiof Of light and 
heat for signalling aha pe  patposes.”— \ aahins, 

3031. WILMAM EDMOND DE BOURRANN, Rue oS ee 
‘Improvements in evaporators for concentrating saeenaties fiaias.”. 
October, 1867. . 

3093. JAMES Onp, Glasgow, Lanar NB., “* in doubling, 

or plaiting Woven or other web fabrics, and ffi mach: or 
apparatus employed therein or Paneth 

3110. HERBERT ALLMAN, Ampthill-square, London, and FRED’ & 
GISBORNE, West Strand, “ Improvements fn to be 
applied to lamps and burners for thé more perfect of catbaretted 
gases.” — 5th November, 1867. 

3248. ISRABL SWINDELLS, Leicestershire, ‘‘ I 
process of and in apparatus employed in treatifig and aa 
earths, and other substances, whet ground or phivetisea,”— 


ve a ec 


ssi. Waal wukan Deeniets, Burslets, Stafford dire, ‘ah itoproved method of 








* Tt — tye in the matitifacture of et o- of cattistérs, in the 
ts in erefor .” mber, 1867. 
2572. ALSXANDER” MELVILLE CLARK, Suiseat>: tat Lote = phetane- 
ments in machinery for pos. & ere Aes |, cleing. tabs Loanen 
tinson 


slate, ahd other tminefals.”—A cothi 

Weisport, Carbvn, Pennsylvania, ua 
2578. WILLIAM EDWARD NEWTON, Chancety-lane, London, pose 

in dnvils.”—A totmunication {tori Jatties Btekiel Emerson, Trenton, New 


Jersey, U.S. 
ILLIAM EDWARD Newron, Chancery-lane, London, '‘ Improvements 
Ezekiel Emerson, Tren’ ew 


2579. 
if saws.”—A coitiniuriication from James renton, N 
Jersey, U.S.—1 1th September, 1867. 

3636. THOMAS BLETOH#®, Southam balidings, Charicery- -lane, Lotidoii, 


“ Improvements ib sewin ng thachines.”’— 19th & 
2753. JAMES Jy Rt aidy, Fife, N.B., 


2922. FRANOISD Pavosatio, ‘FRaxk CooPth, and Joserit FRANCIS 
COTTERELL, Bath, “ in stoppers for bottles, which frpro 
ments are also applicable to cockd or casks, and otlier like reveptacles.” —1 


All persons re hw: Bey reread of AF y “applation at 


hoald 1 
the offlee of rary iy 
List of Specifications 


Bist ond 28th December, 1887. 


sven Re hd in preserving 
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ABSTRAOTS OF SPECIFICATIONS. aoe 
The following mn a oof hr Meaty Abstracts prepared 
Class 1—PRIME MOVERS. 
ti Fixed Steam and other soo ins, and 


1325. W. SCHOFIELD, Oldham, and E. SMITH, Rochdale, “ Self-acting damper in 
connection with steam boilers.” —Dated pacman bangle “ewes 1867. 
This invention consists of an so to act upon the 
Gonaper of steam Beliers an to cpa ot yor ity te pears of steam in the 


— Not 
1336. G. HARSHAN, Cheshire, “* improved of 
communicating motion for any human 
can be excrcised advantage.” —Dated 7th May, 1867 
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if i 
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pcdsee 
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into action.—Not 


1368. G. H Cam, 
—Dated 9th th May, 1867. 


space being left between the network and the boiler plates, so as to allow 

those portions of the latter which are exposed to the heat of the furnace to be 

covered by, and be in contact with, the pieces of metal. The practical result of 

this arrangement is, that explosions will not occur, and that “ dry” steam will 

be generated, thus avoiding the evil consequences which ensue from “ priming.” 
proceeded with. 


to the stuffing boxes 

or other joints of steam engines or other machinery by admixture of it with 

the other materials used in packing, as cotton for instance ; or it may be used 

alone.— Not proceeded with. 

= ha B. DOERING, Duke-street, Wesminster, “‘ Rotary engines.”—A communi- 
ion.— Dated 10th May, 1867. 

mais invention consists in providing a hollow disc, in the centre of which the 
inventor fits a hollow revolving drum. The said drum is open at the ends, and 
supported by a shaft passing through its centre. To this drum a piston is 

dof its and pieces made so as to accurately fit the inner 
annular surface of the disc, and held together at the sides by two joint plates 
or cheeks, similar to an — piston. The segments of the piston are kept 
close to the inner surface of the annular disc, which is a segment of a true 
eircle at its outer periphery, by means of a spring oF or —- adjustable from 
the inside of the hollow drum. The surfaces be' the drum and disc are 
kept Steam tight by means of staffing boxes, or poo in the hollow disc 
are two ports not far apart from one another, and placed near the top by 
preference, one to admit steam or any other motive agent, and the other to 
exhaust the same. Between these two ports a shutter or slide is allowed to 
move up and down in slots in the side of the disc, and resting with its lower 
eurface on the before mentioned dram The two ports are opened and closed 
by an ordinary slide valve worked by an eccentric from the sbaft above 
described, or by any other suitable means. The shutter is raised to enable the 
— to pass by means of a lever or cam on the shaft coming into contact 
moving a projecting object connected to a lever attached to the 
pA at the suitable moment, and of such form as to enable the shutter to 
Tise only at the moment of the piston coming into near proximity, and allowing 
it to fall immediately on the piston passing. The raising of the shutters may 
be effected, however, by other’ means, The shutters and piston being both 
steam tight, steam or other motive agent entering between them from the inlet 
port wi’l necessarily move the piston, and, consequently, drum and shafts in 
rigid connection with it, the shutter being raised on the moment of the piston 
Teaching it. The slide valve is so arranged that at this moment no steam is 
admitted into the hollow disc, and not until the piston has passed the inlet 
port. This engine may be reversed in the usual way, the exhaust port taking 
the place of the inlet port.—Not proceeded with. 
1384, W. BRACEWELL, W. PICKUP, and B. LAND, Burnley, “ Valves for steam 
and other fluids.”— Dated 1th May, 1867. 

This invention consists in making the seating of the valve with two or more 
faces; this seating is provided with a lid or cover with a corresponding number 
of faces, and the faces of both seating and cover will be so perforated as to 
allow the cover to be in equilibrium, or otherwise it preferred. The patentees 

propose to make valves on the above principle either round, equare, oblong, or 
polygonal, and to arrange them so as to have a separate valve for the admis- 
sion of steam and for the exhaust; or so that one valve will answer for both 
admitting the steam gnd for exhausting. 
1390. C. H. TRASK, ae, ©. Mary Axe, London, “ G 
steam and other engines. communication.—Dated 10th May, 1867. 

In this pt ng oy are two ame shafts; one is ran directly from the 
engine at speed derived from its motor, and the other shaft is also run by 
the engine, but its rate is determined by a pendulum or balance wheel or 
clockwork, and is maintained at a steady rate thereby. These two shafts, 
which may be called A and B, are connected by which does not 
effectually operate on the valve gear, while the a. a. of the two shafts are 
in unison, but such gearing receives a longitudinal motion on its shaft when 
the motions are not coincident, This a position is made effective in 
moving the valve of the engine or hi Upon the inner 
end of the shaft B isan arm upon which pe amas pins, the middle pin of 
which engages with the spiral slot in the periphery of a scroll cam on the 
other shaft. When the cam and the shaft A run slower than the shaft B 
the cam will be drawn by the pin in one direction longitudinally, and when 
the shaft A runs faster than the shaft B the cam will be drawn in the other 
direction. The cam occupies a groove in a sleeve, which is attached by a 
feather to the shaft A, 80 as to move freely longitudinally thereon, and is 

d by the d pancy in the rates of motion, as has been described, but 
the sleeve itself has no rotary motion on the shaft A. The sleeve consists of 
the two ratchet wheels between which is the groove of the scroll cam, and 
a collar which is engaged by an arm of a rocking frame which has two plungers 
that slide in guides, and are connected by a beam which makes their motion 
reciprocal. A bar arranged to slide transversely of the machine is connected 
in any suitable manner to the valve rod, so as to govern the area of steam 
opening and the water gate. In this bar are two spring pins which are 
actuated longitudinally by a helical cam, the periphery of whose spiral flange, 
by lateral pressure upon one or the other of the spring pins, actuates the meth 
the helical cam, and the band pulley by which it is driven loosely u 
shaft A, their motions not being dependent thereupon, but being derived fi - hoo 
a band from the engine to the pulley. The helical cam is weighted so that it 
will run for a considerable time even if the shaft ceases revolving by the 
stoppage of the engine. — Not proceeded with. 

1398. G. F, RUSSELL, Piccadilly, “ Rotary engines.” — Dated 11th May, 1867. 

The inventor proposes to construct a tubular, quadrant, or other portions of 
& segmental tube, and to fix the same on a bed plate or foundation. This tube 
is provided png cut completely through the internal periphery. He 
places standards on the bed plate containing bearings whose centre is from 
radii drawn from the pa at or segment, and in these bearings he sets a 
shaft or axle containing four or other number of arms, to the extremity of 
which he attaches pistons or circular discs furnished with i suitable | steam- — 
packing to fit the internal d of I tube or st 














carrying a series of stops of a circular 
form which pass over the a the segmental cylinder, and consecutively stop 
and open the entrance of the cylinder, in order to allow of the revolution of 
the pistons and to form a bearing for the pressure of the steam to force the 
pistons down and through the cylinder. The arms carrying the pistons are 
also provided with an annular ring just within the pistons ; this ring contin’ 


t 
2 
: 
z 
g 
3 
7‘ 
at 
g 
aM 
4 
8 
i 
5 
§ 





Class 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
“chinery and Futings, Sailing Vel, Boat, Carriages, Carts, 


ung. a oo Sheffield, “* Manufacture of steel tires, rails, axles, 
links, shafting, and other articles where thre uniformity i the wearing 5 
7 Sear ae bloom or ‘‘use” 


ie 


hammering or rolling forthe manafutare and fnahing of the article required. 
—Not proceeded with. 
1328. G. WILSON, Sheffield, ers.” — Dated 6th May, 1867. , 
This invention cannot be maw without reterence to the the drawings. 
1338. R. MARSDEN, Horwich, and U. BROMLEY, Ardwick, Lancashire, ‘‘ Rail- 
way brake.” — Dated 7th May, 1867. 


or 
figure of part of the body of the collar. The cloth of which the body is to be 
made is spread over the inside of the mould, and fastened by a few sprigs to 
the upper edge of the mould. The breast part is then filled with straw, sewn 
and formed up with a stuffer. Hair is laid in and straw over it for stuffing the 
body, and the body is sewn by portions at a time, and formed up to the body. 
By these improvements the body is easier brought to the required shape, and 
the long straw and other material used for stuffing being kept straight at the 
part of the collar which comes against the shoulders of the animal, the collar 
is less liable to gall the animal than collars of the ordinary manufacture, and 
joints which are a source of inconvenience in the ordinary manufacture are 
avoided. 
1347. G. Krauss, Munich, Bavaria, ‘‘ Tenders for locomotives.”—Dated Jth 
May, \867. 
This Seontinn cannot be described without refe to the drawings.—Not 
with, 





1369. T. A. WESTON, Birmingham, “‘ Springs for buffers and bearings, &c.”— 
Dated 9th May, 1867. 

This invention consists in constructing the said springs of a disc or plate of 
metal, or of a series of discs or plates of metal, the said disc or discs having 
attached to them, or cut from them, a series of small springs or tongues. 

1373. T. tne Birmingham, “‘ Friction coupling brakes.”—Dated 9th 
May, 1867. 
This invention cannot be described without reference to the drawings. 


1379. R. ANDREW, Derby, ‘‘ Machinery or apparatus for communicating 
between passengers in railway carriages and the guard and driver of railway 
trains.” —Dated 9th May, 1867. 

Among the various features comprised in this invention are the following :— 
One arrangement or modification which the ee — to apply to a first- 
class carriage consists of the following apparatus : is apparatus consists od 
a sliding bar somewhat longer than the length of a side of the cai 
which it is employed. This bar slides in bearings secured to the outside of the 
framing of the carriage, and each bearing may be provided with a frictlon 
roller for the bar to lie and slide upon; the end of each bar is perforated, and 
carries a chain which terminates with a hook, by which mears each bar is 
connected with a corresponding bar = the next adjoining carriage. With 
either end of each of these sliding bars is connected the lower end of a vertical 
rocking lever by means of a pin or axle; this rocking lever works upon a pin 
in an arm, stud, or bracket attached to the end of the carriage in such manner 
that the upper end of this rocking lever may be readily connected with a bar 
which slides in a bearing or bearings inside each compartment of the carriage 
under the top or roof of the same, and in each such compartment of the 
carriage is a handle attached to the sliding bar, so that a passenger desirous of 
communicating with the guard or diver may do so by slightly sliding the 
handle placed in such compartment. For example, the sliding bar may be attached 
to a gong or bell, or it may be attached to an apparatus to ring such bell, or it 
may communicate motion toa telegraphic apparatus, and thereby call the atten- 
tion of the guard or driver. Self-acting breaks as heretofore applied consists, 
according to one modification or arrangement, in applying to either side of a 
railway carriage breaks which act upon each pair of wheels by means of levers 
or bars attached to the breaks, and a!so attached to either end of a rocking lever, 
which lever is placed midway between each pair of wheels, and works upon 
an axle in or on a bar attached to the axle box bearings; whereas in this inven- 
tion, according to one arrangement or modification, the patentee employs a 
rocking lever having its upper end somewhat longer than heretofore used, such 
upper end terminating in a fork or clip which is secured toa slide bar having 
its other end lying on the end of the buffer rod, and being so kept by a balance 
weighted lever, or by a spring, such slide rod forces the breaks on to the wheels 
when the buffer rods press each other each inwards. One or more pairs of 
the buffer rods are each provided with a block, which, as the rod moves in- 
wards, takes into a box or recess on the inside of = bottom framing of the 
carriage, in which case the rod acts upon the breaks; but when it is desi 


1395. J. A. KNIGHT and C. BAST. Hamway-street, Oxford-street, London, 
‘sRetppacting and cane tw ful tap far Waverly @ com- 
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1357. J. GASKELL, Blackburn, \ Building cops in winding machines.” —Dated 8th 


May, \867. 
In the pirn or tube winding machine, instead of employing the ordinary 
conical tube in connection with a heart motion for forming the cops, the 
oo ene Rn ean etn a sylale OER Ce Oe 


the cop by means of the heart motion working in connection with an ordinary 
cop builder, and this ee at cap aan aheaaigel te haling one ine 


Birmingham, “‘ Manufacture of single and double box pickers 
—Dated 10th May, 1867. 
the manufacture of single and double box pickers for 
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to the tubes of a telescope ; the collars may be set a certain distance apart, and 
kept at that distance by set screws. For paper or fabrics these frames or creels 
are constructed in a similar manner to that above described, and may be fur- 
nished with pins or clips to catch hold of the edges or sides of the paper or 
fabrics. When these frames are filled they are run into the grooves in the discs, 
catches being arranged to prevent these frames slipping out again. 


1363. G. DONISTHORPE, Leeds, “ wool, &c.”—Dated 8th May, 1867. 
This invention has for its object improvements in machinery for combing 
wool and other fibres, and the improvement relate, Firstly, to the of 
combing machine known as Noble’s or Donisthorpe’s combing machines, 
which are composed of one large circular travelling comb, and usually of two 
smaller circular combs working therewith, the large comb having ranged 
around its exterior troughs or tubes carrying the slivers to be combed, and the 
smaller combs being placed on the inner side of the larger comb. es 
to the present invention, in place of combining the slubbings from the small 
comb with the slubbings from the large comb, the patentee leads the slubbings 
from the large comb into one can or receptacle, whilst the slubbings from 
the smaller combs are led to another receptacle, by which means he is enabled 
to drive the drawing off rollers working with the larger and smaller combs at 
different speeds in place of always being driven at the same surface speeds as 
heretofore necessary when all the slubbings were combined with one another. 
In order to lead off and condense slubbings of fibre as they are drawn off by 
drawing rollers from endless travelling combs of combing machines, he passes 
the slubbing as it comes from the drawing off rollers through a pair of con- 
ducting or forcing rollers, which force the slubbing into a fixed tube, the mouth 
or opening of w is formed to fit against the circumference of both rollers 
where they meet together, and from this tube the slubbing is led away to any 


desired point through a tapering conducting tube, which is made to increase in - 


diameter the further it recedes from the forcing or conducting rollers before 


mentioned. 
1391. J. COMBE, Starbeck, Yorkshire, “ Machines for winding cops and warping 
from cops.” —Dated 10th May, 1867. 


This invention relates to several former patents dated respectively 17th 
June, 1859 (No. 1466), 11th August, 1862 (No. 2247), 14th April, 1863 (No. 
937), and 19th May, 1864 (No. 1264). The patentee claims, First, the 
arranging ery for winding cops from bobbins in such manner that these 
bobbins from which the yarn is drawn may be supported on spindles carried 
in ofl — 30 PP the bobbins are able to revolve very freely until the tension 
becomes less than is desired when the bobbins are caused to come in contact 
with suitable rubbing surfaces. He also claims, in arranging machinery for 
winding cops, the combining with a tension lever acted on by the yarn a wire 
or instrument which, by passing from one side of the centre of the lever to the 
other, acts on a catch and stops the winding spindle, both when the tension 
lever rises too high and when it falls below its proper position.: He also claims 
the arranging machinery for warping from cops with —— weights pressing 
on the mouths of the eyes through which the;yarn from the cops passes, 80 as 
to give a uniform tension to the yarn as it comes from the eyes. 


Class 4. AGRICULTURE. 
Including Agricultural ae 2. Implements, Flour 


anes, ©. oem, Thetford, mane Drawing and dressing seed.” —Dated 7th 
‘ay, 1867. 

In performing this invention the clover or trefoil, or it may be other seed, to 
be drawn and dressed, is first passed on to a separating sieve or riddle which 
sifts out the stone, grass, and other extraneous seeds, and separates them from 
the clover or trefoil. The clover or trefoil then passes into a sheller, in which, 
by a revolving drum with inclined beaters upon it working with a conical 
barrel with grooves on the interior surface, the shell is rubbed off. The seed is 








to prevent the breaks from being acted upon when the buffer rods move inward 
as the train is backed, the driver by moving a handle upon the engine or tender 
will cause a bar to slide in each carriage, each of which bars is connected with 
one end of a bell crank lever having its other end attached to a vertical sliding 
fork, which will embrace the buffer rod and prevent its entrance into the box 
or recess, 

1392. W. Suy Cottage-green, Camberwell, “‘ Apparatus for navigating the 

air.” — 10th May, 1867. 

In carrying out this invention the patentee constructs a car of cylindrical 
form with tapered ends of a light frame covered with silk or any other 
suitable material; passing through each end of the car are upright shafts, 
attached at both extremities to elevating vanes, blades, or propellers capable 
of being arranged by suitable mechanism at any angle. On each of the upright 
shafts is a circular plate running under four very small wheels, and thus sup- 
porting the car; at each end of the car is a horizontal shaft carrying two or 
more vanes, blades, or propellers at their jes outside the car. Each 
shaft may be driven by band gearing actuated by independent motive power. 
Attached to each side of the car, and on a plane with its longitudinal axes, are 
one or more sustaining surfaces made of a slight frame of a size proportionate 
to the weight to be borne through the air. When the weight is such that the 
great length of the ep surfaces would be objectionable there may be 





the cells an arrangement is made for exploding the mixed gases they are to 
contain, and also for admitting a small jet of water. All the 
the cells and in the expanding part is fill 





then el d to a dressing riddle through which the greater part of the shelled 
seed passes, and it is conducted to a spout which discharges it into a sack or 
receiver. The chaff is carried by an air blast over the end of the riddle, and is 
blown away ; the seed which has escaped shelling also passes over the end of 
the riddle together with a portion of shelled seed; it is received on to another 
sieve which separates the shelled from the unshelled, and discharges them by 
spouts into separate sacks. 
1346. W. R. LAKE, Southampton-buildings, Chancery-lane, London, *' Scouring 
or ing grain.” —A communication. — Dated ith May, 1867. 

This invention consists, in the combination and arrangement of 
a revolving stone or iron-head with a stationary brush having a central feed- 
opening through which the grain is admitted, and a discharge over the 
periphery of the stone. Second, in the application and use of a dishing or con- 
cave screen, and a corresponding convex brush in combination therewith. 
Third, in the formation of air passages through the outer shell, in such manner 
that the extérnal air may be drawn in by the action of the fan and 
through the descending sheet of grain. Fourth, in locating the fan centrally 
below the screen, so that a downward air current may be produced through the 
meshes of the said screen, and also an upward air current through the 
descending sheet of grain. Fifth, in forming a doubie off set in the annular, 
leg by which the centrifugal velocity of the grain may be checked as it is dis- 

the screen before it meets in its fall the ascending current of air 
fan. 

1354, J. and A. FAIRLBY, 


an ~ “ Manufacture of plantation and 
other hoes.” —Dated 8th May, | 


This invention consists in making hoe and other blades from strip, sheet, 
bar, or plate iron or steel, or iron and steel ae ee 


the patentees form the blade separate and distinct by itself, as also the eye 
separate and distinct, providing means either by a thumb or other screw catch, 
wedge, collar, or other equivalent means, for securely holding the blade and 
eye together when connected for use, by which arrangement, the eye being 
secured to an ordinary handle, a new, or larger, or smaller, or other formed 
blade or movable implement may be applied or changed at pleasure. And this 
same principle applies whether the means used for holding the blade be an eye 
socket, tang, other equivalents. 


Rugeley, Staffordshire, “ Construction of machinery for 
and mizing food , &c.”"— Dated 10th May, 1867. 
This Samus pinecone tdhow em ie mounted upon 














THE ENGINEER. 








suitable mechanism ing and closing the aperture for the supply of meal. 
The spindle is caused to revolve by means of any suitable motive power and 
, ag well understooc. At the upper or wider end of the conc is fixed a 
th compartments to contain the roots, meal, and other materials to 
be mixe’, the same being also provided with a feed apparatus, and also with a 
tt off slide and movable grating to porportion the meal to the quantity of 
or other materials which are to be prepared and mixed. Upon motion 
being given to the supply apparatus, and to the vertical spindle, the roots, 
meal, and other substances pass through the hopper, and are subjected to the 
action of the mixing knives or blades, by which they are reduced to a pulp, 
and thoroughly mixed, the whole being then expelled at the bectum of the cone 
in a fit state to be used for feeding purposes. 

1386. J. NORMAN and W. HAY, Glasgow, “ Manufacture of flour.”—Dated 10th 

May, \867. 

This tevention consists in drying the meal or flour, by preference with the 
aid of heat, between the processes of grinding and dressing it, and the dressing 
process is thereby very much facilitated, and the finished flour in the best con- 
dition for use by the baker. 


Class 5.- BUILDING ‘ : ; 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, 4c. 
1364. H. R. COTTAM, Old St, Pancras-road, London, ‘* Ornamental balusters and 
balustrades, &c.”— Dated 8th May, 1867. 

This invention consists in forming or and balustrades of 
iron bars with grooves in them with overlapping flanges, and into each such 
groove the patentee slips lengths of ornamental tiles, so as to fill up the 
grooves from end to end, where by a highly ornamental cffect is inexpensively 
obtained. 

1393. W. CLARK, Chancery-lane, London, “ Brick-making ‘machines.’ —A com- 
munication.— Dated \0th May, 1867. 

This invention cannot be described without reference to the drawings.— Not 

proceeded with. 
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Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
1339. W. W. GREENER, Birmingham, ‘‘ Breech-loading fire-arms.”—Dated 7th 
May, 1867. 

This invention relates to that description of fire-arms called “ drop down 
guns,” and consists in certain improvements (which we cannot describe in detail) 
in the mechanism for locking down the breech ends of the barrels against the 
break-off.— Not proceeded with, 

1345. W. E NEWTON, Chancery-lane, London, “ Explosive compounds.” — 4 com- 
munication.— Dated 7th May, 1867. 

This invention relates to the use of nitro-glycerine in an altered condition 
which renders it far more practical and safe for use. The altered condition of 
the nitro-glycerine is effected by causing it to be absorbed in porous unexplo- 
sive sub such as ch I, silica, paper, or similar materials, whereby it 
is converted into a powder which the inventor calls dynamite, or Nobel's safety 
powder. By this absorption of the nitro-glycerine in some porous substance it 
acquires the property of being in a high degree insensible to shocks, and it can 
also be burned over fire without’ exploding. The afi id safety powder or 
dynamite is exploded, First, when under very clofe and resisting confinement, 
by means of a spark, or any mode of ignition used for firing ordinary gun- 
powder; Secondly, without or during confinement by means of a special ful- 
minating cap containing a strong charge of fulminate, which is adapted to the 
end of a fuse, and is strongly squeezed to the latter for the purpose of more 
effectually confining the charge, so as thereby to heighten the effect of the 
detonation. Third, by means of an additional charge of ordinary gnnpowder 
the explosion of the latter will cause the dynamite to go off even when it is 
only partially confined. 

1381. G. JEFFRIES, Oxford Hill, Norfolk, “ Apparatus for turning or closing 
central fire sporting cartridges.” — Dated 9th May, 1367. 

For this purpose the patentee employs a barrel of the size of the cartridge, 
and into which the.cartridge case is inserted, and its end, which is to be turned 
over against the wad which encloses the charge within it, then rests against the 
grooved disc or end of the barrel, which bas a tcoth within it, and is capable of 
being rotated by a crank handle as heretofore. In order to press the cartridge 
up to the grooved rotating disc or end of the barrel, he employs, according to 
this invention, a hand lever jointed to the side of the barre!, and with a forked 
projection upon it which comes against the head of the cartridge ; the two prongs 
of the fork come on each side of the head of the cartridge, and they are tapered 
and roughened at the side, so as to jam the head of the cartridge between them 
and hold it firmly, so as to prevent it tarning round, whilst at the same time 
the lever forces the cartridge up against the turning or closing disc. 

1400. J. PIDDINGTON, Gracechurch-street, London, “ Boring gun barrels and 
ordnance.” —A communication. — Dated \\th May, 1867. 

According to this invention the liquid employed in boring gun barrels 
(usually water and soap) is conveyed to the extremity of the drill or boring 
tool, and to the very point at which it is in contact with the metal to be re- 
moved, by means of a small tube of the same length as the boring tool, and 
laid parallel therewith. This tube is connected at one end thereof by a flexible 
joint of caoutchouc, or other suitable substance or material, with a larger 
tube which conveys the liquid from a reservoir placed above the boring 
engine. The heating of the drill or boring tool and of the barrel or gun, is 
thus very much reduced, and the exterior of the barrel or gun does not require 
to be kept cool by the application of any I'quid. The boring bench is slightly 
inclined in the direction of the mouth of the barrel or gun. 80 as to facilitate 
the escape of the borings, which are removed by means of the current of liquid 
which is conveyed by the before mentioned tube, and which liquid 
in returning carries with it the borings, thus obviating the necessity for the re- 
moval of the barrel or gun from the boring bench for the purpose of getting rid 
of the accumulated borings. The invention is equally applicable to the boring 
of the barrels of small arms, and of ordnance of any calibre. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1362. H. R. COTTAM, Old St. Pancras-road, London, “ Bedsteads." — Dated 

8th May, 1867. 
In performing this invention the patentee forms the posts, the angle-irons 








vaporiser and burner, in which a constant but regulated supply of hydrocarbon 
oil is maintained for the purpose of being converted intu vapour and super- 
heated, and in its superheated state consumed at the burner, The form 
of the apparatus which he employs will vary according to the circum- 
stances of its application, and whether used for heating or lighting, but 
in all cases the same principle of construction and action wiil obtain — that is to 
say, first, the supply of oil will be continuous and at a pressure due to the 
elevation of the oil reservoir; secondly, the passage or passages for the escape of 
the vapour to, or its discharge from, the burner will be so proportioned as to 
produce a back pressure in the vapouriser; and thirdly, the heating surface and 
capacity of the vapouriser and burner will be such as to admit of the whole of 
the vapour generated being superheated before it passes off to be consumed. 

1842, J. B. BuLyTHe, London-street, London, “ Coating and ornamenting 

metallic or other surfaces."—A communication. — Dated 7th May, 1867. 

This invention is carried out in the following manner :—For mixture No. ! 
the inventor prepares a solutiun of platinum in nitro-muriatic acid, and after 
reducing the solution by evaporation, and diluting with distilled water, he 
adds (drop by drop, stirring continually till all the platinum is taken up) a 
sufficient quantity of essence of lavender, and he washes on a filter with 
liquid ammonia diluted with water. He then mixes the filtrate with red lead and 
borate of lead in the following proportions :—To 200 paris of platinum, treated 
as above described, he adds 60 parts of red lead, and 6v parts of borate of lead, 
he grinds the whole up in a mortar, adding a further ..uantity of essence of 
lavender until it acquires the proper consistency. He employs the platiniferous 
mixture as follows: —He cleans the metallic surface he wishes to coat, and lays 
on the mixture with a brush or otherwise ; he then heats the articles to red- 
ness in a muffle or closed furnace, and obtains after cooling a dead steel grey 
or silvery surface. To obtain the bright steel grey or silvery coating he pre- 
pares the mixture as follows:—He melts together in a crucible, and then runs 
into water, 3000 parts of white sand, and 1200 parts of red lead ; he grinds up the 
granulate, particles with distilled water, and dries the powder obtained, and 
then mixes this well with 100" parts of Venice turpentine and 300 parts of 
ordinary essence of turpentine. He now takes equal parts of this mixture 
and of the platiniferous mixture No. |, before described, and after mixing them 
he applies the mixture with a brush or otherwise to the surfaces ho wishes 
tocoat. He then heats the articles in a muzzle or closed furnace to a red 
heat, and on cooling he obtains a brighter or silvery surface on the parts where 
the mixture has been applicd.—Not proceeded with. 





Class 9.—ELECTRICITY.—Nonsg. 





Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads, 


1351. T. J. MAYALL, Bouverie-street, London, ‘* Apparatus employed in print- 
ing.”-— Dated 8th May, 1867. 

The object of this invention is that paper or other fabric supplied in a 
continuous length from a roll or other feed may be printed on both sides of it 
and then pierced or cut, to facilit bseq P , or cut or separated 
and deliverec in separate sheets of the desired size. The paper or other 
fabric to be printed as fed from a roll or other source of supply passes between 
a pair of damping rollers formed of elastic india-rubber, or other suitable 
material, one or both of which rollers is or are kept at the desired degree of 
moisture by contact with another or other rolls supplied with water. The 
paper or other fabric then passes over one printing cylinder for printing on one 
surface of it, and to which it is borne by a suitable pressure roller, after which 
the paper or other fabric may, if desired, pass over a heated cylinder by which 
the printing just effected may be more quickly set. Thence the paper or 
other fabric may, if desired, be again acted on by other damping rollers 
(though the patentee has found such second damping unnecessary) previous 
to its being printed on the other side by passing over another print cylinder, 
to which it is also borne by a pressure roller. If desired, the paper or other 
fabric after the secoud printing, or when printed on both of its sides, may be 
again dried or partially dried by passing over another heated cylinder, 
Tho.gh he has found that such secoud heating is not generally necessary, a 
transverse knife or cutter with serrated or zigzag teeth acts at intervals to 
cut the paper or other fabric in its passage transversely in order to its separa- 
tion into sheets. This cutter is carried by a frame having a traversing motion 
given to it by arms or links, operated by cranks or otherwise, whilst by means 
of inclined courses the cutting surfaces are caused at the desired time to 
descend into and traverse for atime with the paper or other fabric, when 
springs cause the rise of the cutter and the descent of clearing bars to release 
or clear the paper from the cutters. The inclined courses support the cutters 
from the paper or other fabric during the return motion. Cutters may be 
employed to cut the paper or other fabric when desired longitudinally, or in 
the direction of its length; after leaving these cutters the paper or other 
fabric is conducted between pairs of endless tapes and pairs of clamps or 
nipping surfaces, which, by a jerking action, produce separation into sheets 
which ure then delivered to inclined tables or surfaces, and are accumulated 
in piles. 

1365. R. and A. WOOD, Islington, “ Apparatus for treating or pressing paper, 
é&c.”"—Dated 8th May, 1867. 

According to this invention the inventors employ a pair of revolving rollers 
or cylinders made truly smooth, or polished on their surfaces, and heated by 
gas or by other heating agency. These collars or cylinders are so contrived 
as to be capable of nice or delicate adjustment with respect to each other, so 
that they may be brought as near to or as far from each other as desirable, 
in order to accommodate the space between them to sheets or pieces of any 





these rollers and their rolling pressure, aided by the agency of heat, removes 

from the reverse the impression of the typography applied on the required 

surface. Moreover, this operation imparts a gloss or finish to the paper or 

material, and communicates an improved appearance to the typography.— Not 

proceeded with, 

1366. S. W. WORSSAM, jun., Chelsea, ‘‘ Apparatus for working wood.”—Dated 
9th May, 1867. 

This invention relates more particularly to that class of machine known as 
the “universal joiner,” and consists, First, in the application to such 
machines of means or apparatus whereby tenons may be completely cut in 
one traverse of the wood. For this purpose the patentee employs according 
to one arrangement, in addition to the ordinary saw or mac ine spindle, two 
vertical rotating spindles upon which suitable saws or cutters are fixed ; the 
wood being fixed in a vertical position to a suitable clamp, and passed across 
a pair of saws on the main spindle of the machine, thereby producing two 





| 





required thickness. The paper or other material to be treated is fed between | 


| such low 


upright pipes are provided with stop cocks so one 
them is opened by the attendant, the hot water is injected into the interior 
the vessel being washed, thereby very effectively cleansing them.—Not pro- 


1376. A. Hence, Paris, “ Pianos."—Dated 9th May, 1867. 

This invention relatesto the construction of grand pianos, and consists in 
80 constructing and a the instrument that it shall stand in a vertical 
position, with the key-board at the upper surface, an elevated seat or tribune 
being provided fur the performer. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


DECISION OF PRELIMINARY MEETING: Much Demand: Difference 
of Opinion—THE AMENDMENT: Widely Approved: Why With- 
rawn: Anticypated Future of the Association: Anticipated 
Division into South Staffordshire and East Worcestershire—T ms 
Week’s Demanp: Wo Increase; Orders Supposed to be Ki 
Back—Pia Iron: Make in Advance of Consumption: Inquiries 
—Exports oF IRON AND STEEL: Z'rifling Increase in Jron, 
Decrease in Steel: The Markets and the Quantities—ToraL 
VALUE OF ALL Exports AND Imports: Decrease in 
and Year: ANOMALY OF LARGE EXPORTS AND DEPRESSED 
TRADE DiscussED: Su Explanation ; Railway Contracts 
for Iron and Steel ils—IRONMASTERS’ ANNUAL REPORT: 
Railway Charges and Special Rules under Factories’ Act—MR. 
SAMUELSON, M.P., ON CONTINENTAL RAILWAY CHARGES FOR 
Iron AND CoaL—Harpwares: Little Doing in the Week: 
Inquiries as to Prospects: Views of Manufacturers; Effects of 
Fenianism on the Home Trade—FactoRY AND WORKSHOP ACTS: 
Appointment of Sub-Inspectors; Employers’ Opinions. 
THE preliminary ting of ir ters decided to make no 
alteration in either the price of iron or the rate of wages. This 
decision has not given satisfaction to the majority of the members 
of the trade, notwithstanding that they were themselves present 
at the meeting. The motion that prices and wages should remain 
unalte’ was made by the chairman, because it embodied the 
determination to which the panel (or committee of past and future 
chairman) had come—in all probability because they were aware 
of the alternative by which the meeting was afterwards influenced. 
To this motion an amendment was moved which contemplated the 
maintaining the present price of iron, but reducing wages 5 per 
cent., thus aiming at getting back one of the two sixpences which 
the men, when there was an extraordinary demand for their 
labour, succeeded in adding to the ordinary scale of wages. When 
this amendment had been proposed men who knew the intentions 
— the matter of certain leading members inquired what the 
effect would be supposing that those members declined to act upon 
it if it should be carried. The members whose dissent was sug- 
age had then openly to declare that they would not act upon it. 
his, as may be expected, led to a warm discussion, in which these 
members were referred to as occupying a position independent of 
the trade, though seriously influencing it, which statements in 
return drew forth the assertion that any benefit that might 
result from the reduction in wages would be given by its advocates 
to the consumers, thus still further lowering the already low prices, 
which, it was maintained, such advocates had for some time been 
taking, in opposition to the best interests of the trade, That 
rices were being accepted exclusively by second-class 
firms was denied, and they urged that the reduction was necessary 
if the making of finished iron is to be carried on at a profit—a 
state of things which, it was agreed on most hands, has been 
observable in the contracts which have been executed throughout 
the past twelve months. Such, however, would have been the 
issue resulting from the action of two influential firms in particular 
if the amendment had been carried that it was withdrawn without 
being submitted to a division. There seems.to be very little 
doubt that if it had been pressed it would have been carried. Nor 
is there much question in the minds of most members of the trade 
that if the amendment had fallen to the decision of the meeting,the 
men would have declined to accept it. Therefore, it is 
complained that the majority of the firms have been placed in an 
unfavourable position because of the determination of the few to 
ee a course, independent of q , upon which they 
nad themselves resolved. Although the separation may not take 
place immediately, it is being maintained by those masters who 
are most disappointed at the result of the meeting that it must 
ultimately lead to the present association being split up into two, 
the masters of South Staffordshire and East Worcestershire 
forming each an association of their own; and it is clear that the 
interests of the thick and thin coal districts respectively are 














cuts or “‘ kerfs” the length of the required tenon; then by g the 
traverse of the clamp, the material is passed between the saws or cutters on 
the two vertical spindies in such manner as to form the shoulaers of the 
tenons and allow the ‘‘ cheeks” or waste pieces to fall away. The invention 
consists, Secondly, in the application to such machines of means whereby 
they are rendered capable of producing larger and more perfect mouldings 


feed rollers to feed the material up to the cutters, which he places on a cutter 





or lath bars, and the bars of the head and foot rails of iron and brass bedsteads 
with grooves with overlapping flanges, and into each such groove he slips 
lengths of ornamental tiles so as to fill up the groove from end toend. In this 
way a highly ornamental effect is inexpensively obtained. Or, in place of 
tiles, slips of ornamental glass may be employed, or plain glass backed with 
colour or ornament may be used. In place of employing overlapping flanges 
to retain the tiles or glass slips in position, the overlap may be omitted. The 


block on the end of the machine spindle, the material up to the cutters, which 
; he places on a cutter block on the end of the machine spind.e, the material 
| being fed beneath such cutters on a suitable table by the feed motion above 
| described. The invention consists, Thirdly, in the application to such class of 
| machines of means for squaring out and completely finishing the ends of 
| mortices which are at present left of a semicircular form on account of the 
| form and action of the cutters by which they are produced, the squaring out 
¢ ding to the ordinary plan) being afterwards effected by hand. For this 





posts of bedsteads may be made double, or each of two parts, at a di the 

one from the other, and the ornamental tiles or slips of glass introduced 

between the two parts and retained by flanges. In this case tiles ornamented 

on both faces may be employed. 

1370. T. Stms, Tooley-street, London, ‘* Making all kinds of waistcoats reversible.” 
—Dated 9th May, \867. 

This invention consists in forming the foreparts of ordinary waistcoats of two 
different patterns, and placing one of each kind together, and working button- 
holes through each fore part, and sewing the buttons on the back end of each 
button-hole, The edges, being bound, prevent the different colours being seen, 
and enables a person to wear which side of the waistcoat he pleases outward.— 
Not proceeded with. 

1375. T. BROWN, Newgate-street, London, ** Coffee-pot.”—A communication.— 
Dated %th May, \867. 

This invention consists, First, in the employment ofa strainer of peculiar 
construction for dividing the iower portion of the coffee-pot which contains the 
liquid from the upper portion in which the groand coffee is placed. The 
said strainer is formed with a rim or flange to fit the inside of the pot, and is 
provided with a hollow stand whose base rests on the bottom of the same. A 
tube is attached to the upper end of the hollow stand, and extends upward 
nearly to the top of the pot, its upper end being provided with a removable 
plug or stopper When pressed by the steam or vapour some of the water 
Passes up this hollow stand and tube, and flows therefrom to the coffee lying 
in the strainer, through which it filters or perc>lates into the space below. 
The said improve nents consist also in making the strainer adjustable upon its 
stand to allow a greater or less quantity of coffee to be conveniently made in 
the same pot; and lastly, in the peculiar formation of the pot, whose lower 
part is made conical, while the part above the strainer is made cylindrical or 
paralle) The strainer is, by preference, formed of finely-perforated sheet tin 
or _ suitable metal, and may be slightly concave or dished.— Not proceeded 
with, 





Class 8.—CHEMICAL 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewina, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

1329. T. Crow, West Ham, Essex, “‘ Apparatus for burning hydrocarbon oils,” — 

Dated th May, 1867. | 

in carrying out this invention the patentee uses an apparatus consisting of a 


than has previously been the case. For this purpose he employs self-acting | 


| Purpose he fixes suitabie chisels or cutters to the main standard, or other | 


| suitable part of the machine, in such manner that, when the revolving tool 

| has done its work in producing the mortice, the material without removing 

| from its table is pressed forward on to the chisels or cutters, so as to effect the 
completion of the mortice, sucl: chisels or cutters being capable of adjustment 

to different sizes of mortice, and being capable of removal, or of being turned 

| out of the way when not in action. 

| 1367. A. Fournier, La Rochelle, France, ‘‘ Manufacture of small model or toy 

boat, or ships from paper or cardboard.”—Dated 9th May, 1857. 


This invention consists in the manufacture of small ships of piper or card- 


| board glued in strips or gauffered or moulded and coated with a coloured 
varnish which, rendering them waterproof, prevents the water dissolving the 
glue employed. — Not proceeded with, 

| 1871. J. BOWDEN, Preston, “ Jmprovel ‘bib’ ‘stop’ or water closet tap or 

| cock.”—Dated 9th May, \867. 

According to this invention the water is received from the feed or supply 
| pipe in a cup or socket thereon, in which the inventor places a ball of gutta- 
| percha (or other buoyant material;) the outer portion of the said cup or socket 

is chased or screwed so as to receive a cap or cover, projecting from the side 
of which is the discharge pipe; at the juint between the socket and the cover 
is formed a flange, such joint being made perfectly watertight by means of a 
ring or washer of india-rubber, which ring also form the valve seating. In 
the direction of the axis of the feed pipe, and through the cover, is a piston 
rod working in a stuffing (or through a second ring of india-rubber), the 
internal end of the piston rod having an enlarged concave end, the other or 
external end of such rod terminating in a*‘button ” or thumb piece. The 
action of the tap or cock is as follows:—On the water entering the fee! pipe 
the ball in the socket or enlarged end of such pipe is forced against the ring or 
washer forming the valve seating, the pressure of water on the ball retaining 
it firmly on its seating until water is to be discharged, when pressure by 
the thumb on the “ button” of the piston (or by a crank and lever) will, by 
the other or concave end of piston, remove the ball from ita seat, and allow 
escape of water by way of discharge pipe. Applied to water-clo ets the 
* button ”’ end of the piston will be passed through the seat of the closet, or 
the seat may be hinged and reston the “ button” so as to render the tap 
self-acting. In the supply pipe near the tap or cock he constructs a syphun to 
prevent passage of noxious gases to mains when empty.—Nol proceeded 
with, 
1372. M. FLEMING, Dundee, ‘‘ Washing and cleaning bottles,”—Dated 9th May, 
1867. 
This invention consists in applying within an ordinary or other steam boiler 





g more sharply defined every quarter. The decision of 
the meeting, it will be perceived, has fuily justified our confident 
assertion made a few weeks ago that such were the views enter- 
tained by certain leading makers upon the question of wages that 
no motion would be adopted which contemplated a reduction in 
the payments made to the men unaccompanied with a lowering of 

rices, 
As was to have been expected, the decision has not led to an 
increase of orders at present; but those members who maintained 
that the course was a wise one believe that orders, which have 
been kept back in the past few weeks b of the expectati 
of certain buyers that prices would have been reduced, will now 
be given out. 

The make of pigs is much in advance of the consumption ; but 





inquiries are now beginning to be made for the quantities to be - 


delivered throughout the quarter. 

The increase in the exports of iron in November is very small 
indeed—less than £3000. In steel there is a falling off in the 
exports for the month of £24,128. The following figures will 


| show the value of these exports for the month and the eleven 
; months of 1866 and 1867 respectively :— 


Month of November. 

1866. 1867. 67. 

Pig and puddled .. £114,523 .. £100,527 .. £1,423,427 | .. £1,572,258 
Ber, angle, &c. .. 206,148 .. 187,315 .. 2,147,472 .. 2,182,352 
Railruad.. .. «+. 336,743 .. 334,505 .. 8,915,641 .. 4,630,584 


Eleven Months. 
1866, 18) 


Wire ++ «ec ec 89,205 «. 26201 .. 422,864 os 325,997 
Telegraphic ditto .. 11,233 .. 9,992 .. BULBI5 .. 204,326 
Castings eo co 98,582 .. 62954 .. 662,907 634,738 
Hoops, sheets, &c.. 134,024 .. 72,141 .. 1,647,335 .. 1,760,447 
Wrought of all sorts 201,314 .. 166,621 .. 2,453,852 .. 1,984,435 
Old iron .. ss oe 9,607 .. 20,334 .. 49,795 .. 179,541 
Steel, unwrought.. 106,792 .. 82,664 ., 1,029,907 .. 998,619 


The decrease in pig and puddled iron during the month is 
wholly attributable to France, which falls from £37,026 in 
October, 1866, to £16,460. The increase in bar, angle, bolt, and 
rod iron is due chiefly to British India, British North America, 
and “other countries.” India takes £46,124, instead of £38,622, 
and North America £2140, imstead of £535. With the United 
States there is a decrease from £62,715 to £27,429, and this 
accounts for the general falling off in the exports of this deserip- 
tion of iron. In railway iron the very small decrease arises from 
the restricted exports to the United States, Sweden, and 
Australia. India, however, springs from £102,059 to £165,735, In 
castings the very large increase is almost entirely due to India 
and Australia. The very marked increase in the exports of hoops, 
sheets, and boiler-plates must also, in the main, be attributed to 
India, to which country they have risen from £16,650 to £56,463. 
With the United States there is a falling off of more than £13,000. 
In wrougit iron there is a large diminution in the exports to 
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Australia and the United States. In steel the total falling off 
for the month is £24128, and this decrease is wholly with the 
United States. 

The total declared value of the exports for the month is 
£14,879,739 - a decrease of £200,091 on those of the corresponding 
month in last year. For the eleven months the exports were 
£167,931,378, showing a falling off of £5,981,844, as compared with 
the same period in 1866, but an increase of £17,099,034 over the 
eleven months of 1865. The imports for October are £19,406,564, 
a decrease of £123,918, as contrasted with the same month in last 
year, and £4,202,116, as compared with 1865, For the ten months 
to which period they are made up the imports were £181,370,3'4, a 
decrease of £12,329,066 as compared with the same period in 1866, 
and an. increase of £20,803,495 when contrasted with the ten 
months of 1865. 

The state of things which these returns show, coupled with the 
existing great depression in trade, was much discussed on "Change 
in Birminzham yesterday (Thursday), and in Wolverhampton on 
the day before. At the last-named place the trade had the benefit 
of the presence of the Right Hon. C. P. Villiers, one of the 
members of thelate Government. The fact that, notwithstanding that 
the export trade is now not more than about 3 per cent. under the 
highest return ever known, yet that there should be an absence of 
work almost unexampled in many departments of our national 
industry, seemed alwest irreconcilable. The only explanation 
that could be imagined by the inost thoughtful and experienced 
was that the railway companies, who are now the greatest con- 
sumers of iron in the home market, had almost ceased to 
purchase. We perceive, however, that certain of the leading 
foie railways are purchasing again to some slight extent. 
Thé North British received tenders on Tuesday last for 
3000 tons of iron rails and the customary fastenings, and the 
Great Northern Company are receiving offers for 3600 tons of 
double-headed iron rails of the large section, and as many as 2056 
tons of cast iron chairs. Both companies would seem also to be 
experimenting cautiously with steel rails, for with the 3000 tons 
required by the North Lritish 500 tons of steel rails are sought, 
and with the 3600 of the Great Northern 620 tons are 
asked for. 

At the preliminary meeting the panel presented a report of 
their proceedings during the year, recapitulating the subjects men- 
tioned in detail in reports presented to previous meetings. They 
said :—‘* No conclusion has yet been arrived at, or even recom- 
menudation made, as the result of the evidence taken before the 


Royal Commission on Railways, and the anomalies on the 





mileage and charges for minerals and metals are still very great. 
Evidence s been given before the Koyal Commission oa Trades’ 
Unions. A sub-committee have met frequently to consider 
the question of special rules for the trade under the Factory Act. 
Mr. Baker, her Majesty’s Inspector of Factories, has co-operated 


w_- the committee in a very friendly spirit, and rules have been 
framed for ¢ ’ j 

rules have been duly returned, and they came into operation on 
Wednesday. 

The first of the above two subjects, mentioned amongst others in 
the committee’s annual report, we find Mr. Samuelson, the M.P. 
for Bunbury, touches upon in his valuable paper which appeared 
on Saturday last as a parliamentary document, “ Concerning 
Technical Elucation in various Countries abroad.” Mr. Samuelson, 


1 fF 
LE 
it will be remembered, has been to France, Germany, Switzerland, and 





Belgivm, ‘o observe the methods of industrial eduction in vogue in | 





each of thosecountries, 

Education. From his conclusions we make the following extract :-— 
**The cheap carriage of coal and iron on our railways is another 
important condition of the successful pursuit of our great manu- 
factures. Iron ores are carried in France at rates below three- 
eighths of a penny per ton per mile; coal is sent from Westphalia 
to every part of France, Holland, and Germany, at one halfpenny 
per ton per mile, including the use of wagons, and these rates are 
not unprofitable. Iron is delivered from Seraing, near Liege, into 
the port of London, for 13s. per ton, or Zs. cheaper than from 
Wolverhampton.” } 

Searcely anything has been done in the hardware trades of the 
district during the past week in consequence of the Christmas 
festivities. As might have been expected, no orders whatever 
have been distributed either on account of home or export trade, 
most of the manufacturer's being engaged in stock-taking. Inqui- 
ries at the export houses both in Birmingham and Wolverhamp- 
ton respecting the prospects of the new year have not elicited any 
encouraging information. By some the depression in trade is 
attributed in part to the maintenance of the price of iron in this 
district; ‘ u: this can scarcely be the case, seeing that, with the ex- | 
ception of some half-dozen firms, the ironmasters have sold con- 
siderably under the oflicial list for some time past. The colonial 
and United States markets appear to be the principal source of 
demand on whieh the works here must depend in future, at 
least for a lengthened period. India is doing nothing, and 
shows no syuptoms of early improvement. Continental trade 
is in a state of «as great uncertainty as ever, and other 
quarters of the globe do not promise much immediate activity in 
commercial affairs. The home trade certainly will gradually 
improve, and many of the factors’ travellers who will be ‘‘ on the 
road” again next week anticipate a pretty good spring trade. 
Little as may be the effect which the movement will exercise upon 
the foreign trade, the home market is decidedly influenced very | 
prejudicially by Fenianism. Buyers are intluenced by a feeling of 
insecurity as to the s.fety of their establishments, and they will 
not therefore purcha emo.e tian sufficient for the retail demands as 
they are made. The London market is prejudiced by the con- 
spiracy to a very serious eatent. It has put a stop to nearly all 
sales there. 

The Factory and Workshops’ Acts, by which the makers of 
hardwares will be very greatly influenced, continues to be much 
discussed, and manufacturers complain that the information they , 
possess upon the requirements of these measures is comparatively 
meagre, arising chiefly out of a want of ability to understand the 
somewhat complicated enactments. Four sub-inspectors have 
been officially appointed, as also the official medical officers. | 
The information required will doubtless soon be obtained, and in- | 
asmuch.as there is no disposition on the part of the inspector to 
proceed harshly in the adoption of the Legisiature’s stipulations, 
we do not anticipate any serious difficulty after.a slight lapse of 
time. 


s, and to report tothe Committee of Council on 
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WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THe Iron Trade: No Improvement to Note, but Business if any- 
thing, Duller ; Decreasing the number of Hands at some of the 
Establishments : No Improvement Expected until Spring : Small 


Demand for Rails on Home Account: Large Contracts for | 


Russia shortly expected : Reduction in the Price of Iron in the 
United States: Moderate Demand for Pigs: The Reduction of 
Wages—THE TINPLATE TRADE: A Re-action Expected- THE 
Srram Coat TRapdE: Proposed Reduction of Wages—Tue Suir- 
BUILDING TRADE: Great Depression and the granting of £1 to 
ach Member of the Shipwrights’ Society—RUMOURED PROPOSED 
SALE OF THE BEAUFORT AND NANTYGLO WORKS—ERECTION OF 
New TinworRks AT ABERDARE—PRESENTATION TO A COLLIERY 
MANAGER, 


THE Christmas holidays generally occasion a cessation of business | 


in the iron trade of this district; but this season there has been 
1-ss on 1 avd than usual, and it is many years since both employers 
aid employ.d have witnessed such a dull Christmas as the one 
just gone by, more especially the latter, as they had before not 
only the prospect of employment for only about two-thirds of their 
time, but a reduction of 10 per cent. in their wages. Since last 

port no improvement has taken place, but if anything business 


ie Secretary of State’s sanction and approval.” ‘The | 


' launched one vessel during the year, a screw of 600 tons burthen; 


pn ees | Messrs. Laird Brothers, of Birkenhead, have recently launched a | 
' paddle-wheel steamer of 450 tons and 100-horse power, which will | 


has become somewhat duller, and the hands are being gradually 
reduced at some of the leading establishments. Nor is any im- 
provement e until the present year has well commenced; 
indeed, it is believed by some who are competent of forming 
an opinion, that the present depression will not cease to 
exist until the spring has fairly set in. The time, how- 
ever, must come when activi will again prevail at the 
leading works, and it is to be hoped that with the new year 
an improvement will be inaugurated, and the dulness which has 
characterised all branches of the trade for so long a period will 
never be again witnessed in this or any other iron-producing 
district in the kingdom. For rails on home account there is not 
much demand. The Great Northern and a few other companies 
are in the market, but not for any very large quantities; and it is 
well known that the dulness now existing has been considerably 
augmented by the financial discredit of the leading companies, 
which compelled them to defer making purchases they actually 
required. ‘The number of miles of railway requiring to be re-laid, 
not only at home but also in America, is something enormous, and 
the state of the rails in many places is such as will have speedily 
to be attended to. Some large contracts from Russia will shortly 
be given out, and it is very probable that the makers in this 
district will come in for a fair share, as Russia has for some time 
past been one of their best customers. Inquiries from the United 


—— Brothers) was 22,837 tons, as compared with 22,837 tons in 
During the last week or ten days more progress has been made 
in clearing the workings at the Oaks Co than at any time 
since the accident. 

The Hull West Dock is to be opened in the autumn of the pre- 
sent year. It is hoped thatthe Prince of Wales may be induced 
to attend the opening ceremonial. 

The Leeds Corporation Waterworks produced last year a profit 
of £14,367. 

There are some hopes that next spring will witness a considerable 
revival of trade at Sheffield. In South Yorkshire a fair demand is 
noted for Bessemer steel and tires, as well as for railway matériel. 
As regards the South Yorkshire coal trade, it may be added-that a 
moderate business has been done in Silkstone and the best qualities 
of the Barnsley seam for London and the southern depts; but 
there has scarcely been so much doing in engine fuel for the Lan- 
cashire markets. 

The iron works iu the neighbourhood of Hartlepool are stated to 
be pretty well employed ; a large screw steamer is taking in a cargo 
of railway-plates, and two or three vessels are freighted with iron 
chairs for London. Messrs, Richardson are completing a large con- 
tract for iron chairs. The Jubilee, screw steamer, lately launched 
from Messrs. Oswald and Co.’s yard at Sunderland, has had her 





States have not increased, and from advices lately received it, has 
been learnt that several of the American houses have reduced the 
price of iron, believing the makers in this district would do 
the same. This, however, is a fallacy on the part of the 
buyers, for there is not the least probability of any reduction 
being made in the price of iron, for at the present time few, if | 
any, of the ironmasters are realising a profit, if many are not | 
| working at a loss; and even with a reduction in wages matters will | 
be but little improved. The continental demand remains in a 
languid state, and this in a great measure is owing to the un- 
séttled position of political affairs, and so long as such continues 
there can be no hope of any reaction taking place. For pigs of 
; the best brands there is a moderate demand, but not so good as a 
| fortnight or three weeks ago. The notices ofa reduction in wages 
| expired on Saturday, and no opposition has been offered by the 
men, who have resumed work as usual. 
| The tinplate trade, owing to the falling off in the demand from 
| America, has not shown that activity at the end of the quarter as 
it did at the commencement, but itis generally expected that 
| increased animation will shortly set in. 
| Steam coal proprietors are well off for orders, and as a rule the 
colliers are fairly employed. There is a slight increase in the 
| demand from the mail packet stations, and, although large 
quantities have been sent there, the stocks are very small. 
Therefore there is every probability of a good trade being done with 
| the East for some time to come. France is also purchasing 
larger quantities than usual, and there is a slight increase 
in the demand from some of the Mediterranean ports. For home 
} qualities the inquiry is below the average, but this is probably 
owing to the mildness of the season. The reduction of wages at | 
the ironworks is to be followed by a like reduction at the various | 
collicries in the district, and it is well-known that the difference 
existing at the present time between prices and wages is much 
greater than it was a few years ago. The redvtction will average 
from 10 to 15 per cent. 

For some time past the shipbuilding trade at the principal ports 
in South Wales has been in a very depressed state, and a large 
number of hands have been unemployed. The depression is now 
so severely felt that at a special meeting of the Shipwrights’ 
Society it was resolved that the sum of £1 should be granted to 
each member. 

The Beaufort and Nantyglo Works, it is rumoured, are to be 
disposed of by the Messrs. J. and C. Bailey. If the concern 
changes hands the Bailey family, who have been connected with 
the iron trade for several generations past, will be completely out 
of it, Mr. Crawshay Bailey having disposed of his other ironworks 
some time ago. 

Active preparations are being made for the erection of new 
tin works, by a limited liability company, near Mr. Chivers’ 
foundry, Aberdare. A considerable amount of business has been 
done in South Wales with tinplates, and there is no doubt that 
the above will be in every way successful. 

Mr. D. Williams has been appointed manager of the Llantwit 
Main Colliery. Mr. Williamns was for ten years in the employ of 
Mr. T. Powell, and when he resigned the colliers presented him 
with a purse containing £15 6s., as a token of respect for his up 
right services between master and man. 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent. ) 


LIVERPOOL: Mersey Docks and Harbour Board : Shipbuilding on 
the Mersey—THE Oaks CoLiisry—HULL West Dock—L&Eps 
CORPORATION WATERWORKS — STATE OF TRADE: Sheffield: 
South Yorkshire—NortuH-Eastern District: Hartlepool : The 
Jubilee (s.8.): Cleveland Iron Trade: Pollutim of the Wear — 

30ILER EXPLOSION AT LeEEDS—NoRFOLK Estuary: Report by 
Mr. Hawkshaw—Tuoe_ River Irwe_t—-LoNpoN anpD NortuH- 
Western Rattway: The Great Runcorn Bridve. 

At the last meeting of the Mersey Docks and Harbour Board it 

was stated that, notwithstanding depression of trade, 1867 had 

been the largest year for revenue which the board had ever known. | 

Shipbuilding on the Mersey has had to struggle against many diffi- 

culties during the last few months. 
On the Lancashire side of the river the Liverpool Shipbuilding 

Company (formerly Messrs. Jones, Quigzin, and Co.) has only 
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the company has now on the stocks a screw of similar dimensions 
and tonnage. Not more than one hundred hands, are, however, it 
is stated, now employed at this establishment. The aggregate 
burthen of the vessels built and launched by Messrs. Royden in 
1867 was 10,487 tons; they have other ships building to the further 
aggregate burthen of 5200 tons. Messrs. Potter and Co. are refitting 
the troop steamer Clyde, which has been purchased by Mr. E. Bates, 
and is now in the Queen’s graving dock undergoing conversion 
into a merchant shipping vessel; the engines have been taken 
out, so that the space for cargo will be materially increased. 





| be completed early this year. Messrs. Laird have made consider- | 
| able progress with the armour-plated turret ship Captain, of 4272 | 
; tons burthen and 900-horse power, on Captain Coles’ system, | 
| as well as a composite gunboat, the Teazer, of 460 .tons, 
which is being built for the Admiralty. Messrs, Laird | 
have also in course of construction two armour-plated moni- 
tors, each about 1400 tons burthen and 140-horse power, be- 
sides an armour-plated ram of 1300 tons and 300-borse power ; the 
| three last-named vessels are all fitted with turrets on Captain ; 
| Coles’ system. Further, Messrs. Laird have a paddle-wheel steamer | 
of 700 tons burthen and 180-horse power far advanced towards 
completion. The two monitors, the ram, and the paddle steamer, 
| are all being constructed for foreign service. The engines and | 
| boilers for the whole of these vessels, the Teazer excepted, are all | 
| manufactured at the Birkenhead Irenworks. Messrs. Laird have 
| entered into a contrec{ with the English Government for the con- 
| struction of an ironclad ship of 3770 tons burthen and 800-horse 
| power, to be called the Vanguard : preparations are being made for 
| the early commencement of this vessel. Messrs. Bowdler and 
| Chaffer, of Seacombe, launched last year an aggregate tonnage of 
4800 tons, and they have now on the stocks three sailing vessels 
and a screw steamer, representing, on the whole, upwards of 2000 
tons. The aggregate amount of shipping built on the Mersey last 
year (exclusive of twelve iron screw steam barges built by Messrs. 








| 


engines fitted by Messrs. T. Clark and Co., of Newcastle. The 


| cylinders of the engines are 3lin. in diameter, with 3lin. war F | 


the propeller is 11ft. 9in. diameter and 18ft. pitch. At a tri 
trip the other day the Jubilee attained an average speed of 104 
knots per hour. There is not much change to note in the manu- 
factured iron trade of the Cleveland group, although it is reported 
that several railway companies will be shortly in the market for 
small quantities for rails. The engineering establishments of the 
northern district are generally slack. The deliveries of Cleveland 
pig to Manchester, Leeds, and other inland districts have tem- 
porarily fallen off, but to Scotland the shipments are still pretty 
well maintained. The coal trade of the northern district shows 
little change ; the demand for steam coal is good. An interesting 
meeting has been held at Sunderland to consider the question of 
the pollution of the river Wear. 

On Monday morning a boiler explosion took place at the Welling- 
ton Corn Mills, near Leeds, occupied by Mr. 8S. Exley, and several 
sub-tenants, Only two men were injured, and their injuries are 
not very serious. The cause of the explosion has not yet been 
clearly ascertained, but it is supposed to have been over-pressure. 

Mr. J. Hawkshaw, C.E., reporting on the Norfolk Estuary banks 
and foreshores, observes:—‘‘ Hitherto no very important mischief 
has apparently been done to the channel as regards drainage or 
navigation, but to speak with precision on this point would require 
a careful and expensive series of soundings and observations, as by 
this means alone would it be possible to determine accurately to 
what extent the existing bottom and sides of the cut differ from 
the bottom and sides provided for and shown on the award plan, 
If the abrasive action be allowed to continue the channel will be- 
come more and more irregular in form, creating shoals and shallows, 
injurious both to the drainage and navigation.” 

Mr. Hawksley, C.E., has partly prepared a report upon the state 
of the river Irwell. The report will be ready for presentation at 
the next meeting of the Salford town council. Mr. Foster, C.E., 
who was employed by certain property owners to make a survey 
and report in their interest, has, we understand, done so. In his 
report Mr. Foster states that the damage caused by a severe flood 
in November, 1866, was, to a considerable extent, owing to obstruc- 
tions in the river and other works constructeil by the corporations 
of Manchester and Salford. Acting upon this opinion, the property 
owners have instructed their legal representatives to claim from 
the corporations compensation for the loss already sustained, and 
to call upon them to take steps to prevent similar damage. Mr. 
Foster proposes the deepening of the bed of the river, the widening 
its channel, the reconstruction of bridges, the removal of certain 
buildings, two diversions of the river, and the fixing a line for 
future buildings. 

The fifth girder of a great iron bridge which the London and 
North-Western Railway Company is throwing over the Mersey 
at Runcorn has been launched, and the sixth and last girder is 
now being constructed with the utmost despatch. A new line 
between Aston and Ditton will be opened for traffic in the course 
of the next twelve months. 








PRICES CURRENT OF METALS. 






























1867. i8 
CopPER—British—caxe and tile | B84 @« Ba €@p@' wt 86 '0.6é 
PCT tON cecccessse-seeee| 75 0 0.. 77 0 82 0 0 
Best selected. 0177 @ @.. 78: © 83 (0 0 
Sheet ..+e -| 78 0 0.. 80 0 0] 6 0 0 
Bottoms... 84 0 0.. 0 0 0} 9 0 0 
Australian, per % 79 0 0., 82 0 6] 4&3: 0 0 
spanish Cake «s+. }70 9 0. 0 0 5) 76° 0 0 
Chili Slab. ..--ee+ eos | 67 19 0.. 63 O 0} 76 0 0 
Do. refined ingot ..+. 0¢0.. 00: 0.0 ‘ 
YELLOW METAL, ver tb. 00 62 09 7 9 0 8 
1R0N, Pig in Scotiand, ton. 212 6 cash. 214 
Bar, Welsh, in London 6:0 0.. 615 6°15 0 
Wales........| 510 0. 0 0 5 15 0 
Staffordshire..| 7 7 6.. 710 0) 8 5 6 
Rail, in Wales .cccccccseceee| 515 0.. 0 0 0] 5 7 0 
Sheets, single in London 9 5 0.. 910 9| 1010 0 
Hoops, first qualitysc.cccseee| 8 5 0.1. 5 10° 9) 9 10 0 
Nailrods.ccccccccececs ol. 9. 2 Goor27 A 0], 8 6 6 
Swedish .cccccccccccseceee| 10 5 0... 1010 0} 10 5 6 
LWAD, Pig, Foreign, per ton 18 10 0.. i8 15 6} 19 10 0 
English, W. B.. 21 0 0.. 21 5 0} 2210 0 
Other brands ... 19 0 0., 19 5 20 «0 0 
Sheet, milled ... 2010 0.. 0 0 9} 21 0 v 
Bhot, patent ..... 23 00.. 0 0 0} 4 0 i) 
Red or minium. 21 0 0.. 0 0 0] 32 0 v 
White, dry...e. 27 10 0.. 28 0 0} 31 0 0O.. 3110 0 
ground in oil. 28 0 0.. 29 0 0}| 30 0 0., 32 0 6 
Litharge, W.B.....6 -| 2410 9. 0 0 O| 415 0.. 25 0 0 
QUICKSILVER, per bot. .ecccere| 6 17 01. 0 0 Of 617 6. 70 0 
SPELTER, Silesian, per ton......| 20 9 0.. 20 5 6} 22 0 0., 22 6 0 
English sheet ..cccccece -| 76 5 0. 0 0 0} 2 0 0. 0 0 0 
White zinc, powder.... | © © 0. 0 0 O|} 0 O Oe 0-8 0 
STEEL, Swedish faggot .. -| © 0 0. 0 0 56 0 0.. 0 0 0 
KeGoccccccccccccccore | 15 5 0. 619 0} 0900. 000 
TIN, Banca, per [on..... | 412 @&. 00 460... 470 
Straits, fine—cash .. o}) 47%. 471} 450. 000 
For arrival .... -| 4710. 0 0 ui 4°6 0...0 0 O 
Wnglish blocks . -| 44 0. 416 Of 4 5 0.0 0 
EES cccecccoccoccevscoec | 4 Oe Gee 4H 61 4°S. Mec Bee 8 
Refined, in blocks....ssee02| 417 0.6 419 480. 000 
TINPLATES, per bx of 225 sheete 
eens: §.§ O-.3 2° T°4 Bs Ae 8 
IX ditto...eeee see 17 0. 3 8 O 110 0.. 112 6 
IC charcoal . eee 170... 18 O}] Ll 6. 1°72 6 
IX ditto. cceeee coon | 213 O.. 114 Of LAT 6. 198 6 











PRICES CURRENT OF TIMBER. 


















1867. 1866. || 1867 1866 
Per load— £524 8/2 8 £ 6. || Perload— 2e020' 46 #6. 
Teak .oceceeeeses10 1011 10 | 9 0 3010 || Vel. pine, per reduced ©. 

Quebec, red pine .. 3 0 410] 3 5 415 || Conada, Ist quality 17 01810 17 019 10 

yellow pine... 215 4 0| 215 310 )) 2nd do... 11191230 132 OM 6 

St. John’s N.B.,yel.. 0 0 0 O| » 0 O 0 || Archangel, yellow. 111/123 09 18 018 0 

Quebec,oak,white.. 5 5 510] 510 6 © || St. Petersburg yel.. 101) 1i 19 10 10 11 lv 

- 310 410] 310 410/)| Finiand ........ 71) 1) 8 © 910 

~-0000 0 0 O O|) Memel .......... 0 v 000 46 

310 5 0| 310 5 0 || Gothenburg, sel... 8101010) 9 01010 

-310 6 0} 310 6 O white 5 0 9 0} 8 O 810 

sscsseee 2 5 8 O} 2 V0 3 10)/ Gefle, yellow...... 9 O11 & 9 OLl O 

Memel, fir ......-. 3 0 310] 3 0 31+ || Soderhamn ,..... 9 010 10) 9 01010 
Riga ...00. «eo 218 3 5| 3 O 3 5 || Christiania,perC. | 

Swedish ....s00.. 3 22 7) 118 2 8/| Ist. by 3 by 9516 0 22 | 18 022 0 
Masts, Queb rd.pine6 0 7 0) 6 0 8 ¥ in. yellow .... 
yl pime5 0 60) 506 0 ee | . 

id pine0 0001000 0|| perddtudin,.¢ 925 1 6 01612 4 
Lathwood,Dantafm. 410 5 @| 410 5 10 || Staves, per standard M. } 

St. Peter’s 710 81°] 610 7 10 || Quebec pips...... 70 075 «| 86 985 0 

Deals, per C., Lit. by 3ft, Pin, | puncheon 19 0 20 wo O21 ¥ 

bec, whtspruce 13 619 0/1310 21 1) || Baltic crowm } 49) 9 14) o 0 
stJobn whtsprauce 13101510113 015 0 | Bip? .. coccse ft OIF CONS MO O 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 

No. VI.—Torrepogs. 


By this method of mooring from three chains divergent 


as they descend, and kept apart widely both at top and | arrange’ 


bottom, with a certain amount of constant strain on them, 
and by the perfect cylindricity of the envelope, any ten- 
dency to oscillate in a stream or tideway with sufficient 
energy to twist the chains is avoided. With two mooring 
chains twisting is sure to occur, and it may be certainly 
affirmed that, however moored, the “inclined wings” at 
opposite sides of the cylinder, as proposed by Mr. Holmes 
(Fig. 3 and p. 407 Jour. U. S. Ins.) with a view to prevent, 
would render such oscillation continual and ensure instead 
of prevent twisting of the chains. 

e shells of the cylinders are of tin. (nearly) boiler plate, 
a v. and bottom a little thicker. . : 

e torpedo shown in Fig. 3 is charged with gunpowder, 
which eens to iene been stowed in re gt 
canvas bags. The following, in outline, were the firing 
arrangements :— 

In the top end plate of the cylinder is a man lid for 
stowing the powder, closable water-tight, and also a central 
aperture, into which is secured, water-tight also, by a 
flange and screw pins, a flanged central collar, through 
which works, through a very limited arc of axial 
rotation, a brass spindle, passing through the collar water- 
tight, and to the top end of which is fixed the brass 
ratchet or sprocket-wheel, with nine teeth, seen in edge 
elevation in Fig. 3 and in plan in Fig. 2. Around the 
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ectly water-tight. For this 


passage through the cylinder 
purpose a lone lindrical stocking of pure sheetcaoutchouc, 
about ;,in. thick, is passed over the mushroom head, and 


tied with fine copper wire at one end to the collar within 
the mushroom head, and at the other to the bored collar 
through which the spindle enters. All this part of the 
ment will be at once understood from inspection of 
Fig. 11. By this beautifully simple arrangement perfect 
staunchness and freedom at the same time is secured 
to all the spindles, A like arrangement is adopted to 
secure staunchness, and at the same time avoid chance of 
cutting or galling, where the electric conducting wires 
(whether single or two insulated in a single cylinder of 
erred are passed through the cylinders, This is 
seen in Fig. 3, where the conducting wires out at the 
centre and bottom of the cylinder. It will be observed 
that by the combination described a double security 
against leakage into the powder chamber is obtained at the 
only part of the envelope perforated—except at the small 
hole at bottom for the conducting wires—which are seen 

ing away towards the shore and in the direction of the 
7 of small buoys which marks the line of torpedoes in 

ig. 1. 

So far, then, it will be seen that we have obtained the 
means of communicating a limited motion of rotation to 
the central spindle by any external force, which, approach- 
ing from anywhere outside the cylinder, shall come in 
contact with any one of the nine studs. Directly below the 
flange of the collar through which this central spindle 
works, is fixed a helical spring connected with it, so that 
the instant the push of any spindle is relieved the 
spindle and sprocket-wheel return to their previous position 
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circumference¥of§the tambourine, and jabove the top end 
plate of the cylinder, are fitted in nine pieces of hard wood, 
with small connections to the end plate not shown here, so 
as to form a polygon of as many sides. These are of such a 
depth that the wooden circular cover of thick hard wood, 
seen in section in Fig. 3, when forced into place, rests upon 
them. This cover was caulked round and secured by wood 
screws, and finally staunched by pitch, &. It seemed to 
the writer the only defective bit in the whole job, but, 
he has no doubt, answered better than it looked, for 
the constructors of these torpedoes were plainly enough 
men above all stupidity. Through each of these nine sides 
of the polygon, and as many side apertures in the cylinder, 
each provided with a brass collar secured by a nutfat the 
inside, as in Fig. 11, was passed a brass spindle or rod, the 
outer end forming a mushroom-shaped stud. Inside of this 
mushroom head was a short cylindric collar, and for a small 
free space of about 3in. between this and the hollow collar 
secured to the cylinder the spindle was capable of being 

ushed inwards, the — passing quite freely through the 

ollow collar, a bole through the wood polygon, and a guide 
bearing within,seen both in Figs. 2 and 3. A loose collar 
coming against a shoulder where the spindle is reduced in 
diameter, takes one extremity of a spiral spring of stout 
brass wire, the other extremity being taken against the 
guide bearing just referred to. In this position each of 
the nine spindles has its inner extremity within about in. 
of the face of its own tooth of the sprocket-wheel, and, as 
will be seen, the diameter of each spindle is nearly a 
tangent to the periphery of this wheel. But each spindle, 
though free to be pushed in against the spiral spring by 
any external force, and upon its withdrawal to be pushed 
om again by the spiralspring, must be made at the external 
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again. It will nowjbe obvious that we might complete the 
firing arrangement of such a torpedo, by a multitude of 
mere mechanical arrangements dependent upon common 
fulminating fuses, fired by the movement of this spindle, 
such, for example, as that an arm from the spindle inside 
the powder chamber should draw the lanyard wire of a 
friction tube, or crush a fulminating pellet. These are the 
simplest of all arrangements, and the cheapest; but they 
have this capital a, that no one can tell with any 
certainty whether the whole arrangement after a time 
remains still in good condition and fit to fire, and this can 
only be ascertained by direct in ion, which involves 
taking up the torpedo, and at a serious amount of peril. 

To obviate all this, the Austrians contrived their beautiful 
arrangement by which the torpedo fires itself electrically— 
the whole of the electrical apparatus being safe and on 
shore except the simple contact maker, upon which: the 
central spindle acts as ita proper function, and which, with 
the priming, &c., are p! within a cylindrical sheet brass 
canister, seen below the central collar and within the 
—— in Hog 3. a canister in its a 
part contains the primi ursti o—- of fine 
powder which fires the whole. Sup in. e pair of 
insulated wires led from each torpedo to the shore, and all 
the series of conducting wires passing to the voltaic battery 
through a compound electric bridge, so constructed that as 
soon as any one torpedo has been fired it declares itself, 
and is thrown out of circuit by cutting off the wires at the 
bridge. As we do not intend minutely to describe elec- 
trical apparatus—of which a vast display was made by 
Austria: so we must pass over the arrangement of this 
bridge—the electrical Le ge will find no difficulty in 
constructing it in his mind. The battery on shore consists 





of one of those devised by Baron D’Ebner, colonel of 
engineers in the Austrian service, and one of the ablest and 
most scientific officers. It is a modification of the Smee 
battery; but as these batteries must continue constant and 
always ready day and night for months together, the large 
glass close topped cylinders are made to contain a large 
volume of the exciting liquid, so asto reduce as much as need 
be the of resistance by chemical change in the fluid. 
In place of the expensive platinised silver, platinised lead is 
used as the negative electrode, and sm asery of zine, 
abvut the shape and size each of a domino, p in a sort 
of basket of porcelain, and immersed in a bath of mercury, 
form the positive electrode, In these Ebner batteries, 
which are alsoused for the military telegraphs—where, from 
the feeble currents above needed, they last for ten months 
or more without being touched—the loss of zinc and of 
mercury is stated to extremely small. For torpedo 
service this battery is connected with a Rhumkorff coil of 
power, so that while at all ordinary times the coil is 
out of circuit, yet at the —— -. pat hn aap current of 
the battery is made to throngh the polesin the torpedo 
between which is the padre the peat aser: itself wehin 
the circuit, and at the same instant exalts the intensity of 
the current through this priming to such a degree as to 
ensure its firing. ft effects this without altering the condi- 
tion of any other but the one torpedo which is at the 
instant pushed against by the ship. But the feeble current 
of the battery can always circulate’ through all the 
circuits except at the instant of firing any one torpedo, and 
thus there exists the means of testing from hour to hour 
the perfect insulation of all the wires to every torpedo in 
the longest range, and the perfection of the contact appa- 
ratus in each torpedo, and yet without the possibility of un- 
intentionally firing any one of them. Let us see how this 
is done. It will be understood at once from Fig. 4, which 
(diagram .merely) represents.a transverse section of the 
brass canister. we have referred to above, a wood plug or 
diaph: placed across it. Beneath this, and between it 
pe a like plug forming the lower end of the canister, is 
placed the electric fuse and powder priming. The staple 
of wires of the circuit passing through this priming pass 
through the wood diaphragm, and end above it in two stout 
copper studs, band 6. Two other copper studs placed at 
ight angles to these, a a, are conn by a wire of con- 
siderable thickness, 

The lower end of the centre spindle carries four platinum 
springs at right angles to each other, made of stout flatted 
platinum wire, oul bent and adj,sted as in the figure, 
so that whilesoever the sprocket-wheel and spindle are in 
place and let alone, two of?the springs are in constant 
contact with the sides of the studs a, a, and in this state a 
current, feeble or otherwise, can always pass from the 
shore through the torpedo and back, leaving the 7 
quite out of the circuit, and, therefore, free from all danger 
of ignition. But the instant any one of the exterior studs 
of the torpedo is pushed inwards those two springs are, by 
the partial revolution of the spindle, withdrawn from 
contact with studs a, a, and directly after the orthogonal 
pair of springs are brought into contact with the studs 3, 4, 
between which is the priming, The moment this happens 
the Rhumkorff comes into play, the feeble current of low 
intensity instantly becomes one of = intensity, and the 
priming is ignited and the explosion follows. It is seldom 
necessary to test anything beyond the insulation of the 
wires. ‘arth return currents, we believe, have never been 
employed by the Austrians, but always wires, and if the 
contact made by the —- with a, a, be good, that with 
b, b, may be fully inferred; but by throwing the Rhum- 
korff for the time completely out of the circuit the perfect 
contact with the firing studs }, 6, within the torpedo may 
be ascertained also free from all hazard. One immense 
advantage obtained also by this plan of keeping the electric 

riming permanently out of the circuit, except at the 
instant of firing, is that the torpedoes are freed from all 
danger of being fired by induced earth currents during 
heavy thunderstorms, and that the whole line of torpedoes 
can instantly be made perfectly safe for the passage in or 
out of friendly ships, and be as instantly again restored to 
hostile efficiency. This plan has also this advantage, that 
at the instant of firing the whole current of the battery is 
passed through the priming circuit alone, for although in 
general we understood that there was ample quantity pro- 
vided in the battery on shore to permit of the current con- 
tinuing to circulate through the dumb studs a, a, of all the 
torpedoes, while it passed through the firing circuit and 
studs 5, 6, of some one or more of them, still means were 

rovided so that if desired the intensity current is exalted 
by the Rhumkorff, should pass only through th~ one 
torpedo, or more than one, whose stud or studs were pt“hed 
in by a ship or ships touching. . 

The whole ent is infinitely to be prefe?ted to 
the ricketty and not i safe arrangement for testing 
and firing described by Mr. Holmes in his paper, to ~ —- — 
we have already more than once referred. The electric 
fuses adapted to these torpedoes are also due to the intelli- 
gence of m D’Ebner. They are of the simplest possible 
sort. Into a small cartouche of gutta-percha are soldered 
while it is still soft the two terminal wires, the extremities 
of which are brought within a short striking distance of 
each other, the amount of which has been fixed by trial. 
The cartouche is then filled up solidly with a composition 
of sulphate of antimony and chlorate of wre with a 
little powder of plumbago, ee ing slightly 
varied, according as it is desired to produce a more or leas 
sensitive fuse. ions are necessary in making the 
mixture. These fuses are found to fulfil every required 
end, and can be uated as to sensibility either by 
altering the in’ between the terminals, which by the 
simplest possible contrivances is preserved invariable when 
once fixed, or by varying the composition. These fuses 
are made by machine tools, as are those for Austrian 
artillery service also, and perfect identity in any members 
is thus secured. are sufficiently sensitive that fifteen 
of them have been fired simultaneously in one line by a 
magneto-electric machine moved ty one hand, on the con- 
struction devised by Herr 8S. Markus, an instrument 
maker of Vienna, employed by his Government, and 
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¢ arrangements were shown at Paris in 
great variety. e Austrian engineer officers—with whom 
the writer conversed in Parie—did uot appear to consider 
that the fuse of sulphuret and phosphuret of copper with 
chlorate of potass—known in our service as Abel’s fuse— 
was better than their own simpler and cheaper one, or, 
indeed, that theirs left anything to be desired. Where 
instantaneous explosion at a required instant is not essen- 
tial Baron D’Ebner prefers to employ eto-electric or 
various forms of friction electric or inductive electric 
machines for ignition rather than the battery, and Rhum- 
korff, and of such machines, altogether, Austria exhibited 
no less than nine complete systems, each with something 
special to recommend it, but torpedoes or other mines, 
the very essence of which is that they shall act instantly, 
nothing seems to equal the battery and induction coil. 

We Sone thus pretty fully, though far less so than the 
subject deserves, described the Austrian system of floatin 
and self-firing electric torpedoes. whether these be char; 
with powderorwithgun-cotton. It remainsforus to describe 
the construction and arrangements of those, any one or more 
of which whilst floating are to be fired from the shore, 
and at the will of an observer there. These involve some 
beautiful contrivances of a character wholly different from 
the electrical ones also concerned. 

The second system of torpedoes is that in which any one 
or more of these, whether sunk on the bottom or floating 
at a given depth, can be exploded at a given{instant by 
galvanic action determined from the shore. As this involves 
the knowledge on the part of the person whofires, of the pre- 
cise moment at which a ship passes in her course over one 
or other of a line of torpedoes, it becomes necessary to pro- 
vide contrivances by which a very exact observation as to 
the position of the ship shall be insured from the shore, 
and this no matter whether the latter be flat or abrupt and 
elevated. 

Were it possible to look down from a fixed point 
at a vast elevation, and with sufficient telescopic 
power, upon the expanse of a torpedo-defended roadstead, 
river, or harbour, it might perhaps be equally possible to 
observe directly an entering ship, and directly, or by 
signal, to fire at the instant she was above a torpedo. But 
such conditions do not exist, and a balloon not being a 
fixed point, and by reason of its changes of parallax, would 
not answer. In a very few fortified places, such as 
Gibraltar, less certainly at Marseilles, and still more doubt- 
fully at Toulon, Cherbourg, Pembroke, Portsmouth, or 
like situated ports, it would be also practicable to observe 
directly nearly about the position of a ship in relation to 
the torpedo line. But even with a land eleyation of 500ft. 
or 800ft., as the distance of the torpedo line must nearly 
always be large, the effect of foreshortening is such as to 
render observation of the precise position of the ship in 
relation to the torpedo in the direction of the visual ray 
very uncertain. It is the like case with firing a fleur d'eau 
at a distant surface floating object; every shot may appear 
to strike close to the object, but in reality may plunge far 
within or beyond it. We are thus reduced to the neces- 
sity of adopting other methods that shall afford sufficient 
precision, and so far these may be said to reduce them- 
selves to three, viz., the camera obscura, the distance 
stadiometer, and the telescopic observation from two ortho- 
gonal stations of the ship’s place; and of these we may at 
once say that the thirtl, though the most complex, is by far 
the most reliable. We shall describe briefly all three 
methods. 

The old optical instrument, called by its inventor the 
able Baptista Porta of Naples, who first gave account of it 
in his “ Magia Naturalis,” towards the end of the sixteenth 
century—the camera obscura—consists essentially of an 
otherwise dark room, through a small circular aperture in 
one wall of which, facing a given object, the rays of light 
penetrate and are received upon the vertical interior face 
of the opposite wall; upon this surface will be projected an 
rate: image of the object or objects Bryer and with- 
out. Into the optical principles upon which this depends 
we need not here enter. In place of a mere open aperture 
a lens of the requisite focal — to project the image 
magnified upon the opposite wall within, may be substi- 
tuted, and by placing this lens, with its plane still vertical, 
at top of a pyramidal roof above the chamber, and fixing 
below the lens a plane mirror or totally reflecting prism, 
the rays incident on the lens may be projected downwards, 
and the image received upon the floor of the chamber or 
upon a table within it. Such is the camera that may be 
employed for this purpose. 

Let us assume that a good view and proportionately good 
and clear picture of the offing, and whereabouts of the 
intended line or lines of torpedoes, are obtained in this 
camera. This view will be such as if the observer's eye were 
situated in the lens above him—and it is obvious that, 
though with more or less loss of light, the lens may be 
elevated many feet above the table, so that the view will 
be, in effect, taken from that increased elevation—it will be 
the view seen, so to say, by the eye of the camera. Now as 
each torpedo is being laid down let the position, in the view 
projected on the camera table, of a signal boat floating 
directly above each, be marked upon the white paper or 
painted surface of the table, and numbered to correspond 
with the number of the torpedo. It is obvious now that 
such adjustments being provided as shall always maintain 
the view or image on the table in the same relative position 
with these marked and numbered spots, we can at once 
determine when any other boat or ship comes to reoccupy 
any one of the positions taken by the signal boat, i.e. 
comes over one of the torpedoes; and if we possess the 
means of electrically firing the — from the camera, 
without moving the head or eye from the image, all our 
required conditions are theoretically fulfilled. - Unfortu- 
nately the same difficulty due to foreshortening, that 
renders direct vision laterally from a given height uncer- 
tain, applies here, the same being the elevation of the 
camera, though in a mitigated form. 

It is a remarkable fact, though one which admits of easy 
optical explanation, that the minute features of a landsca 
or view are more readily seen and are better defined to the 


whose very el 


eye of the observer in the camera image than when seen 





directly by the naked eye, or, under some circumstances, 


by the help of a telescope of small power. The writer of 


ese articles once was able ectly to distinguish loo 
holes not more than 15in. eae is size each, in 
tower of a lighthouse distant above five miles across the 
Bay of Dublin, in the image of a fine camera made by Mr. 
Grubb, of that city, when the same loopholes were 
perfectly invisible to the naked eye either of himself or of 
any one of four other clear observers, and when they 
could with difficulty be defined by a pocket opera-glass. 
This it is which gives the chief value to the camera for 
the purpose now under consideration. The position of the 
camera, that upon the whole, will be likely, ceteris paribus, 
to give the best and most convenient indications, will be 
one in which the visual axis in a horizontal plane shall be 
inclined about 45 deg. to the line of texpadoda assumin, 
these to be all in a right line, or one not very much curv 

The stadiometer, however, requires a ition in 
which the visual axis shall be nearly at right angles 
with the middle of the line of torpedoes, The sta- 
diometer is simply a measurer of distance of an object 
from the eye of the observer, and is of many forms. 
As we propose to devote a separate article to these 
we shall not enter into their construction here further 
than to say that, stationed as above, its function is 
simply to tell by the determination of the distance of the 
ship when she is directly over the torpedo her position 
orthogonally to the visual axis being otherwise known. 

For an observer at a single station, for example, we may 
suppose as many fixed telescopes as there are torpedoes, 
the line passing from the eye of the observer through 
each of these respectively being coincident with the line 
of collimation of the telescope. If, now, these telescopes 
be also fitted with stadiometric apparatus, position along 
the visual axis is also determinable, and hence the position 
of a ship when she comes over any one torpedo. Unfor- 
tunately stadiometric instruments operative from any base 
at one point of observation are far from reliable where the 
absolute distance is great. A limit of accuracy within 
3 or 4 cent., where the absclute distance is 5000 or 6°00 
paces, is about the best that can probably be expected under 
favourable circumstances; that would givea possible error in 
the position of a ship at those distances of 240 paces—one 
ten times more than enough to render the explosion of a 
torpedo valueless. More exact results can be obtained by 
the stadiometer, having a base whose extremities occupied 
by two observers, are in electric communication, or by 
that of Mr. G. Starke, of Vienna, in which the distance 
is obtained by observation of the increasing angle of 
depression made by the advancing object with the true hori- 
zontal plane, especially if the station for that instrument can 
be placed tolerably high above the sea level. Both these last 
methods have been experimented upon by the Austrian 
service. In almost every case, however, it may be said 
with confidence that the stadiometer is the least reliable 
of the topological methods applicable to torpedoes. 








LONDON ASSOCIATION OF FOREMEN 
ENGINEERS. 


TuE fifteenth annual meeting of the members of this institution 
was held at the George Hotel, Aldermanbury, City, on the 
4th inst. After the confirmation of the minutes of the December 
meeting, the nomination of several candidates for membership, 
and the disposal of sundry matters of interest to the Society 
alone, the auditors, Messrs. W. Ross and J. Humes, produced 
their report and the balance-sheet for the past year. These docu- 
ments were both of a satisfactory nature, and from the latter it 
appeared that although no less a sum than £120 had been paid 
during the period named to unemployed subscribers, the ordinary 
funds invested and in the hands of the treasurer amounted to £483 
on the 3lst December, 1867. The superannuation fund presented 
a total of £767 13s., and the library fund showed a balance in 
hand of £13 6s. These items form a grand total for all purposes 
in connection with the institution of £1264 15s. The number of 
honorary and ordinary members on the books equalled 163, and 
this is being steadily if not rapidly augmented. The report of the 
auditors and the balance-sheet were approved and accepted with- 
out hesitation. 

The president, Mr. Joseph Newton, next proceeded to deliver 
his annual address. He congratulated his fellow members on the 
healthy condition of the society in a financial sense, and spoke 
gratefully of the fact that during the year 1867 they had not lost 
a single ordinary member by death cr secession from their ranks. 
The only gentleman associated with them whose decease they had 
to deplore was Mr. Edward Humphrys; his loss, however, was a 
heavy one, for he had, as an honorary member, been always a firm 
and active supporter of their society. He (the president) had 
enjoyed the advantage and the pleasure of Mr. Humphrys’ friend- 
ship for more than twenty-five years, and he would bear testimony 
to his many excellent characteristics. 

Mr. Newton then reviewed at considerable length the events of 
the past year, so far as they bore uvon the engineering trade 
generally, and the Association in particular. He expressed himself 
strongly in favour of increased exertions being made by the repre- 
sentatives of every section of manufacturing industry in this 
country to place themselves in an intellectual sense in advance of 
continental rivals. The recent Exhibition in Paris had conclusively 
established the fact that those rivals were no contemptible oppo- 
nents, and that any further apathy on the part of engineering fore- 
men and workmen in Great Britain would be fatal to themselves and 
destructive of nationalinterests. There had nodoubt been hitherto a 
great deal too much of unconcern on the part of the imperial Legisla- 
ture as to theestablishment of technical schools, and in fact of instruc- 
tional institutions generally. If it were as possible to estimate the 
value of the waste brain as it was to calculate the acreage of waste 
land in England we should be appalled by the vast aggregate sum. 
Unhappily waste brain, like waste land, was apt to generate weeds, 
which exhibited themselves in the form of idleness and criminality, 
and we had to pay more for eradicating them than it would have 
cost to make the soil which grew them fertile with the flowers and 
fruits of industry and virtue. 

The educational machinery of almost all continental nations 
had been freely lubricated with the golden ointment of State 
assistance, whilst that of this country had been allowed to cut and 
fret itself into grooves from lack of it. The evil was now admitted, 
and the proper remedy must be applied. After making an energetic 
appeal to the Associated Foremen to increase yet further the use- 
fulness of their own institution by furnishing a non-intermittent 
supply of papers for their monthly meetings, and by the improve- 
ment of other agencies within reach, the president concluded his 
address and resigned his office. 

Mr. Keyte proposed subsequently the re-election of Mr. Newton, 
and this was carried unanimously. Messrs. Sax, Swinburne, and 
Sanson were chosen as members of the managing committee for 
the current year. After appointing the anniversary festival of the 
Association for the 15th February, and completing the arrange- 
ments of a Widows’ and Orphans’ Fund the members separated. 





__EvEREtTr’s PRopoRTION TABLE.—Professor Everett, of Glasgow 
Peer few 1 t out a proportion table equivalent to 
a slide $0. ong, + consists of two pieces of card only a 
few inches square, by shifting their position with respect to 


each other, quick results in multiplication and division may be 
obtained without trouble in calculation. A slide rule 160in. long 
would be of unmanageable size, and Professor Everett overcomes 
this difficulty by his figures in twenty parallel columns, 
the length of each column being, therefore, only 8in. The new 
table is made of Bristol board, and the movable piece does not 
run in grooves, as in the common slide rule, but when in use is 
laid flat upon the fixed one, and both pieces have guiding lines, to 
prevent obliquity in the setting. The cards composing the table 
are printed from copper plates, and to ensure accuracy the inventor 
engraved the divisions on the plates himself by means of a divi 
engine. Messrs. Longmans are the publishers of the table, w! 
permits multiplication and division to be carried to four figures, 
subject ly to some ae in the fourth. Nevertheless, 
the power of calculating so rapidly is of great advantage to 
many practical men, and the new slide rule is a very useful 
invention. 

THE TELEGRAPH FIRE ALARM IN BuFFALO.—The English consu- 
at Buffalo reports ‘‘that the introduction of the fire alarm telel 
graph during the year under review is worthy noting. Up to last 
July the alarm of fire was entrusted to a watchman stationed on a 
lofty bell tower, and provided with a powerful glass to sweep the 
horizon. But the growth of the town rendered this arrangement 
constantly less and less efficient, and the alarm telegraph referred 
to has now entirely superseded it. In order the more easily to 
localise fires, Buffalo is now divided into seventeen districts, in 
each of which a fire signal box has been set up. These boxes, 
which are of iron, and measure about 18in. by 14in., are attached 
to some convenient pone pe mee an engine-house—and con- 
tain within them a small telegraphic apparatus communicating 
with the central fire department. As the sole duty of this appa- 
ratus is to transmit the number of the district in which it is placed, 
there has been no difficulty in subjecting its operation to the 
simple turning of a crank. The first discoverer of a fire, there- 
fore, has only to procure the key of the district box (five keys to 
each of these boxes are distributed among the nearest stores, &c.) 
and to turn this crank according to directions given inside. The 
number of the district is thereby conveyed to the central yo pe 
ment, where it is struck upon the alarm bell and repea' on 
various subsidiary bells throughout the town. The engines are 
thus enabled to start at once in the right direction, getting up 
steam on the road. The only fires of any magnitude during the 
year destroyed two elevators and a railway freight house, of 
which the aggregate value was three hundred and forty-five 
thousand dollars.” 


VESSELS OF WAR NOT ARMOUR PLATED, AND NOW BUILDING.— 
A return to a motion made by Mr. Laird as long back as August 
last, was presented on the 2nd inst., showing the number of 
vessels not armour plated, building or ordered to be built, during 
the year 1867, when to be launched, when completed, and the 
amountexpended up to the 31st of March last, with the estimated 
expense to March, 1868, It appears that fifty-five vessels are in 
hand, that three of the number are being built by contract, and 
that the estimated expense to be incurred from the ist April, 1867, 
to 3ist March, 1868, is £677,552. The total cost during the past 
year is not given. Thirty-five of these vessels are wood built, 
eighteen are iron frames with wood planking, and three are of 
iron ; some of the vessels, it is stated, have been ordered to be 
completed after being suspended for some years. A memorandum 
is prefixed to the account containing a description of incidental 
and other charges, which is interesting in the comparison as to the 
relative cost of vessels built in the Government yards and by 
private contract. The following are the indirect charges incidental 
to the building, repairing, &c., of her Majesty’s ships and vessels :— 
Cables, pendants, chains, swivels, bridles, buoys; transporting 
hawsers, warps, and other launching and docking gear ; opening 
and shutting dock gates and penstocks, floating and sinking - 
caissons and Pos docks. Landing, surveying, receiving, 
depositing, and issuing stores; shipping off timber and stores to 
other yards at home (to include the cost of packing cases); 
shipping off timber and stores to other yards abroad (to include the 
cost of packing cases); collecting old timber, chips, and stores for 
sales; and cleaning and clearing the yard and docks ; preserva- 
tion of timber and stores; cranes, capstans, steam hoists, &c.— 
repairs, replacements, and maintenance of ; crabs, winches, carts, 
wagons, timbercarriages, sledges, barrows, ladders, &c. ; fire engines, 
buckets, and hoses; wages of all single-stationed men, boats’ 
crews, &c.; dockyard chapel (labour and petty stores); chemical 
lecture room and laboratory (labour and petty stores); school for 
apprentices (including wages while at ool); petty stores and 
incidental charges for police foree and military guard; allowances 
for apprentices’ instructors, inclusive of allowances to draughts- 
men for instructing apprentices in drawing; half-pay to men 
absent from the yard in consequence of hurts; allowances for 
holidays; coals, candles, and other stores for officers’ offices ; 
sweeping chimneys ; waterworks for supplying the yard and for ex- 
tinguishing fire ; rope for guys and stages : materials and labour for 
mould lofts; timber, blocks, plank, bilgeways, cleats, &c., for 
launching and docking ships ; P nse spauls, stage deals, wedges, 
harpins, and ribands; stores issued to workmen, on loan from 
loan tool store; blocks under new ships, brows, temporary ladders 
for, and houses over ships, &c.; screws for securing plank, &c.; 
repairs of docks, slips, and basins, including housings over docks 
and slips; of sheds, workshops, caissons, timber racks, and all 
other buildings, when done by yard workmen; repairs, replace 
ments, and maintenance of machinery in workshops and yards, 
when done by yard workmen; experimental services; other mis- 
cellaneous charges. In addition to these charges, called incidental, 
the Accountant-General has included [see Accountant-General’s 
report prefixed to the parliamentary return, No. 44 of 1866, Navy 
(Dockyard Stock Valuation) 1864-65, page iv.]:—Cost of super- 
vising power of the establishments at home and abroad, which 
includes the salaries of all the professional officers, storekeepers, 
accountants, cashiers, surgeons, chaplains, schoolmasters, clerks, 
and writers, with their emoluments, house allowances, &c. &c.; 
rents, rates, taxes, and contingent charges of the above establish- 
ments; cost of surveys and valuations; wages of yard craftsmen 
and charges for the conveyance of stores; repairs and replace- 
ment of yard plant, for the purpose of keeping it in working 
order; enhanced or depreciated value of the stock in hand; and has 
divided this cost in proportion to the labour and materials employed 
on the above recited service. Moreover, in addition to the fore- 
going incidental and establishment charges, the charge of 3 per 
cent. upon the egate amount of the manufacturing operations 
in the several dockyards at home, for the year, has been added to’ 
the cost of building, fitting, and repairing ships, as the final pro- 
ductions of the yard, in the nature of a rent to cover interest on 
capital and depreciation of plant in the establishments where the 
works are carried on. This rate of percentage is in accordance with 
the committee on dockyard manufactures, based upon the evidence 
of Mr. Scott Russell, and of Mr. Andrew Murray, chief engineer 
of Portsmouth factory, given before the Select Committee on 
Navy, Army, and Estimates (parliamentary paper, No. 
555, Session 1848) and as approved of by their lordships. The 
adoption in full of the foregoing indirect charges resulted in a 
charge of about 35 per cent. being added to the gross direct 
charges for labour and materials expended upon each ship in the 
year 1864-65. In the year 1865-66, these indirect charges amounted 
to about 51 per cent. on the gross direct charges, an explanation of 
which increase will be found at page 2 of the Accountant General’s 
report, prefixed to the annual return of expenses on ships, and 
parliamentary return, No, 454, of Session 1867. In 1866-67, the 
accounts for which year are not complete, the indirect 
have a at the same rate as in 1865-66, viz., about 51 
per cent. 
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RAILWAY MATTERS. : 

Mr. E. W. WarKIN, M.P., declines a seat at the Great Eastern 
Railway Board in consequence of .his not having been elected by a 
unanimous vote. 

THE station-master and ory’ on duty at ry oy at the time 
of the late accident have both been dismissed from the employ of 
the South Devon Railway Company. 

Great dissatisfaction exists around the suburban stations of the 
Brighton line that Cannon-street and Charing Cross stations 
remain closed to passengers from these suburban districts. 

A FIsH train ran off the rails on Friday on the Great Eastern 
Railway, between Mannin and Bentley. One line was blocked, 
but no lives were lost, and it does not appear that anybody was 


THE new railway line from Nice to Monaco will not be ready for 


traffic until tow: the end of January, in consequence of addi- 
pene works having necessary in the Villefranche 
tunn 


Tue allotment of the £570,000 Panama Railroad 7 per cent. 
bonds, redeemable in thirty years, for which subscriptions at par 
were invited on the Ist inst. by Messrs, Brown, Shipley, and 
Co., have since been quoted ? to 1 pm. 

On Monday, Lliancaiach Station, on the West Midland branch of 
the Great Western, two miles and a-half from Quaker’s-yard, was 
burnt to the ground, The station was built of wood, and took fire 
from the heat of the stove in the booking-room. 

THe Madras Company, with the sanction of her Majesty’s 
Secretary of State for India in Council, have issued additional 
capital to the extent of £1,000,000 sterling, in shares of £20 each, 
bearing a guaranteed interest of 5 per cent. per annum. 

THE passengers travelling on the London, Chatham, and Dover 
and South London have presented Mr. Gaid, the station-master at 
Peckham Rye, with a handsome ket-book containing £35, as a 
token of respect and esteem, the pocket-book bears a suitable 
inscription. 

THE meeting of the Great Eastern Railway Company on Satur- 
day passed off satisfactorily, The report of the committee was 
adopted, and Lord Cranborne, M.P., and Mr. Watkin, M.P., and 
Messrs. Currie, Young, Chadwick, and Stewart were elected in 
place of the six directors who had resign ed. 

It is reported that the recent numerous railroad disasters have 
induced the officers of the New York Central Road to issue orders 
prohibiting trains from attempting to make up lost time by in- 
creasing their speed between stations. Every precaution is to be 
observed in order that other trains on the road may be notified 
when any one gets behind its time. 

THE meeting of the bondholders of the Italian Irrigation Com- 
pany (Cavour Canal) was largely attended on Tuesday, and 
unanimously confirmed the preliminary agreement come to by the 
several classes interested on this side, whereby it is hoped that 
the bankruptcy in Italy will be cancelled, and this valuable 
property restored to a state of prosperity. 

THE Government has issued a decree restoring the privileges of 
the Vera Cruz Railroad, of which it had deprived it because of the 
company having entered into arrangements and made contracts 
with the so-called Government of intervention. The new grant 
is for seventy-five years, and work upon the road is to be com- 
menced immediately, Government being anxious that the line 
should be completed as soon as possible, 

THe other night the guard of a train on the Llanelly and Llandilo 
Railway noticed, when near Carmarthen station, a number of 
sparks flying past his window. The train was stopped, and it was 
found that one of the first-class compartments was on fire. Two 
ladies and a gentleman were in it at the time, but they were 
rescued unhurt, and the flames were soon extinguished. The fire, 
it seems, had been caused through a quantity of fireworks the 
gentleman had with him at the time having become ignited. 

Tue South-Eastern company has tired of the ten hours’ system. 
On the occasion of the strike in the early part of last year one of the 
points conceded to the engine-drivers and firemen was ten hours 

er day and two hours the quarter-day overtime. This has been 
‘ound not to work, and this month the old system of twelve hours 
per day and two and a-half the quarter over has been re-estab- 
lished. The money paid to the men per day will be the same, but 
some of the men who struck, and were afterwards re-employed at 
reduced wages, will be a little better paid. It is said the return 
to the old system is by way of experiment for a month. 


NOTES AND MEMORANDA, 
‘Ir is found in wintér that off the Scilly Islands, the western 
eet at aes, of Cornwall, the sea is some ten degrees 
warmer the land. : 


From lack of economy in of ores it is estimated that 
on 


the aggregate loss on the of bullion in the United 
States will reach the sum ,000 dols, 
BaLoow ascents have shown that over the cloud region 


has a thickness varying from 1500ft, to and that the tem- 

perature at the top is not lower than it is at the bottom, no i 
Tux best solder for steel for fine work is, the American 
rtisan, d of nineteen parts DR ae bart @ 

¢ per, and one part of bas teen parte © aire, one. Darl oF 
Cc ux. 


THE discovery of precious stones at the Cape to be 
exciting a good deal of attention in South Africa. is paper}ee 
that silver, mercury, amber, and oil stones have also been in 
some quantities. 

DURING last there were 181,099 tonsof new, and 236,834 tons 
of re-rolled cle send in the United States. During the same 
period there were imported about 100,000 tons, making the total con- 
sumption of rails in 1866, 517,933 tons of 2000 lb. 


SaMPLEs of ore from the Industry silver mine, in Maine, have 
been assayed by the Massachusetts States assayer and found to 


80z, 60 gr. of silver An interesting fact re- 
guading this spinels the Samvacy of ver in magnesia, and white 


or gray pyrites, 

It has been calculated by Professor Breithaupt at daring the 
640 years dating down to 1825, in which the pisoret urg have 
sod pa hg not less than 82,000 cwt. ver have been Feed, 


and that the amount yielded in 1850 alone was not tha 
800,000 thalers, 


Humsorpr fixed the altitude of perpetual snow under the 
equator at 15,748ft. On the northern side of the Himalaya Moun- 
tains it is about 17,802ft.; on the Alps and the Pyrenees it is 
about 8850ft.; at the North Cape, in latitude 71 deg., it is esti- 
mated at little more than 2000ft. 

Tue Chilian gun now being built at Pittsburgh is 22}ft. in 
length, being 2ft. longer than the famous Rodman gun at Fort 
Hamilton, but of exactly the same bore, 20in. ts greatest 
diameter is 5ft. 4in., its least diameter 2ft. 9in. The gun is 
designed for garrison or naval service. 


CaRBONT¢ acid does not naturally accumulate in the atmosphere 
beyond the proportion of four parts in 10,000 of air, for it is con- 
tinually withdrawn by the action of vegetation. But in the inter- 
stitial air of the soil itself a much higher proportion of carbonic 
acid is reached, often more than one in 100, while oxygen is pro- 
portionately deficient. 


In a memoir recently presented to the French Academy by M. 
Blondeau, the author stated the results of his experiments upon 
the growth of seeds under the action of electricity. Hesaysa very 
curious effect was produced in some of them—the stem and leaves 
grew down into the earth, and the roots came up and took their 
place. “‘ Very curious,” certainly. 

In some experiments recently made on the luminosity of the 
electric spark, M. Lucas states that two apparatuses were esta- 
blished one voltaic, equal to 125 Carcel lamps, and another spark 
battery equivalent to only the 1-2000th part of a Carcel wick. 
The photometer (such as is employed in the lighthouse admini- 
stration) showed a marked superiority in favour of the spark 


M. FovqvE, who was sent by the French Government to 
investigate the volcanic eruption in the Azores, has sent in his 
report. After considerable trouble he succeeded in collecting the 
gas, which is still bubbling up through the sea, in sufficient 
quantities for analysis. He states that it is quite free from 
carbonic acid, and contains a very large proportion of oxygen. 


Iris asserted—though the assertion has recently been questioned 
—by Mr. W. Skey, of New Zealand, that sesquichloride of iron is 
volatile at the ordinary temperature of the air. Mr. Skey alleges 
that when this salt is rendered very acid by hydrochloric acid the 
vapour from it gives a slight tinge of colour toa solution of a 
sulphocyanide of potassium, when allowed to impinge upon it. 

ORGANIC substances of an unknown nature are often found in 

pheric precipitates, but Bonssinganlt claims to have dis- 





A MEETING was held on Friday of the Manchester shareholders 
in the Midland Railway Company, at which a resolution was 
passed urging the directors to abandon extensions as far as possible, 
and to cut down expenditure as much as they could on works 
which it was necessary to finish. A second resolution was to this 
effect :—-‘‘ That with a view to carry out the foregoing resolution 
it is absolutely necessary that a detailed statement should be laid 
before the proprietors as to the future estimated outlay on all the 
works of the company, and that such statements should be certi- 
fied by persons entirely independent of the board, and no decision 
should be asked from the proprietors before such a statement has 
been laid before them.” 


A TERRIBLE accident is recorded as having taken place on the 
Lake Shore Railroad, running along the bank of Lake Erie from 
Buffalo to Cleveland, Ohio. A passenger train running at full 
speed got off the track, and rolled down an embankment 40ft. 
high. The stoves in the carriages being upset, fired the train, 
and the doors being locked the passengers could not escape from 
the conflagration. Forty-one persons were burnt to death, twenty 
of them being so mutilated as to be unrecognisable. Many others 
were injured. The charred remains of the dead were conveyed to 
Buffalo, there to await the claims of their relatives and friends. 
The American papers say that the disaster has not caused any 

at sensation—railway slaughter of the kind not being unusual 
in the United States. 


A SHOCKING accident has occurred on the Trent Valley Railway. 
On Saturday evening, between seven and eight o’clock, an elderly 
man, named James Lorde, took a ticket at Nuneaton for Leicester. 
He had with him his grandchild, a little girl three years of age, 
and being rather behind time he BA se: A ge with the child in his 
arms, to cross the line at an exceedingly dangerous point. No 
sooner had he got upon the metals than both he and the little girl 
were struck by the buffer of an engine which he had not observed. 
The child was cut to pieces, and Lorde falling underneath the 
engine, had his right foot cut off at the ankle joint. He waspicked 
up and removed home, where he was attended by a surgeon, and 
according to the latest accounts he is likely to get well. 


Since the abandonment of the gigantic undertaking contem- 
lated by the late directors of the North British Railway in the 
‘ormation of a bridge over the Firth of Forth from Blackness to 

Charleston, where the water is about two miles broad, a project 

has been started for the erection of a swing bridge across the a 

a little above the manufacturing town of Alloa. The proposed 

bridge would shorten the distance between Fifeshire and Glasgow 

by about ten miles, and the towns of Dundee, Cupar, Dunferm- 
line, and Alloa would be benefitted in their communication with 
the west of Scotland to that extent. The line would leave the 

Stirling and Dunfermline section of the North British Railway a 

little to the west of Alloa, and, after crossing the river on an iron 

bridge with a central span of 200ft. wide, opening at certain states 
of the tide to admit the passage of vessels to and from Stirling, 
would join the South Alloa branch of the Caledonian, over which 
the North British ge running powers to Tarbert Junction. 

The North British Company, although unable in their present 
financial position to find the capital, offer to work the line, and, 
while giving the shareholders alien upon it, to guarantee traffic 
to the extent of giving a dividend of 5} per cent, 





covered marsh gas in the rain of miasmatic sections to the amount 
of 0°0017 per cent., and Ehrenberg describes the inky rain falling 
on the 14th of April, 1849, in Ireland over an areaof 700 English 
square miles, as putrescent vegetable organism, probably brought 
there by passing winds. 


THE new laboratory at the Sorbonne will be one of the most 
perfect establishments of the kind in existence. Besides the 
various rooms devoted to the pursuit of chemical researches, there 
will be others devoted to the study of optics, electricity, &e. In 
addition to the ordinary gas the laboratory will be furnished with 
a similar supply of oxygen, which will be constantly manufactured 
so as to be anes ready when required. 


Tue ash of the wheat straw contains only 2°75 per cent. of 
phosphoric anhydride, P2 O;, while the ash of the grain contains 
46'79 per cent. If the development of the seed be suppressed at 
an early stage, the straw is proportionately enriched with this 
compound. So also with perennial plants; suppression from 
Saileat, or influence of season, of the formation of seed or fruit, 
often causes the separation in the tissues of a tree of phosphatic 
crystalline deposits, which have been recognised in teak and other 
woods. 


A new test for alkalies is said to have been discovered by Herr 
Béttger. Indeed, the test is supposed to be applicable to both 
alkalies and alkaline earths, and is based upon certain changes of 
colour produced by these elements in the colouring matter of the 
leaves of Coleus Verschaffeltii. The reagent is pi ae Sie 
ing the fully developed leaves in alcohol and impregna: slips 
of Swedish paper with the solution obtained. This test paper is a 
beautiful red colour, which becomes green under the influence of 
an alkali. It is not affected by free carbonic acid. 

Tue atmospheric air is most generally im with the 
saline products arising from sea water. Near coast salt is 
found to be present in rain water to the amount of seven peste to 
the million, but less than half that proportion some hundred 
milesin the interior. The French chemist, Barral, calculates that 
near Paris ek f ands of salt pad descend in the rain on one 
hectare of land (1 hectare = 2°471 acres): and according to Chatin 
the rain water in Paris during the prevalence of westerly gales is 
oven mcus imareneted with salt than is the water of the Seine. 
Snow and hail always contain less salt, as they are formed in more 
elevated regions. 

In the Zeitschrift Analyt. Chemie Herr Fresenius takes Mr. 
Herepath to task for his assertion that ‘‘phosphoric acid is reduced 
bay ape ane cunts ould, oo Gt lets eae eae eee 

e hy evolved.” Herr Fresenius has tried the ent 
very ca ly, but he has failed to find the result | 
Herepath. 100 grammes of zinc were slowly dissolved in 
sulphuric acid in presence of ten grammes of sodic phosphate. 
The after passing a small wash-bottle containing water, were 
conten through two U tubes filled with a neutral solution of a 
gentic nitrate. A small quantity cf black precipitate was formed, 
which, on examination, was found to contain arsenic and silver, 
but no trace of phosphorus in any form. A similar experiment, 
in which bi-phosphate had been added to the zine, gave the same 
result camel 


MISCELLANEA. 
| "Ture standards of tin ore were reduced on Monday, and are now 
as follows:—Common, 84s. and 85s.; fine, 86s. and 87s. 
ANOTHER military reform is taking place in Prussia; the autho- 
is Go Cease wap trousers and lengthening their 
THE armour-plated screw corvette Pallas, Captain Lambert, 
steamed into Portamouth Harbour on Saturday to make good her 
ects. 

Ir is estimated that 10,000,000ft. of sawed lumber is frozen up in 
the docks at Bangor, Maine, three-fourths of which is sold and 
waiting shipment. 

THE ugh mails to the West now iron-bound boxes 
instead of leathern bags. Each R 4 packed, goptains 
about eight hundred letters. bas, ws 


THe deaths of the } who were killed by horses or 
ips hana Ea ya hls esa 
rn 3 aad ply a large amoun’ 
Tin mining in Gorn’ : 
few of the principal a ai arg Me Sattetpetiin of touch 


better prices than are now 


Messrs. J. AND F, Howarp, be i 0, H. M’Oormick, 
of Chicago, and Mr, Clements » ¢ a, Peceived a 
grand prize at the Agricultural ition at Billancourt. 

rent 


THE Rio Janeiro City Im; ny’s works in all the 





three districts of Rio de Janei in ve operation, and the 
sani results origi eon have been realised, and 
ve great satisfaction, 
Tue South- ve gontradiction to the 
our whi t » 4 and Boulogne as to 
the probable t! “lontion and Paris tidal service 
vid Folkestone 


A SPECIAL the Ohamber of Commerce 
was consider an application from the Govern- 
ment for inform on the subject of technical education. 

a discussion the meeting was adjourned 
to this day. 


THE trustees of the Olyde Na mn at a meeting held in 
Glasgow on Tuesday, resol to ask for borrowing powers to the 
extent of £600,000 in the bill for the formation of a new gravin; 
Sock, wales the trustees intend to bring before the next session o! 

arliament. 


In North Staffordshire there is likely to bea conflict between the 
employers and the employed in the iron trade, owing to the former 
having come to the conclusion that it is absolutely necessary 
either to stop the works for the present, or ‘‘ re-arrange wages on 
a fair basis.’ 

Ir is proposed to apply the co-operative principle to the building 
trades, on ake. 1d evening a general meeting of operative 
magons was held at Wilcocke’s Rooms, Westminster-road, for the 
pu of hearing a proposition for the formation of a co-operative 
building company. 

So dull ig the Welsh iron trade that one of the most eminent iron- 
master: of the district is engaging f in experiments for the 

revention of explosions in ts, the object he has in view 

op bag new: the accum by chemical processes. So 

far this gentleman has been yery successful, and by and by some- 
thing further will be heard of his efforts. 


At the meeting of the Metropolitan Board of Works on Satur- 
day Mr. Bazalgette that there was nothing in the state of 
the Thames Emba works to prevent the railway company 
from making their and that if the latter were to be com- 
menced at once it would require eighteen months for its comple- 
tion. The question was referred to the Works Committee. 


AN explosion of gas took | gear at Lille a few days back in the 
underground conduits which pass beneath the Rue des Douze 
Apotres. The pavement was foe up, and the houses for a dis- 
tance of 100 yards were shaken to their foundations, and the 
windows broken. The detonation was as loud as the discharge of 
a —* ‘artillery. Fortunately no person was passing at the 
momen 


Durie the year 1867 there were forty-nine steamers built and 
engined on the Clyde, with an aggregate tonnage of 20,327, as 
compared with sixty-four steamers and an aggregate tonnage of 
28,548 in 1866, thus showing a decrease in 1867 of fifteen vessels 
and 8221 tons. In most of the building-yards on the Clyde much 
greater activity is now observable, and a large increase in thi 
branch of trade is hoped for in the present year. 


In the atmosphere of trade generally in the South Wales district 
there is no sign of a stir for good. The iron trade remains dull, 
there being no appreciable number of orders in the market, either 
from continental or bome buyers. is condition of things, how- 
ever, is somewhat relieved by the continuance of a fair activity in 
the production and sale of steam coal, but with regard to house 
coal the demand is very limited, more especially for the time of 
the year, the shipments being below the corresponding period of 
last year. 

OnE of the first results of the amalgamation that has taken place 
between the South-Eastern and the South Coast Railway Com- 
panies has already exhibited itself in a manner highly calculated 
to satisfy the travelling public, viz., the establishment at the top 
of the incline on the premises of the South-Eastern line of a first- 
class restaurant and chop-room, where travellers over either of 
these railways may regale themselves on a choice of viands at a 
moment's notice, and in a saloon furnished with all the luxurious- 
ness of a first-class club. This is a step in the right direction. 


Tue entire mercantile navy of Europe, according to the latest 
statistical returns, consists of 100,000 vessels, re ting a total 
tonnage of twelve millions, and employi 000 men. This 
amount of oor is thus distrib :—Bremen, 204 vessels; 

m1 


- 


is thus uw 
Hamburgh, 539; k, 45; Hanover, 906; Mecklen’ Schwerin, 
424; 1 y 610; Prussia, 1443; Austria, 9491; ium, 107; 
Spain, 4359; 15,259; Greece, 4452; land, ; Italy, 
13,223; Po 1; Great Britain, 27,868; Russia, 1416; Den- 


Elbe Duchies, 2552; Norway, 5678; Sweden, 2236; 


THERE has been at length some decisive action taken with the 
Sheffield ironmakers, On Saturday morning a deputation of the 
workmen waited upon the heads of the departments at Sir John 
Brown and Co.’s (Limited) Atlas Works to arrange about the pro- 
posed reduction in the rate of "aE be, for terms of the firm were 


2000 families be ensured that 
would otherwise have been deprived of them. Now the initiative 
has been taken by a of men so important in their numbers 
there will, no doubt, be a general way in other and 
localities. 

Ir is known that the late prolonged t at Malta has 
induced the Government to make for water 
in different parts of the island, in sandstone at the 
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HAVING in last week’s impression given a detailed description 
of the greater portion of this handsome station little more 
need be added. In the engraving Fig. 9 is an elevation 
of the gable at the south end, and Fig. 10 an elevation 
of that at the north end of the main roof. The angle irons 
here are 6in, X 3in. X jin. throughout; the diagonals are flat bars, 
4in. by 4in., and the tie-bars 5in. by gin. throughout; the same 
scantlings are adopted in both gables. The details of these gables 
anaes in the lower portion of the cut. Ais the connection 
at a in Figs. 9 and 10, B being a sectional plan of the same with 
the woodwork partly removed. C is the connection at 6, D the 
connection at c, and E the connection at d, all in Figs. 9 and 10, F 
being a plan view of E. The details of the haunches are shown at 
G, where are seen a back view, a side view, a front view, and a 
sectional plan of this part ; the rivets are all countersunk in front. 

The roof over the station yard is 276ft. long and 55ft. span, and 
is hipped at each end. The roof over the carriage road is 24ft, 
9in. span, and extends the whole length of the main roof. The 
following materials were used in the construction of these roofs:—- 
About 170 tons of wrought iron, 165 tons of cast iron, 25,000ft. 
super of glass, 22,000ft, super of zinc covering, and 400 cubic feet 
of timber. The engineers’ estimate for the main roof was about 
£7500, and for the whole of the roofing about £10,000. Mr. 
Joseph Cubitt is the engineer for the work, and to his courtesy 
we are indebted for the use of the working drawings of the roofs. 








UTILISATION OF SEWAGE.—We learn from the ‘*‘ Journal of the 
Society of Arts” that an experiment of some importance is now 
being carried on at Asniéres, near Paris, on a field of about two 
acres and a-half in extent, and situated about 300 yards from the 
mouth of the great egout collecteur. Two portable engines are 
employed daily in pumping 500 cubic metres of sewage water into 
a receptacle at one end of the field. A part of this water is applied 
to various ap 3rd and cereal—and the vemeindor is 
treated with chemical agents for its purification. The former 


application is considered as fully co =e the opinion that 
applied either to crops or 


sewage water may be advantageously 








to the direct fertilisation of thesoil itself, without communicating 
any bad taste to the vegetable products, or in any way vitiating 
the surrounding atmosphere. Some fine specimens of beetroot, 
yellow turnips, artichokes, and other vegetables thus irrigated, 
were shown at the late Exhibition on the Champ de Mars. These 

roducts were grown at Clichy, but they were not accompanied 

y sufficient data to render them scientifically and practically 
useful, and therefore the authorities of the city of Paris have set 
on foot the experiments already referred to, in order to obtain 
definite results connected with this important question. It is the 
expressed opinion of M. Le Chatelier, a mining engineer engaged 
in,jthe’experiments of purification of the sewage, that the cultivated 
lands around Paris can never absorb a considerable portion of the 
sewage water; one difficulty arises from the cutting up of the land 
into small allotments, which increases the cost of distribution; a 
second from the fact that the principal arable lands lie on high 
plateaux, whose slopes Ne often in directions contrary to that of 
the streams; and, lastly, the distance from the sea removes the 
possibility of getting rid of the excess of water in that direction. 
As the purification of sewage water, M. Le Chatelier con- 
siders sulphate of alumina as the most effective agent. He says 
that by employing in small doses ferruginous sulphate of alumina, 
obtained by treating bauxite, a common mineral found in the south 
of France, with sulphuric acid, or as the ashes of the 
Picardy alum works, the water of the sewers may be purified 
almost completely, and in a relatively short time. The quantity 
os sulphate of alumina required is stated to be between 100 and 


grammes (one-fifth to two-fifths of a pound) per cubic metre of | 
the sewage water to be — The average amount of impuri- | 
t 


ties per cubic metre in the sewage water of Paris is found to be as 
follows :— 

Killogrammes. 
Mineral matter ..  .. + «+ ee ce 1902 
Organic ,, oe 6e. 0s ee 








GeO 2s ce ce ce ce ce ce ce ce ce oo OF 
UNE kc cs we Se ce 0s ce os fF oe ce OUe 
Phosphoric acid .. .. «2 2 se oe of e+ oe O012 
AROIe 2. 2c cc ce cc co ce co co ce ce 0083 

Total 2671 
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They contain in solution carbonates of ammonia, lime, and magnesia, 
as well as small quantities of sulphate of ammonia, and earthy and 
metallic salts. A precipitate of alumina and aluminate is thrown 
down, which also encloses light matters in suspension in the water; 
oxide of iron is likewise precipitated, and, completely neutralising 
the sulphuretted hydrogen, assists the deposition. us we have 
at the same time decolourisation, clarification, and disinfection. 
The experiments which have been made are not, however, deemed 
conclusive, and a fresh series are now under hand in a smaller 
reservoir, which has a surface of about 250 square metres, 
and receives fifty cubic metres of sewage water per hour; the 
water, after four hours’ treatment, is said to pass off through a 
filtering medium in a very satisfactory condition. There remains, 
however, the economical question. This process of purification 
would require basins of many acres in extent, besides the erection 
of pumps and steam engines, in addition to the still heavier expen- 
diture for the chemical agentemployed. The cost of the sulphate 
of alumina is between one and two centimes per cubic metre 
of sewage water, so that the quantity required to purify 
200,000 cubic metres per day would cost between £80 and £160. 
The remaining question is whether the matter precipitated 
would find a market as manure; but the amount of the 
chemical agent employed would alone give this precipitate a 
minimum value of four shillings per cubic metre, while the supply 





from 200,000 cubic metres of sewage water alone would be no less 
than 400 cubic metres per diem; and when it is remembered, 
moreover, that this manure would contain 72 per cent. of inert 
mineral matter, against 25 per cent. of organic matter and 0°75 per 
cent. of azote, it seems very doubtful whether a market could be 
| found for such a product. There is no question of the immense 
| importance of the subject, and it is to be hoped that the experi- 
| ments now being made will at any rate assist in bringing about 
| some advantageous application of such eee nee = matter, and 
| thus prevent the pollution of rivers and the extermination of the 

fish which inhabit them. The Seine at Paris is now reli of 
the sewage water of the metropolis, which is thrown into it below 
the city, but, on the other hand, it still receives the impurities 
which are —— into it by all the sewers between Paris and the 
source of the river, 











Ja. 10, 1868. THE ENGINEER 23 


























2 
b 
m 
~~ = > 
oo (hill inl [14a tt. ~Lfal _ 
~le* 
4 
i) 
ie 
a 


is 
7 
- 
* 
9° 


A 
Ors 
[s) 





| 
t saree 
a WEBZELSeE a 
3 il 
I 
x“ CUR = ll 


2, 
el) 
> 
a 
if 
fo 
NE 
nowsiana 
~ 








p\ 
NOY, 
o00000000000000 
=a 





=a 
Nvid Gaknows 


























on 
a, 
‘NOISNAULXA ANVI-MOTCAG 
































{ 
is! AS 
ty (=) ieee =a 
a Y \ 
‘ _ 
: ma) \ 
. te rat yt a 
NS CASTIRON'STEPS FROMBOWER TO STEAM CHEST: Pail | int it it 
"3 = YN ailit at i! i 1} tt if i 2 
ae te pitt - + iI ya tt it 
4 we vii i my I i i i! ih ¥ 
y 1 
: nH ih | ; ne i 
" tli } Mt i 1h il id o 
3 Wit a ee i i a 
» tiie i nt i! +e it 4 
Y te i | guetta creas ull = 
\: = hit tif = - ut | > 
3 4% it . a [6a two BOWERS INDOT_ J, |! 
Ws = y ——i et perererer Sp brea cen % 
‘ ti a 
Ry , 1 it te 
i 
= ora Zz 
peenmnmenewerae Salas 2 
Ii Z 
1h & 
i}! 
5 | 
8 1 i . 
Hb 

















Wiis — Wlth 
— 


oT 


RSs = 


y : ae AS S Ee “ S : —= Y 
Y —_— = ¥ 
UY Yn a ///) A WSILGS Re SA 


oieneen All : 


iw me 
IN SIGCSE I SSW... AS 


— 





‘SHUOMUALVM TOOCAAAILTI 


S 
ma) 


_—- ) - 


GMO 0G GB mT 


— 
H a 


Sos 





i 














wa 





" £3500 to pay 10 per cent. on capital. The 


24 


THE ENGINEER. 





Jan. 10, 1868. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
Correspondents) 


OMNIBUS SUBWAYS. 

Sir,—As Mr. Peter W. Barlow has once more brought in a bill 
to further his omnibus subway scheme, and this time has appealed 
by his pamphlet not only to the speculator but to the public 
generally, it is of some importance that both sides of the question 


should be clearly understood. . 
low Or succinctly painting with 
colours brilliant and vivid the advantages, commercial and 


Mr. Barlow has given one sidé 
pecuniary, which his new s. Se poe ae 
afford. His hes given ws the light th picture; I propose to add 
the shadow. Anyone who is at all acquainted with the streets 
of London will quite agree with him that they are in an over- 
crowded condition, and requiré relieving, not only that business 
may be more expeditiously performed, but for the comfort and 
convenience of thousands who, without any especial business, 
throng and take their pleasure in our great metropolis. And for 
this purpose I believe the majority of people would not scruple to 
undergo more than usual risk in the expenditure of their money, 
being content to be ‘convenient in their business and pleasure 
though they should not receive a very substantial equivalent in the 
shape of dividends. I quite agree, however, with Mr. Barlow that 
any scheme which should fully meet the requirements of the public 
in this particular will sure to bea remunerative one. For example, 
itis hardly necessary to quote the Metropolitan Railway, which is. 
no one will deny, an eminently useful, and at the same time a 
paying line. 

Mr. Barlow considers his scheme, or one similar to it, the only 
one which can be adopted, being apparently of opinion that the 
Metropolitan Railway has failed in bringing people conveniently 
near their destinations and expediting their movements. 

The question, then, is not whether a scheme of this kind is 
wanted, but whether his fulfils the requisite conditions by which 
such a scheme may be useful and successful. 

These conditions, I conceive, are, first, that time should be 
saved; secondly, that this should be done economically; and, 
thirdly, that the transit should take place comfortably and con- 
veniently. Other questions may afterwards arise, viz., those 
relating to the practicability and probable cost of his scheme in 
this his first trial; but of these more by and by. And first, as to 
the question of saving time, I take Mr. Barlow’s data for granted ; 
but there is much to be said, both as regards the amount to which 
he reduces the friction and the resistance of the air, which is great 
in a tube of the dimensions he describes and filled in the way he 
proposes. It may reasonably be asked whether Mr. Barlow has 
made any experiments to prove this, or are his assertions 
merely presumptive. I should say the latter, from the way he 
puts it. With a resistance of 61b. to the ton, and a fall 
of 12ft. in the centre of the tunnel, Mr. Barlow’s carriage will be 
fifty seconds in reaching the bottom of the incline, and with the 
velocity acquired in the descent, will rise a distance of about 
480ft. on the other side. His two men will then have to lift a 
weight of two tons, together with the 6 1b. resistance already men- 
tioned, through a height of about 3ft.; and, according to his own 
calculation, this may be accomplished in thirty seconds. By 
working a rope, or by any other method, some part of this time 
might be saved, for up to the sixteenth second the power would 
be available, but only partially, and certainly an error will be made 
in his favour by assuming that altogether, for eight seconds on 
either side, a man will be able tg apply his full force. After the 
sixteenth second the velocity pn | be too great for a man’s 
power to be effective. Hence the whole time will be nearly two 
minutes. Mr. Barlow seems strangely to have fallen into the error 
that by using inclines he gains time, when, in fact, just the 
reverse is the case. For the same amount of force is required to 
bring the carriage to a level again as if the whole had been origi- 
nally on the level, and, owing to the speed the carriage acquires 
in part of its course, the force is less easily and expeditiously 
applied than where no incline exists. 

Besides the two minutes the carriage will take in going through 
the tunnel it will have to descend the shaft, a depth of 50ft. at one 
end, and be raised a height of 50ft. on the other. This will occupy 
at least one minute. So that the whole time consumed in 
simply passing from the mouth of one shaft to that of the other 
will be three minutes; and, however much traffic there may be, 
we must allow at least one minute more to enable the passengers 
to take their places and alight. This brings up the time con- 
sumed to four minutes going a distance of a quarter of a mile, 
under the most favourable circumstances; hardly four miles an 
hour, the pace at which a man not even pressed for time can walk, 
and this will be the greatest speed he can attain, 

But besides this, in the present instance, it must be borne in 
mind that a passenger may have to wait a period of four minutes 
at the shaft head (perhaps in a pitiless rain or a broiling sun, as 
Mr. Barlow provides no shelter or accommodation of any kind); 
so altogether he would be eight minutes passing across. Taking 
an average passage six minutes will be the time occupied, i.e., two 
and a-hulf miles an hour—rather slow for the present day. This 
result, which is deduced from data Mr. Barlow himself has afforded, 
fully shows that the first condition is not fulfilled. Coming now 
to the second: the charge, I presume, will be a penny a ride or four- 
pence a mile. This, though under the fare of cabs, is considerably 
over first-class railway fare; but a Hansom can go at the rate of 
six miles an hour even in the most crowded condition of our 
thoroughfares; Mr. Barlow creeps along at the rate of two and a- 
half only. It has been proved that no one who can walk will care 
to use these subways for the sake of expedition, and I think the 
above sufliciently shows that no one who finds it necessary to ride 
will use them for the sake of economy. 

The third condition may be very briefly considered, as, it having 
been shown that the other two are not fulfilled, it is hardly likely 
that people will sacrifice expedition and economy—put themselves 
out of the way, in fact—in order that they may enjoy the pleasur- 
able sensation of descending a deep shaft, passing through a damp 
tunnel, and being lifted again into the daylight. Out of curiosity 
a few doubtless will make the trial, but this will hardly put the 
shareholders of Mr. Barlow’s company in the way of obtaining 
20 per cent. on their capital. 

A word more as to the proposed Thames subway, which bears a 
slightly ditierent aspect to the general question at issue, I will 
not say anything about the possibility of constructing it; I will 
only consider it as a speculation. Mr. Barlow must be indeed 
sanguine as to the success of his scheme to propose making a trial 
of it in a position of all others the most difficult. Brunel esti- 
mated the cost of his tunnel at £160,000. -it cost the public nearly 
three times thatsum. Mr. Barlow has estimated his at a modest 
£16,000; one failure will double this amount. Brunel had two 
failures. The experience of the present day far exceeds what it 
was in the days of Brunel; but Mr. Barlow acknowledges that his 
system of tunnelling is on the same principle as that of Brunel. 
What reason has he to expect that he will accomplish his design 
without one failure ? 

The probabilities are, then, taking Mr. Barlow’s very low esti- 
mate as correct, that the capital expended will amount to £32,000; 
this at once halves the dividend of 20 per cent. 

The whole earnings of the company in one year must be at least 

ber of 








necessary to produce th:s, in a working day of fifteen hours Jong, 
will be about ten every four minutes, or the omnibus will have to 
fill full every trip, ‘That such is not likely to be the case, even 
supposing the system to come into favour, except for two or three 
hours during the day when people are going to or returning from 
business, is sufficiently proved by a single hour in Thames tunnel, 
through which anyone, except for curiosity, thinks of 
going. Besides, the c of people who would make use of the 





Subway are those who would prefer crossing over London Bridge 
to paying their penny and being neither gainer in time nor comfort. 
Fifty per hour would be, I am confident, an over estimate of the 
number who, under the most favourable circumstances, would 
require being taken across. This would give but an uncertain 3 
per cent. course Mr. Barlow may defend himself by calling this 
a matter of opinion. He cannot, I am convinced, make his view of 
the case a matter of fact. London Bridge is free and much more 
pd terrae. Seg for o London eee reeea South- 
ry gen 7 su ] 
be, And the Metropolitan District way will T belie in 
confection with the South-Eastern. The traffic through 
small as it is, and the rate of payment higher, 
likely to be fully equal in numbers—I may venture even to say 
Bridge that through his subway, being more remote from 
ridge. 

Mr. Barlow is an eminent engineer and scientific man, which 
makes it all the more astonishing that he should lend the weight 
of his name to a scheme which, on the very face of it, presents 
difficulties by experience proved very great—though not insur- 
mountable —to be overcome for an end which it cannot attain, the 
carrying out of which, indeed, is likely to prove ruinous in the 
extreme. To speculators a word of warning can hardly be neces- 
sary, but the less frequently we hear of such schemes as this the 
more chance is there that confidence will be restored in the minds 
of the speculative public, and money advanced for schemes which 
are r useful and remunerative. It is the duty of such men as 
Mr. Barlow to assist the profession in every possible way, not to 
depress it by advocating so warmly schemes which have no merit 
beyond the name which they bear. w. 

St. Alban’s. 





TURKISH RAILWAYS, 
Tue Chairman of the Smyrna and Aidin Railway Company 
presents his compliments to the Editor of THE ENGINEER, and 
regrets to observe that in a series of articles on railways in Sestay 


by the letters last quoted, but in an official letter from Mr. F. Whittall, dated 
19th September, 1860, the board were informed that‘ The Government de:lares 


that it reserves all rights it possesses under the concession of 1856.’ The 
effect of the debentures, if legal, would be to deprive the Government of those 
rights. The form, to this day, has never been sanctioned.”* —Page 18. 

“The committee are informed that throughout the whole of the negociations 
the Turkish Government consistently refused to allow the creation of first 
mortgage debentures, arguing that the Turkish sh ders must be p d, 
as they had been led to subscribe on the faith of the original prospectus, which 
stated that a minimum dividend of 6 per cent. had been guaranteed by the 
Sublime Porte,t and that the English sharebolders, as foreigners, had a greater 
right to expect that their intefests would be properly res) —, 19. 

“ The amount of capital isstied at a discount is so large it calls for more than 

notice, inasmuch as to that method of raising funds the preposterous 


be , 

“The committee have learnt at the office that Mr. Crampton did take the 
debentares at par, but 15 per cent. diseount on them was subsequently added 
to the certificates of the company’s engineer for work done. The committee 
think that this transaction was most disgraceful, and should never have been 
permitted.”— Page 21. 

“ The contractor paid 72 per cent. for the whole of the debentures he took 
[second debentures], being credited with the difference betweeti 72 and 66, the 

The board sanctioned this in consequence of Mr. 





contract price. 
, Crampton having subscribed for the whole amount, deeming him entitied to 


anything he could make over 66. Some of the debentures were taken up at 
72 per cent. to the committee’s knowledge, bnt the arrangement with the con- 
= appears to have been kept back, which should not have been the case.” 
—Page 23. 

“‘ From the above table [omitted] it would seem that to last June £851,500 
was issued at an average discount of 40 per cent., and if to this amount be 
added the 15 per cent. discount allowed to the contractor on the first deben- 
tures, it gives a net discount of £378,268 on £1,101,500 of capital, or more 
than 34 per cent.”— Page 24. 

“The expenses of sending out gentlemen from England are heavy, judging 
from the amount proposed to be set aside for General Tremenheere’s visit this 
year :— 

For passage out and home .. .. .. os «2 os «+ of o¢ £100 
Personal expenses £50 a month, say six months .. .. .. +. 300 
Negociations £100 a month for same period would be.. .. .. 600 


£1000 
or proportionately as long as General Tremenheere is away. If negociation is 
, a sum of not less than £500 nor more than £1000 in addition.t The 








which have appeared in THz ENGINEER there are many stat 
having a pd to convey an unfavourable and most erroneous 
impression in regard to this railway which are entirely without 
foundation. 

As he feels assured that the Editor would not willingly allow 
his paper to be the medium of misrepresentation, he hopes that 
the Editor, in justice to the parties referred to, and in the interests 
of his paper, will make some inquiry into the truth of the state- 
ments which have been made to him, when he will find that the 
real circumstances are entirely at variance with what has been 
represented. 

Imperial Ottoman Railway, 8, Poultry, 

November 29th, 1867. 

[In compliance with Sir Macdonald Stephenson’s request ‘*‘ we 
have instituted careful inquiry into the subject ;” and we have 
only to add that our statements respecting the Ottoman, Smyrna, 
and Aidin Railway have been founded on the real circum- 
stances, so far as we are able to ascertain, and that they 
contain a very mild representation of the facts. Some delay 
has occurred in making these inquiries—-as will be seen 
from the date of our correspondent’s letter — and from Sir 
Macdonald Stephenson not having favoured us with the 
* Report of the Committee of Investigation.” This, however, 
and the correspondence between him and Mr. W. P. Pickering, 
we have received through another channel, and we think it useful 
to call the attention of Sir Macdonald and his colleagues to a few 
extracts from the report of the committee, which is founded on 
the books and documents of the company.—Eb. E. 


EXTRACTS FROM REPORT OF COMMITTEE OF INVESTIGATION 
PRESENTED TO THE SHAREHOLDERS ON TUESDAY, MAY 2is7, 
1867. 

‘*The Firman of Concession was a free grant by the Imperial Government 
to the concessi naires, but the latter* assigned all their interest under it to the 
present company in consideration of £40,000, or 34 per ceat. on the authorised 
capital of £1,200,000; the amount deposited in 6 per cent. bonds, representing 
£24,000, being also reimbursed them. This arrangement with the conces- 
sionaires appears to have been effected without any reference whatever to the 
Ottoman Government.”—/age 6. 

‘The original pruspectus appears to have been adopted early in 1857f, and 
as an additional inducement to the public to subscribe, they are informed that 
in order to show confidence in the undertaking the coucessionaires * subscribed 
to the capital of the company to the extent of £9),00)in addition.’ It would 
thus appear that to the 30th June, 1859, 44,024 of the 60,000 shares had been 
subscribed for; but we find that on the 22nd March, 1853, the concessionaires 
paid the following amounts :— 

Deposit on 6500 shares .. oe «6 os ce oc c¢ ce ce £6,500 
First call of £2 per share on ditto .. 12 os o2 ef «+ eo 13,000 
£17 per share, being balance on 500 ditto .. .. .. ee «oe 8,500 
£2 per share, being second call on 6000 ditto .. .. oe «+ 12,000 





£40,000 
receiving on the following day the price for which they had sold the concession. 
A similar course was adopted with regard to the contractor, who, on 22nd 
March, paid— 
Deposit on 1820 shares .. 1. «2 sc co ce se ce oo £1,820 
D tto 10.300 ditto 3... . «e oc of ce ce of oo ee 10,300 
First call om 120 ditto (£2) .. oc ce ce co ce co ce 240 
Balance of calls on 120 ditto (£17) eo ce co co ce co 2,040 





£14,400 

receiving on the 23rd March, on two certificates, sums amounting, oddly 
enough, to £14,400 The engineer paid deposit on 2/5 shares, with calls in 
advance, amounting in all to £1500, receiving on the same day £2100, * balance 
of account for professional services to the 3ist March, 145%.’ The salaries of 
the directors, from the formation of the company to the 30th Jane, 1858, 
sosorbed 135 shares fully paid; and in ‘ discharge of bill of costs,’ the solicitor 
received eight similar shares. That appears to be the history of the English 
share list for the six months ending 30th June, 1858, on which day the con- 
tractor subscribed for 7110 more. Turkey had well fulfilled her engagements, 
for during the half-year 15,439 shares were taken ia that country. The com- 
mittee are of opinion that further comment from them is unnecessary, more 
particalafly as the subject of the shares was gone into by a committee of the 
Stock Exchange some years ago, the company being eventually struck off the 
official list.§ 

** Regardiess, however, of all risks, and trasting to fortane, the small namber 
of 1728 shares being subscribed for by the English public, and with a cash- 
balance of £1787 Ss. 8d., on the 3lst December, 1457, the directors permitted 
active operations to be commenced in Turkey, a contract having been con- 
cluded in the previous October with Mr. Jackson for the sum £1,030,000. 
With financial difficulties staring them in the face from the very first, the directors 
entered upon the construction of this railway, which has been so far completed, 
by the most fearful sacrifice of capital, and at an expense in consequence of 
about £22,000 a mile, according to the capital account in the last balance- 
sheet.” — Page 8, et seq. 

* The committee are further of opinion that the purport of the communica- 
tions from the Ottoman Government ought not to have been concealed from 
the shareholders at the general meeting in September, 1860, questioning, as 
they do, whether one singie debenture would have been taken up if the 
stipulations of the Government had been properly made known.”"— Page 14. 

“ The committee find that in the previous month, at Mr. Crampton’s desire, 
the board directed that the sanction of the Turkish Government and of the 
shareholders to the issue should be quoted on the debentures.|| Following the 
usage adopted with the loans of foreign states, the very words of the con- 
cession should have been printed on the debenture form, as the public could 
then have judged for themselves how far the issue received official sanction.” 

“In face of the letters from his Excellency the Turkish Ambassador, which 
have been already referred to, the committee think that the conduct of the 
board was perfectly unjustifiable in approving a form of debenture which 
attempted to pledge—* the entire line of railway belonging to them, as now 
made and hereafier to be made, together with all their present and future 
rolling stock, plans, materials, and property on and connected with the railway, 
and all the receipts and revenues to arise therefrom, or from the guarantee of 
the Otteman Government under the concession.’ It must be distinctly remem- 
bered that the Turkish Government had expressly reserved its rights, not only 





* Several other gentlemen were int i in this t i 
from secretary to his Excelleacy M. Musurus, 3rd June, 1861. 
+ Board’s Minute, May 15th, 1857. 
¢ The concessionaires did not pay uP the balance of calls for which they were 
liable on their 6500 shares, for 
They were excused calls on 2346 shares, amounting to .. .. £4,692 
And escaped, by forfeiture, calls of £15 per share on 1689 .. 25,335 


£30,027 
§ By letter 8th Febraary, 1859. {| Board’s minute, 19th March, 1861, 


See letter 








are of opinion that voting a douceur of £500 or £1000 to a director 
by the board is highly reprehensible, and not within the function of a board of 
directors,”’— Page 26. 

“ The total cost to the company of these special missions is shown below, 
and they may justly be called extraordinary.§ The necessity for a permanent 
representative in Turkey is shown in the case of the Cassaba line, which the 
committee find crosses the company’s line on the levei, paying no compensation 
for the privilege. There are no proper junctions between the two railways, and 
it would seem that the arrangement was made by Mr. Purser, the company’s 
engineer, who also stated to the committee that in his opinion no advantage 
would accrue by haviog any intercommunication between the two lines.” 

** A very large amount has also been expended by way of interest on tempo- 
rary loans, both of large and small amounts, the rate of interest varying from 
6 to 12 per cent. It has nearly always been necessary to borrow in order to 
pay the shareholders’ interest, and the committee are at a loss to understand 
why the directors should have adopted a course of concealment, instead of long 
ago declaring the true position of affairs.” 

“The expenses of management have been very heavy, the two principal 
items being £2500 [per annum) for tue directors, and £600 for the secretary. 
With regard to the first, the committee think that the amount is excessive.’ 
—Page 2] et seq. 





FIRES IN THEATRES, 

Srr,—In one of your contemporaries of 29th December, ‘An 
Old Scene Painter” advocates the use of ‘‘ soluble glass ” in order 
to render the interior fittings, decorations, &c., of all public build- 
ings uninflammable, and mentions an instance of the Grand Duke 
of Bavaria’s theatre having been saved from destruction in conse- 
quence of this material having been largely used in its construc- 
tion. The vital importance of this question will, we hope, be a 
sufficient apology for thus encroaching upon your space, but our 
object is, firstly, to call the attention of practical men to the 
advantages of this very valuable non-conductor, and, secondly, to 
state that we shall be happy to exhibit to any person interested in 
the matter, specimens of lace, linen, paper, wood, &c., which have 
been treated with svluble glass, in order to prove its absolute in- 
combustibility. CLARK AND COSTE. 

41, St. Mary-at-Hill, Tower-street, E.C. 

[We have tested a sample of muslin sent us by Messrs. Clark and 
Coste, with perfectly satisfactory results.— Eb. E. }. 


PATENT CHAINS AND IRON RAILS, 

Srr, -~In your impression of the 3rd January, under the head of 
** Weldless Chains,” there is an engraving illustrating a novel 
chain, which you say has been lately patented in France, 

You will see by the enclosed diagram that it is an infringement 
upon my patent taken out two years ago. Will you please state 
the facts of the case in your next. 

I will write to you further in a day or two, when I purpose 
sending youa small sample of iron such as the heads of rails, 
should be made from to render them quite as durable as the Bes- 
semer rail. Thirty years’ experience in the iron and steel trades 
has proved to me that an iron rail made in the way in which I 
have made thousands of tons of iron for steel purposes would be 
quite as durable as Bessemer metal, and less liable to break under 
any sudden strain. Such a rail could be sold at £10 10s. per ton, 
leaving the ironmaster a fair profit. W. H. Brown. 

Larkwood Springs, Sheffield, January 6th, 1868, 


THE WORKING OF MINES. 

S$1r,—Believing, as I do, that your journal is on the whole a 
well informed and tolerably accurate one on the special subjects 
of which it assumes to treat, it is with pain and surprise that I 
have noticed for many weeks the violent denunciations and 
ignorant misstatements made against the present system of coal 
mining and ventilation practised in Britain, apparently with the 
editorial sanction. For instance, in your impression of Friday, at 
page 12, after speaking in flowery language, strongly savouring 
of the efforts of special correspondents of the penny dailies, of the 
‘* shades” of the *‘ toilers” and ‘‘ cavernous thunder,” and “* holo- 
causts of victims,” you venture to assert that the safety lamp is a 
snare and a delusion. You seem to be ignorant of or to purposely 
ignore the many cases in which lives have been saved by the use 
of the safety lamp, which without it would inevitably have been 
lost, however perfect the ventilating arrangements had been. You 
go on to say that ‘‘no mine in its (the safety lamp) absence could 
be worked unless it was so well ventilated that naked lights could 
be used.” Was this so before the invention of the safety lamp? 
Were there no explosions then? And would a mine making gas 
ever be so safe from interruptions to the ventilation or outbursts 
of gas, or other unforeseen dangers, as to make it judicious to 
abandon this sheet anchor of the miner? You take the usual 
amateur fling at our trusty and tried friend the furnace ; you say 
“it is doomed.” There you are wrong again. Uatil something 
very different from any mechanical system yet invented is dis- 
covered the furnace will hold its ground as the simplest, cheapest, 
most easily managed, the safest, most reliable, and best under- 
stood appliance yet brought in use. With it larger currents of 
air have been generated than by any other means. {n almost every 
large explosion with which I am acquainted the quantity of air 
descending the downcast and entering the mine has been quite 
large enough, but defective distribution, from carelessness, and 
want of attention or skill, has caused the accumulation of gas in 
dangerous quantities, ultimately ending in a disastrous explosion. 
Take the late case of Ferndale—the gross quantity of ventilation 
was quite sufficient, but we were told at the inquest that the air 
crossings were built of loose stones, unplastered, so that the air 
could escape into the returns without ever reaching the working 
places. Your argument appears to be this :—1, Gas accumulates 





* Mr. Cooke’s evidence. 
t * Le Governement Ottoman garantit un minimum de 6 pour cent par an 
sur le débours, qui n’excédera pas 1,200,000 livres sterling, &c.” 
+ Minutes, February 15th, 1867. 
§ General T: ’s two visits cost a total sum of £1131 8s. 
Mr. Cooke’s .. .. three n » 1207 8s. 
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in the workings of a mine; 2, the ventilation for want of being 
carried to the workings does not clear it away; 3, therefore, the 
furnace ought to be abandoned and a machine substituted. The 
proposal to fire the gas by pe answers itself in its own 
absurdity, and would never be allo a trial by any mine owner 
or agent, as it would be simply suicidal ruin. 

On page 3 of the same impression you say, ‘‘ Without venturing 
to in question either the wisdom or efficiency of the means 
— in English mines, yet the precautions taken are crimi- 
y short of what they ought to be.” Words such as these, if 





P ding from a petent authority, would be very grave, but 
they so ge A show the captious i of the writer upon the 
subject he dares to treat of as to with them their own 


carry 
antidote, I would venture to suggest that ‘* padding stuff ” such 
as this is utterly unworthy of a journal of your high standing. 
If you cannot teach, had you not far wiser be silent? Vituperation 
is not science, and any amount of mud cast upon the mining 
engineer’s profession by the hand of ignorant assumption, can 
never lead to the saving of one single life. Coa, 
January 6th, 1868. 





MOUNTAIN LOCOMOTIVES. 

Sizn,—In Tue Energsr of the 27th ult. your correspondent 
**R. M.” seems inclined to jump rather rapidly at conclusions, 
and I should be glad to learn on what facts his statement is based 
that the engines for the Mont Cenis Railway ‘‘ will not work.” 
It is quite true that there has been a good deal of “‘ bothering” 
through circumstances beyond the control of the company, and 
from causes which have no y tion with the success- 
ful application of the principle on which it is proposed to work 
the line; but the work performed by several of the engines 
delivered in conveying materials, &c., up the steepest gradients, 
gives promise of satisfactory resuits when certain ‘‘ bothering” 
defects have been remedied; and the history of all novel under- 
takings, I believe, without exception, shows plainly that no fair 
conclusion can be drawn from a certain amount of preliminary 
delay and difficulty. 

The engines have already on many occasions taken more than 
double the load which **R. M.” proposes (32,000 Ib.) up the 
Italian side of the mountain, where the gradient is 1 im 12 for 
more than sixteen kilometres (say ten miles), which could not have 
been done but for the central rail; and so far from the mid-rail 
being “‘ objectionable,” it affords an extra means of security which 
he ce y could not afford to dispense with on the Mont Cenis 
Railway. 

Whatever be the cause, I believe it is the fact that a larger per- 
centage of tractive force is ised from a given weight of engine 
in America than in Europe; at least many various statements 
seem to bear out this idea, and results have been given as observed 
in America in which the coefficient of adhesion must have been 
nearly half. I am not aware that any approximation has been 
made to this in Europe. In the case given by “R. M.”’s corre- 
spondent the coefficient is about one-fifth—a very good result; but 
it must always be kept in mind that it is not sufficient the engine 
or system should be capable in isolated cases, but for the con- 
veyance of the traffic in all states of weather. Experimental tests 
on Mont Cenis have shown conelusively that the central rail, or 
some other means of peed the adhesion due to weight, is 
a necessity for such inclines as those adopted. With an incline 
of | in 28, such as that referred to by “R. M.,” I can see no 
necessity whatever for “‘ geared” locomotives, or for any deviation 
from ordinary and well-known types of engine. No one can 
advocate simplicity and absence of plication more strongly 
than myself. I have always admitted the complication of the 
Mont Cenis engine—a complication which it is much more easy to 
criticise and condemn than to remedy—as a strong objection—the 
strongest in my opinion of any yet stated; but with this objection 
we obtain powers of traction on steep inclines and an amount of 
security such as to justify us in retaining it until something better 
—more free from complication or even worse objection—has-been 
not only proposed but age 4 proved. “ R, M.’s” correspon- 
dent does not give the length of the incline work—a very 
important element ; and hence, we cannot say what the necessary 
weight of the engines must be with fuel and water included. 

In the Mont Cenis engines about three tons of fuel and water 

i A. A, 


are carried, 
Wisbeach, 4th January, 1868. 














IRON RAILS versus STEEL RAILS, 
Str, —I have been very much interested in the discussion | 
going on respecting the advantages of steel rails on the Bes- 
semer principle over iron rails; and giving steel rails the credit ! 
of all that has been said in their favour I am of opinion, with 
yourself, that iron rails can be made of a superior quality and of | 
lasting powers; and, taking the difference in cost between steel and 
iron rails, it would still be found more economical for railway | 
companies to adhere to iron. It is true, as you observe, that iron | 
rails of a most inferior quality have been, and are still being made, 
simply from the fact that cheap rails are taken on account of their | 
cheapness without reference to quality. In the Cleveland district | 
especially the iron manufacturers possess immense facilities for 
turning out a good rail. The quality of their iron is naturally hard 
and the pig iron all from ‘* mine” should enable them to turn out 
rails of such a quality that no other district could compete on the 
same terms. I have had long experience in rail making and have 
noticed where the chief cause of decay occurs in the use of rails. 
In my opinion I should say the following method would turn out 
a rail superior to any yet produced in the Cleveland or any other 
rail making district, at a fair cost —in fact, at little more than by 
the present method--and would prevent parties not having good 
iron at command from tendering for rails made on this plan. I 
would, in the first place, put two balls, single fives, direct from 
the puddling furnace, and worked as “* steely ” as possible, to form 
a slab 12in. broad by 22in. long, well hammered. These slabs 
would form the heads, the weight of the pile to be made up by 
puddled bars, as in the ordinary method. I would then put this 
pile into a heating furnace, giving it a good heat, then take it to 
a powerful hammer, have it well upset, and brought to about 9in. 
square; this bloom then to be taken to a reheating furnace and 
again hammered to a bloom of about 74jin. square; it could then 
be taken to the reheating furnace, properly heated, and rolled off. 
It will thus be seen that heads will be formed of nothing but 
hammered iron, My firm belief is that a rail made on this prin- 
ciple will stand as long as iron ean possibly be brought to stand, 
and reduce the lamination to a mere trifle if it occurs at all. It 
will also entail upon the ironmakers the necessity of using iron of 
the very best quality. Rails thus made would be strong and 
tough, and the heads of a more homogeneous nature than the 
great mass of rails now made, and would bear contrast even 
against Bessemer steel rails. The ironmaker should not of course 
be tied to the length or width of the re slab; I merely give 
what I consider should be the top and bottom for a rail weighing 
from 70 lb. to 801b. per yard, 21ft. long. I have found from expe- 
rience that 22in. long is about the best length for the shingler or 
hammerman to handle so as to upset it properly. The slab might 
be increased to double fours and 15in. wide, according to the 
weight of the pile. In flat-bottom, or the Vignoles section, the 
head would be formed in the same manner, but the flange differ- 
ently. Iam not aware that the plan I have described has ever 
been adopted, and although aah ee 4 —t it - tia, fecling 
importance to secure protection, > e it public, feeling 
certain of the ciple being correct, and that by adopting a uni- 
manufacture iron rails may compare with Bessemer 
steel rails. If railway engineers insert in their specifications that 
this method be adopted, complaints as to the frequent renewals 
would be rare. Iam prepared to answer any question or combat any 
doubts that may be raised as to this plan not answering the great 
W. £E. 





desideratum. 
Darlington, January 6th, 1868. 


THE DUDLOW-LANE EXTENSION OF THE 
LIVERPOOL CORPORATION WATERWORKS. 


By the courtesy of Mr. Duncan, C.E., the able engineer of the 
Liverpool Waterworks, we are enabled to publish engravings of 
the works in connection with the Dudlow-lane Extension, now 
in course of construction in the immediate neighbourhood of 
that town. Before, however, ing to describe the works 
it may be well to notice briefly the past history of the water 
supply to Liverpeol, and the reasons for adopting the present 
mode of increase. 

The rapid growth of the town, its high commercial position, 
and its sanitary necessities, rendered the attainment of a copious, 
and, if possible, a permanent supply of water of the greatest 
importance. In 1843 Mr. Samuel Holme, a gentleman well known 
as a local authority, read an essay on “ Town Improvements” at a 
meeting of the Polytechnic Society, in which he directed atten- 


tion to the great loss oe to the filthy con- 
dition of some parts of the town, both of which he attributed 
in great measure to an i uate supply of water. It was 
stated that between 1795 and 1843 the sum of £2,237,065 was 
lost by fires, and that the supply of water in these emergencies 
was usually neither timely nor sufficient for their extinguish- 
ment. Water from the was not unfrequently used for this 
purpose, ahd to water the streets, and this at an extravagant cost. 

At this time the supply of water was obtained only from the 
red sandstone, and was in the hands of two private companies 
—the Bootle, and “the Liverpool and Harrington Waterworks 
Companies,” The remedy proposed was an amalgamation of the 
companies and a continuous supply. “ Water was not a manu- 
facture, and should not be a monepoly.” 

The essay, and a previous report by the same gentleman, 
excited public discussion and subsequent action, and in 1847 
an Act of Parliament was obtained for the purchase by the 
Corporation of the works and property of both water com- 
panies at a cost exceeding half a million sterling. Powers were 
also obtained for constructing extensive works at Rivington Pike, 
with reservoirs for the storage of surface water sufficient to 
secure an uniform and copious supply at all seasons; these works 
were to be completed in three years, 

The committee appointed by the town council to take steps 
for the purchase of the works named presented their report in 
1848, urging the early connection of the companies’ mains with 
the pumping works at Green-lane, West Derby, which also had 
become vested in the Corporation. From all these wells the 
yield of spring water was ascertained to be between three and 
four million gallons, or about nine gallons per head for the 
400,000 persons to be supplied, including that required for 
trading, manufacturing, and shipping purposes. Under these 
circumstances, in January, 1850, the late Mr. Robert Stephenson 
was appointed the engineer for this special object, and was 
instructed to inform himself :— 

“First, whether a supply sufficient as regards quantity and 
quality for the present and prospective wants of the town and 
neighbourhood, including domestic, trading, and manufacturing 
purposes and shipping, and for public purposes, viz., watering and 
cleansing streets, flushing sewers, extinguishing fires, and supply- 
ing baths and wash-houses, can be obtained by additional borings 
or tunnels, or otherwise, at the present stations, viz., those pur- 
chased from the companies respectively, and from the Green- 
lane Works now vested in the Corporation, and the cost of obtain- 
ing such sufficient supply; secondly, whether a sufficient supply 
can be obtained in the locality or neighbourhood of Liverpool, as 
recommended by Messrs. Simpson and Newlands, or by borings, or 
by any other course, and the cost of obtaining and distributing 
the same; thirdly, whether such supply can be obtained by 
means of the Rivington works, and the cost of obtaining and 
distributing the same, as recommended by Mr. Hawksley; 
fourthly, under the present circumstances of the case what 
course is recommended to be pursued.” 

Mr. Stephenson investigated the whole subject. The 
water was supposed to lie in sheets between strata, which 
it reached by infiltration; but there were faults filled with 
conglomerate and clay, which interfered with the apparent facts. 
The conclusionat which Mr. Stephenson arrived was that there was 
an infinite series of fissures which made the whole mass permeable, 
and that it was fully established that wells at a great distance 
had been drained by pumping at Green-lane. Pumping might 
be described as draining a cone of rock whose apex was down, 
wards. Sinking this imaginary apex only made the sides of the 
cone steeper as it were. Ata certain depth it was of no use to 
pump; the water could only gather. To enlarge a well was not 
like one of Livingstone’s filters, a reed with a sponge at the 
bottom plunged in the mud of a desert; it did not draw from 
the strata, and was of no use when friction prevented the access 
of the water. Tunnelling was therefore not recommended, and 
an illustration this case was put. A well at A drains a circle 





represented by circle B, C, and E, A tunnel is driven from A 
towards D, say one mile in length, and another well is sunk at 
D upon the terminus of this tunnel; the only effect would be to 
increase the area of the well A by the area F, G, H, with the 
small triangular spaces. If the well D had been sunk at H, the 
area drained would have been double that originally drained by A. 

It has been said that if the wells were deepened the area of 
the cone at the top would not be materially increased; it was also 
found that if much below low-water mark the water was brackish 
unless at a distance from the river, and it was recommended 
that they should not be much below this, and not less than 
from one and a-half to two miles apart. Each well it was esti- 
mated would produce from one to one and three-fifth millions of 
gallons of water per diem, if wells in the neighbourhood did 
not interfere. Mr. Stephenson condemned the Alt and Child- 
wall Valley schemes as not allowing sufficient storage, and 
advised a series of pumping stations over a large district, as the 
only sure method of obtaining the requisite supply of water 
from the red sandstone rock, and that these new wells should be 
sunk in the country lying to the east or north-east: of the town. 

With regard to i it had been estimated by Mr. 
Hawksley to contain 3,000,000,000 of gallons, equal to the 
supply of 14,000,000 of gallons daily to Liverpool, and 8,000,000 
for the use of Wigan and Chorley, compensation to millowners, and 
water down the Roddlesworth for other parties. 





The subsidence of the Wigan coal-field Mr. Stephenson did 
not consider would interfere with the mains, and this opinion, 
has been verified, so far as is known, with the excepcion of a 
serious fault near Knowsley. With regard to the relative 
expense, he concluded that pumping would be less costly until 
11,000,000 gallons per day were required, when the Rivington 
scheme would become the cheaper. 

Mr. Stephenson’s conclusion with reference tc the Rivington 
Works was favourable to their ves Same act aga and that the 
supply of water from this source w probably meet the wants 
of the town for the next twenty 

The warm discussions which followed Mr. Stephenson’s report, 
and the anxiety for a collateral supply of the soft so as not to 
injure the spring water, of which the town was justly proud, 
still live, and are known to many of our readers. 

The watershed of a rainy neighbourhood, collected at Riving- 
ton, ina valley stopped at the end near Horwich, and not far 
from Bolton, is conveyed by double mains to Green-lane, West 
Derby, where it meets with the red water and is mixed 
with it in the proportions of two-thirds Rivington to one-third 
spring water. At Green-lane there is sufficient elevation for 
delivering from standpipes at the different pumping stations, 
whence it is dispensed unsparingly, and, thanks to wise and recent 
sanitary arrangements, to both poor andrich. The water itself 
is soft, with a slight brown sediment. This mixture has hitherto 
been supplied to a reservoir at Dudlow-lane, the site of the 

resent extension, and thence pumped to another reservoir in 
Woolton Hill for the supply of that neighbourhood. 

It has lately been determined to extend the station at Dud- 
low-lane, and to obtain an increased supply from the red sand- 
stone ; the engravings we give in the present number will fully 
illustrate the works now in course of construction for this pur- 
_ The site is about four miles eastward of the Liverpool 

ixchange. 


The buildings are appropriate, being Norman, with a certain 
purity and unity of style, but without mouldings, for which 
the material, sandstone, is perhaps unsuitable. The stand-pipes 
and chimney occupy a tower, stone roofed, and picturesque, 
which adjoins an octagonal tower, lighted with narrow windows, 
and containing the winding stair. There is an imitation cleres- 
tory, and rather a flat roof. The staircases without are stone 
and stone balustraded. 

Stone for the buildings is obtained on the ground. A couple 
of engines have been in use at the quarry, taken from one of 
Mather and Platt’s rock boring machines ; they have 14in. cylin- 
ders, and drive a mortar mill when disen The well has 
been sunk to a depth of 211ft., and already renders 600,000 
gallons of water daily. The render is supplied to Wavertree 
in the intervals of work—a pair of marine engines on the ground 
pump the water upon a filtering bed and thence to the 
reservois, The large building illustrated is to contain the engine 
and boilers. 

The engine now building by Messrs. Rothwell, of Bolton, isexactly 
similar to one made by Messrs, Forrester and Co., Liverpool, for 
the Audley-street pumping station, Everton. The cylinder is 10ft. 
stroke, and 4°8 in diameter. Steam cut off at one-third stroke, 
and used on top of pistononly. The three valves at the cylinder 
top, one of which is shown in section, are all on a level and under 
the same casing. Stop, steam and equilibrium ; and below and in 
front of the equilibrium pipe is the exhaust valve. This last is 
worked by a bell crank and off the bottom arbor ; the second 
arbor works the equilibrium valve, and the top arbor the steam 
valve above. 

The stop valve is worked by a hand wheel, working in a bracket 
on the pillar below. The arrangement is similar to the Cornish 
gear illustrated in Tae ENGINEER some months ago, but there is no 
throttle valve in the equilibrium pipe, the eduction is worked 
by a connecting rod, and there are double cataracts below. The 
valves give satisfaction, and are noiseless. 

The boilers are already set ; and are fitted with the smoke- 
burning apparatus now applied to all boilérs under Mr, Duncan’s 
control. The first fire is lighted in the usual manner, but 
when the second is lighted its gaseous products pass to its 
back through its own triple flues, then along its sides to the front 
and then by the passage shown in the drawings under the fire of 
the boiler first lit. 

When the second fire has burned bright the passage is closed 
by the valves shown in the front view in section. These valves 
are closed by the pinion which works the segmental racks on the 
same spindles as the valves. The pinion is worked by a hand 
wheel on the same shaft. The two valves thus open and close 
together. When these valves are to be closed, the damper, which 
has hitherto cut off the second boiler from the chimney, is opened. 
This arrangement is said to be perfect in consuming the smoke. 
The feed is at normal pressure. The water enters through the 
stop valve at the left hand, and is supplied through the pipes 
under the floor and in front of the range. 

The steam is collected in a cylindrical superheater, transverse 
to the boilers and in the flue behind them; it is taken from 
steam chests mounted on the superheater. Room is provided 
for two additional boilers if need be, and the building is arranged 
with a view to farther extension, as shown in the drawing in the 
dotted lines. The well itself is 12ft. by 9ft., and it will be sunk 
to 244ft. deep. The pumps draw and lift 72ft., draw and force 
82ft., and force only 90ft. to the surface. 

The water enters through a perforated box at the bottom of 
the well, with an ingress twice the area of the plunger. The 
equilibrium valves have one and-a-half times the delivery required 
by the barrel, and from the surface of the ground the water 
ascends through a standpipe 125ft. high to a supply cistern open 
at the top. It is thence supplied through a pipe of the same 


area, 





Quite ANoTHER View or THE Case.—Everyone will remember 
Mr. Isherwood’s ingenious comparison between his own steam 
machinery and that of certain ‘= T vessels he cleverly selected 
for the purposes of the parallel. this device had not been ex- 
posed at the time, undoubtedly Congress (for whose benefit the 
comparison was instituted) would have to this day that 
in steam machinery, as well as in guns and armoured 
navy is way ahead of that of 
Isherwood, it was shown that 
comparison were a number of 
sentative of the British navy, 
to the ground. In his last ae 
another implied comparison which bear 
one we have alluded to. 


licated contrivance, ‘‘ with its increased results,” and so the 
baug does less than seven miles an hour. It was a failure, 
but it was not an English engine.—U.S. Army and Navy Journal 
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ENGINE AND BOILER, DUDLOW-LANE EXTENSION, LIVERPOOL WATERWORKS. 
CONSTRUCTED BY MESSRS ROTHWELL, ENGINEERS, BOLTON. 
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FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Oo., Unter den Linden. 
VIENNA.—Messrs. GEROLD and Oo., 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 


TO CORRESPONDENTS. 

*.* Letters intended for publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore our correspondents to keep copies. 

oe sok neem aan 

DECKER BROS. (Wurtemburg).—Received with thanks. 

a j You need not send stamps when you 

a e 

SODA-WATER MACHINES.—A correspondent wishes for the addresses of makers 
of soda-water machines. 

J. G. AND J. A. L. (Leith; “Shaw’s Engine.”)—Apply to Mr. Hi 
Messrs. and 10, John-sireet, Adelphi. London, W.C. 

ROTARY.— We believe that it would be simply impossible to make such an engine 

tight in the first instance, or to keep it tight for a week together. 

cannot answer your queries better than by referring you to THE 

ENGINEER for November 15th, 1867, where you will find a full investigation 

[CGM =. M 

W. 0.B.—We fear you would find it difficult to run the rolls at the proper rela- 

tive speeds. You will,understand Su 
which 


in the manuf , 

YV. B. (Aberdeen).— We have no reason to think that your boiler would possess 
any ial advantage. Jt would cost more than the ordinary vertical tubular 
boiler, and would not be ‘easily cleaned or repaired. The small increase in 
heating surface and the breaking up of the currents of heated gas would be worth 

something no doubt, but not much. 

J. H. C. (Norwich).—The experiment is not complete, because the weight of the 





care of 





water contained in the horizontal curved position at the bottom of the tube tends to 
cause an apparent , as you can see by the tube wit 


recoil without water and 

hanging a small weight near the lower extremity. It can be that 

nothing is saved by immersing the 

A BEGINNER IN MECHANICS.—Fou can obtain small lathes at various prices, 
from £5 to £100. Your best plan will be to advertise for what you want ; 
you can obtain excellent second-hand lathes in this way for very moderate 
sums. Messrs. Kennan, of Fishamble-street, Dublin, make admirable lathes 
Sor fancy turning at a very moderate price. 

TUTWORK.—Most of the machines you mention have no pract ; 
pneumatic wheels are simply fans. There are only two systems of mechanical 
ventilation yey be i will find i 





* ements of 
. SToutete tork pdbaewaueega 

you to** Airy on the of the Earth,” published by Griffin and Co. 
have overlooked the obvious ing of our dent’ 





expensive ; secondl; smoke would not necessarily be consumed, as 
will learn by reading “ Wye Williams’ Treatise on Smoke Prevention ;” thirdly, 
because water takes up heat coming from above very slowly, and therefore the 
tubes would burn out ; fourthly, because they would become choked with deposit. 
T. W. W. C.—Already replied to. he shown in your sketch is as 
ible, so bad that we feel certain no Board of Trade inspector would 


rule the arrangemen 
In the case you cite bolts with lock nuts might be used. 
G. H. V.—1. There are no ‘¥en 3 2. Replied to by the answer to 
query 1. 3. Applied mathemati hanics, and what may in general 
terms be described as the science of forces. Read, for example, and master such 
books, as ** Gregory's Mathematics for Practical Men,” “ Bourne's Treatise on 
the Steam Engine,” Tyndall's “ Heat as a Mode of Motion,” Clark ** On Railway 
Machinery,” “ Fairbairn’s Useful Information for Engineers,” and his treatise 
on “ Mills and Millwork ;” you will also find Byrne's “ Mechanics” a very good 
book. Fou need not trouble yourself with the dual arithmetic section. In Weale’s 
. Series are many excellent works of a more class, such as “ Steam 
and Locomotion,” Baker on ** Machines,” Glynn on *‘ Cranes,” &c. dc. 


———— 
WELDLESS CHAINS. 
* (To the Editor of The Engineer) 

“ §r,—Referring to the notice of the French invention for ‘‘ weldless chains,” 
which you were good enough to insert in your last week’s journal, we beg to 
inform you that we have just received a letter from Mr. W. H. Brown, of 
Sheffield, calling our attention to a patent for a similar chain taken out by him 
some time ago, and of which he considers this an infringement. 

Ha examined Mr. Brown’s specification, we are of opinion that his 
claim to priority of invention is well founded, and that our clients in France, 
having been unknowingly forestalled in their discovery, have unintentionally 


misled us. CHAPMAN AND BOYLE. 
10, John-street, Adelphi, W.C., Jan. 9th, 1868. 
above is a striking instance of the defective state of the patent law adminis- 
tration, and an equally strong proof of the protection afforded to the fortunate 
Jirst holder in a case of duplicate patents. The French inventor, in this case, 
has simply been cheated out of his money by the action of existing patent laws 
which sell the same property over and over again.—ED. E.] 


VARNISH FOR PIPES. 
(To the Editor of The Engineer.) 

§IR,—Will any of your correspondents kindly inform us, through your valu- 
able paper, the ingredients of Dr. A. Smith’s varnish for pipes? And if a patent, 
perhaps you could give us Dr. Smith’s address. We also wish to try some ex- 
periments in malleable cast ironwork. Could you or your correspondents 
favour us with the best kind of iron used for this purpose, also how long 
the castings should undergo the annealing process ? 

G. L. 


Long Island Ironworks, Carlisle, 
7th January, 1868. 
[Our correspondents will find an article on malleable cast iron in THE ENGINEER 
Sor March 25th, 1864, which will supply the information they require, at least 
in part, Our ts must bear in mind that although the principles of 
conversion are very generally understood, the details of their application are still 
in a great measure trade secrets, each manufacturer using his own recipes and 
his_own methods of manufacture.—ED. E.] 


MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 14th, at 8 p.m. 
Inaugural Address of Mr. Charles Hutton Gregory, President, and, time per- 
mitting, renewed discussion upon the papers on “The Victoria Bridge,” and 
on ‘* New Railways at Battersea, &.” 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Lecture at three 
o’clock, Friday, January 17th ; ‘The Utilisation of the Soldiers’ Unemployed 
Time, with a proposed scheme, ent of Government aid,” by Captain 
Edward A. Sloane, Royal Sherwood Foresters, Militia. 
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TRADES UNIONS. 

Ir vee: ame — our province even to notice 
passing political events, but we cannot help thinking that 
the pod development of ruffianism in which a section of 
Irish Americans are now indulging has an indirect i 
on a question which the English workman, just as much as 
the English employer, desires to see settled in the coming 
session. If after the revelations at Sheffield and Man- 
chester the main body of English workmen, whether 
members of trades’ unions or not, had wished for a further 
illustration of the horrors that supervene when even a few 
misguided wretches conspire against the fundamental laws 
which regulate society, they have that evidence in events 
which have darkened the closing days of 1867; and how- 








ever willing the main body of artisans may be to subscribe 
to the support of combinations more or less prejudicial to 
themselves and their trades, we feel perfectly satisfied that 
every thinking man amo them will feel more than ever 
disposed to hesitate in placing funds unlimitedly at the 
disposal of persons some of whom have shown propensities 
for bloodshed almost as strongly developed as were those 
of the Clerkenwell assassins. The complete unity of 
— feeling in support of law and order was never more 
ikingly manif than at the t moment, and the 
concurrence of all classes of Englishmen in reprobating and 
repressing violence strongly reaffirms the censure 
by the main body of trade unionists on the lawless men 
whose actions they repudiated when revealed before the 
Government Commission. There is now, however, a far 
stronger’ proof of the le’ to which murderous con- 
spiracy may be carried, and we find all men recoiling still 
further from positions in which they might find themselves, 
however distantly, connected with violent outrage. We 
fear, however, that, taking into consideration the hands 
into which it appears the ment of a large propor- 
tion of trade union funds have fallen, there is very little 
security to the well-ordered members of those unions that 
they may not find themselves at any moment unwittingly. 
aiding in the most cowardly and criminal actions. 

It becomes, therefore, still more imperative on that large 
body of men who subscribe to union societies mainly for 
benefit purposes, to demand that the law shall drawa distinct 
and im ble line of demarcation between money put to- 
gether by hard-working men as a provision for their families 
in time of sickness or failure of work, and that which is sub- 
scribed purely with a view of supporting combinations and 
enforcing restrictive laws even when there is reason to hope 
that those funds will only be devoted to the one legitimate 
modus operandi of doling out assistance to men on strike. 
However short-sighted well-meaning men may be, however 
much they may be misled by those whose only object is to 
draw et or obtain political capital from them, however 
unwilling they may be to accept manifest truth clearly put 
before them by such teachers as Mr. Gladstone, the ons 
of whom we are s ing are not prepared to demand 
more for trade unionism than the free right of all English- 
men to combine in supporting one another materially 
whilst standing out for what they, falsély or not, consider to 
be their interest; nor will they deny the entire necessity of 
separating funds intended as a wise provision for the future 
from thoseto be devoted to purposesof questionable prudence 
and difficult application. We may, therefore, safely assume 
that no serious obstacle will be raised to future legislation 
involving that principle of complete separation between 
“benefit” and “strike” funds which we have persistently 
urged since the commencement of the spring session of last 
year. The evidence taken before the es’ Union Com- 
mission has, from first to last, strengthened the arguments 
we had previously adduced in favour of legislation in that 
direction; and the more plainly are seen the lengths to which 
conspiracy can go the more will all reasonable men be dis- 
posed to circumscribe the funds placed at the disposal of 

rsons who have but too often employed those funds 
in conspiracies of the most dangerous class, Grant- 
ing now that it not only may be, but is, perfectly 
legitimate to subscribe and employ money for the 
pur of supporting workmen for any length of time, 
whilst refusing to accept terms offered by employers as to 
time or wages, it is impossible not to perceive that trade 
union teachers, whether through ignorance or from in- 
terested motives, are most assiduous in misleading those 
who rely on them for guidance as to the true economical 
bearing on the interests of labour of other questions which 
constantly entail serious disputes. The most prominent of 
these questions are those touching upon piecework, on the 
employment of non-union hands, and on the limitation of 
a number of apprentices. We do not know how far an 
appeal to the common sense of men originally quite 
capable of judging of a plain question for themselves, but 
unfortunately pole g into error, may succeed, The 
subject is, however, a very simple one, and a plain state- 
ment of it may convince some. 

The right of combining to fix the hours and price of 
labour rests on the first principle of individual freedom of 
action, nowhere more valued and more jealously guarded 
than in this country. The right of pursuing all trades un- 
trammelled by Government interference and unfettered by 
invidious taxation, or restrictive duties on raw materials 
or the necessaries of life—which are themselves amongst 
the primary raw material of all trades—is but a develop- 
ment of the main principle of individual freedom; a deve- 
lopment which received its completion in the removal of 
— a food =. the enormous benefit of all industries 

ut agriculture, which was simply placed on a fair footin, 

with the others. So far, ‘otek as the Legislature 
concerned, its action has continually been an equalising 
one, throwing every road open, and leaving the immutable 
laws of demand and supply te regulate the number of way- 
farers who shall choose to travel by each. In so far 
as any man, or any number of men, declare to em- 
ployers, or, in fact and reality, to all the rest of 
the community, that they will only work such and 
such a time at this or that trade for so much money, 
jos | act in full accordance with their first rights 
and liberties, no matter how wide-spread or protracted in 
duration their combination may be, and no matter how 
fatal to the interests of the trade they suppose themselves 
to be supporting—it is not now our intention to touch 
upon the economical results of strikes—but the moment 
that a combination in any trade says to non-union men 
“You may not work,” to. skilled artisans “ You may not 
undertake a contract,” and to youths “ You may not enter 
this trade,” they fly in the face of the universal principle 
of individual freedom under which they themselves justly 
claim the right to dictate their own, 3, and under the 
free trade development of which they enjoy immunity from 
a eogoaivahie sestcietione as to S choice of labour. In 
act, they abrogate the very motto of an Englishman, “ fair 
play.” They would .be freetraders in everything but 
bour, in which, claiming free trade for themselves, they 
would deny it alike to masters; to any who would exceed 





average performance in their own ranks, and to the 
entire rising generation of labour. So much for the 
merits of the question as a matter of right between man 
and man. The errors in policy are at least as t as 
those in social privilege, but they must be considered in 
the relations of one trade to another, and of the gate 
trade of the country to that of competing nations, instead 
of in those relating to the absolute rights and privileges 
of individual citizens. The bearing of arbitrary restric- 
tions’ on the trades in which they are attempted will 
require more minute inquiry than we can accord to it in 
the present article, and it is probable that it will be more 
difficult to convince men of the inexpediency than of the 
injustice of their actions. The result of such a conviction 
would, however, be far more efficacious, for a trade unionist, 
like any other mortal, will be more prone to amend an 
abuse which is. shown to be prejudicial to his interests 
than one which is only proved to contravene the principle 
of abstract justice. 
WATER RIGHTS, 

In former articles we have drawn attention to the fact 
that the law in its relation to the construction of reser- 
voirs in particular and waterworks in general, is not clearly 
understood or properly administe The subject has 
been opened up probably more fully than it was ever 
opened up before i the celebrated case ‘of Tighe v. the 
City of Dublin Corporation. We have thoroughly dealt 
with it so far already, and we now propose to deal with a 
question of waterworks legislation bearing no relation what- 
ever to the case just cited, but of far greater importance 
to landowners directly, and, as a matter of course, to 
engineers indirectly. 8 far as we are aware this question 
has never yet been touched on by any journal, technical, 
political, or legal. 

The point—as lawyers will term it—may be stated in 
very few words. In carrying out works for the supply of 
cities or towns with water it is almost invariably necessary 
to construct reservoirs in which to store up the water 
collected from a surrounding district.. For this purpose 
a valley at the bottom of which a stream flows is usually 
selected; a dam is thrown across this valley at some 
convenient position, and the water coming down the 
stream is impounded. The stream, however, seldom re- 
presents the discharge of a single spring only. It con- 
sists, as a rule, of the united discharge of many springs, 
and of the surface water flowing from the higher grounds 
which lie on each side of it from its source.. A reservoir, 
too, seldom depends for its supply on a single stream. The 
watershed of the entire basin finds its way into it by 
natural or artificial conduits, and the supply to be reckoned 
on can always be estimated in terms of the rainfall. Thus, 
with a rainfall of 18in. per annum, a. supply of about 
400,000 gallons can be had from each acre of land; and 
one of the most important duties devolving on the engineer 
in designing waterworks is to ascertain the area of the 
basin on whose watershed he. may calculate with safety 
for supply. Ina few words, the larger number of towns 
in this ngdeia are dependent for their water supply on 
receiving the rain which falls over a given area of 
country. It is true that some springs are F smpene | 
unaffected by the amount of rainfall, and, in so far as suc 
springs can be utilised, the supply is independent of rain- 
fall; but this fact is of such limited application that it 
may be practically disregarded. 

Now in thepresent state of the question it is tacitly assumed 
that rainfall belongs to no one in particular, and acting on 
this assumption storage reservoirs are constructed by water 
companies. But in point of fact these companies calculate 
on receiving thatto which they have no legal right whatever. 
The rain which falls on the land of a lord of the soil is his, 
and he may make what use he pleases of it before it reaches 
a stream. Prescriptive rights prevent him from interfering 
directly with water courses to the injury of others, but no 

rescriptive right prevents him from arresting the rainfall 
etore it reaches a stream. To render the By nes 
quite clear, let us suppose that a stream followed a straight 
course from the top of.a valley to the bottom, a distance, say, 
ofa mile; and, further, that it took its rise in a small spring, 
while it was continually. augumented in volume by the 
rainfall from the sides of the valley percolating into it. 
The owners of the land on either bank could not draw off 
the water from this stream to the injury of millowners or 
others below, butif it so pleased them they could construct 
channels at each side of the existing stream which would 
effectually intercept the rain falling on the sides of the 
bank, and the water so intercepted they might use as they 
thought fit. In order to prove the correctness of this 
proposition, we cannot do better than quote Baron Alder- 
son’s age ony in the case of Broadbent versus Rams- 
bottom, which ran as follows :—“ No doubt all the water 
falling from Heaven and shed upon the surface of a hill at 
the foot of which a brook runs, must, by the natural force 
of gravity, find its way to the bottom and go to the brook ; 
but this does not prevent the owner of the land on which 
the water falls from dealing with it as he may please, and 
appropriating it. He cannot, it is true, if the water has 
arrived at and is flowing in some natural channel already 
formed, but he has a perfect right to appropriate it before 
it arrives at such channel.” Baron Parke, again, expressly 
states: —“ Waters having no definite channel, but bei 
surface waters, though contributing te the supply of a mill 
do not entitle the millowner to. claim. such supply as a 
right.” We might cite many other judgments to the same 
effect were it necessary. The only wonder is that, the law 
being so explicit, it should be systematically disregarded by 

ies concerned, 

e believe we have made it clear that water companies 
quietly take from landowners that to which they have no 
legal claim, and landowners yield without remonstrance 
that which they might retain. As matters stand, if the 
landowners ‘chose to construct intercepting works, many 
towns now well supplied might be left without water; and 


it must not be imagined that such intercepting works 
would prove unremunerative. A royalty of one Garthing 
per thousand would yield 8s, 6d. per acre per 
annum, and it is extremely probable that companies would 
pay this rather had she Coulr staphion shopped. It may bo 
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that landowners would not readily combine to assert 
their-rights or to find capital for the necessary works, even 
though they realised their position. The best answer to 
this is to be found in facts. We have the best possible 
reasons for believing that at this moment a nobleman on 
whose property a reservoir for the supply of a large town 
has been constructed is about to draw off all the water 
from the existing works, and to undertake the duties of 
the company himself as a remunerative speculation. If 
this scheme is carried out, the example is certain to be fol- 
lowed by others. If a party of landowners hold their 
peace until a reservoir has been constructed they can then, 
if they ess capital enough, dictate almost aay terms 
they please, selling their rights at their full value. 
Reservoirs are often constructed in the midst of unpro- 
ductive districts of barren land, worth, perhaps, but a few 
pence per acre. But the watershed of this land repre- 
sents an annual rent of from 8s. to 32s. per acre, which 
can probably be obtained with little trouble. If me arm 
can be more remarkable than the utter disregard for this fact 
shown by projectors of water-supply schemes, it is the 
negligence of landed proprietors in asserting rights which 
would indubitably bring them in a very large revenue. 

We are not aware that any case exists in which water 
companies are protected from the demands of landowners 
By special clauses which are sound in point of law. In 
the first place, if they have not rigorously complied with 
the terms of their Act, they cannot claim its protection, and 
we fear that the proceedings of few companies would bear 
rigid examination as regards this _— In the second 
= though it may be urged that Waterworks Acts have 

en passed under which it is stipulated that a-larger 
supply than that yielded by the streams dammed to make 
the reservoir shall be caused to flow down certain channels 
for the supply of mills, &c., and that such clauses contem- 
plate and legalise the collection of all surface water as 
well as that coming from natural springs—with which as 
we have said landowners have nothing to do—yet, in fact, 
these clauses go for nothing, simply because they are 
on the assumption that the millers possess aright to the rain- 
fall which right has really no existence. The clauses are 
founded on an unsound basis and possessno value whateveras 
far as the protection of the water companies is concerned. A 
case in point has been tried, andthe millowners were referred 
to their common law rights, which meant no right in their 
case. (See, Waller and another versus the Mayor of Man- 
chester.) As the law stands the landowners have the 
game very much in their own hands; whether they will or 
will not take advantage of their position remains to be 
seen. It is quite certain that in a great number of 
instances they might realise large incomes from waste 
land, either by demanding their rights or by forming 
private companies and undertaking for themselves 
the construction of waterworks and reservoirs, beating all 
public companies out of the field; giving them the land, 
indeed, and which they are entitled to claim by Act of Parlia- 
ment, but retaining the water, which cannot be taken 
without remuneration if the rer owners please to keep it. 

However satisfactory such a position of affairs may be 
for landowners, it is certainly especially the reverse for 
water companies, and it cannot be doubted that some legis- 
lation on the subject is imperatively needed. The course 
to be taken is, we think, obvious. Let it be made directly 
legal for owners of land to demand payment for the water 
flowing from their land, the amount to be settled by two 
competent engineers as arbitrators, calling in a third as 
umpire in the usual way. Thus for a comparatively 
moderate yearly sum the companies would possess as a 
right that which they now enjoy simply as a result of the 
negligence or ignorance of others, while the landowners 
would derive a moderate income from land now valueless 
to them. That water companies would oppose such 
legislation we do not doubt, but they cannot hope much 
longer to get water for nothing; earlier or later the trouble 
must be met face to face, and the sooner it is dealt with 
and dismissed for ever, the better we think for all parties. 
A change in the laws regulating the construction of works 
for water supply we must have, and a grave error will be 
committed if the points we have raised are passed over in 
silence, 

THE WORKING OF MINES. 

Wiruovrt any breach of confidence, we may state that the 
letter signed “Coal,” which we publish elsewhere, is from 
the pen of a mining engineer. Judging, however, from the 
views which he expresses, and the tone which he adopts, we 
cannot regard him as a fair specimen of the profession. 
Whether he is one of the old school or one of thenew, whether 
he approaches his subject in an enlightened spirit or in a 
a or in a bad humour, we shall leave our readers to 

etermine for themselves. In order to obtain admission 
to our correspondence columns it is, as a rule, absolutely 
necessary that writers should advance their arguments 
or make statements courteously—in a word, that they 
should write like gentlemen. For once we have broken 
through this rule; and, because we love fair play published 
a letter containing an ungracious attack ungraciously 
worded, Had this letter dealt with any statements but 
our own ; had its writer assailed not ourselves, but-another 
correspondent, we should have consigned it to our waste 
basket, as being too discourteous to deserve insertion. As 
it is, we give the writer’s statements all the publicity he 
can desire; and we further beg to assure him that, so 
long as he manifests any desire to help the readers of THE 
ENGINEER to a correct knowledge of facts regarding the 
loss of life in our mines, so long will we readily accord him 
space, however dissimilar his views and our own on the 
subject discussed may be. 

We have already said, and we repeat, that the so-called 
safety lamp is “a snare and a delusion.” Thatis our pro- 
position. Our correspondent disputes its accuracy; it is for 
us to prove, for him to disprove our assertion. This last 
he has not attempted to do, unless the words, “ You seem 
to be ignorant of, or to purposely ignore, the many cases 
in which lives have been saved by the use of the safety 
lamp, which, without it, would inevitably have been lost, 
however perfect the ventilation,” can be regarded as an 
argument, We have no intention of ignoring such facts, 





and we really cannot honestly plead guilty to any ignor- 
ance as to w! the ae lp a td not do. But 
the fact that the use of the safety lamp has saved the lives 
of many men when gas has suddenly burst into a working, is 
but little in its favour afterall. Coal” cannot, we think, 
be ignorant of the results of recent experiments, which 
ved that ordinary safety (?) lamps are not safety lamps 
in any sense when ex to a current of pes, even when 
in perfect order; and a wee ee, of the records of 
oo explosions will show hi hundreds of accidents 
ve resulted from an unwarranted confidence reposed in 
these lamps by unfortunate miners. To cite cases would 
occupy more space we can spare, and would 
really be a waste of time, because the facts are familiar 
to every one who has given the subject attention. We 
may mention just a ing e example of the imperfections of 
the safety lamp to illustrate our meaning. In 1865 a 
miner was all but burned to death by the ignition of gas 
in an unbratticed heading. The fire-damp flashed in his 
lamp, and instead of drawing down the wick he attempted 
to pe the flame out, fo it through the gauze, and an 
explosion resulted. Was this really a safety lamp? It is not 
so much that the lamp is bad in itself, as that it admits of 
being tampered with, or put out of order, or improperly 
treated. ge be oll 4 with the utmost care; Dnt this 
careful use cannot be expected from rough miners. Before 
our correspondent ventured to attribute our statement, that 
the safety lamp is a snare and a delusion, to ignorance, real 
or assumed, he should have been prepared to prove the 
point which we dispute, namely, that the lamp deserves 
its name. When he can show that no accidents have 
resulted through what we may term the treachery of the 
lamp, due to the essentially imperfect character of the 
theory on which it is constructed, or to the mode in which 
it is used in practice, we shall be happy to retract our 
words and admit that we were in error, not before. 

We beg to repeat that, in the absence of the safety lamp, 
no mine could be worked unless it was so well ventilated 
that naked candles could be used; nor has our correspon- 
dent adduced a single argument in refutation of this state- 
ment. We used the word “worked” in its obvious sense. 
Mines were not worked as they are worked now before the 
safety lamp was invented. Not more than one-third of 
the proper quantity of coal was got from them? Does our 
correspondent mean to assert that if the safety lamp had 
seve bon invented this would still be the case. On the 
contrary, the art of ventilation would have beensocompletely 
developed that in all probability quite as much coal would 
be won as now, and with as much safety. No doubt there 
were explosions in the days before Stephenson and Davy; but 
have there been none since? Has their number undergone 
any diminution? The introduction of the safety lamp 
enabled mines and districts in mines to be worked which 
could not be worked before; but the danger incurred in 
winning coal in fiery mines with the lamp is just as great 
as the risks previously incurred in working non-fiery mines 
with naked candles. With an increase in the means of 
defence there has been at least a corresponding increase in 
the importance of the risks incurred. 

Before dismissing for the moment this branch of the 
subject under discussion, it may be well to point out here 
that we do not believe that safety lamps can ever be 
entirely er ong with, nor have we any intention of 
advocating their disuse. But we maintain that they should 
not be permitted to take the place of ventilation. This 
must be confined to the protection of men working 
in headings or stalls where a blower may be met with 
at any moment, and to trying the various workings for 
gas; but they should not be used when the air is so per- 
manently charged with gas that naked lights could not be 
used with safety. Further than this, we believe that the 
ordinary safety lamp should not be used under any circum- 
stances whatever, as being essentially a snare and a 
delusion, but that lamps of improved construction, which 
can beyond question be had, should be adopted in their 
stead. Mr. Morton states in his report to the Secretary of 
State, on the condition cf the Yorkshire mines in 1865 :— 
“Explosions of in ble gas may be considerably 
diminished (but I will not say wholly averted) by the 
universal adoption of safety lamps, united with good 
ventilation in fiery mines, and the exclusive use of safety 
lamps in such mines might advantageously be required by 
law.” The Government inspector evidently is not so vividly 
impressed with the value of safety lamps as our correspon- 
dent “Coal” for he refuses to regard them as absolutely 
safe, though he displays no prejudice aguinst them. 

In asserting that the furnace “will hold its ground as the 
simplest, cheapest, most easily managed, the safest, the most 
valuable and best understood mode of ventilation known,” our 
correspondent simply repeats the assertion of a party. He is 
apparently ignorant of what has been done on the Con- 
tinent in the application of Guibal’s fan, or nearer home, in 
Wales. This fan is better than the furnace in that it 
extracts more air and creates a better vacuum in a given 
time. It is not necessary to give here any figures to show 
that the coal consumed in raising steam to drive a fan bears 
a very small proportion to that required to produce an 
equal exhaust by means of a furnace. That the furnace is 
the safest means of ventilation known is so notoriously 
erroneous that the statement scarcely requires refutation. 
Did our correspondent ever hear of the bratticing of a shaft, 
and an entire pit-head being burned by the use of a 
furnace — thanks to which accident the ventilation of a 
mine was completely arrested and the out-put of coal 
stopped? Does he not know that explosions have been 
actually caused by gas reaching the furnace? Is he not 
aware that after the Ferndale explosion it was deemed 
unsafe to light the furnace and restore ventilation in the 
workings? That the furnaceis better understood than the fan, 
or any mechanical means of ventilation, we admit willingly. 
Old stage coaches were much better understood than railway 
trains at one time, but the fact did not prevent the aboli- 
tion of the former or the adoption of the latter in their stead. 
It can easily be proved that by suitable mechanism any 
required quantity of air can be withdrawn from a mine or 
forced into it with perfect certainty and safety, and reall 
at much less expense than by the use of the furnace, It 





rests with our correspondent to point out the advantages 
which his favourite arrangement possesses over even exist- 
ing mechanical methods of attaining the required end 
which are but in their infancy. We recommend him be- 
fore taking up his pen, to the report of the discussions 
of the South Wales Engineers, which he will find in 
another place. 

We have yet the latter portion of our correspondent’s 
letter to deal with, and we approach it with reluctance, 
simply because we cannot write on the point raised with- 
out saying hard truths. We have stated that “the pre- 
cautions taken in English mines are criminally short of 
what they ought to be;” and in sad, sober earnest, we re- 
peat that the precautions taken to preserve life in English 
mines are criminally short of what they ought to be. In 
round numbers, one thousand miners lose their lives each 
year in British mines. At whose door shall we lay these 
deaths? We challenge our correspondent to prove that 
a large proportion is not due to the criminal negli- 
gence, parsimony, or ignorance of colliery. proprietors, 
colliery viewers, colliery overmen, and, lastly, and it 
is fair to add most exceptionally, to colliery engineers. 
What do the reports of the inspectors of mines con- 
tain? Are they not a record of continual infringements 
of the laws enacted for the safety of miners, by those who 
should be the first to support them in right of their 
superior education? Why is it necessary to appoint 
inspectors at all if not to enforce Government regulations, 
which are being hourly broken? But for the interference 
of the Government what would be the annual loss of life ? 
Our correspondent’s very letter contains the fullest proof 
that the statements, which he, with equal elegance and 
courtesy, calls “ — stuff,” are absolutely true. Speak. 
ing of the Ferndale inquest he says :—“ The air crossings 
were built of loose stones unplastered, so that the air could 
escape into the interior without ever reaching the working 
places.” Was this criminal negligence, or was it not? We 
shall leave our readers to decide. 

We shall conclude with one word of advice to our 
correspondent. The questions at issue are of far too much 
importance to be dealt with properly in the spirit in which 
he ie approached them. We give him credit for writing 
with all honesty of purpose in defence of existing systems 
of working coal. But such a line of argument—if it can be 
called argument—ashehas adopted must do his cause more 
harm than good. The great body of mining engineers are 
too skilful and too conscientious to need any defence, even 
had we attacked them, which we did not. His assault on 
ourselves is silly and childish, and we are at a loss to 
understand why he should have made it. We do not deal 
in rash assertions, nor do we make statements which we 
are not prepared to substantiate. If “Coal” believes that 
he has a good case in favour of the existing safety lamp, 
against mechanical ventilation, and if he can persuade 
himself that the existing methods of working mines do not 
evince criminal negligence, his course is straightforward ; 
let him set about proving his propositions. We quite 
agree with him, we may add, that “vituperation is not 
science,” and we trust that he will bear the fact in mind in 
future communications, although he had evidently for- 
gotten it when writing his present letter. 
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Veber die Walzenkaliberirung fir die Eisenfabrikation. Von P 
Rirrer v. Tunnger. Leipzig: Arthur Felix; London: Asher 
and Co. 1867. 

A MERE statement of the title of this work—“On the 

Shaping of Rolls for the Manufacture of lhon”—will 

show that it is unique in the nature of its subject, while the 

world-wide reputation of the author as a metallurgist is a 

guarantee of its value. Unfortunately the language in 

which it is written must, until a translation of it appear, 
leave its stores of important information comparatively 
inaccessible to the generality of our ironworkers; but we 
cannot do better than recommend its study to certain of 
our readers, who, with great pecuniary interests in their 
hands, would find its information cheap at a very high 
price for even a private translation. The subject is divided 
into heads, and these heads treated on with the true German 

Griindlichkeit and logic. The author begins with defini- 

tions of rolls and trains of rolls, and he then proceeds to 

clear descriptions of the different kinds of shaped rolls. 

He distinguishes seven principal kinds, according to 

whether both pairs are shaped alike, or with one flat roll, 

or whether they are eccentric, or intermittent in their 
action, An extremely interesting chapter is that on the 
general shapes of rolls in relation to the building up of the 
piles. The conditions involved in the construction of trains 
of rolls for new rails, and also for re-rolling new rails, are 
treated on. We also find here information about tyre-rolls, 
rolls for angle iron, for single and double T-irons, for single 
and double girders, U-iron, for half-round shapes, for nail 
iron, &c. It is well known that the continental ironmasters 
are ahead of us with regard to universal trains of rolls. 

Thisextremely important subjectis nevertheless treated only 

rather briefly by ‘Tunner. He gives the references, how- 

ever, to all the published information on universal trains. 

Much interesting and —— information is, we need not 

say, scattered throughout the work. Before going into 

details, and when laying down the practical requirements 
for rolling good work, Tunner makes some valuable general 
observations on the action of rolls on iron. He notes that 
this action is very different for different sorts of iron, or 
for a given kind of iron at different temperatures. For 
instance, harder or colder irop gets more stretched at the 
sides and less in the length than softer iron or any iron of 

a higher temperature. An experiment made by Tunner 

is quoted as illustrating this. ‘I'wo bars of iron and two of 

steel were taken, all of the same section, of lin. by in. 

One iron and one steel bar were each rolled down at a low 

red heat between a pair of smooth rollers, having ;*;in. 

distance between the pairs. The two other bars were 
rolled at a nearly white heat. All the four bars were 
submitted in this way to the same downward pressure, but 
without any pressure at the sides. The colder bars, 
whether of iron or steel, were stretched out laterally 
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much more than longitudinally. In both cases each of the 
steel bars, whether at the white or the red heat, was more 
spread out laterally than the iron bar treated under the 
same conditions. is seems to be an in ing and im- 
ay ee case of the flow of solid bodies under pressure. 

o doubt much that is published here is known to many 
old English of a mills; but we should say 
that there is not one who would not be better for reading 
this small book and studying its admirable and extensive 
collection of dimensioned lithographs of almost all different 
profiles of rolls. 


TRON-MAKING IN 1867 AND 1868. 

Dorixa the whole of the year the iron manutacture 
of Great Britain, and indeed of the whole world, has been 
in a state of considerable depression. It was thought, at 
the commencement of 1867, that the dulness which then 
prevailed would steadily but surely give way, and that as 
the year wore ona revival of demand would take place. 
These expectations have not been realised; for it is admitted 
on all hands that the position of this important branch of 
our national industry is much more unsatisfactory now 
than it was a year ago. Makers of pig or malleable iron 
have found no ditticulty in keeping their works in 
anything like regular operation without incurring a 
certain amount of loss; and under such circumstances it 
could not be expected that many marked improvements in 
the methods of manufacture would take place. People 
had enough to do to maintain their present position with- 
out venturing upon experimental investigations on a large 
scale. Notwithstanding the unfavourable position of the 
general iron trade, however, the past year has been one of 
great importance in the development and improvement of 
this gigantic industry. The International Exhibition has 
afforded iron manufacturers in this and other countries an 
opportunity of comparing results; and though the English 
iron trade was very inadequately represented at Paris, the 
continental makers had taken pains to secure the finest 
possible exhibition of their own products. Considering 
the insignificant character of the French, Belgian, and 
Prussian iron trade at a comparatively recent period, 
English visitors were naturally a good deal surprised to 
find the progress made by foreign manufacturers. 
So strongly did the growing rivalry of Belgium affect 
certain districts of England that an English ironmaster 
paid a visit to that country and published the result of 
his investigations, stating that the ironmakers of Belgium 
have very many advantages in their favour, amongst 
which cheap labour is a prominent feature, and that the 
English manufacturer must bestir himself, or he will be 
left far behind in this industry. 

The prominence which has during the year been 
given to the increasing keenness of foreign competition has 
led manufacturers to examine more closely the different 
departments connected with the production of pig and 
malleable iron, with a view to discover methods of econo- 
mising the manufacture, or of improving the quality of iron. 
Although no extensive improvements have been made, a 
considerablenumber of important and interesting facts have 
during the year been added to our knowledge of iron 
smelting and purifying. The increased demand for Bessemer 
metal has also caused continued attention to be devoted to 
the utilisation of the cheaper brands of pig iron for con- 
version into steel, but no great success appears to have 
resulted from the experiments and researches which have 
hitherto been made. 

In dealing with the iron manufacture in greater detail 
we may first notice a few facts connected with the supply 
of raw material used in Great Britain. No material 
changes have taken place in this department during the 
past year. In 1866 nearly one-third of all the ironstone 
raised in this country was extracted from the Cleveland 
districts; and the results of last year will most probably 
coincide pretty closely with the previous twelve months. A 
new district lying near to Malton, in Yorkshire, has 
assumed some prominence as an iron-producing locality; 
and it is now contemplated to open out the ironstone, and 
to commence the manufacture of pig iron on the spot. The 
extensive ironstone deposits of Lincolnshire and North- 
amptonshire are being more extensively worked, though 
the production of pig iron has not increased during the 
year. ‘The ore from the latter district is now largely used 
by the South Wales ironmakers, The hematite deposits of 
Lancashire and Cumberland have continued to increase in 
demand, consequently new mines have been opened out 
where practicable; and some hematite deposits of the north 
of Ireland have also been imported for conversion into pig 
iron. The supply of the purer varieties of ironstone is 
unfortunately limited in extent, and very little addi- 
tional ground has been made available for the production 
of hematites. The iron ore of the coal measures is not now 
raised in nearly such large quantities as was the case a few 
years ago. In Staffordshire, Derbyshire, South Wales, and 
even in Scotland, the supplies of ironstone from the car- 
boniferous beds are nothing like so abundant or accessible 
as they were, and hence all these districts have now to 
depend largely upon imported ore. 

‘he manufacture of pig iron has undergone considerable 
change in its localisation within the last ten years, and the 
process of change has been going on in a marked manner 
during the last year. The older districts have been 
reducing their make of pigs, finding themselves unable 
to compete with the newer centres in the produc- 
tion of cheap iron. Thus we find that in Scotland, South 
Staffordshire, and South Wales, a large number of blast 
furnaces have been blown out. On the contrary, in 
Cleveland, and in Lancashire and Cumberland, there has 
been an increase of producing power. The number of 
blast furnaces has been extended, and in addition to this 
many of the smaller furnaces have been replaced by others 
of much greater dimensions, and capable of making large 
quantities of iron. Amongst the most noteworthy addi- 
tions of the past year we may mention the following :—At 
Ferry-hill, near Durham, the Rochdale and Ferry-hill Iron 
Company have erected two immense blast furnaces, 
A short time ago one of these was blown in, and we 
believe that up to the present time it is fully answering 











the expectations of the ietors. These new furnaces 
are 105ft. in height and ft Gin. in diameter at the 
It is that each furnace will produce 


upwards of 500 tons of pig iron per week. The advantage 
claimed for furnaces el height is in the utilisation of 
the heated — in ually preparing the stone for re- 
duction. The Cleveland stone is particularly favourable 
for the satisfactory working of such furnaces, as it will 
carry a very heavy burden without crushing; the fuel is 
also equally favourable. But it is not to be assumed that 
because such immense blast furnaces are found to work 
well with Cleveland stone and Durham coke that there- 
fore the plan could be advantageously adopted in other 
districts, where far different materials have to be used. 
The Norton Iron Company, near Stockton-on-Tees, have 
also erected a large furnace, which is upwards of 27ft. in 
width at the boshes. The same firm have recently patented 
several improvements in the manufacture of titaniferous 
iron. Two splendid new blast furnaces have been lately 
pat in blast by Messrs. Hopkins, Gilkes, and Co., 

iddlesborough. They are 75ft. in height, and 24ft. in 
diameter at the boshes; they are constructed throughout 
of firebrick, are supplied with pneumatic hoists, and 
all modern improvements. The produce is not far 
short of 350 tous each per week. Altogether these furnaces 
may be considered as completea plant as can be found in any 
part of the country. New blast furnaces have also been 
erected by B. Samuelson and Co., Cochrane and Co., 
Gilkes, Wilson, Pease, and Co., and Bolckow, Vaughan, 
and Co., all of Middlesborough, and several are in course 
of construction. It is hardly n to add that the 
new plant is in all cases of a very superior description. 
Several furnaces have been so far enlarged and improved 
as to constitute practically new stacks. ‘The South Durham 
Iron Company have adopted a narrow shaft (one of their 
new erections is 19ft. and the other 17ft. in diameter), but 
have taken each one up to a height of 80ft., and they 
report that very satisfactory results are obtained on this 
system. In the hematite district several new furnaces 
have been recently added to the list. The Carnforth Lron 
Company have now three out of their four furnaces in 
operation. The Barrow Hematite Steel Company have 
increased their number of furnaces to eleven, all now in 
blast. On each side of the Duddon river new works were 
started last year, the Furness Iron and Steel Company 
having put up two blast furnaces, and the Cumberland 
Iron Company, at Millorn, having erected four, only two 
being yetin blast. At Cleator Moor (Whitehaven Iron 
Company) two new furnaces have been built. The Wigan 
Tron Company have also added five new furnaces to their 
former plant. All the above are for the manufacture of 
Bessemer or hematite pig iron. In this district it has been 
found practicable to work large furnaces, and hence we find 
that in even the most recent erections a height of from 
50ft. to 60ft. is considered most suitable. Such furnaces 
will produce upwards of 300 tons each per week, making 
four casts per day. Much higher results could be obtained 
even with this style of furnace and the use of hematite 
ore; but it has not been found economical to allow 
furnaces to work too rapidly. 

A new plant has been got into operation near Tipton, 
which is the more remarkable as the extinction of furnaces 
has been the rule in Staffordshire of late. 

It is noticeable that a gradual improvement has taken 
place in the general nature of the operations connected 
with the manufacture of pig ‘iron. In Staffordshire 
increased attention is being devoted to the utilisation of 
the waste gases. Calcining kilns are in places superseding 
the open mounds until recently universally adopted. 
Locomotives are being more extensively introduced for 
the haulage of materials about blast furnaces; and the 
consequence is that the average production of even the 
small and inconvenient furnaces of the older districts is 
being considerably increased. In certain districts manu- 
facturers still persist in adhering to their old wasteful 
methods of manufacture; but it is clear that if they expect 
to compete at all successfully with the newer furnaces 
they must adopt all the improvements that can be made 
applicable to their plants. 

There is not much improvement to report in blowing 
engines. Several modifications have been introduced by 
different engineers, but many manufacturers have a strong 
preference for the old-fashioned beam engine, which 
generally does its work very satisfactorily. ‘‘here is no 
reserve power, however, as a rule, and hence stoppages 
occur when anything interferes with the working of a 
single engine. By using smaller engines with quicker 
motion it is easy to have one always in reserve, without 
increasing the engine room or expense very much. The 
new engines at the Teeside Ironworks are very compact, 
and work smoothly and well. Great attention continues 
to be devoted by blast furnace engineers to the heating 
stoves for raising the temperature of the blast. At the 
— time the temperature of the blast is generally 
rom 1000 deg. to 1200 deg.; but a greater heat even than 
this is obtained in Whitwell’s “ hot-blast” stove, the main 
features of which are its regenerative character, the ease 
with which the flues are cleaned out, and the high tem- 
perature obtained. Mr. Player in his stove first burns the 
gas in a separate combustion chamber before allowing it 
to come in contact with the pipes through which the blast 
is conveyed. 

It is well-known that sulphur and phosphorus are most 
deleterious ingredients in pig iron, and effectually preclude 
its conversion into Bessemer steel. The varieties of iron 
made from the ironstones of the coal measures or secondary 
rocks generally contain a rather high percentage of phos- 
phorus, derived from organic remains, ‘The high price 
which iron suitable for thé Bessemer steel manufacture 
commands has caused great attention to be devoted to the 

urification of iron from the above-named elements. It 

as been proposed to effect this by the admixture of certain 
mineral substances with the ordinary blast furnace charge; 
but this has been found an expensive process, and has not 
been successful. There have been also several propositions 
made for the purification of pig iron by means of certain 
chemical subctanien, dhieliy aliaiinn ‘iiintien, wilde 20000 





placed as to come in contact with molten iron in a suitable 
converting vessel; and the deleterious ingredients are more 
or less completely removed by the action of the gases 
liberated by the decomposed nitrates. Some experiments 
made at Langley Mill, Nottingham, gave promising indi- 
cations, and the plan is now being still further perfected 
by a Lancashire firm. It would, however, quite 
possible to prevent a large quantity of the phosphorus and 
other impurities from finding its way into the blast fur- 
nace at all, as the fossils and iron pyrites are generally found 
in certain layers of ironstone, and these parts could be 
easily thrown aside. Great improvements in the quality 
of pig iron have been made in  veral instances simply by 
“pickling” the ore. The use of mill cinder is also very 
objectionable, and where adopted should always be confined 
to furnaces specially set aside for the purpose, as by 
employing this material the phosphorus eliminated in the 
manufacturing process is all transferred to pig iron again. 
A good quality of pig iron will never be produced from 
the common iron ores unless the greatest precautions are 
taken to remove impurities from the materials supplied to 
the blast furnace. 

Great attention continues to be devoted to the econo- 
mical manufacture of superior iron or steel from ordinary 
pig iron. The expensive nature of the Bessemer operation, 
the great waste incurred where the pig iron is not almost 
perfectly pure, and the heavy royalties which are levied on 
their manufactures, naturally induce practical iron makers 
to discover a readier method of producing somewhat 
similar results to those obtained by the Bessemer process, 
The Richardson process has been a good deal discussed of late, 
and at Glasgow very satisfactory results are said to have been 
obtained. ‘The novelty consists in blowing in air to molten 
iron through a hollow “rabble” terminating in a number 
of points, and moved about in the same manner as in 
ordinary puddling. A saving of time is effected and a 
superior quality of iron is said to be produced. The 
experiments of Mr. Menelaus, of Dowlais, on the rotating 
puddling machine, were laid before the Mechanical Engi- 
neers at their last annual meeting; but the discouraging 
feature was the failure of the apparatus owing to the 
impossibility of finding a material capable of withstanding 
the great heat generated in the converters. If this diffi- 
culty could only be surmounted it seems probable that the 
machine in question would lead to a great saving of labour. 
Other puddling machines have been brought under public 
notice during the past year. Of these the plans of 
Griffiths and Morgan deserve notice; in the former a 
rabble is made to work backwards and forwards through 
the molten iron very nearly in the same manner as by 
hand manipulation; in the latter a rotatory motion is 
given to a couple of arms attached to a vertical shaft 
which through the roof of the puddling furnace, 
In another direction also great attention has been devoted 
to the economical manufacture of iron by more fully 
utilising the fuel employed in generating the necessary 
heat. Wilson’s furnaces, now in operation in several iron- 
works, appear to give extellent results; the consumption 
of fuel is complete, there is no smoke, and the quantity of 
fuel used per ton of puddled iron produced is much below 
the average by the ordinary process. A new kind of 
furnace has recently been introduced by Mr. Leigh, the 
principle of which plan is to volatise the fuel by making it 
fall upon a miass of molten pig iron covered with athin layer 
of slag, and occupying the position of thé fire-grate in an 
ordinary heating furnace. It is asserted that the heat 
generated in this furnace is very intense, and the patent is 
now being put in operation in several ironworks with a 
view to test its merits. ‘There can be no doubt of the vast 
importance of introducing improvements into the results 
of the puddling process as long as this stage is necessary 
in the manufacture of wrought iron. It is mainly upon 
the success of this process that the quality of the finished 
iron depends, Continental makers exercise far more care 
in keeping the produce of each man separate, and in 
selecting the puddled iron to be used in making the 
finished bars. By this means the bad work of an inferior 
puddler is not made to destroy the results obtained by the 
superior man. It would be unjust to omit to mention 
the gradual introduction of Siemens’ regenerative gas fur- 
naces to the manufacture of iron. Several works have 
such furnaces in operation, and at the extensive Creusot 
works no less than sixty of these furnaces are being fitted 


up. 

Pit will thus be seen that, on the whole, a great 
amount of attention is. now being devoted to the 
economical manufacture of iron, especially in the transi- 
tion stage from pig to best malleable iron. But it 
must not be concealed that there is here room for vast 
improvement still, The operations connected with puddling 
are yet exceedingly rude, and the inventions we have 
named are only very partially known or appreciated by 
the trade. It is, evident, however, that English iron 
manufacturers are now becoming more fully alive to the 
absolute necessity of conducting their operations in a 
more systematic and scientific manner. At present one 
great difficulty to be contended against is the prejudice 
which the workmen have against anything new and untried, 
This prejudice is almost equally strong on the part of the 
mill or forge managers. on whom a manufacturer has to 
depend for the practical carrying out of his ideas. A con- 
sideration of this matter would raise up the whole question 
of technical education; but it seems certain that English 
ironmasters will have to introduce many sweeping changes 
and improvements if they are to continue to hold a fore- 
most place amongst the iron manufacturers of the world. 

Passing on to improvements which have been made in 
the finishing department of the iron manufacture, we find 
that some changes of minor importance have been intro- 
duced, The universal mill for rolling double T-iron for 
girders, and mills with vertical as well as horizontal rolls 
for plate mills, by which the waste in shearing is reduced, 
deserve notice; but on the whole there is not much to 
dwell upon in this department. 

In making a brief review of the iron trade for the past 
year it is scarcely possible to define accurately the improve- 
ments which belong exclusively to so short a period. It is 
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onl ~* dual that the modern changes in 
blast med os Nag see about, and even now 
there is a somewhat primitive aspect about too many of the 
works in the older Nistricts; but on the other hand some 
of the boldest achievements in this de ent of manu- 
facture have been successfully accomp during the past 


ear. Comparing the results obtained by one of the old 
ashioned blast furnaces, making on an average only a 
little above 100 tons of iron per week, with the behaviour 


of a first-class modern furnace making 300 tons of iron per 
week ona consumption of coke averaging less than a ton 
per ton of iron produced, and with the completeness of the 
various arrangements, the economical results of the latter 
system are easily appreciated, and lead to the conclusion 
that continued attention and experiment will still be well 
repaid if directed in this branch of engineering. We have 
already alluded to a few points more particularly demandin, 
attention. What the future aspect of blast furnaces wi 
be it is difficult to estimate. It would, seem, however, 
that the extreme limit as to size has already been reached, 
but if the results obtained from the gigantic furnaces 
before mentioned are only realised, and the consumption 
of coke per ton of iron is brought down to 16 cwt. or 
17 cwt., the extra outlay will yield a handsome interest, 
and no doubt when new plant has to be erected large 
-furnaces will be in much favour. The _ general 
opinion of the Cleveland iron trade is still against 
furnaces more than from 7O0ft. to 80ft. in height, 
and from 20ft. to 30ft. in width at the boshes, 
and taking into consideration the original cost and 
the expense of working, it seems that these dimensions re- 
enor something like the most economical scale on which 
last furnaces may be constructed in districts where the 
ironstone and fuel admit of large furnaces being worked. 
At this time the problem of mechanical puddling is the most 
knotty point requiring solution in connection with themanu- 
facture of iron. Nothing at present devised effects more 
than a partial improvement; and in all cases there is not 
much present prospect of the various schemes proposed 
being extensively adopted. They are not sufficiently easy 
of application, and the results to be obtained are so 
doubtful that practical men have considerable hesita- 
tion in making expensive alterations unless some more 
tangible results could be guaranteed. In mill work 
there is still unfortunately much room for improve- 
ment. The loss of fuel, of time, and hence of money, 
owing to the “rule-of-thumb” manner in which mill 
“piles” are made, is alone a serious item. Generally 
speaking, in rails for instance, the piles are made so large 
that frequently a long length has to be sawn off. It seems 
evident that it could be quite possible to calculate the 
length which a pile of any size would run, and that were 
greater precision adopted in this matter a vast improve- 
ment would be the result. This is only one instance out 
.of many that might be adduced, showing the necessity 
there is at the present day of increased attention to a more 
scientific method of conducting the preliminary details in 
finishing mills. On the whole we may say that although 
there are many matters still requiring the most careful 
attention on the part of members of the trade, yet it is a 
subject for considerable congratulation to find that im- 
rtant additions were last year made to our stock of 
information with reference to the manufacture of iron. 








SOUTH WALES INSTITUTE OF ENGINEERS. 
(Concluded from page 6.) 

THE di on hanical ventilation, adjourned from the 
last meeting, was then resumed, and occupied a considerable time, 
the proceedings being commenced by Mr. Cope Pearce, who gave a 
few experiments made at the Gethin Pit, and said Mr. Bates could 
give them a few more. 

Mr. Bates, after alluding to the ideas he entertained respecting 
the mode of ventilation, went on to say—‘‘ Mr. Pearce, in his 

aper on ‘‘ Mechanical Ventilation,” contributed to this institution, 

as given some valuable information, also the results of some useful 
experiments at Pelton and Elswick collieries with Guibal’s fan, as 
well as some very useful statistics gathered from various sources. 
At Pelton in the fifth experiment, with 64 revolutions, the shutter 
half open, anda horse-power of engine 58°18, they got 106,802 cubic 
feet of air per minute with a water-gauge pressure of 2°8 inches, 
which gives 80°99 per cent. of power utilised, excluding back pressure, 
an extraordinary percentage indeed ; and in the ninth experiment 
at Elswick, they have with 57} revolutions, the shutter half-open, 
and 19°73 horse-power of engine, 60,441 cubic feet of air per minute, 
with a water-gauge of 1°4 inches, which gives 67 ‘56 useful per centage 
of the power transmitted to the fan, which is also very good. We 
have also commenced witha fan on Guibal’s principle at the Gethin 
Collieries, belonging to the Cyfarthfa Ironworks. Diameter of the 
fan is 29ft. 6in., breadth 9ft. 8in., diameter of engine cylinder 2ft., 
length of stroke 2ft. Gin. over vanes, The results are as follows:— 
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We have also obtained the workings or the general results of a 
Struve ventilator working at Risca Colliery, with two tanks 18ft. 
in diameter each, 6ft. stroke, and eight strokes per minute, 
driven by a single engine 18in. diameter of cylinder, 3ft. stroke, 
and 35 1b. steam pressure; this ae the horse-power of the engine 
41°51, allowing one-fifth for friction. Under these conditions 
43,866 cubic feet of air per minute were got, with a water-gauge 
pe of 23lin. This gives the power utilised or duty done to 

38°37 per cent. The capacity of these tanks at the above 

dimensions and rate of going is nearly 49,000ft. And at this place 

a furnace was put into operation to supplant the ventilator; and 

the ~ tog A of twenty-four experiments or working days, com- 
w 





— 4 19th, 1863, and ending — 28th of same year, 


power as a means of ventilating coal mines . 


knowledge we have of temperatures in pits, we 
suppose very near what it would be, therefore we 


assume average temperatures of the two pits to be 
50 deg. and 170 deg. respectively, and by using one of the 
usual formule to a the weight of a cubic foot of air, — 
any temperature pressure, we may test our suppositions 
Gubet see if they will confirm this state of things :— 

1°3253 X 30°83 __ “08019 Ib. 


the weight of a cubic foot of air in the upcast pit. Then 
08019 — *06489 = °0153 lb., the difference a cubic foot between 
the two oa this into the depth of the pit. Whence 
0153 x =7°'344 Ib. pressure per square foot this divided 
by 5°21b., the pressure per square foot area, for one inch of water 
auge ; we have 7'°344+5°2=1°412 the water gauge got by the 
rnace, therefore this proves our hypothesis to be near the truth. 
I will now apply an ordinary process of reasoning to arrive at 
what depth the pit ought to have been to equal the power of the 
ventilator at these temperatures :— 
“ a <_ = 185°27 ft. 
the depth of the pit, consequently, 
785°27 X °0153 — 2°3lin. 


water gauge, the same as that the ventilator produced when at 
work. Again, if they took the temperatures instead of the depth, 
we will see what temperatures it would have taken in the upcast 
pit of 480ft. in depth, to equal the power of the ventilator. 


‘Whence, as, : 
231M = OTB, 
nearly the temperature to raise the water gauge 2‘3lin. under the 
same conditions, and by using the formula as before, we have— 
13253 x 30°83 “055 Ib. 
459 X 278° ~~ j ; 
the weight of a cubic foot in the upcast pit, we have the weight 
of a cubic foot at 50 deg. to be ‘08011b. Therefore-— 
*08019 — °055198 x 480 _ 2:32in. 
52 me : 
the water gauges that these temperatures would give, under 
the same circumstances, which equals nearly the water indication 
got by the ventilator; or, if we take the given quantities of air, 
together with the water gauge in these cases, in order to see if the 
quantities correspond, we have 
+/ 43,8867 X 1°41 = 34,271 cubic feet, 
2°31 

which is very near to the quantity measured when the furnace 
was at work, viz., 34,088. Therefore, it is plain it would have 
taken a pit 785ft. deep instead of 480ft.; or an average tempera- 
ture of 278 deg., which is almost impossible to be got to equal the 
power produced by the ventilator. Mr. Bates concluded his 
remarks by referring to what Mr. Pearce had stated respecting 
the depth and quantity of air they had in the Pelton pit when 
the furnace was at work, previous to the commencement of the 
fan, but as the table made use of by Mr. Pearce was refused the 
use of our reporter we are unable to give the details referred to. 

In reply to a member, Mr. Bates said the whole of the experi- 
ments were fairly tried, and he might say that they had six dif- 
ferent splits to supply the fans. 

Mr. Brown asked if Mr. Bates could give them the cost of the 


engine. 

Mr. Bates said he could not do so then; they had begun to weigh 
the coal used, but he was not yet prepared to say the cost. 

re oe asked if Mr. Bates could give them the quantity 
in the split. 

Mr. Bates said he would do so at the next meeting. 

The chairman: In making your experiments at Cyfarthfa, did 
you stop your engine? 

Mr. Bates : No; we never stopped the engine. 

The chairman: Did the ventilation continue? 

Mr. Bates: Yes; they stopped the engine to see if the ventila- 
tion would continue, and after they had stopped the engine for 
six hours they had 20,000 cubic feet. 

The chairman: After the fan had been standing six hours? 

Mr. Bates: Yes, after standing six hours. 

The chairman : That is very satisfactory indeed. 

In reply to Mr. Bedlington, Mr. Bates said after the stoppage of 
the fan for six hours it could not be other than natural ventilation. 

Mr. Wilkinson gave the following experiments upon Guibal’s 
fan ventilator at work at the Middle Duffryn Colliery, taken with 
a view of ascertaining the best — of shutter, the engine 
being driven at a uniform rate of fifty revolutions per minute :— 
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Barometer on surface, 28°60; b t derg d, 29°15; thermometer 
on sUrface, 53 deg. ; thermometer underground, 54 deg. Air going through fan 
at second experi :—8 of anemometer X 70 area of space = 
56,000. Third experiment :—8°25 revolutions x 70 = 57°750. 

Mr. Thomas attributed the loss in the quantity given by Mr. 
Wilkinson to a leakage in his valve. At his pit they were able to 
get, with Struve’s ventilator, from 37,000 to 70,000 cubic feet at 
a very reasonable velocity. He did not believe they could get by 
the furnace the quantity they could by mechanical ventilation. 

Mr m: How many strokes a minute for the 56,000? 
Seven and a-half. 
mn : And how many for the 70,000 ? 
Eight or eight and half a-quarter. 








Mr. Thomas : 
Mr. i 
Mr. Thomas : 





Mr. Bassett : Is it a Soren? x 

Mr. Thomas: Yes; and I think it is one of the most fiery in the 

ap ete eo they sto, Pan oeunne © thats tne S 
‘or leakage, in a very brief space a quantity of gas accu- 

mulated; but during the time they had all Struve’s ventilators 
had never had an explosion or any fatal accident in connection 

with the ventilation. 

Mr. Brown: Can you tell us how many cubic feet you get for a 
pound of coal? 

Mr. Thomas : About 8000. 

Mr. Waddle said Struve’s ventilators were very good, but there 
were others more simple; and there were some machines that 
would give the same volume of air at half the cost. 

Mr. Thomas did not consider Struve’s ventilator an expensive 
machine in pany A 

Mr, George Elliott said the meeting was ey aware he was 
largely connected with collieries in South Wales and in the north 
of England, and asked permission to be allowed to say afew words. 
des ton goons, “Sh endl hove of rst anrvion, bemmana ettbongh 

‘or ten years. no! use, ough in 
its effects not equivalent to tho ternane, % Den a substitute for the 
furnace when the application of the latter would have been 
attended with difficulty and danger. With regard to the fan venti- 
lation of which they heard so much, two or three were in 
existence in this of the country, and others were in operation 
in the county of Durham. He asked the president to be 
allowed to speak on this his first attendance at any of their meet- 
ings, because it was his wish to express an opinion that the day 
was not far distant when furnace ventilation would be entirely 
superseded by mechanical ventilation. He believed, moreover, by 
such appliances they would very much add to the safety of mining 
operations. The question of the higher water gauge was merely a 
—- of force of friction, whether the machine was Struve’s or 

uibal’s, and therefore if they made the engine large enough and 
the air course small enough they would get plenty of water 
gauge. They need not therefore waste time in discussing that 

int. But it seemed anomalous that with the same power 
Gerave's ventilator in both cases) Mr. Thomas should be able to 
get 10,000ft. more than Mr. Wilkinson, he having a 2}in. water 
gauge, and Mr. Wilkinson a jin. It was quite a paradox. There 
must be some inaccuracy in the statements. It would be thought 
from what was being done in that district and in other parts of 
the country, that to get any necessary quantity of air underground 
all that would be requisite would be to have sufficient power with 
the fan, or whatever other appliance might be employed, and to 
have the aircourses sufficient], Hemight say, however, that 
being formerly in favour of the furnace system, he had given 
evidence before committees in support of that system. He believed 
they could not do better than apply their minds to the inquiry 
whether they could not get rid of the dangerous and expensive 
system of furnaces in pits. He was directly of opinion that they 
would thereby add much to the security of mines, and he was per- 
fectly satisfied that they would economically and judiciously eg 
their time and money in devising some means of getting rid of the 
old-fashioned system of the furnace. He would not condemn 

Struve’s, but he believed the system of the fans recently adopted 
was the best so far, although he thought they could attain still 
greater perfection in ventilating power. 


THE ROYAL INSTITUTION. 


THE series of Christmas educational lectures at the Royal Insti- 
tution closed on Tuesday last, January 7th. The course included 
six lectures, all delivered by Professor John Tyndall, and the 
subject chosen was ‘Heat and Cold.” ‘Necessarily, the matter 
forming the bulk of the discourses is already published in 
Dr. Tyndall’s work ‘‘Heat considered as a Mode of Motion,” 
although a few novelties were introduced. 

Professor Tyndall, in explaining how feelings of heat, cold, and 
other sensations are conveyed from the surface of the body to the 
brain, said that it is done by means of the fine fibrous nerves 
spread all over the body, and that when any pressure is applied to 
the ends of the nerves, say in the fingers, the motion is communi- 
cated from atom to atom along the nerves till at last it reaches the 
brain. He said that when the finger is pricked the pain is not 
felt at once, as the nerve fibres have to carry the information to 
the brain, and the speed at which they convey the sensation has 
been determined by experiment to be about 180ft. in a second. 
As an analagous illustration of this idea, he arranged a row of 
glass balls in a groove, the balls touching each other. A bell, 
placed a few inches beyond the last ball, was assumed to repre- 
sent the brain. A then rolled along the groove till it struck 
the first ball, this communicated the motion to all the others in 
~ = till it reached the last one, which ran along and struck 
the 6 

Another point of interest in the profusely-illustrated lectures 
was the exhibition of the working of a new and excessively 
delicate machine for measuring small quantities of heat. It con- 
sisted of a solid bar of metallic lead 2ft. long and lin. thick, 
placed vertically upon a stand. The top of this bar of lead is 
denoted by A, Fig. 1. On the top of the rod of lead was placed 
the piece of brass B, and the upper end of this piece of brass 
touched the plate of agate D. 
A metal lever arm E, F, was 
fixed to the plate of agate, and 
moved upon the pivot in the 
centre of the circle near F. The 
lever arm was connected by 
means of a piece of watch- 
spring H to the axle N, of the 
mirror K, M. In the cut, which 
shows all the essential parts of 
the apparatus, the ray of light 
P, N, is reflected by the mirror 
u in the direction N, R, and this 
reflected ray is made to fall upon a screen many — off. In 
this arrangement it follows that if the bar A be slightly heated it 
expands, and this motion of expansion is multiplied by the lever 
E, F, and the watch-spring H, thereby giving a greater turn to 
the mirror K, M than if the latter were directly moved by the 
bar of lead. A slight motion of the mirror of course gives a very 
great motion of the spot of light on the distant screen, as in the 
reflecting galvanometer of Professor Sir William Thomson. In 
using this instrument Professor Tyndall simply breathed upon the 
bar of lead, and this in a few seconds gave a sufficient deflection 
of the mirror to make the spot of light travel a distance of two 
yards upon the screen. 
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the Geysers of Iceland. 
eruptions of water from 
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wes wide and seventy-four feet deep; 


1300 

it expands at its summit into a 

basin, which from north to 

1265 south measures fifty-two feet 

a across, and in the perpendicular 

direction sixty feet. The in- 

terior of the tube and basin is 

coated with a beautiful smooth 

= “plaster, so hard as to resist the 

lows of ahammer. How this 

tube was formed is suggested by the following analysis of 1000 parts 
of the water:— 








Carbonate of soda .. «2 ss «+ of of «+ of oe 0°1939 
Carbonate of ammonia .. .. «+ «+ «2 © «+ «+ 00083 
Sulphate of soda = ¢6 06 ec 60 so 06 o of Oa 
Sulphate of potash .. «. o. os ce oe oe ce ov 0°0475 
Sulphate of magnesia .. .. os «2 «8 oo s+ ee 0°0042 
Chloride of sodium 9.2 4s os se + oe oe 8 oe O'221 
Rulphide of sodium .. .. «. oe «+ + of oe ve 0°0088 
Carbonic acid .. .- se oe «0 06 ¢ ee oe oe 0°0557 


The lining of the tube is silica, evidently derived from the 
water. But the basin rests upon the summit of a mound 40ft. 
high, which mound has evidently been formed by the Geyser, so 
that the Geyser is certainly the architect of its own tube, which is 
shown, with Bunsen’s observations of temperature, in Fig. 3. 
‘Before an eruption,” said Professor Tyndall, “‘the water fills 
both the tube and basin, detonations are heard at intervals, and 
after the detonation a violent ebullition in the basin is observed; 
the column of water in the pipe ap tobe lifted up, thus form- 
ing an eminence in the centre of the basin, and ca the water 
to flow over its rim. The detonations are evidently due to the 
production of steam in the subterranean depths, whi ising into 
the cooler water of the tube, becomes su — condi and 
produce explosions. Between the interval of the two eruptions 
the temperature of the water in the tube gradually increases, but 
even immediately before an eruption at no part of the tube is the 
water at its boiling temperature. How, then, is an eruption pos- 
sible? Bunsen succeeded in determining the temperature of the 
water a few minutes before a great eruption, and his observations 
furnish a key of the whole enigma. A little below the centre he 
found the water within two degrees of its boiling point—that is, 
within two degrees of the point at which water boils under the 

ressure of the atmosphere, plus the pressure of the superincum- 
bent column of water. The actual temperature at 30ft. above the 
bottom of the Geyser was 122 deg. Centigrade, its boiling point 
being 124 deg. We have just alluded to the detonations, and to 
the lifting of the Geyser column by the entrance of steam from 
beneath. These detonations, and the accompanying elevations of 
the column, are, as before stated, heard and observed at various 
intervals before an eruption. Imagine, then, the section of the water 
at 30ft. above the water to be raised 6ft. by the entrance of a mass 
of vapour below. The liquid spreads out into the basin, overflows 
its rim, and thus the elevated section has 6ft. less of water pres- 
sure upon it; its boiling point, under this diminished pressure, is 
121 deg.; hence, in its new position its actual temperature (122 
deg.) is a degree above the boiling point. This excess is at once 
applied to the generation of steam; the column is lifted higher, 
and its pressure further lessened; more steam is developed under- 
neath; and thus, after a few convulsive efforts, the upper part of 
the column of water, through the sudden boiling up from the 
middle downwards, is ejected with immense velocity, and we have 
the Geyser eruption in all its grandeur. By its contact with the 
pero ay the water is cooled, falls back into the basin, sinks 
into the tube, through which it gradually rises again, and finall: 
fills the basin. The detonations are heard at intervals, and ebul- 
litions observed; but not until the temperature of the water in the 
tube has once more nearly attained its boiling point isjthe lifting 
of the column able to produce an eruption.” 

In Fig. 3 two dark bands are drawn in the tube, the actual 
temperature of the lower band being 121°8 deg. Centigrade. 
Now, when by generation of , 1, acs 
steam at the bottom of the tube, 
this lower band of water is 
suddenly pushed intothe marked 
position of the upper band, of 
course it is turned into steam, 
the boiling temperature at the 
level of the upper band being 
120°8 deg. An eruption follows 
as a matter of course. In order 
not to confine this solution of 
the difficulty to theory only 
Professor Tyndall exhibited the 
age of apparatus shown in 

ig. 4, where the flat basin A is 
about 5ft. in diameter, and 
stands about 10ft. from the 
floor. The pipe B, C, represents 
the tube of the natural Geyser. 
The bottom of the tube is sur- 
rounded by a charcoal fire E, 
and the centre of the tube with 
a smaller charcoal fire D. The 
heend basin is made < thin 
sheet iron, This piece of apparatus ‘gave several Geyser eru 
tions, one of them ing the roof of the Institution, a height 
of about 20ft. from the basin, and the shower of warm water 
in descending splashed to some extent out of the basin, con- 
siderably wetting some of the audience and the two assistants, 
who, warned by experience, quickly took shelter under the basin. 
In the Iceland Geysers the fire D is supplanted by ‘a ring of 
red-hot rock surrounding the natural tube. y 
_ The lecturer stated that next to the Great Geyser, the Strokkur 
is the most famous eruptive spring in Iceland. The depth of its 
tube is 44ft. It is not, however, cylindrical, like that of the 

ser, but funnel-shaped. At the mouth it is 8ft. in diameter, 
but it diminishes gradually, until near the centre the diameter is 
pd =, By ons — = ich — tube and thus 
ping it, eruptions can 0 whi int of height, 

often exceed those of the Great Geyser. This fact an was 

roved experimentally by closing the top of the tube B, C, with a 
a which was soon blown out by a great eruption. Professor 
Tyndall narrated an anecdote of an enterprising individual who 
dropped a leg of mutton into the Strokkur, and, in course of time, 
it was blown out cook 

In the course of some experiments with solid carbonic acid, 








Tyndall put a of this substance in his mouth, and 
it his was so cold as to chill the flame of 
ocsndie, male # Sat Gon Manges theo go out. The extinguish- 





SourH KENsIncToN MusEuM.—Visitors during the week ending 
4th 4 EP Monday, , Wednesday, and Satur- 
day, free, from 10 a.m. to 10 pe ,010; on Thursday, and 

, admission 6d., from 10 a.m. till 4 p.m., 1060; total, 
19,070; average of week in former years, 8084 ; 
total from the opening of Museum, 7,126,824. 

Soom Se Seca ae me se 
soci ‘or the i e Lower e 
tt on Monday, 20th January, 1868, at half-past seven 


o'clock p.m. The ident will t+ the premiums awarded 
for papers read d the year 1867. The president for 1868 will 
deliver his inaugural address. We believe that on the conclusion 


of the ordinary meeting the special general meeting will be held. 

Tus INSTITUTION OF CiviL ENGINEERS.—The inaugural address 
of Mr. Charles Hutton Gregory, who was elected president at the 
annual meeting on the 17th ult., will be delivered at the meeting 
on Tuesday evening next the 14th inst. It is believed that Mr. 
Gregory intends to show how far the combined labours of civil 
engineers have contributed, and may yet be expected to contribute, 
to the national defences, especially as s constructions for 
defence from hostile attack, and as to improvements of the weapons 
of war. 

THE Oaks CoLimRy.—The progress made in clearing the Oak 

it of the débris, Py: . bry are em on Lj bey is only ~y' 

‘o great progress is loo! or until the spoi been got out o' 
the cupola shaft. The em, &c., necessary for drawing out 
the débris is almost completed, in a few days the m i 
to be ready to commence with that necessary part of the work. 
When the shaft is cleared the air will then have free course, 
There is now no doubt that the fire has been extinguished. 
Although some sixty yards of the engine plane has been explored 
no bodies have been met with. 

THE PALLISER GuN.—The 12in. 18-ton gun made at Elswick for 
Major Palliser, and in strict accordance with his plan, that is, 
with two separate thicknesses of wrought iron coiled tube, with 
an outer casing of cast iron,fexactly similar to the 9in. gun he 
lately exhibited at Paris, was a few days ago sent to the proof-butt 
of the firm for a preliminary test round before the gun was even 
rifled. At the first round, with 100 lb. of powder and only a 400 lb. 
shot, the breech of the gun was literally blown to atoms. Thus 
Major Palliser’s 12in. aie ened with his plan of two 
coiled tubes, has failed to perform a duty which has been done 
several times by the American 15in. gun, which is cast iron un- 
strengthened. Comment is superfluous. 

THE SourH YORKSHIRE IRONWORKERS STRIKE.—The strike of 
ironworkers in the South Yorkshire district bids fair to be any- 
thing but a lengthy one; indeed, any rational oaing would have 
wondered how the men could hope to stand out for any igo 
length of time, taking into account the state of trade and the 
utter want of unity amongst themselves. Although the motto of 
the Parkgate men is ‘‘ No Surrender,” yet there are good reasons 
to suppose that if they are determined to remain on strike they 
will have to standalone. The men at Messrs. Whitham, the Calder 
Vale Works, Wakefield, have commenced work at the reduction, 
as have also those at the Atlas Works, Sheffield. The puddlers 
at the Cyclops Works will no doubt follow suit. At the Melton 
and Elscar Works the men, although inclined to accept the reduc- 
tion, seem to be awaiting the decision of the Parkgate workmen. 
The men at the last-named works are very close, but from what 
is known it is presumed that they will go to work in a few days. 
The masters look favourably upon the temporary stoppage of 
the works rather than otherwise. 


North oF ENGLAND Ikon TraDE.—The first , ad meeting 
of the North of England iron trade was held on Tuesday, the 7th 
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Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months, 


2706. JOHN KIRK and JOHN KIRK, jun., The Park Lenton, Nottingham- 
shire, “ in the manufacture or of lace or weavings 
made on bobbin-net or twist-lace machines.”—25th » 1867. 

2999. EDWARD MATHEW PALLISER, Newcastle-upon- “ Improvements 

for containing explosive compounds or liquids and 
cals Ureesn Funaunoun Woesuanm, Buc Chststeghe, Berea, 
. ULYSSE , Rue Switzerland, 
** Improvements in instruments for joining blind cords and other cords.”— 
13th November, 1867. 
3359. EDWARD BELKNAP, square, London, “ Im- 


Mortimer-street, Cavendish 
rovements in the treatment of the solution of malt for brewing.”—27th 


fovember, 1867. 
3471. SIGMUND GOLDSTEIN, Manchester, “ Improvements in various portions 
ladies’ and gentlemen’s wearing apparel.” —6th December, 1867. 
3495. EDWARD KBEIRBY, « 
packings for the pistons of steam engines and for other 
employed in the manufacture of such packings."—9th December, 


3545. GERVASE MARSON, Eagley, near Bolton, Lancashire, ‘‘ Certain improve- 
ments in the method of and means for retaining the outer ends of tapes, 
ribbons, and other similar narrow fabrics and paper.” 

3547. WILLIAM MCILWRAITH and JOSEPH BONNER, q 
N.B., “ Improvements in apparatus to be applied to looms for weaving.” 

3549. ADAM BULLOUGH, Blackburn, Lancashire, ‘‘ Improvements in looms for 


weaving. 
3551. THOMAS PEBARDY, Hatton-garden, ‘‘ Improvements in 
nal 


December , 1867. 

3555, FRANCIS BERRY, Sowerby Bridge, “ A self-acting metal breaker.” 

3557. JOHN SHARPLES and JAMES SCHOFIELD, Blackburn, Lancashire, 
a in shuttles employed in weaving, and in bobbins used there- 


3559. JAMES HARGREAVES, Appleton-within- Widnes, Lancashire, “ Improve- 
ments in the manufacture of soda and y 

3561. JOHN HOWARD KIDD, Bangor Iscoed, Flintshire, “ Improvements in 
brattice cloth and its manu 4 


3563. EDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “ Im- 
eS nS ae a ee one supply 
pipes.” 

3565. OLLIVE HOLLINGWORTH, Pilgrim-street, N le-on-Tyne, “ Imp 





ments in feeding furnaces for prevention of smoke and economising fuel.” 

3567. EDMUND TATHAM and AMOS TATHAM, Nottingham, “ Improvements in 
the manufacture of sinkers for hosiery and other machines.” 

3569. LAURENTIUS ANDREAS WALDEMAR LUND, Chandos-street, St. Martin’s, 
London, “Improvements in stads, stud-buttons, and solitaires.”—l4ih 
December , 1867. 

3571. JOSEPH BOOTH, JOHN BOOTH, and JEREMIAH BOOTH, Rodley, near 

its 


3572. JAMES EGLINTON ANDERSON GWYNNE, Strand, London, “ Improvements 
in sinking tubes or cylinders for obtaining and raising water, and in the appa- 
ratus for effecting the same.” 

3573. WILLIAM HUSKISSON, jun., Swinton-street, Gray’s-inn-road, London, 
** Improvements in the manufacture of soda and other aerated waters, and in 
the manufacture of aerated bread.” 

3575. JAMES ee Accrington, Lancashire, ‘‘ Improvements 


in the oO 
3577. WILLIAM HENRY KERR, Clontarf, Dublin, ‘‘ Improvements in the 
preparation of material to be used in the manufacture of porcelain and 
pottery. 
3581. WILLIAM HUSKISSON, jun., Swiaton-street, Gray’s-inn-road, London, 
“Improvements in the manufacture of bicarbonate of potash and soda.”— 
16th December, 1867. 
3583. THOMAS VOLKERT MACKINTOSH, Port Glasgow, Renfrewshire, N.B., 
“Improvements in machines for making drains or trenches.” 
N.B., 





3585. WILLIAM SIMONS and ARCHIBALD CARMICHAEL, Renfrewshire, 
oe in moulding, and in the machinery or apparatus employed 
therefor.” 

3587. ERNEST MARIE Dv Boys, Paris, “ Improvements in liquid meters or 
apparatus for measuring and the volume of water or other liquid 
flowing under pressure through pipes or ducts.” 

3589. FREDERICK LAMB HANOOCK and CHARLES LAMB HANCOCK, Dadley, 
penne og “Improvements in and connected with propellers, and in 
ar its for propelling vessels.’ 

3591. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘An improved 
method of and app for the fi tinned leaden pipes.”—A 
ly - a from Augustin Henry Hamon, Nantes, France.—17th Decem- 

, 1867. 

3595. JOHN PATTERSON, Hull, Yorkshire, ‘“‘ Imp its in capstans.” 

3599. JAMES HALL, Barrhead, Renft ire, N.B., ** Imp in furnace 
grates and casings.’’"—A communication from Robert Loudon Walker, Globe 
Village, Massachusetts, U.S. 

3603. ONESIME ARISTIDE HEBERT, New Milman-street, London, ‘‘ Improve- 
ments in musical boxes.”’—18th December, 1867 a 

d mode ducing 


3628. EDWARD LORD, Todmorden, Yorkshire, ‘* An imp 
surfaces.’ 
3632. JONAH HADLEY, Upper Thames-street, London, “ Improved apparatus 




















inst., at Newcastle-on-Tyne. There was a numerous attend 
of members of the local iron trade and of consumers of iron in the 
district. Representatives of the Glasgow, Barrow, and Man- 
chester trades were also p t. The busi transacted was not 
very extensive. Rail makers reported considerable slackness in 
their division of the trade. Plate manufacturers were more hope- 
ful of a steady revival of trade, and several extensive orders were 
reported as having been recently secured, though at low prices. In 
pig iron there was a fair demand at 46s. 6d. for No. 1, and 43s. 6d. 
‘or No. 3, net cash, or 1s. extra for four months’ bill. The secre- 
tary of the trade furnished the ? wee statistics of the make of pig 
iron, from which it appeared t upwards of 1,142,000 tons o 
iron had been produced in the Cleveland district during 1867. 
This quantity is considerably more than the produce of any other 
a locality. Above forty members of the trade dined 
together after the meeting at the Station Hotel, under the presi- 
dency of Mr. Isaac Lowthian Bell. The inauguration of quarterly 
—— in connection with the northern iron trade has been quite 
su ul. The next meeting is fixed for Middlesborough on the 
first a April. The bay ae makers commence a weekly 
market at Middlesborough on Tuesday next. The iron trade are 
also ting a di exc’ hall with every convenience 
for ——= Cleveland iron trade in one place. This will be 
completed about the middle of the year. On the whole, therefore, 
the new year is san f ndiey fg caaemeaaaa in the history of 
the N: of England iron trade. 


THE CoaL PropucT IN BUFFALO AND PHILADELPHIA.—Mr. 
Hemans, our consul at Buffalo, states, while the movement of 
coal by lake has receded, it has | doubled by canal; there has 
also been a considerable movement of coal by railway. He states 
that the average price to consumers of soft or bituminous coal, 
during the year, was about 9dols. per ton, and that of hard or 
anthracite coal, 14dols. The ton referred to is, however, of 
2000 Ib. only. A strong, and apparently a successful effort is 
being made in Buffalo to secure the construction of a projected 
railway to Emporium, a town in the heart of the bituminous coal 
Cistrict of Pennsylvania, The routes by which Buffalo receives its 

resent — from this district are the railway connecting 








ittsburg—the American Newcastle—with Cleveland and Erie, 
whence the transport is continued by lake and the short line from 
Blossburg (Pa.) to ing, where the ht is taken up by a 


tributary to the Erie Can The shortest of these routes is nearly 
one hundred miles longer than that which the line to Emporium 
About 300,000 tons is the estimated annual con- 
by Buffalo, and the rapid development of iron 
manufactures here must render this a constantly increasing Tahigh 

in the 


an increase of 2,969,502 tons. The total 
regions during the year being 12,399,747 tons. This coal produced 
poy sah mpeecnn, on the av: 2 dols. 75 cents per ton (8s. 4d.), 
put in be cars for transportation, giving a return forthe different 
anthracite regions of a ),000 dols., or over five millions sterling. 
The average price of coal in the markets of New York, Phila- 
delphia, and Baltimore for shipment jwould be 6 dols. per ton, or 
miner eel dear a of the eo coal trade to the 
miners, w! land owners, carrying companies, 
74,000,000 dols. (£11,500,000). 





the friction of revolving and sliding 
for cleaning grain or seeds, and reducing the same to meal or flour.” 

3634. WILLIAM HURST, Hamer Hall, Rochdale, and JOSHUA HENRY WILSON, 
Curnholme Mill, near Todmorden, Lancashire, “ Improvements in or appli- 
cable to flyer, throstle, and doubling frames and machines of like character.” 

3636. EDWARD LUDLOW and ALFRED LUDLOW, Birmingham, *‘ Improvements 
in machinery for the manufacture of cartridge cases.” 

3638. IGNAC PIOK, Falcon-square, London, “‘ Imp in the const: 
tion of bags, portmanteaus, and other articles.”"—2\st December 


1867. 
3640. JOHN ROWE, Wrexham, Denbighshire, North Wales, “ Improvements in 
the construction of miners’ safety lamps.” 





fire- 

3644. ROBERT CRAWSHAW, Colne, Lancashire, “ Improvements in shuttles for 
looms for weaving.” 

3646. HENRY FREDERICK BENGOUGH, Clifton, Gloucestershire, “ Improve- 
ments in tobacco pipes.” 

3648. SIMON SALTER, Stroud, Gloucestershire, “ Improvements in {the con- 
struction of rotary engines.” 

3650, WILLIAM HENRY CHASE, jun., Brixton Hill, Surrey, “ Improvements in 
the construction of couplings for driving belts.” —23rd December, 1867. 


Invention Protected for Six Months by the Deposit of a 
Complete Specification. 
3712. JACQUES NOVIKOW, Briansk, Orel, Russia, ‘‘ An improved for 
drawing and spinning hemp, flax, and other fibrous materials making 
ropes and cables.”—31st December, 1867. 


Patents on which the Stamp Duty of £50 has been Paid. 

3244. ELBERT PERCE, New York, U.S., “Geographical globes, &c.”—30th 
December, 1864: 

19. EDWARD KEIRBY, Rochdale, Lancashire, “ Elastic packings for pistons 
&e.”""—4th January, 1865, 

65. JOHN WELSH, Pertb, N.B., ‘Lighting street and other lamps.”—9th 
January, 1865. 

oe, Seavaaee KING, Rushmere, Ipswich, Suffolk, ‘‘ Manure.” —23rd January, 


1865. 
24, DIONISIO VERICCHIO, Queen-street, Oxford-street, London, “ Spring mat- 
tresses and "= hth ant , 1865. 





January, 1865. 

27. NATHAN THOMPSON, Abbey Gardens, St. John’s Wood, London, “ Stoppers 
for botties, &.”—4th January, 1865. 

38. GUSTAV ADOLPH BUCHHOLZ, Alfred-place, Brompton, London, “ Hulling 
grain, &c.”—5th January, 1865. 

a ay ee Olid Jewry Chambers, London, “ Train signalling.” —6th 
lanuary, i 

34. — SKELTON, Lostwithiel, Cornwall, ‘‘Ploughs.”—5th January, 
1865. 


233. JOHN EDWARD MASSEY, Lower Chadwell-street, Myddleton-squarc, 
London, “‘ Ships’ logs, &&.”—26th January, 1865, 


Patents on which the Stamp Duty of £100 has been Paid. 
53. WILLIAM TAYLOR, Nars! near Southampton, Hampshire, “ A com- 
bined and ventilating pipe.” —9th January, 1861. 

Manchester, ‘‘ Finishing 


122. HENRY SAGAR, patent tracing cloth, 
&o.”—15th January, 1861. 
Notices of Intention to Proceed with Patents. 
2410. JAMES GARTH MARSHALL, Leeds, Yorkshire, “‘ Improvements in solvent 
or detergent processes.” —22nd A . 1867. 
2425. ATWOOD WIGZELL and EUSTACE WIGZELL, Sowerby Bridge, Yorkshire, 
os in or ble to Juckes’ furnace.” : 





2426. JOHN PHILLIPS-SMITH, Hereford,“ An improved mode of, and’apparatus 
for, Renting, Gaiiing, one oies sues Sees SS a 
steam power, and also an improved truck for mounting and carrying 

a, limPlements from place to piace.” : 

. WILLIAM ROBERT LAKE, Chancery -lane, London, 
“ Improvements in cartridges for fire-arms.”—A communica- 
tion from John Webster Cochran, New York, U.8.—24th August, 1867. 




















‘ 


3346. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 


82 
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2435. WALTER CHRISTOPHER THURGAR, Norwich, 
ratus for regulating the «upply of gas to Raila BP August, ser 

2444. MATTHEW AUGUSTUS SOUL, Leade: “ Improve- 
ments in fastening iron bands on bales, and in fasteners or ties for that 
purpose, and also in levers or implements to be used therewith for effecting 
jew renee, in .”—A communication from Jones Saunders, Alexandria, Egypt. 
_ ugust 

2450, sade Dagess, Snail Savage Gardens, London, “ Improvements in brushes.” 
—28th August, 1867. 

2461, JOSEPH DovGras, Bloomsbury-street, London, “ Improvements in the 
means of ventilating and regulating the draught of close fire ranges or 
kitcheners.”’ 

2163. JOHN DYSON and GEORGE WALTER DYSON, Tinsley, and STEPHEN 
MARTIN, Sheffield, Yorkshire, “ An improved mode of cutting up iron and 
steel rails and rail ends in order to utilise them.” 

2465, WILLIAM MUIR, Claverton-street, Pimlico, Westminster, ‘ Improve- 
ments in apparatus for starting, propelling, and stopping railway or 
carriages and ships or vessels.”—29th August, 1867. 

2480, DONALD NICOLL, Oaklands Hall, West End, Kilburn, Middlesex, ‘‘ Im- 
provements in electric telegraph conductors, and in the means of laying and 
securing the same, also in the machinery and apparatus to be employed 
therein.”"— 31st August, 1867. 

2486. HENRY VALLANCE, Farnham Royal, Buckinghamshire, al ah pa 
ments in fastenings suitable for casement wi —2nd Se 

2493. PETER FREDERICK LUNDE, West-square, St. ~ George’ seer eek 
“‘ Improved apparatus for obtaining extracts from vegetable substances.” 

2496. ELISHA THOMAS ARCHER, Great Trinity-lane, London, ‘‘ Improvements 
in spring mattresses.””—3rd September, 1867. 

2522. FREDERIC VERSMANN, High-street, ford, Essex, “ Imp 
in the manufactare of varnishes.” —5th , 1867. 

2537. DAVID PAYNE, Orley, Yorkshire, “ Improvements in printing ma- 

iner: 











chinery.” 
2541. JAMES WHITHAM, Kirkstall- toad, pec Yorkshire, “ Improvements in 
'y for puddling, and in p other furnaces. ”"—7 th September, 





1867. 

2546. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ Pro- 
cesses of extraction of the colouring matter of indigo from the waste textile 
fabrics which contain it”—A communication from Constant Bernard, Paul 
Scheurer, and Jean Baptiste Tempé, Colmar, Haut Rhin, France. 

2549. FREDERICK TOLHAUSEN, Boulevart Magenta, 4 “An improved 
process and apparatus for inst fecal and manuring 
matters, improving the game, and also rendering them a for feeding domes- 
tic animals.” —A communication from Louis Jean Baptiste Alphonse Lemoine 
and Antoine Marius Turrel, Paris.—9th September, \867. 

2565. JOHN WHITTOME, Walworth, Surrey, * improvements mind presses 
for pressing cotton and other substances.” —10th September, 1 

2575, JOSEPH DAVIES, Bowden, Cheshire, “* — 
in the manufacture of salt.”—11th September, 1867. 

2613. WILLIAM BRAILSFORD and JOSEPH aiDeey, Nottingham, ‘‘ Improve- 
ments in the manufacture or production of lace made on bobbin-net or twist- 
lace machines,"-—17th September, 1867. 

2640, WILLIAM WALKER GIBSON, Edinburgh, Midlothian, N.B., “ Improve- 
ments in decorticating | and cleaning cereals, and in the machinery or appara- 
tus employed therefor.” 

2650. SAMUEL DREYFOUS, Rue de Bondy, Paris, “ Improvements in bread 
ovens, and in their combination with various apparatus for the manufacture 
of bread.”"—A communication from Thomas Caruso and Joseph Augustin 
Garau, Paris, —20th September, 1867. 

2698, JAMES MUSGRAVE, Belfast, Antrim, Ireland, “ Improvements in stable, 
cow-house, and harness-room fittings, parts of which are also applicable for 
other purposes.”—25th September, 1367. 

2749. THOMAS WESTON, Birmingham, “‘ An im ent or imp’ 
the manufacture of orn vamental metailic tubes. "30th September, 1867. 

3003. GUSTAV JULIUS GUNTHER, Stamford Hill, Middlesex, ** Improvements 








we P 





nts in 





in pla ing or protecting ships of war, furtifications, and other like structures, 
and the manufacture of the plates employed therefor.”—25th October, 1867. 
3103. THOMAS WRIGHT and ISAAC FOX, Nottingham, “ Improvements in ma- 
chinery or apparatus for producing plain and fancy weavings in bobbin, net, 
or twist-lace machines.”—4th November, 1867. 
3322, SAMUEL AMPHLET and JOSEPH BEVERLEY FENBY, Birmingh “Im- 


combination with pendant water tubes, of g series of pipes or 
tubes placed at an inclination from the , and so arranged that their 
higher ex communicate with another tube, or chamber, or other 
pipes, tubes, or = lower 


chinery and Fittings, Sailing Vi Carriages, Carts, 
1404, J. WATKINS, Balsall Heath, Worcester, “ Axles for carriages.”—Dated 
11th May, 1867. 


volving collar, bus' 
rotating upon the cone or front collar of the said arm, the said revolving collar, 
busb, or socket, bearing in its rotation between the ordinary or back collar, and 
a nut, or a flanged nat serewed or otherwise fastened to the arm of the axles, 
substantially as described. 
1420. SA say Orchard-street, Paddington, London, ‘‘ Railway brakes.” —Dated 
May, 1867. 
This invention relates in part to continuous brakes, or those applied in 


414, ©. EAsrwoon, Ravmethorye, Yorkshire, “ Looms for weaving.” —Dated 
This invention relates to the “letting-off motion ” in looms for weaving, of 

war self-acting means or apparatus employed for supplying warp from the 

warp beam in regular order a tengeeee Lappee eho pig St kg the 


ety: 
Ae 


1430. 3G, Caan, Ai, onan, “ Apparatus for removing the card 

boards, or other substances from the folds of fabrics used in the 
"——Dated \5th May, 1867. 

ts of a rectangular frame or box o! suitable size to 

Teceive a piece or table with the cardboards, metallic a or other 

substances which may be used, placed betwixt the folds thereof. e bottom 

constitutes a movable table pow Rh, 








and to the The objects of this | 
First, to obtain the power for sppiyies the Sealer tie the auten or eests of of 
the train when in motion ; Secondly, to regulate the power so obtained a; 
required ; Thirdly, to introduce between the force applied and the brake blocks 
self-adjusting motion for compensating the wear of the blocks; Fourthly, to 
prevent the jar or pressure on the carriages when the blocks are “applied ; and, 
lastly, to improve certain parts of the mechanism by which the ordinary 
blocks are applied, The specification of the invention is too voluminous to be 
quoted here in detail. 


1422, A. H. com, Manchester, “‘ Apparatus for fa pyr | between passengers, 
guards, and engine drivers upon railways.”— Dated 14th May, 1867. 

This invention relates to copa for effecting communication between 

guard and driver, or between passengers, and either the guard, or 
p> ae or both, and consists in means of signalling danger or calling 
attention for assistance in a railway carriage compartment, The improve- 
ments consist in the application of two cords running along the top of each 
carriage, equidistant on both sides ef the longitudinal centre of the carriage ; 
these cords are firmly secured.to one end of the carriage, their opposite ends 
being caused to coil round the axle of a pulley or drum, one on each carriage, 
situated midway between the two cords; over these pulleys or drums a through 
cord passes, being coupled up in lengths so as to form a continuous connection 
betweed the guard’s van and the engine, a certain amount of slack being 
allowed for the varying distances of the carriages, This cord is caused to 
press upon such pulleys or drum by means of a bar or other equivalent, one 
end of which is attached to an alaram in the guard’s van, and the other end 
to the handle of a steam whistle on the engine. The separate lengths of 
cords with which each carriage is provided, and which are connected to the 
axle of the pulley or drum before mentioned, are connected with pendant 
strings or chains running over small guide pulleys, and protruding through the 
roof of the carriage, two in each compartment, each one terminating in a 
button and tassel, the button being constructed to press against and be 
attached to an ornamental piece of paper arranged to cover it, so 
that when the tassel is pulled for giving an alarm, the paper is torn 
or destroyed, thereby indicating the compartment in which the alarm 
was given. To each of these pendant cords a catch is secured, which is 
in connection with a spring and bell crank lever, the said lever being provided 
with a signal or semaphore, which, when the pendant cord is pulled, becomes 
released, so as to project and signal the carriage from whence the alarm was 
communicated. If a passenger desires to raise an alarm, the tassel secured to 
the length of rope coiled round the axle of the pulley or drum over which the 





provements in machinery for ruling ornamental patterns or devices. 23rd 
November, 1867. 

3345. WILLIAM RORERT LAKE, Southampt Chancery-lane, London, 
*‘ Improvements in breech-loading fire-arms and in cartridges for the same.” 
—A communication from Silvanus Frederic Van Choate, New York, U.S. 


hnilal 





** Improvements in electric telegraph apparatus.”—A communication from 
Sivvanus Frederic Van Choate, New York, U.S. 

3318. CHARLES TITUS HIGGINBOTHAM, Glasgow, Lanarkshire, N.B., ‘‘ An 
improved arrancement or construction of furnaces to be used for preventing | 
smoke and effecting economy of fuel.” —26t4 November, 1867. | 

3384. JAMES BAYLIS, Kinburn Cottage, Durdham Down, Bristol, ‘“‘ An im- 
proved chemical preparation or compound to be used in preparing mixed 
textile fabrics for dyeing or colouring.” —28¢h November, 1867. 

3469, PAUL GUSTAVE LOUIS GABRIEL DESIGNOLLE, Rue de la Seine, France, 








and JOHN CASTHELAZ, Rue Ste. Croix de la Bretonnerie, France, “* Im- 
provements in the manufacture of explosive and fulminating powders.”— 
5th December, 867. | 

3490. JOHN BEATTY, Ballymena, Antrim, Ireland, “ A newor improvedcandle | 
dipping machine.”—7th’ December, 1867. 

3500, WILLIAM ROBERT LAKE, southampton~ an London, 
“Improvements in excavating ly designed for | 
making ditches and drains.” —A commmmdiaeion | th. Henry Charles Ingra- 
ham, Tecumseh. ¥ ichigan, U.S. 

3501. HENRY BEesseMER, Queen-street-place, Cannon-street, London, “ Im- 
provements in the manufacture of fire-bricks, tiles, and solid or hollow fire- 
lumvs, and in the manufacture of retorts, pipes, crucibles, or other hollow 
vessels or moulds required to resist a high degree of heat, and also in the 
manufacture of ornamental bricks, tiles, quarries, trusses, bosses, vases, 
busts, figures, columns, capitals, bases, cornices, copings, tablets, finials, and 


other articles of an ornamental character employed in building and in 

architectural decorations.”— 9th December, 1867. 

3526, JONATHAN ROBERT BAILLIE, Rochefort Villas, Hoe-street, Waltham- 

stow, Essex, ‘*‘ Improvements in caissons.”” —12th December, 1867. 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of ‘he Commisioners of Patents, within fourteen days of its date. 
List of Specifications Published during the week ending 

4th January, 18¢8 


1899, 1)d.; 1480, Is, 44.; 1447, 2s.; 1451, 10d.; 1454, Is.; 1466, 1s. 10d.; 
1468, Mod. Hy 147 0, Is.; 1485, i id.; 1487, 10d.; 1488, ‘84.5 3 1489, 8d.; 1494, 104: 
1495, 1s.; 1497, eon 1520, br 1532, 1s. 4d.; = 2d.; 1553, 4d.; 1556, 
4d.; 1562, 4d.; 156 4 4d.; 1568, 4d.; 1572, dd: 979, ZZ. 1580, 4d.; 15838, 4d.; 
1586, 4d.; 15a, 4d.; 1588, 4d.; 1591, 4d.; ss08, 4d.; ‘1593, 4d.; 1601, 4d.; 
1602, 4d.; 1604, 4d.; 1605, 4d.; 1607, 4d.: 1608, 4d.; 1609, 4d.; 1612, 4d. 
1613, 4d.; 1614, 1s, 4d.; 1615, 4d.; 1617, 4d.; 1618, 4d.; 1619, 4d.; 1627, 4d.; 
1628, 4d.; 1631, 4d. 





*,* Specifications will be forwarded by post from the Patent-officeon receipt 
of the amount of price and postage. Sums exceeding 5s, must be remitted by 
Post-office Order, made payable at the Post-oftice, 5, High Holborn, to Mr. 
Bennet kg par ng Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London, 


ABSTRACTS OF SPECIPICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her r Majeny’ 's Commissioners of Patenis. 


Class 1 —PRIME. MOVERS 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
1401. J. STEVEN, Glasgow, ‘‘ Gauge for steam boilers, &c.”—Dated 11th May, 
867. 

This invention consists, essentially, in forming a hollow annular conical 
valve seat on the outer end of the upper and lower ducts or passages leading 
straight or direct into the steam and water spaces of the boiler, each fitted 
with a corresponding conical-pointed screw hand plug or spindle working 
steam-tight on the said seat, and thyough a screw and packing gland fitted on 
the front part of the hollow chamber of the metallic socket pieces carying the 
upper and lower ends of the glass tube of the gauge ; and. further, in the use of 
two ducts, passages or channels, closed at one end, formed in the “ blow-off” 
nozzle, the one leaving into the small chamber at the lower end of the glass 
tube, or in direct communication with the interior of the tube, and the other 
leading out through the “ blow-off” nozzle or “ nose cock ” with, or having. a 
small division or thickness of metal between them through which a lateral 
orifice is formed leading from the former into the latter direct, having fitted or 
applied thereto a conical seat and pvinted screw tap or valve, with screw and 
Stuffing gland controlled at pleasure by a handle outside, as described in 
reference to the outlet steam and water valves, so as to allow the water in 
clearing out or ** blowing through” the gauge to escape down the first duct and 
out through the lateral opening, controlled by valve plug and off by the outlet 
passage open to the air at the ‘‘ blow-off ’ nozzic, so that when these steam, 
water, and “blow-off” valves are shut, or not required for the time being, the 
valve su’ faces are not exposed to the pressure or action of the steam or water, 
while the narrow annular surfaces really necessary in this construction of tap 
or valves, and their extreme simplicity, render the whole instrament most 
durable, and with little or no liability to leakage or derangement in its action. 
—Not proceeded with, 





1419, E, FIELD, Chandos "Chambers, Adelphi, London, “ Apparatus for gene- 
rating and condensing steam.” —Dated 13th oes, 1867. ™ 
The patentee claims, First, in apparatus for generating steam, the use or 


rope passes is pulled down in the carriage, which immediately 
transmits motion through the medium of the axle and large pulley or drum to 
the rope communicating an alarm on the engine, or in the guard’s van, and 
simultaneously the catch holding the spring semaphore is released, and the 
signal remains extended to indicate the position of the required assistance. 


1423. C. RANDOLPH, Glasgow, “ Apparatus for propelling vessels.”—Dated 14th 
1867 


May, 1867. 

This invention cannot he described without reference to the drawings. 

1429. A. V. NEWTON, Chancery-lane, London, “‘ Axle boxes and bearings.” 
communication,—Dated \4th May, 1867. 

This invention relates, First, to the reduction of friction by the employment 
of pasteboard saturated with oil, and then subjected to pressure and inserted 
in suitable recesses in journal boxes and other bearings. Secondly, to the 
combination with the metallic or other non-absorbent bearing surfaces of axle 
and journal boxes or their linings of wood in the form of strips inserted within 
the same in an intermediate or intervening manner relatively to the metallic 
or other non-absorbent bearing surface. The said strips may either be saturated 
with petroleum or other lubricating oil or matter previous to insertion, or 
serve by their absorbent character to convey lubricating matter from a suitable 
supply to the axle or shaft during its rotation to and throughout the bearing, 
and preferably, they will extend to the ends of the same. Thirdly, to a novel 
construction of journal or axle box or lining thereof in which anti-friction 
strips are disposed in an intervening or intermediate manner, so as to form 4 
portion of the bearings in combination with the harder ma‘erial of which the 
box or lining piece is composed, the said strips being cast, slidden, or otherwise 
fitted within the box or its lining, so as to form end presentations on opposite 
sides or ends of the bearings successively or alternately to lubricate the shoulder 
and cellar of the axle or shaft. 

1439. G. Nimmo, Jersey, U.S., “ Metal wheels for railroad cars, &c.”—Dated 
15th May, 1867. 

In performing this invention the patentee takes a metal ring of wrought 
iron or steel to form the tire of the wheel; the same may be a new ring 
—or it may be an old wrought iron wheel or tire—and he bores, cuts, 
or forms round, oblong, or polygonal holes into or through the same at 
suitable distances apart around the periphery, and he turns or cuts grooves in 
the cylindrical surface of such ring near the edges thereof; the said grooves 
are of any desired sectional shape ; he, however, prefers to make them V-formed. 
He prepares a mould either in sand or metal of a shape corresponding to the 
exterior of the intended whee! and adapted to receive the said metal ring, and 
he places each metal ring in the said mould, and casts around the same fron or 
steel, or a mixture thereof, of the desired character, and it forms a complete 
union with such metal ring, in consequence of the grooves and holes in the 
same, so that the cast metal tire and wrought metal ring are inseparable, thus 
obtaining the lightness and strength of the wrought metal wheel and the 
durability under wear of the cast metal surface. The wrought ring may be 
heated before being placed in the mould, and a flux employed to effect a more 
firm union of the metals. 


1434, F. BONNEY, Kensington, “ Construction of ships and boats.”—Dated 15th 


—A 


May, 1867. 
This invention consists in building ships or boats with semicircular or pro- 
jecting angular sides, gradually curving upwa from to the stem 





and stern, so as to extend throughout the entire length of the vessel immediately 
above the water line, by which construction the said vessels, on inclining to 
either side of a horizontal position through the action of the wind or waves, 
shall present an increased superficial displ t and q controlling 
action in the lateral and longitudinal movements of the said vessels, additional 
room being obtained through the medium of the extended sides and flush deck. 
—Not proceeded with, 

1441. G, COLES, Gresham-street West, London, and J. A. FANSHAWE, Totten- 

ham, “ Wheeled carriages. ”—Dated \5th May, 1867. 

The object of this invention is to prevent the shocks or jars usually ex- 
perienced in wheeled carriages as at present constructed, and the invention 
consists in constructing carriages with elastic or flexible joints, the different 
joints or parts being connected by vulcanised india-rubber or its compounds. 
1442. G. COLES, J. A. JAQUES, and J. A, FANSHAWE, Tottenham, ** Perma- 

nent way of railways.” —Dated 15th May, 1867. 

This invention consists in placing under the rail, and between it and the 
chair or sleeper, a compound elastic plate or pad "consisting of two or more 
thin metal sheets or discs coated with brass, and between yo plate is placed 
a sheet of vulcanised india-rubber or its ds. This a it pre- 
vents the usual violent shocks or jars which are experienced in ins 
travelling. 








Class 3.—F ABRICS. 
Including Machinery and Mechanical Operations connected with 
cxperig, Manufacturing, Printing, Dyeing, and Dressing 


, ae. 
m.. J. w. DALBY, and J, CONSTANTINE, Fgannre.) “ An improved species 0 
ew ene apparatus to be applied in the production thereof.” —Dated fr 
fay, . 


This improved species of yarns consists of two important points. The First 
pointis the spiral or double spiral cord or twist put on at any given intervals upon 
an ordinary thread of yarn; such coiled threads or yarns may each be of distinct 
colours, if wished, to simply alternate colours, thus producing when woven, and 
in the piece, a pleasing effect. The Second feature of the invention consists in 
the apparatns by which the inventors effect this result, and this consists, viz., 
of a sectional wheel placed under the back rollers, and which in its revolutions 
retards at given intervals the passage of the same. In front of the front rollers 
they p'ace an additional creel board, which carries the coloured threads of 
yarns, and these are passed by means of wires so as to perform a junction with 
| aed eR — from the pep rollers betwixt the latter and the 

yer, the number of su: ours being of course dependent upon the pattern 
required.— Not proceeded with. 





card or plate is withdrawn ly, at eac’ 
of the said hooks, pushers, fingers, or pins one of the 1 or eo is 
d alternately in opposite directions from the folds of the fabric, which 
remains in its folded state, 
1431. C, BRAZIL, Chorley, and R, GRIME, Preston, Lancashire, “ Wetting and 
coe wefts or yarns to prepare them for weaving.”— Dated 15th May, 
This invention consists in improved ts and apparatus for wetting 


arrangemen: 
or preparing weft for wet weaving, whereby the patentees dispense with the 
necessity of submitting the cops to mechanical pressure, or subjecting them to 
the action of centrifugal force for the purpose of expelling or getting rid of the 
superfluous water, The cops of weft must be first skewered, as in the 
present or general practice, or they must have been spun on metallic tubes. 
They place the cops in a strong vessel capable of being made steam-tight, and 
cover them with the usual mixture of soap and water, after which they close 
the vessel and supply steam of about twenty to thirty pounds pressure to the 


/ inch to the interior, which pressure forces the soap and water into and 


the cops, 
1435. C, PERRY, Shipley, near Bradford, “ Flattening hackle pins or comb 
teeth employed in machines for wool, &c.”—-Dated 5th ‘May, | 1867. 


This invention relates to an improved machine for flattening hackle pins or 
comb teeth employed in machines for combing wool or other fibrous sub- 
stances, or the wire therefor. This machine is constructed so that it can be 
worked by a belt from a drum ofa main shaft to a pulley fixed upon its own 
shaft ; upon the latter shaft a spur-wheel and fly-wheel are keyed. The spur- 
wheel last mentioned gears with a larger wheel keyed upon a second shaft 
above it; both of these shafts are mounted in bearings in a suitable or oblong 
frame, across which they ran transversely. The frame is formed with an 
opening in the centre, the gearing wheels, fly-wheel, and driving pulley being 
placed upon one side. On the top of the frame, over the space hetween the 
two sides, the patentee mounts a lever beam. Upon the upper cross shaft, and 
under the long end of the lever beam, he fixes an eccentric wheel, and near the 
long end of the said heam he fits a bearing pulley, This bearing pulley is 
mounted in bearings at the lower end of a screw shaft or spindle which passes 
through the beam, and is held in position by two lock nuts, one above and one 
below the same ; by means of these nuts the bearing pulley can be raised and 
lowered and fixed as required, so as to adjust the rise of the long end of the 
lever as itis worked up and down by the eccentric before mentioned. For 
further regulating the rise and fall ofthe lever he mvuunts it in adjusting 
plummer blocks, so that the centre of motion may be raised or lowered by 
bearing screws or adjusting wedges, or partly by each. At the short end or 
crushing head of the lever beam he forms proper spaces for receiving a steel 
die, and in a tool bed or block immediately under the same he fits a second 
steel die. The tool bed or block is adjustable horizontally and vertically. The 
latter adjustment is effected by means of a set screw or screws and adjusting 
wedges. The pins or comb teeth or wire therfor are placed between the dies 
in the beam head and tool bed. On giving motion to the eccentric the beam 
will be caused to rise and fall and compress or flatten the pins, teeth, or wire 
to any required degree, which can be regulated, first, by altering the block 
nuts on the screwed spindle in the long end of the beam; secondly, by varying 
the centre of motion of the lever by the plummer-block adjustment before 
described ; ur, thirdly, by altering the level of the tool bed by means of the 
screw and wedge bearing pieces. 


Class 4.- AGRICUL, [TURE —None, 


Class 5._BUILDING. 
cebainy ae and Tile Machines, Bricks, Tiles, Drain Pipes 
nd House Fittings, Warming, Ventilating, ce. 
1418. M. = Rogers, East India-road, and J. WILSON, Wade-street, Poplar 
“ Fire-escape.”—Dated 13th May, 1867. 

This invention consists in constructing a fire-escape in the following 
manner, that is to say, tothe upper windows, by preference, and to the brick- 
work at each side thereof, and outside of the building, the inventors hinge 
a bar or davit by its lower end, and to the upper end of each bar or davit 
aforesaid they nen vd one end of a chain or fire-proof ‘Tope, the other end 
whereof is weight sufficiently heavy to balance 
a cage or balcony weg its ends, or suspended from the upper ends of the 
aforesaid bars or davits. The inventors propose to pass a tube or tubes 
through the several floors of a house or other building, and allow the counter- 
balance weights before mentioned to pass freely up and down the said tubes, so 
that, supposing the fire-escape to be in use, and persons to have entered the 
cage or balcony, they can lower themselves down by means of a chain or other 
suitable contrivance, and when they get out the cage or balcony will be lifted 
up by the counterbalance weights before mentioned, thus rendering the fire- 
escape self-acting. The tubes containing the counterbalance weights the in- 
ventors propose to connect by their lower ends with a water main fitted with 
cocks for establishing a communication with the main when it is required to 
use the aforesaid tubes for extinguishing fire in a house or other building, and 
‘hey perforate the said tubes for the escape of water into the rooms of a house, 
the said periorations being made near the ceiling by preference. By these 
means a large body of water may be discharged inside a house. The aforesaid 
tubes when not chargei with water serve to carry off the vitiated air from 
rooms, the air entering the tubes by the perforations therein, and passing 
off through the upper ends thereof into the open air.—Not proceeded with. 


1426. J. G. JENNINGS, Palace-road, Lambeth, ‘‘ Water-closets and sinks.”— 
Dated \4th May, 1867. 

According ‘to this invention the patentee arranges water-closets in such 
manner that, whilst the excrementitious matters which the basin may receive, 
together with the small quantity of water which the basin hols, are discharged 
into a receiver, so as to be applicable for use as a manure. the comparatively 
large quantities of water which are used to scour the basin are kept out of this 
receiver and directed away into a sewer or otherwise, as may be desired, but 
without mixing with and diluting the excrementitious matter, which is conse- 
quently discharged almost in an undiluted state into the receiver, whatever be 
the quantity of water used to cleanse the pan. For this purpose the patentee 
employs a pan with a valve at the bottom, and when this valve is opened the 
matters in the pan press into the manure receiver. The same act of opening 
the valve of the pan also in the usual way opens a valve for the supply of the 
scouring water, and this water supply valve is so arranged, asis well understood, 
as to remain open for a regulated time. The scouring water is, however, pre- 
vented from passing into the pan so long as the valve of the pan is closed. The 
scouring water is admitted and the excess passes away by a side opening from 
the pan, leaving therein only a small quantity of water, say a depth of half 
an inch, but more or less as may be desired, and sufficient to prevent the adhe- 
sion of soil, 





Class 6.—FIRE-ARMS, 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, de. 


1408. G. A. NEUMEYER, Dobitz, Prussia, ‘‘ Gunpowder for mining purposes.”— 
Dated 13th May, 1867. 
This inven has certain improvements in gunpowder for 
mining and war purposes, for "whieh letters patent were granted 17th Jane, 
1865 (No. 1636). Instead of soaking the soda-lye, and generally preparing and 
incorporating the ingredients as described in the specification to the sgid 
letters patent, the patentee proceeds as follows :—He mixes about seventy-two 
parts by weight of saltpetre with about eighteen parts by weight of charcoal, 
prepared in the ordinary manner, and from any suitable description of wood, 
sad to there bo odds Ghent ton parts by welt of .0f Sowers of sutphas, %» Gram 
together 100 parts by di are not incor- 
porated in the a the. manner, but are m4 in a cool cylinder of wood, 
copper, or other suitable material, through which passes a revolying shaft 
having a number of radial arms, and which may be arranged in any suitable 
known manner; or any other known form of apparatus having a similar 
stirring or mixing action may be employed. Together with the above ingre- 
dients he introduces water into the said cylinder in the proportion of about 
forty parts by weight of water to about 100 parts by weight of the compound, 
and he then subjects the compound to the incorporating action of the as 
arms for about fifteen mtnutes, afier which the compound is removed from the 
cylinder and dried without being d to the op jon of granulating, 
and it is then fit foruse. Such powder when barnt in an unconfined space 
will have a considerable residue, but when ignited in a confined space will leave 
considerably less residue than ordinary gunpowder. 























receives one 

vent its being injured or accidentally displaced, but will allow its ready 

removal when required for use.—Not . 

1417. J. W. BUTLER, Dunmow, Essex, “ Construction of armour-plated ships 
and batteries.” — Dated 13th May, 1867. 

The patentee claims backing the armour plating with tubes, with their axes 
at right angles, or nearly so, to the armour plate, as described. 

1446, C. —— Liége, Belgium, “ Breech-loading fire-arms.”—Dated \6th 
May, 1867. 

The barrel of this fire-arm is, at its breech, fixed into the front end of a 
body of a trough-like form open at the top to allow room for the introduction 
of the cartridge in loading, and for it forward into the barrel, The 
trough-like space in the barrel is closed after the cartridge has been introduced 
by a block jointed at its fore end to the top of the body. The block has a 
central hole formed through it from end to end, and contains a needle or 
striker for exploding the cartridge by a blow on the centre 
block also has on its under side a strong hook or projection, through which 
descends through a slot cut in the bottom of the trough from part of the body, 
and it is locked by a sliding bolt working in guides on the under side of the 
body. This bolt receives its motion from a lever, which, when the block is 
locked in position, fits close underneath the trigger guard ; the lever works on 
a horizontal axis at its forward end, and has teeth upon it around the axis, 
and when the hinder end of the lever is thrust downwards and forwards, as in 
unlocking the block, or when the contrary movement is made in locking the 
block, the teeth gear with rack teeth formed on the bolt. To lock the block 
the bolt enters into the hook upon it, and in unlocking the bolt is withdrawn, 
whilst at the same time another part in connection with the bolt comes against 
the back of the hook, and by pressing against it partly raises the block so that 
the hand may readily get hold of it to turn it back. On the joint of the 
block there is a spring catch like the spring of a pocket knife, and 
tending to bring the block to one or other of its extreme positions. The 
blow to fire the cartridge is struck by an internal hammer mounted on a 
spring arm, which, when released, throws the hammer head forward, so as to 
cause it to impinge upon the instrument or striker within the block, and this 
striking the base of the cartridge fires it. The striker passes through a cavity 
containing grease, and is so kept lubricated. The spring arm of the hammer 
is forced back to prepare it to strike the blow by the action of the lever which 
locks and unlocks the breech block ; when the lever is moved so as to unlock 
the breech block, a projection upon it comes against the spring arm of the 
hammer, and forces it back until it is caught and retained by a detent at the 
end of a short lever, and when the trigger is drawn back to fire the charge, it 
moves the short lever on its centre, and so sets the hammer free, and the 
tension of its spring arm causes it to fly forward and strike the blow which 
fires the charge. In order to prevent the arm from being discharged acci- 
dentally the inventor employs a bolt or rod, by turning which the trigger can 
be prevented from releasing the catch or detent that holds back the striker.— 
Not proceeded 


ia 


with. 





Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

1406, W. R. LAKE. Southampton-buildings, Chancery-lane, London, “ Improved 

castor for tables, chairs, dc.” —Dated \\th May, \87. 

This invention consists in the employment in combination with the ordinary 
parts of castors of an auxiliary anti-frictioa roller with a convex periphery 
supported to turn freely upon a stud or pin attached to the frame of the castor, 
and arranged to roll upon a concave surface formed upon the foot or leg to 
which the castor is attached, or upon a circular plate secured upon the same.— 
Not proceeded with, 

1424. B. BARRETT and H. MACKENZIE, Birmingham, ‘* Improvements in, or 
additions to, egg boilers for the table.” — Dated \4th May, 1867. 

Egg boilers for the table as ordinarily constracted consist of a small boiler 
or vessel with a lid or cover, in which vessel the eggs are boiled. The said 
boiler or vessel is supported on legs, and is heated by a lamp placed on a stand 
underneath the said boiler, the lamp stand being carried by the legs of the 
boiler. This invention consists of the improvements in or additions to the said 
egg boilers hereinafter described. The patentees provide the edge of the lamp 
stand with two, four, or other required number of small radial platforms or 
supports to carry the egg cups. These supports may be made in one piece 
with the lamp stand, or soldered thereto. Each of the said supports has a 
small fixed to a conical seat at its upper side, upon which the hollow foot 
of the egg cup fits. The egg cups are thereby prevented from falling from the 
platforms or supports at the base of the egg boiler. They also provide the egg 
boiler with a minute or sand glass for indicating the time for boiling the eggs. 
1440. A. V. NEWTON, Chancery-lane, London, “ Billiard tables.”—A communi- 

cation,— Dated \5th May, 1867. 

It has been ascertained by experiment that when vulcanised india-rubber is 
entirely confined laterally, so that it cannot spread laterally, the reacting force 
which it will impart is nearly equal to the direct force with which it was 
struck, but that if not so held laterally when struck it will spread, and for that 
reason fail to react with sufficient force. It is on this fact that the first part 
of the present invention is based, and with this view the said invention con- 
sists of a new manufacture of billiard-table cushions composed of alternate 
layers of soft vulcanised india-rubber, and two or more of cloth or other thin 
pliable substance which will not readily stretch, previously coated with india- 
rubber, the whole being united whilst the india-rubber is in the green or plastic 
state, and then vulcanised. The two or more layers of cloth or equivalent 
substance have the effect of banding together the interposed layers so as to 
prevent the spread of the india-rabber when the cushion is struck by a ball, 
thereby obtaining a greater reacting force than by cushions differently con- 
structed. The face of the cushion inclines inward, so that when struck by the 
ball the reacting force of the cushion will be exerted on the ball above the 
horizontal plane of its axis. This is to prevent the ball from jumping, as it is 
termed. This form of cushion admits of being made safficiently low that the 
player may reach the ball with the cue when close tothe cushion. Another 
improvement in this branch of the invention consists in making billiard tables 
with reversible cushions with both faces inclining inwards from parallel planes 
at right angles to the top surface, by reason of which form cushions may be 
produced with a materially less weight of india-rubber than by any plan here- 
tofore known, and with an equal thickness where the elastic force is required. 
That part of the invention which refers to converting billiard tables into dining 
tables cannot be described without reference to the drawings. 


Class 8.—CHEMICAL 

Including Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, dc. * 

1356. C. D. ABEL, Southampton-buildings, Chancery-lane, London, ‘* Convert- 
ing the gaseous products of combustion into combustible gases.” —A communi- 
tion.— Dated 8th May, 1867. 

The products of combustion, according to this invention, are made to 
from the furnace partly through a cylinder of refractory material filled with 
carbonaceous matter, and partly through a space surrounding such cylinder, 
#0 as to heat the carbonaceous matter contained therein. By these means 
that portion of the gases which passes through the cylinder is converted into 
combustible gases, as above stated, which may be used for heating purposes, 
either in the same furnace or elsewhere. The other portion of the gases, after 
imparting a portion of their heat to the contents of the cylinder, may be con- 
ducted into a chamber, where they are employed to heat the air required for 
the furnace, which air is for this purpose conducted through a series of pipes 
in such chamber, Dampers or valves are provided for regulating the quantity 
and velocity of the gases passing through the apparatus. The cylinder is 
enclosed in a brick chamber, at the top of which is a hopper provided with a 
slide for introducing the fuel, while access is gained through an aperture to the 
bottom of the chamber for removing the ashes from time to time. A passage 
or flue communicating with the bottom of the chamber conducts the converted 
gases to wherever required.— Not proceeded with. 

1377. W. E. NEWTON, Chancery-lane, London, “‘ Welding iron and steel.” —A 
communication. —Dated 9th May, 1867. 

This invention consists in welding iron -and steel by the aid of “ kryolite,” 
which is first ground or pulverised, and its impurities, or most of them, 
removed, after which it is ready for usein the same manner as borax and 
other fluxes. 


1382. G. MCKENZIE, Glasgow, ting gas.”—Dated 
10th May, 1867. 

The patentee claims the manufacture of a gas of good illuminating power by 
mixing poor gas obtained from inferior bituminous coal with gas obtained by 
pane mineral oil along with suitable minutely pulverised materials, as 
described. 


1403. W. CLARK, Chancery-lane, London, “* Bleaching textile materials or fibres, 
more especially wood pulp, for the manufacture of paper and pasteboard.”— 
A communication.— Dated \\th May, 1867. 

According to this invention, when the fibres’ of wood are to be operated 
upon, the wood, after being split up, is deprived of the bark, the knots, and 
heart, and then cut up diagonally into pieces of about three inches square. It 
is then subjected to the action of vertical stones or edge runners, turning in an 
enclosed space for containing the material; these stones, by the aid of water 
and quick lime, in the proportion 6f from fifteen to eighteen per cent. of the 
wood treated, effect the disaggregation of the wood, and roughly separate the 
filaments. The wood, after being cut up as above described, should be 
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Wiese, Fhe Wend Oelng, Cony esanree, Bi pases Ss Saas an inclined surface 
to facilitate draining the tome woter!s oontaine ; and after being macerated 
for several days in this manner it is in a washing subdividing 





converted into coke by any of the known means.— Not 
, Middlesex, ** Washing 


1412, H. A. BONNEVILLE, 
powder.”—A — Dated \3th , 1867. 

This invention relates to a compound fit for washing purposes, and consists 
in a mixture of maize flour, of the cakes of the arachis or arachidna uadrifolio, 
of sesamum or of poppy, and of subcarbonate of soda, or artificial to 
which mixture is added, for the washing of rough myterials, a sixth of non- 
hydraulic lime. This powder is steeped in water when required for use. 

1415. W. CORMACK, Commercial-road, London, “‘ Apparatus for 
reviv: ‘ion of animal and 

The object of this invention is to effect revivification in less time and at less 
cost than by calcining or burning it, and the inventor accomplishes this by 
passing superheated steam at or about 500 deg. Fah., through or amongst a 
mass of the inert charcoal, the said charcoal being contained in a specially 
constructed apparatus. Or instead of superheated steam he employs super- 
heated air for the same purpose at a temperature of between 300 deg. and 
350 deg. Fah.—Not proceeded with. 

1416, W. E. DE BOURRAN, 
saccharine . 


as to pass down nearly to the bottom of the trough or basin. The ends of the 
two steam chests which are opposite one another are connected by a number of 
straight pipes which pass from the end of one chest near its outer circumference 
to the outer circumference of the end of the other steam chest; a central pipe 
is also employed to connect these two ends of the steam chest, in order to give 
strength. The pipes which connect the outer circumference of the ends of the 
two steam chests are at the centre of their length stayed to one another, and to 
the central pipe by a ring placed within the circle of pipes, so that each pipe 
salto aguas ont G enggee Wy Goes, ae ee * oe by 


steam is admitted to them through their hollow 
and at a short distance in 
disc, against which the steam impinges as it enters the steam chest, 

i Around the outer circumference of 


into which gears a pinion to which 

rotary motion is given to both steam chests, and the pipes which pass from 

chest to the other as they are carried round with the chests will be alternately 

dipped into the flaid in the basin or trough and raised out therefrom.—Not pro- 

ceeded with. - 

— > — » Glasgow, “ Obtaining violet colouring matters.”—Dated 15th 
‘ay, 1867. 

The patentee claims the producing of violet colouring matters by the action 
on rosaniline, or on a salt thereof, of chloride of mesityl, or of a bromine 
derivative of oil obtained from india-rubber or gutta-percha, substantially as 
described. 


: 


Class 10.—MISCELLANEOUS, 
Including all Specifications net found under the preceding heads. 
1353. H. J. SAXBY, Woolwich, ** Locks, &c.”—Dated 7th May, '867. 

These improvements in locks relate to the peculiar action of the bolt or bolts 
which, in place of moving at right angles to the pipe or stem of the key, is so 
arranged as to move at right angles, or nearly so, to the bit of the key, or in a 
curved line nearly parallei to its stem or axis, the locking or projecting portion 
of the bolt passing out at the front or back of the lock case in place of at the 
ends or edges, as heretofore.— Not proceeded with, 

1374. T. BROWN, Newgate-street, London, “ Egg-beater.”—A communication — 
Dated 9th May, 1867. 

This invention consists chiefly in the employment within a tube or case of a 
series of inclined or spirally-arranged which, when the contents of the 
said tube are agitated or shaken, will revolve rapidly around a central axis, 
and thoroughly beat and mix the said contents.—WNot proceeded with, 

1380. C. Rrronre, Upper Tulse Hill, Brixton, “ Storing and drawing off 
liquids and semi-fluid matters.”— Dated 9th May, 1867. 

In performing this i the i r i d into the head of a cask 
or similar vessel a recessed socket, having at the bottom an opening into the 
cask or vessel, and at the top a lid or cover, which may be secured by a lock. 
Through the opening at the botto n of the socket a tube slides in which a tap 
is formed, in the manner hereinafter described. The tap is thus able to slide 
in and out, so that a cask can safely travel without the tap being removed, 
but with it pushed back into the socket and enclosed by the cover or lid. In 
a similar way the bung may be arranged in a socket in the side or bulge of the 
cask, and the bung may serve also in place of a vent peg, being made tubular 
for some distance up, and with a hole at the side leading into the internal 
hollow, so that when the bung is drawn up a short distance, air can enter freely 
into the cask or vessel, but when it is pushed down the cask or vessel is 
closed air-tight. The tap which the inventor employs consists of a tube, it 
may be of metal er other material; it is fitted into a socket in the cask or 
vessel either to slide as hereinbefore described, or be screwed therein, or it 
may be more permanently fixed; on the lower side of it there is a spout or 
nozzle. Within this tube is an inner tube of porcelain,or other ve 
material ; it fits accurately within the first tube, and it is closed at the outer 
end. The inner tube is capable of being turned round by means of a key or 
handle, and in this way a hole in it is brought to coincide with the spout or 
nozzle of the outer tube or case, and the liquid then flows. The hole in the 
inner tube is, however, made considerably smaller than the 5) or nozzle, 
so that this is not wetted, and the liquid passes direct from the incorrosive 
inner tube to the glass or receiver into which the liquid is drawn.—Not 
proceeded with, 


1388. ©. Jones, Liverpool, “Coal mining machinery."—Dated 16th May, 
1867 


This invention relates to an improvement in the rails described in the 
specification of a former patent granted to the present patentee, dated 19th 
October, 1866, (No. 2708). The inventor forms the said rails with teeth like a 





on the rails, and thereby prevent the machine from moving backwards or 
forwards when at work. Secondly, the invention consists in making coai 
mining machines arranged to run on rails constructed according to the above 
first part of the invention self-feeding. For this he employs a ratchet- 
wheel or wheels, and impulse pallet or pallets,on the axle of the carrying 
wheels or other part, and operates these by a reciprocating lever or other 
mechanism connected to any convenient working part of the machine. 
Thiroly, the invention consists in employing with the rails described in the 
specification of the said invention patented on the 19th October, 1866, and also 
with rails constructed according to the above first part of this invention, 
double or single-acting screw or other jacks as means for jamming the rails 
between the floor and roof of the mine. Fourthly, the invention consists in 
novel means for carrying, holding down, and keeping up to their work coal 
mining machines generally. The patentee employs one or more—he prefers 
to employ two steel or other tubes, rails, or bars raised 


away coalor other mineral so as to form 
therein.— Not proceeded with. 


1394. C. MARLOW, Salford, “ Cases for cocks.” Dated 11th May, 1867. 
This invention relates, principally, to circular clock cases, but certain 
rtions of the i can be applied to cases of other forms. 
more 
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each strip being bent round on the He then 

metal strap of about the width of the strips on the outside, and 
tightens with bolts or wedges so ag toexert a considerable to attach 
the different layers firmly to one another, or other means may be 
employed to give this pressure, The wooden cylinders thus formed can be 
finished in the manner to make one or more cases, according to the 
width of the strips of wood or the cylinders may be finished in a 
different manner, a8 described. —Not proceeded with. 
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edge of the counter or table, the contents be discharged by 

scoop by means of the back handle of the said scoop. 

1399. G. BROWNING, Cheapside, “ Construction of button-hole sewing 
machines.”— Dated \\th May, 1867. 

The patentee claims, First, causing the point of the loop of button- 
hole sewing machines (the union button-hole sewing machine) to move 
towards a line drawn intermediate of the planes of motion of the vibrating 

set forth ; 
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Southampton-buildings, Chancery-lane, “* Con- 
dc.” —Dated \lth May, 1867. 
forming a cock, faucet, or other article 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


able Result in South Staffordshire—THE PRELIMINARY MEETING 
AGAIN REVIEWED: An Ironmaster’s Tiews wpon it—IRON AND 
MryeraL Trapzs oF Dupiey: Dulness: Prices of Stone 
Coal—Inon ImporTeD inTO America — HaRDWaARES: Slight 
Improvement: Districts Visi Tue Facrortes Act: Diff- 
culties Appearing — THE TREACHEROUS CHARACTER OF CAST 
Iron Work: Fatal Consequences. 
YesTerpay the great business of the quarter came off in Birming- 
ham, when the second of the current series of the \ ene J meet- 
ings of ironmasters in South Staffordshire and East Worces' 
was held in the Town Hall, The proceedings were of an uns 
factory character in relation alike to the amount of business 
transacted and to the general tone of the assembly. Transactions 
were reported, but they were all of only little importance in other 
than cases in which first-class firms who buy ironstone or pigs of 
the first quality to supply certain demands which may be confi- 
dently anticipated from quarter to quarter. There was, however, 
the customary disposition on the part of salesmen to speak as 
favourably as ble of the t of busi done in raw 
materials. Proprietors of mills and forges booked very few 
orders, Not only was this to be expected on account of the 
deadness of trade generally, but likewise from the course which the 
ironmasters of South Staffordshire have expressed their determi- 
nation to take. They have a resolution by virtue of which 
their men are given notice of the intention of their employers to 
revise their wages. The ing of that is, as we are confidently 
informed by a member of the North Staffordshire trade, that a 
reduction will be declared in wages equal in respect of puddlers, 
for ins to a reduction of nape 1s. a ton, thus bringing down 
the wages of those workmen from 8s. 6d, to 7s. 6d. a ton. If this 
reduction should be carried out, the North Staffordshire iron- 
masters will an advantage over those of Staffordshireand East 
Worcestershire which will enable them to prove serious competi- 
tors in many instances. Three years and a-half ago the North Staf- 
fordshire ironmasters determined to reduce prices 20s. below those 
upon which the preliminary meeting in South Staffordshire resolved, 
In consequence the South Staffordshire prices had to be altered in 
a like proportion at the quarterly meeting a fortnight afterwards, 
So definite a course was not pursued yesterday (Thursday) because 
of the somewhat indefinite nature of the resolution to which the 
North Staffordshire masters had come; but the expectation in the 
minds of many buyers that in the face of the course which the 
North Staffordshire masters are taking, coupled with similar 
steps in the Cleveland, the South Yorkshire, and the South Wales 
districts, the South Staffordshire masters will be unable to carry 








of only a slight additi 

doi week at the date of our last. “There are 
inquiries in the market, but they are for iron, in which, in all 
probability, this district will be min the competition. As 
was to have been expected, what is now taking place in North 
Staffordshire is deepening the feeling of dissatisfaction in respect 
to preliminary meeting in the minds of many, to which we 
drew attention last week. 


was being got for plates than is now being obtained. Coal was 1s. 
r ton cheaper. The price of ‘all mine’ Staffordshire pigs and 
ematites =e 2s. 6a. instead of 
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mills and forges are only doing half time, and the most favourable 
circumstances, as it regards the supply of fuel, are taken into con- 
sideration, there is little profit, and in many instances an actual 
loss, so that unless some change takes place for the better, more 
works will have to be closed. The pig iron trade rules dull, and 
some of the wealthier masters still hold large stocks rather than 
sell at existing rates. The demand for thick coal continues brisk, 
and prices are firmly maintained, viz., best coal, 13s.; common, 
10s.; lump, 9s.; slack, 3s. 6d.; brooch, all one way, 9s. 6d.; and 
screenings 6s. 6d.per ton at the wharves. White ironstone and 
gubbin meet with a ready sale at from 14s, to 15s. per ton in their 
raw state. The demand for out-door labour still continues of an 
unsatisfactory nature, and there is no prospect of any improve- 
ment at present, so that, generally speaking, the working classes 
are badly off. 

We find from the official trade returns of the United States for 
the four months ending with September that the value of the iron 
and steel imported into that country was 9,398,338 dols., of which 
869,075 dols. is put down for pigs, 1,528,736 dols. for bar iron, and 
1,689,184 dols. for rails. 

An improvement has been noticeable in the hardware trades of 
Birmingham and South Staffordshire since the opening of 1868. 
In the home trade little is doing, for as a rule factors’ travellers 
have not resumed their journeys. Prices seem to be falling in 
some manufactures, but the diminution is chiefly confined to door 
locks and latches and hollowware, which are quoted at 10 per cent. 
lower. The goods being exported are pect confined to hard- 
wares suited to Australia, Canada, and South America, those 
being the principal sources of demand at the present time. The 
United States demand is stagnant, and from the unfavourable re- 
ports received we should conclude that there is not much prospect 
of improvement. 

There is little to report of the state of the trade in Birming- 
ham. Business has been resumed in many cases during the last 
few days after the Christmas holidays, but there are so few orders 
in hand that manufacturers are in no hurry to begin. There are 
exceptional cases in which workmen have been employed during 
the whole week, but the majority of the works have only been in 
operation three days. A few foreign orders have been distributed, 
and trade in this department is looked upon as likely to get brisker 
as the year advances. The hardware orders received in Wolver- 
hampton during the week have been few, and they are principally 
for hollowware and shelf ironmongery for the colonial markets. 
Light hardware is in rather more frequent request for South 
America than at the date of our last notice. Steady employment 
is found for the artisans in the japanned and tinware trades, but 
in other staple productions “‘short time” is prevalent. The lock 
trade continues depressed, tin plates are generally slow of sale, 
and nails, washers, and horse-shoes do not command much inquiry. 
A patent has been obtained by a comparatively young firm in this 
district, Messrs. Brotherton and Waldron, for a new method of 
constructing iron lamp-posts, and Mr. J. C. Major has secured in 
alike manner improvements in the manufacture of furnaces used 
for burning liquid combustibles. 

At Bilston, in the tray, waiter, and coal vase trades, employment 
is rather more general than last reported; but other manufacturing 
trades of the town are in a very unsatisfactory state, and, unfor- 
tunately with but little prospect of improvement. 

At Willenhall the lock trade improves very slowly, and, except 
in the South American branch, there is nothing like activity. 
Bolts and currycombs continue only in moderate request. 

In the Dudley district land chains are rather more inquired for, 
and a few colonial orders for sheet anchors have been received; but 
the trade, as a rule, is quiet, and the large chain works in the 
neighbourhood have been in very irregular operation for some time 
past. Shovels and fire-irons are slow of sale, and the workpeople 
are stillat short time. In the wrought nail trade much depression 

revails, and prices show no improvement. : In the horse nail 
ser which requires a good quality of iron, Belgian iron is being 
used extensively. 

The Factories Act is in operation throughout this district, and a 
few children have had to be sent away from the workshops, but 
the medical officers have not been able to go far into their inspec- 
tion, and very many factories are without the documents with 
which it is the province of the inspector to apply them. The new 
legislation cannot, therefore, be said to have been otherwise than 
just started. At the hardware manufactories a difficulty is, how- 
ever, presenting itself, which threatens to be of a serious character. 
There are cases in which masters have had apprentices upon their 
works for perhaps two years, and the boys have done their work 
without complaint, but the medical officers do not regard them fit 
for the duties they perform, and therefore refuse to pass them. 
The master and apprentice are nevertheless both bound to each 
other by indenture. It is clear that in such cases as these the Act 
will have to be amended. 

The question of technical education was brought in a very 
prominent manner before the manufacturers on Monday last at a 
special meeting of the chamber of commerce, over which Mr. G. 
Dixon, M.P., presided, and at which Mr. Mundella, president of 
the Nottingham Chamber of Commerce, spoke at length, and 
expressed an opinion that from what he had seen on the Continent 
there would not bea great deal of difficulty in adapting an efficient 
system of science and art teaching to the necessities of British 
manufactures. After a large amount of information had heen 
elicited from different speakers the conference was adjourned until 
to-day (Friday) without any resolution being come to. 

This district has furnished an addition to the already long list 
of illustrations of the treacherous quality of cast iron when applied 
to structural purposes; and, singularly enough, the circumstance 
happened in the warehouse of an iron merchant. One of the 
largest places of business of this kind is owned by Messrs. Under- 
hill, of Wolverhampton. Rows of e:st-iron pillars, having flanges 
on the side nearest the wall in the building, formed a support at 
one end of beams of timber, which at the other end go into the 
wall. Against these beams on either side are piled up large 
quantities of finished iron chiefly in bars. Upon yesterday 
(Thursday) week, one of the flanges broke, and liberated the beam 
at that end, precipitating the iron against the next beam, which 
gave way with a shock, and theiron from both beams falling against 
an office wall, itself bearing iron, crushed in the wall, destroyed 
the office, killed one youth and injured another. No flaw could 
be discovered in the flange, and the accident is attributed to the 
effects of the frost upon the iron; but we are inclined to think 
that a minute examination of the fracture would have shown a 
defect which is not uncommon in castings, occasioned by the 
cooling of pieces of work, such as a heavy pillar with a light pro- 
jection. 





WALES AND THE ADJOINING COUNTIES, ~ 


(From our own Correspondent.) 

THE IRON TRADE: Quietude still Prevailing: Future wig cone 
Difficult to Indicate: Great Need for Railway Iron both at Home 
and Abroad: No Improvement in the Home Trade: Good Demand 
Anticipated from the East Indies: Continental Inquiries Limited : 
Large Russian Contract about to be yiven out: Slightly Increased 
Demand for Pig Iron: Extension of the Reduction of Wages: 

* Improbability of a Strike—Tue Tin PLate Trade: Probability 
of Increased Inquiries—THe Steam Coat TRADE: Proprietors 
well off for Orders: Increased Demand for House Qualities— 
THE [RON SHIPBUILDING TRADE—THE FERNDALE COLLIERY 
EXPLOSION AND THE GLAMORGANSHIRE MAGISTRATES. 

THE quietude which has characterised the Welsh iron trade for a 

considerable time past still prevails, and the men are only 

employed about two-thirds of their time. From the reports re- 
ceived it would be somewhat dangerous to attempt to indicate the 
future prospects of the trade. Suspicion seems to increase in 
railway finance, and the last disclosure in the case of the Midland 
Railway, although its prejudicial nature may be greatly exag- 


gerated, checks recovery. Fenianism is not only causing con- 
siderable alarm, but increasing the taxation of the vagy 2 and 
the Abyssinian war throws a Ie of uncertainty over the future. 
Looking on the bright side of affairs, it is well known that there is 
a very great need for railway iron. Not only the home but 
several of the foreign railways require relaying, and the time is 
not far distant when the work will have to be carried 
out. On home account there is not much improvement 
to note, but several of the railway companies are now 
in the market for rails and other material, although for 
no very large quantities, and, as stated in previous reports, 
until public contidence in railway securities is established upon 
a much firmer basis than it is at present the companies will 
be unable to purchase to that extent they have hitherto been in 
the habit of doing. A great deal has been written of late by 
parties evidently interested in the sale of Bessemer steel rails, but 
it is satisfactory to find, notwithstanding the onslaught they have 
made respecting the continued use of iron rails, that in the 
contracts now to be let only a small quantity of steel rails 
are required. Inquiries from the East Indies give rise to 
anticipations of a good demand springing up in the early 
part of the year just commenced for the completion of 
railways in that country. From the Continent the demand con- 
tinues limited, and it is considered by some that the threatening 
aspect of continental affairs will seriously interfere with require- 
ments. From Russia intelligence has been received that a large 
contract for rails will shortly be given out, and there is a fair pro- 
bability of a portion if not the whole of it falling into the hands of 
the makers in this district. The Muscovite empire has for some 
time past been one of their best customers, and there is no reason 
why this district should not continue to supply that country. 
There has been a slightly increased demand for pigs, and it is 
expected that inquiries will speedily be considerably augmented. 
The example set by some of the makers of reducing their 
workmen’s wages has been followed by other employers in 
the district, and there is no doubt the reduction will become 
general. The men at some three or four of the works showed a 
disposition not to accede to the notices, but as soon as they heard 
the other hands had gone in on the proposed reduction they 
resumed work after a short absence. At the present time it would 
be mere folly on the part of the workmen to attempt a strike, as 


requiring immediate execution, and in addition to this there are 
a large number of hands now out of employment. 

The tinplate trade continues dull, but it was resolved at the 
last quarterly meeting that the old prices should be maintained, 
and there were strong hopes of animprovement speedily setting in, 
as stocks both at home and abroad were exceedingly low. 

Steam coal proprietors are fairly off for orders, but prices are 
somewhat low. The demand for the East has slackened owing to 
the belief that the Abyssinian prisoners will be set at liberty. 
Should, however, such prove imaginary, there is every reason to 
believe the demand will be considerably increased, as it is well 
known the stocks at the mail packet stations are exceedingly 
low. France continues to purchase largely, the mm ship- 
ments being made to Nantes. The demand from the other 
foreign markets is about the average. For house qualities 
inquiries have increased, and should cold weather prevail for a 
short time this branch of industry will considerably improve. 

In last week’s ENGINEER reference was made to the depression 
existing in the iron shipbuilding trade of South Wales, but it is 
satisfactory to find from the reports received that the shipbuilding 
trade in the north is likely to be very brisk during the present 
year, and should the expectations be realised there is a probability 
that the shipbuilding trade at the various ports in South Wales 
will assume a more favourable position than at present. Iron 
shipbuilding has been carriedon at Cardiff, Newport, and Swansea, 
but for some time past the trade has been in a very depressed 
state, and any improvement will be gladly welcomed. 

Mr. R. D. Jones, the chairman of the Glamorganshire Quarter 
Sessions, drew the attention of the court to the recommendations 
of the jury at the Ferndale inquest, namely, that there should be 
more frequent inspection of collieries, the present system, in the 
opinion of the jury. having entirely failed to prevent accidents, 
that scientific instruments for measuring the quantity and quality 
of the air be provided, and that a daily record of the firemen’s 
reports should be kept, and also the names of every person that 
descended the pit. He (Mr. Jones) would not offer any opinion 
as to the management at Ferndale, but it appeared that the jury 
imputed carelessness to the manager. The number of pits in the 
South Wales district was so great that the Government inspector 
could not visit them all once in every year, and he brought the 
matter before the court in order to elicit an expression of opinion 
from those who were competent to offer one. The learned chair- 
man concluded his observations by moving a resolution to the 
effect that the court having had the verdict of the coroner's | 
jury on the late Ferndale inquest brought under their 
notice, begged to transmit the evidence to the Secretary of | 
State in the hope that a more efficient inspection might 
be the result and the number of inspectors increased. Mr. 
G. T. Clarke seconded the motion, and in so doing hoped Mr. 
Bruce, M.P., who was present at the inquiry, would take the 
matter up. He supported the double-shift system, as advocated 
by Mr. Nixon, combined with life assurance for the workmen em- 
sawed. Mr. H. A. Bruce, M.P., was present at the sessions, and 
said he thought it necessary to increase the number of inspectors, 
but it was dangerous to take the responsibility off the proprietors 
and throw it on the Government. The Committee on Mines had 
made some important recommendations. One was that in future 
all colliery works should be divided into air-tight compartments, 
so that the effect of explosions should be limited; another that in 
all colliery districts stipendiary magistrates should be appointed, 
who, from their legal training, would be able to administer the law 
properly. By adopting such recommendations he believed the 
number of accidents would be materially lessened. The resolution 
of the chairman was unanimously adop 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 


LiverPoo.: Mersey Docks and Harbour Board: NortH-EASTERN 
District: The . Anchor and Chain Trade; The Hartlepools : 
Police Teleyraphy at Newcastle: The Wear: Cleveland Iron 
Trade—THE Coan TRADE AT HuLti—Leeps: State of Trade 
—THE IRWELL—OTHER LEEDS MATTERS—TRADE DISPUTES AT 
SHEFFIELD AND IN SourH YORKSHIRE—AUSTRIAN STEEL— 
MUNIFICENCE AT BOLTON—STATE OF TRADE AT SHEFFIELD. 


As regards the north-eastern district we may note that at North 
Shields a proposition has been made to the anchor and chain 
makers, in view of the present stagnant state of that trade, to 
reduce their wages 10 percent. It is found, on making up the 
year's statistics, that the quantity of coal shipped from the Hartle- 

ls during 1867 was slightly in excess of the corresponding total 
‘or 1866. Nearly 800 cargoes of timber entered the two harbours 
last year. It is understood that it is proposed to establish telegraphic 
communication between the various police stations in Newcastle, 
and that Mr. N. T. Holmes, telegraphic engineer, has offered to 
contract for carrying out the entire scheme, including wires, 
instruments, &c., for £175. The Sunderland Town Council has 
sent a memorial to the Home Office asking that the Royal Com- 
mission on the Pollution of Rivers may visit the river Wear. e 
shipbuilders of the north-eastern district report somewhat improved 
prospects for the new year, and some orders for plates have 
recently been given out. In the railway trade there is not much 
improvement, but several of the home companies are advertising 
now for tenders for rails and other materials, The proportion of 





stocks are exceedingly large and there are no orders on the books | 





builders, brokers, iron merchants, founders, engineers, &c., of the 
Cleveland district was held at Newcastle on Tuesday. The Cleve- 
land pig iron trade appears to have slightly improved, and it is 
said that consumers’ stocks are low; prices remain, however, 
stationary at present. The continental demand for Cleveland pig 
presents no improvement. The stock in the railway warrant 
stores is slowly decreasing. The local foundries are not busy; 
still a tolerable amount of work appears to be on hand. 

The exports of coal from Hull last year only amounted to 
156,924 tons, as compared with 168,764 tons in 1866, and 190,734 
tons in 1865, There has not been such a sluggish demand for 
South Yorkshire steam coal for export from Hull for many years 
as in 1867. 

The Leeds Chamber of Commerce, in reporting upon‘ the iron, 
machine, and engineer tool trades of that town and district, 
observes :—‘* There is no improvement to report in the iron trade; 
many of the furnaces are out of work, and the masters are obliged 
to share out the work to the hands as equally as circumstances 
will permit. Some of the machine makers have rather more 
orders on hand, but the trade continues exceedingly bad. The 
engineer tool makers are generally very quict, and very few orders 
are being received. There is no new feature in the railway plant 
and locomotive departments, and the trade is duller than for a 
long time past. The cut nail trade is better on the whole than 
other branches of the iron trade.” 

The people of Manchester and Salford are naturally anxious to 
adopt some means of preventing the disastrous flooding of the 
Irwell to which they are exposed. Mr. Hawksley, C.E., has 
recommended the construction, at a cost of £120,000, of a tunnel 
two miles long and ten yards in diameter to carry off the super- 
fluous water. Mr. Cooley, C.E., considers that no expenditure 
would be necessary if people would cease to throw rubbish into 
the river. 

The Leeds Town Council has authorised its parliamentary 
committee to arrange with the Leeds New Gas Company for the 
purchase of its works. The Leeds council has also resolved to 
oppose the abandonment of the Leeds and Wetherby section of 
the North-Eastern Railway; at the same time the council does 
not object to a postponement of the works for a short time. 

A dispute in the iron trade at Sheffield has—so far at least as 
the puddlers at the Atlas Works are concerned—been settled by 
the men agreeing to go in at a proposed reduction in wages. The 
puddlers at the Cyclops works had not on Saturday assented 


to the reduction, but it was thought that they would doso. An 
ironworkers’ strike in South Yorkshire has not yet been 
adjusted. 


The Austrian Government has consigned to the Sheffield 
Chamber of Commerce a quantity of samples, about a ton weight, 
made at the Imperial manufactories in Styria in the hope that 
they may be tested and experimented upon by Sheftield manu- 
facturers. We believe the steel has been shown in the Paris 
Exhibition. The Council of the Chamber of Commerce has 
appointed a committee to examine the samples. 

Dr. Chadwick, who formerly resided and practised at Bolton, 
has intimated his intention to make a munificent present to the 
town. He intends to offer £10,000 to be applied to the erection 
of working :nen’s model cottages, the rentals from which are to be 
devoted to the maintenance of an orphanage which he proposes 
to erect. 

Several serious boiler explosions have been reported during the 
last week or two in Lancashire and Yorkshire. In the case of an 
explosion at a steam corn mill belonging to the executors of the 
late Mr. G. Jackson, and situate near the centre of Barnsley, Mr. 
W. Arnold, boiler-maker, of Barnsley, gave it as his opinion that 
the explosion was either caused by shortness of water or the 
safety-valve being fast. Most likely the explosion arose from want 
of water, and it might be that the gauge might have shown that 
there was a certain quantity of water in the boiler when such was 
not the case, as often happened. Upon this evidence the jury 
attributed the death of one Abraham Laycock to “ Accidental cir- 
cumstances.” 

The prospects of an active spring trade at Sheffield are not con- 
sidered so hopeful as they were a short time since. 
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PRICES CURRENT OF 
1868. yy 
CoprpeR—British—cake andtile,| £ s. d. £84. dj 2 8d. £ 5, d. 
Per tON secewescsccccece| 74 0 0.. 76 0 0/ 82 0 0.. 86 0 0 
Best selected..cc.cccsesesees | 76 0 0... 78 O 0] 83 0 O.. 89 0 0 
Sheet .cccccccccccscccccsess | 73 0 0.. 80 O 0] 86 0 0.91 0 0 
DelhRcccocccocccccccecose | 83 8 Ge 0 OO] SM 8 O..8 8 8 
Australian, per ton........5.| 79 0 0., 82 0 0) 42 0 0.. 86 0 0 
Spanish Cake ccccccccsecces | 10 9 0. 0 0 0] 78 00... 00 0 
GE, cococccesonscess | @ 16 OT CU OLHW 86 6. 6 8 
Do. refined ingot ..sesesees | 72 9 0., 0 00) 000.000 
YELLOW METAL, perlb. ......| 9 0 6 © 0 7); 0 O 7 O60 8 
1RON, Pig in Scotiand,ton......| 2 12 6 cash. 349 
Bar, Welsh, in London ......| 610 0.. 615 0} 610 0... 7 5 0 
Wales........; 510 0.. 0 0 9) 510 0.. 515 0 
Staffordshire..| 7 7 6.. 710 0| 717 6. 8 5 0 
Rall, in Wales ...cccscoseees| 515 0.. 0 0 0] 5 5 0.2. 519 0 
Sheets, singlein London ....| 9 5 0.. 910 0| 10 0 0,,19 5 © 
Hoops, first quality..........| 8 5 0.. 310 9) 900.9 5 0 
N tohpe A I Ea Or a ee ote ee 
Swedish cccccccccccccevece| 10 5 0.. 1010 0} 10 & O.. 1010 0 
LEAD, Pig, Foreign, per ton,...| 18 10 0.. 18 15 0| 1910 0.. @ 0 0 
Basti, W. Bicccocccccccece | 28 8 0.081 5 0] BD FT 6... 9910 8 
Other brands ccccccccccccee | 19 0 0., 19 5 0] 1917 6.90 5 0 
Sheet, milled ..ccccccsecees | 20 5 C.. 0 0 0} 21 0 0..21 5 0 
Shot, patent ....ccccccseceee | 2210 0.. 23 0 0] 24 0 0... 0 0 0 
Red or minium.....ssseeseee | 2015 0.. 0 O Of 2110 0, 2115 0 
White, Gry.cecscccccccsccccee | 27 10 0.. 28 0 0 31 0 0.. 31:10 0 
ground in Oil....cccees.+.. | 2% 0 0., 29 0 0 30 0 0.. 32 0 @ 
Litharge, W.B....cccccccsees | 2410 0.. 0 0 0] 2415 0.. 25 0 0 
QUICKSILVER, per bot. ...0.0..| 617 0.. 0 0 0} 617 6. 70 0 
SPELTER, Silesian, per ton......| 20 7 6.. 2010 0| 22 0 0. 0 0 0 
English sheet ..cccccesssees | 26 5 O.. 0 0 0} 28 0 0.. 00 0 
White zinc, powder........5.| 9 0 0... 00 0) 000. 00 0 
STEEL, Swedish faggot ....+2.5| 9 0 0.. 0 0 6] 15 0 0.. 0 0 0 
Mincoescsosesesccoeseccoes | US 8 Oe 1698 6] 6 8 O. 6 9 @ 
TIN, Banca, per ton..ccsscooee| 412 0. 000) 4720. 000 
Straits, fine—cash .eccseeeee| 4 7 2% 0 0 Vi 45 0. 460 
For arrival wecccesccscese| 4 719.. 4 71} 4610. 0 0 0 
414 0. 416 0} 470. 000 
Bare soccsccccccesssecess 415 0.. 417 0} 48 0. 000 
, im DlocKS...eseeeee| 417 O16 419 0] 410 0.. 0 0 0 
TINPLATES, per bx of 225 
IC COBC ce cccccccccccesccees Bt @e 2 8 Of 8 6 Ge 1 6 O 
17 0. 1 8 O} 110 0. 112 0 
47 @e 2 60] THM Ge. 8 8 
113 0.. 114 O| 1147 6. 118 0 
PRICES CURRENT OF TIMBER. 
1863. ‘7. || 1868. 1867. 
Per load— £024 6/2 & £ & || Perload— £4240 £46 £5. 
Teak ...+++e+e+ee10 10 11 10 | 9 0 1010 || Yel. pine, per reduced ©. 
Quebec, red pine .. 3 0 410] 3 5 415 | Canada, Ist quaiity 17 01810 17 019 10 
yellow pine 215 4 0; 215 310 2nd do... 11101210 12 014 0 
000 0] © 0 O O || Archangel, yellow. 111013 0 12 13 0 
5 510| 510 6 0 || St. Petersburg yel.. 10 10 11 10, 10 10 11 10 
10 410| 310 410 || Finland ... -.710 81)} 8 © 910 
0 0 0] 0 O O O|| Memel .......... 0000 0000 
10 5 0| 310 5 © || Gothenburg, yel... 8101010) 9 01010 
10 6 0} 310 6 0 white 8 0 9 0| 8 0 810 
5 3 0| 2 0 310||Gefe, yellow...... 9 O11 0| 9 OL O 
© 310] 3 0 310||\Soderhamn ...... 9 01010) 9 01010 
18 3 5| 8 0 3 5 || Christianis,perO, 
927111293 by 3 by 9516 092 0) 18 082 0 
0 6 0] 5 0 6 O|| Deckplank, Dut 
Lig med 9001000 Ol] sertn bin f 925 2 6 0162 4 
Lathwood,Dantafm. 410 5 0| 410 5 10 || Staves, per stan: M. 
St. Peter's 710 810] 610 7 10 || Quebec pips...... 70 075 0| 89 O85 0 
Deals, gee S.2en hy OE xes0 as 2 || ets puncheon 19 020 0 20 O21 ¥ 
uebec, wht.spruce | crown 
M7 The eerace 13.2016 10118 0 18 0 || pip: ccscee } 2270249 01180 09000 














Ex1as Howe, jun., the inventor of the sewing machine, has left 





steel rails for which tenders are invited is still comparatively small. 
' A quarterly meeting of ironmasters, iron manufacturers, ship- 


an estate of 618,000 dols., according to an inventory filed in the 
Probate Court of Fairfield county, Connecticut. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 

No. VII.—Torrepoes. 

The third of these methods, which we are about to 
describe, was that employed at first by the Austrians before 
Venice; it possesses great exactness, and great beauty in 
its conception and details. For this arrangement, it is 


g lly arranged and probably always would prove 
+ encar. that the line of torpedoes shall be a straight 


one; but this condition is not absolutely necessary if modi- 
fications are made to suit its absence. Two stations are 
chosen on shore —the one, A, in directum with the line of 
torpedoes produced to land. The other, B, at a point in a 
line orthogonal to the line of torpedoes, and somewhere | 
about the middle of its length. At both these stations | 
there are optical and electric instruments and observers, | 
and the two stations are in constant electro telegraphic | 
communication. At the first named station A, a fixed | 
telescope is placed, which commands the entire line of 
torpedoes in its visual axis, without any instrumental 
motion unless one (like a transit) in the vertical plane. | 
The optical function of this station is to determine the | 
exact moment at which a ship passes across the line of | 
torpedoes at any part of its length, and its electric function | 
is at that moment to fire any torpedo in the line over which | 
the ship may be passing, which is effected by the observer | 
there simply making contact as soon as he sees the ship 
and his cross wires intersect each other. At the other station, 
B, an electric and telescopic instrument is placed, whose 
optical function is to determine over which torpedo in 
the whole line the ship is about to pass, and whose 
electric function is to keep the operator at the other (first- 
named) station always in electric communication with that 
particular torpedo just in advance of the ship's motion, so 
that the operator at station A shall, whenever he may 
make contact, fire the effective torpedo (ae. that at or 
under the ship) and no others. This instrument, which 
the Austrians have named the Toposcope, is said to 
be the invention of the Archduke Leopold of Austria, 
who is the Inspectcr-General of Engineers, in his 
own service. It is shown in plan and in lateral eleva- 
tion in Figs. 9 and 10, omitting some minute details 
which would require full-sized engravings to render 
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intelligible. The instrument consists of a sector-shaped | 
plate of brass, provided with crossed spirit levels and | 
levelling screws. At the centre of the sectorial are is 

fixed between stout cheeks a good telescope of moderate | 
power with free motion in altitude by hand, and which is 

carried round in azimuth by means of a toothed sector and , 
endless screw worked by the right hand of the observer. | 
The base of the telescope moving in azimuth carries with 

it through the entire are of motion, a large index hand or 

alidade, which, as it passes beneath the flat bar of brass 

upon which the numbers are seen engraved, and between 

that and the sector plate, points out in succession what 

numbers ou the flat bar are intersected by its advancing 

edge, and at the same time automatically changes the 

electric firing circuit from one torpedo to another, always | 
completing it for the next number the moment the hand 
has one, over a previous one. The instrument being | 
placedand levelled, and the numbers and their positionsupon | 
the flat bar having been previously adapted to the length, | 
number, and positions of the entire line of torpedoes so 
that the visual ray of the telescope shall be in the right 
line joining each torpedo with the eye successively, when 
the hand or alidade points to each successive number on 
the bar, we have the means of determining over what 
torpedo or between any two of which the ship may pass; 
the rest is obvious. All the torpedoes are in constant 
electric circuit with the shore and with the battery, which 
may be at either station, but is usually and best placed at 
B—but the torpedoes are only placed successively in firing 
communication with the battery and Rhumkorff, at the 
will of the observer in station B. This is effected either 
by an assistant, who changes contact by a numbered com- 
mutator under his hand, in instant accordance with each 





| number called out by the observer, and whose movements | means the Spithead forts—whatever may be their effi- 


are electrically repeated for the information of the station | ciency, or the contrary—could not fail to be powerfully 


A; or it may be effected, as we have said, automatically 

by the toposcope. The former method is, we think, to be | 
preferred, because as there is sufficient electric power to fire 
simultaneously any number of torpedoes, or even the whole 
line of them, and as several ships abreast might at the same 
time seek to the line, it is best that any combination 
of numbers should be capable of being brought at once 
into the firing circuit. The duty of the observer at the 
station A then, is simply to make contact for firing, the 
moment he sees any a the visual axis of his 
telescope, unless he has been spoken to telegraphically to 
the contrary beforehand. But all control over exploding 
or not exploding, and all determination of which one or 
more torpedoes shall be exploded, rests with the observer | 
at station B, and he need not negatively speak to the 

officer at A at all, for if his assistant at B is directed to 

break contact for any one or for all the numbers, A, though 

he may make contact, cannot fire any torpedo, or only 

those permitted by B. 

It may happen that the entire line of torpedoes cannot 
be arranged to be a straight one. This same system, 
by a few modifications, can be adapted to a curved 
line and in various ways sufficiently apparent upon a 
little consideration. If the curved line be one not of 
great excentricity, it may be broken into groups of 
three or four, each of which may be distinguished as 
A, B, C, &. The telescope at station A must then 
have a motion in azimuth, and a toposcopic plate show- 
ing the azimuth of each number in on group. The 
order to fire from B must in that case be m swe 2 tele- 
graphically by information as to the group, and at the 
latest moment the number given, when A, who has preceded 
the ship with his telescope, fires as she comes into his field, 
the instrument being directed in advance on the number 
given. This system is complex, however, and not to be 
recommended if avoidable. 

Such are the arrangements for firing, on observation from 
the shore; elegant as they are they have some serious dis- 
advantages. Upon a fine bright still day, nothing can pro- 
bably be better, but while it is obvious that at night the 
whole combination is powerless always, it is equally so 
during thick fog, snow, or very heavy rain storms; and 
even during a very heavy sea, with dicsinn rolling and 
pitching heavily, and present- 
ing momentarily very diffe- 
rent aspects of their hull to 
the observer, his determina- 
tions of position must become 
lessexact. Under the best of 
circumstances it is a “ touch 
and go” business; a ship 
steaming at twelve miles per 
hour, and of, say 200ft. 
damageable length, and with 
torpedoes having an effective 
range of stroke of even ten 
yards, presents only about 
three seconds and a-half in 
time during which she can 
be struck in any part of her 
entire length, and under cir- 
cumstances the most favour- 
able for her being destroyed. 
Besides the difficulties due to 





this system necessitates two 
sets of highly-skilled ob- 
servers whose watchfulness 
must be unceasing and their 
concordant action perfect. 
With wisdom, therefore, the 
Austrians have adopted the 
other system, in which the 
ship, so to say, commits 
suicide. 

With theland-firingsystem 
last described, both gun- 
powder and gun-cotton were 
employed as explosive agents. 
In the case of the former 
the priming or electric fuse 
was placed in a_ small 
canister secured to a disc of hard wood, and placed 
at the centre and lower end of the boiler-plate envelope, 
as already shown in Fig. 8, where the two conducting 
wires are seen passing through the caoutchouc stocking 
joint and up into the = canister, over which was 
simply inverted a sort of small and light beehive-shaped 
cap of cast iron, which, lifting with the flash of the 
priming, exploded all the rest. 
objectionable on several grounds, some of which have been 
already stated, though less so if staunchness be absolutely 
secured. Gun-cotton, however, was the material latterly 
employed, and it was stowed into the boiler-plate cylinders, 
in the way shown in Figs. 5 and 6. The six rectangular 
bales of gun-cotton, canvas, or coarse cloth, were piled up 
with circular coils of gun-cotton rope within them, and 
between their sectorial spaces, and at the centre of all at 
two levels, were the electric primings. The relation be- 


supported. Isolated places like Gibraltar, Malta, or Perim, 
may thus be made almost unapproachable, while our great 


| commercial ports, such as the mouth of the Thames, 


Liverpool, Bristol, Hull, &c., may be rendered impervious 
everywhere but through some gate just wide enough for 
commercial ingress and egress, and placed so close under 
the range of guns both ashore and afloat that hostile 
sage would be, if not impracticable, very unfeasable, even 
to the boldest commander. Where not alone one, but 
two, three, or x lines of torpedoes can be placed within 
each other, the chance of escape of any ship running the 
gauntlet diminishes in a rapid ratio. Thus the James 
River was practically sealed up by the Confederates by 
nine distinct ranges of torpedoes below Richmond, and it 
was the impossibility of passing the whole or a large pro- 
portion of these, that led tothatenormous project, the cutting 
of the Dutch Gap Canal, on the part of the Northerners. 
Small buoys to mark the position of torpedoes are, 
so far, almost indispensable, but they are a warnin 
to an enemy as well as an instrument to a frien 
As in all other operations of warfare innumerable feints 
and deceptions may be practised, and many were practised 


| by the Confederates for drawing an enemy upon torpedoes. 


The buoying may be rendered deceptive; for example, a 
line of exterior buoys, apparently over torpedoes, may be 


| mere dummies, and yet may serve at once to indicate for 


the defenders the intermediate position, within them of 
torpedoes not shown by buoys at all. With self-firin, 

torpedves no buoys of any sort would be best of all, an 

probably means might, without much difficulty, be devised 
that these should explode when a ship even approached 
them within a given distance, though without actually 
touching any ove of them. 

In the absence of any buoys at all, the dredging or 
dragging the bottom for conducting wires, becomes 
morally and physically, almost a “forlorn hope.” In all 
cases the conducting wires should be laid upon the bottom 
from the torpedoes in a direction transverse to the general 
line of buoys, and to the inside of that line, or towards the 
defended place, for a certain distance at least, so as to 
oblige the dredging parties to pass over the explosive line 
before reaching them and lens them to dredge thus 
along in place of across the wires. False lines of wires may 
be laid without the line of torpedoes, and so that the 
enemy may be induced to suspect where these are, and, 
having got them up, then to suppose all safe within. 

On the defensive side it is not easy to see much that 


' can be done aga‘nst torpedo warfare in the way of protecting 


want of light or to weather, | 


This arrangement seems | 


shipping constructively, especially ships of war. Doubleskins 
below the water line—such as those of the Great Eastern, 
if the space between, be large and wide enough—would no 
doubt reduce the destructive effect of all but very large 
torpedoes to that of rupturing the outer skin; and if the 
space between the skins were divided by transverse septa 
into water-tight compartments, as well as the hull itself, 
the ship might be safe, even though both skins were 
broken through, and serviceable after the outer one had 
been largely breached. But these methods involve serious 
additions to size, tonnage, and expense, and many other 
grave considerations; and after all it is but like the exist- 
ing contest of ships versus guns—it is only to enlarge 
sufficiently the explosive agent and the ship must yield 
after all precautions of a constructive character in her hull 
shall have reached their limit. 

Fiat experimentum in corpore vili will probably prove in 
future warfare the text upon which most attempts to pass 
torpedo defences will be based. Send across them in the 
first instance at some advisable point in the line, a shoal 
of dummy ships, either to explode what they touch or to 
induce the enemy to explode his torpedoes there, under the 
supposition that they are actually attacking ships, and then 
follow up at once with the really offensive squadron. In all 
these things, after mechanism and brain, have done their 
best, there is no setting any limits to what brain and pluck 
together can do, or what may be effected in the teeth of 
every odds by that sort of daring soul with which Nelson 
boarded and carried his four Spanish three-deckers one 
after the other. It is to be hoped and believed that that 
same spirit is not yet dead amongst us. 








SPECTROSCOPIC PHOTOGRAPHY. 

A Few weeks ago a full description of the spectroscope and 
its principles of construction was published in these columns. 
When this instrument is used, the screen receiving the image 
of the spectrum is the retina of the human eye, which is more 
sensitive to the visible rays than any apparatus which can be 
made by man. But, as already explained, there are invisible 
rays falling beyond the violet end of the spectrum, presenting 
phenomena which would be quite inaccessible to scientific men 
if the eye were the only instrument at their command. Photo- 


' graphic films and fluorescent substances are sensitive to these 


tween the density of packing of the mass of gun-cotton | 
and the spaces left for the expansion of the first flash, were | 


fixed by experiment so as to give the most rapid blow, 
along with a sufficient range of activity on explosion. 
Perhaps future examination might prove that the greatest 


destructive power against iron shipping would be secured | 


by a combined charge in defined proportions, of nitro- 
venus and of dense gun-cotton—kept separate from | 
each other, of course—the latter exploding directly after 
the former, the first giving a prodigious velocity of stroke, 
the latter following it up with enlarged range of blow. | 
We believe the suggestion has not before been made, 
That torpedoes are destined to play a highly important 
part hereafter in the sea or river defences of fortified or 
open places admits of no doubt. To no people in Europe 
are they of more importance than to ourselves. By their 





invisible extra-violet rays, as well as to many of those which are 
visible. Hence, by intensely igniting chemical subst and 
throwing the spectra they produce upon a photographic film, 
not only are many of the visible lines photographed, but others 
in the extra-violet portion also make their presence known. 
Here it may be incidentally mentioned, that although invisible 
rays of long wave-length fall beyond the red end of the spectrum, 
no satisfactory method of rendering the extra-red rays available 
in spectroscopic research has yet been discovered, so to the 
extra-violet end of the spectrum must this article be confined. 
The researches which have as yet been made on the photo- 
graphic effects of metallic and other spectra have been *per- 





| formed almost exclusively by Professor W. Allen Miller, F.R.S., 


and Vice-President of the Royal Society. The apparatus he 
used is shown in the accompanying cuts, wherein the observer is 
supposed to be looking down 
upon the whole arrangement. 
It consists essentially of a slit 
A, Fig. 1, where a ray of light 
A, B, passes through a darkened 
chamber or tube to the prism 
g B,C,D. At the surface B the 
constituents of the white ray 
are separated, at a second sur- 
face of the prism C they are 
pulled still further apart and thrown upon the photographic 
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plate E, F, where they make an impression which is afterwards 
developed and rendered visible in the usual way. This shows 
the principle of the apparatus, but to get a better spectrum in 
the arrangement actually used a lens was interposed between 
the prism and the photographic plate, as shown in Fig. 4. In 
this cut c, c, is a long mahogany camera with sliding body, 


attached to a box containing a prism 6 of rock-crystal. At / is 
a quartz lens 1}in. aperture and 174in. focal length. The tube 


t has sliding joints and a slit at s provided with a screw for 
regulating the width of the opening. This slit is parallel to the 
axis of the prism and fixed at the distance of 37in. from the 


lens 7. The prism was placed at its angle of “minimum devia- 
tion” and had a lever a to turn it round if necessary. The 


long camera ¢ also had a motion round the prism, and need not | 


always be kept at the angle with the tube ¢, in which it is placed 
in the diagram. At d is placed the substance the transparency 
of which to chemical rays requires testing, and e is the electric 
spark giving the required illumination. The metallic electrodes 
are, by means of the wires f, 7, connected with the terminals of 
a 10-inch induction coil, excited by five cells of a Grove’s 
battery. With the light thus obtained five minutes’ exposure 
of the plate in the camera was necessary to record the spectrum 
image. 

The words “angle of minimum deviation” being constantly 
used in spectroscopic research, it may be explained that the ray 
of light after passing in a straight line along the tube ¢ is made 
to deviate from its course by the prism. When the prism is so 
placed that it turns the ray as little out of its original direction 


| comparable with those of the solar spectrum a solar spectrum 


as possible then it is in “the angle of minimum deviation.” 
The lens and prism are made of quartz instead of glass, because 
glass, though it looks so transparent, is opaque to many of the 
extra-violet rays. Lenses and prisms of quartz require to be 
cut in a particular direction to get rid of the disturbing effects 
of the double refraction of the crystal. | 
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In order to make the lines obtained from the electric light 


was projected upon the collodion plate by means of a small 
mirror of polished steel (G, Fig. 3), placed at an angle of 45 deg. 
opposite the plate at the end of the tube. This steel plate also 
covered a portion of the slit, as shown by the end view of the 
tube at G, Fig. 2. So the direct image from the silver points 


Transparency of Solids to the Chemical Rays. 























fell simultaneously parallel to that of the solar spectrum upon the 
collodion plate. Having made thesearrangements Professor Miller 
adopted the arbitrary fixed scale (shown in Fig. 5) for the con- 
venience of comparing the results of thedifferent experiments. The 
letters in Fig. 5 denote the fixed lines of the visible solarspectrum 
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and the figures show the arbitrary spaces measured off in the in- 
visible and part of the visible spectrum, by Professor Miller. 


Therefore whenever lines were obtained upon the collodion plate, 


in the space between 110 and 190, facts were gathered which 
never could have been learnt with the unaided eye and the 
spectroscope proper. 

Water, fortunately, is transparent to all these invisible rays, 
so whenever Professor Miller could not get a erystal large or 
pellucid enough for examination he dissolved the substance in 
water, for this liquid did not interfere with the results. In this 
way he examined a great many chemical substances, by placing 
them at d, Fig. 4, and then seeing to what rays they were trans- 
parent. None of them cut off the chemical rays at the visible 
end of the spectrum, but the absorption took place more or less 
at the invisible end. The following are the tabulated results of 
his experiments:— 











Relative . Relative | 
Name of subs‘ance, Thickness in inches. Pye me lengths of | Remarks. Name of substance, Thickness, in inches. Termination lengths of | Remarks. 
pec - spectra. of spectrum. | spectra. 
Ose ek a eh ae owe about 0°5 74°0 \\fceland spar... ww oe oe 0°35 160°0 635 
Oe a 0-032 | 590 |Biearbonate of soda., .. .. Sat. soln. 0°75in. 145°0 5 
Diamond (m) .. .. se oe 0-017 62°0 ' Bicarbonate of potash .. .. = 142°0 54 
Digmond (A) 2.2 cc co oc 0182 190 | | Sesquicarbonate of ammonia ” 152°0 5S 
ENED. ey. ow oe 26 013 195 | 
Meee (G) oc <o oo se 0093 155 | Faint bluish tinge. Boracic acid .. se co « - 1430 As Faint beyond 109. 
Sapphire (nm) .. «2 «+ oe O12 14°5 | Borax .. “ - « ” 158° 62-0 
Quartz 42 oe oe oe oe O16 740 With quartz-train. 
Wesee GOpOS co co se ce og 65°5 Faint image of spectrum. Phosphoric acid sie aa” nS | 117°5? 210 ' 
M - oo e+ eo ae oe 0007 18-9 } Phosphate of soda (Hy, } orang of sixty com ) Equal weights of same salt— 
_ ? | *NaO,POx) «2 oe oe «-)/ Jgrains of dried [ 156°5 £0°0 » dried at 300d Fah 
Oil of vitriol .. ~- se os 075 640 ?yrophosphate of soda 2NaQ,/_ ) salt in one ounce pocsetierivngher et - *» 
Sulphate of lime (solid) .. .. about 0°3 59°0 FOpes co os oe ce oo §) ROP mater. j 136°5 60°0 ) the other ignited. 
Sulphate of baryta (solid) .. about 0-4 580 
Sulphate of magnesi (solid) .. 034 61-5 Triarseniate of soda (3Na0,) |... ons ets 31-0 
Sulphate of potash .. .. .. Sat. soln. 0°75in. 63:0 MD xs cc. oo co cof soln, 0°75in. saa 
Sulphate ofsoda.. oe we | ” 63°0 Arsenic acid 6. we ne oe * 19S 23°0 
Sulphate of ammonia .. .. - 49°0 ? 
Sulphate of zinc .. .. oe * 560 Chlorate of potash .. .. o. 4 145°5 49°0 
Me te 06 <e ce «6 os ° 63°0 
Sulphate ofiron .. 3 . | ’ 85 Pale green. Nitric acid... 2 22 of of Sp. gr. 13 106°5 10°0 Colourless, 
Sulphate of manganese .. .. e 480 Faint pink. |Nitrate of soda.. .. .. «+ Sat. soln. 0°75in, | 1125 16°0 All the spectra of the nitrates 
Sulphate of copper .. .. .. pa 16°0 Full blue. Nitrate of potash .. ss os ~ 1125 160 are cut off sharply 
} Nitrate of ammonia... .. .. ” 125 16°0 
Sulphite ofsoda .. .. .- ~ 127°5 310 Nitrate of lime... .. «2 «« ” M25 16°0 
Nitrate of magnesia on oe oe 1125 160 
Hyposulphite of soda ws we » 108°5 12°0 Nitrate of baryta .. .. os i lies 150 
Nitrate of strontia .. .. es o 1115 150 
Fluor-spar.. .. «2 «2 + O17 740 Nitrate of nickel .. 2. os os absorbed 00 Intense green solution. 
Fluoride ofsodicm .. .. .«. t. Soln. 0°75'n. 63°0 Nitrate of lead... 2. oo oe — * 1S 159 
Fiuoride of ammonium .. .. ”» 10°0 Subnitrate of mercury ..  « oe 11's 150 
Nitrate of silver ne. 46 ae ae 1060 95 
Hydrochloric acid, sp. gr. Vl | O75in, 152°5 540 
Rock salt (solid) .. «os oe 0°75 159°5 63°0 Acetic acid oo 06 6 eo Glacial, liquetied. | 112°5 16°0 Spectrum ends abruptly. 
Chloride of potassium .. .. Sat. soln. 0°75in, 159°5 63°0 Acetate of soda.. .. «. ++ | Sat. soln. 0°75in. 144°5 480 
Chloride of ammonium.. .. ” 1550 53°5 Acetate ofpotash .. «. «- os 113°5? 170? 
Chloride of barium .. .. «. ” 153°0 56°5 Acetate of ammonia “— « Pa | 144°2 438°0 | 
Chloride of strontium .. .. | a 152°0 55°5 ||Acetate of baryta .. .. ‘i 115°5? 190? 2 Very faint brownish tinge im 
Chloride of caleium.. .. «+ 1470 50°5 l|Acetate of lume... .. oe oe is 115°5 ? 190? J) Maquid. 
Chieride of zinc.. .. «2 «. es 145°5 y 49°0 JAcetate oflead .. 1. wo ee | ” 130°5 340 
Chloride of manganese .. .. | #9 j 104°5 80 Faint rose colour, ! 
Chloride of tin(3aCl) .. .. | | 108°5 12°0 | Spectrum cut off abruptly. ||Tartaricacid .. .. .. «. | Sat. soln. O°75in. 127°5 310 
Chloride of tin (snCl,) .. .. | Strong solution. 1155 13°0 | Spectrum cut off abruptly. | Tartrate of soda oe ee 06 *9 144°5 450 
Chloride of arsenic (AsCl,) .. | Liquid. | 101°5 50 Spectrum cut off abruptly. || Tartrate of potash .. .. os 144°5 480 
Corrosive sublimate ee «ee | Sat. soln, 0°75in. | 128°5 32°0 | Spectrum cut off abruptly. Rochelle salt (Na0O,KO,) 1445 48°0 
| ff CoO?) co oe s » 
Bromide of sodium .. .. o« em 144°5 480 Tartar’ wemetic *K0,Sb0, 1313 35 0 
Bromide of potassium .. » ; es 48°0 O° FT ce | ” ; 
Todige ofsodiam =... ce ee ‘i | 114°5 180 te men WOUMMC GME... <o cc 00 oo ‘ 133°5 37°0 
Iodide of potassium.. .. os ~ | 1153 18-0 } | Spectra terminate abruptly. | ’ 
| |\Oxalic acid os 00 se co a 114°5 18°0 
Cyanide of potassium .. .. ~~ | 1055? 90? Prepared by Liebig’s process.|| Oxalat= of potash .. .. .. ” 175 210 
| | \Oxalate of ammonia a. ae a 124°5 27°0 
Cyanide of mercury... .. «« ” } 145°5 49°0 | 
Sulphocyanide of potassium .. » | 112°5 ? 16°0? Slightly yellowish. Sugarcandy .. .. ee e-) Sixty grains in 200 156°5 60°0 
} Milk sugar.. 2 ce ce oe grains of water. 1515 550 
Hydrate of soda eo 00 ” | 131°5 35°0 From sulphate by precipita-| Gum arabic oo 00 ce ee Mucilage. 1135? 16°0 Slightly opalescent. 
Hydrate of potash .. .. «- ” 129°5 33°0 tion with baryta. 
Hydrate ofammonia .. «« Sp. gr. 0°045 1705 740 Rather feeble spectrum. Silicate ofsoda.. .. «se oe Sat. soln. 0°75in. 108°5 12°0 
Hydrate of baryta .. .. «+ | Sat. soln. O'j5in: | 1580 61°5 FaraJday's optical glass .. .. oe 101s 0 Pale yellow. 
Hydrate of strontia.. .. | ” 150°0 A3°5 Pens 0s 6d <6 <0 0°68 105°5 90 
Hydrate of alumina.. «2 ( Strength of solution) 146°0 49°5 Crum’s solution. Window sheet g’ass.. .. .e 0°07 1125 In0 
Hydrate of silica .. ce «- not determined. 152°0 55°5 Dialysed from hydrochloric, Hard Bohemian glass .. .. o1s 145 is°0 
solution, Plate glass .. oe ee ° 0°22 is 15°0 
Carbonate of soda .. os | Sat. soln. 0°75in. 146°0 49°5 Crown Glass... “oo 74 1 6°5 10°0 Greenish 
Carbonate of potash. eo ve ‘os 146°0 49°5 From ignited bicarbonate. Thin glass fur microscope .. 0-00$ 116°5 20°0 





In the above table a note of interrogation is placed against alcohol, sulphuric acid, and hydrochloric acid, are markedly 


some of the items. It had beep found highly necessary to em- 


transparent to the chemical rays of the spectrum. Bisulphide of 


ploy salts in a state of purity, and in some instances, when an carbon, which is much used in prisms for the analysis of the 
acid highly transparent to the chemical rays was united to a_ visible rays, is strongly opaque to the extra-violet rays. 


base equally transparent by itself, great opacity to the rays 
resulted. Some impurity was therefore suspected to be present, 
and a note of interrogation was placed against the record. 
Hence it may hereafter Le discovered that spectro:copic photo- 








Transparency of Gases and Vapours to the Chemical Rays. 
Length of column of gas 2ft. 


Termi- Relative 
jnation of) lengths | 





graphy can be utilised to detect impurities which cannot easily Name of gas. ; Remarks, 
: I mt Ime ’ | spec- of 
he recognised by ordinary analysis. trum. | spectra, 
Transpa cy ot Liquids Ch ical Rays. f | 
ransparency d Liquids to the ‘aemica Ray Atuoephevic aly cso .. | 107 74-0 
Thickness of stratum 0°75in. | Hydrogen °c wo co | 190% 740 
: : — | Carbonic acid .. oe .. | J70°5 74°0 
Termi- Relative Carbonic oxide .. «. .o. | 170° 740 
Shane si citi nation of | lengths Remarks Oleflant gas... oe «+c «+ | 162°5 66°0 
. spec- of 2 ¥ Marsh gas .2 «2 of eo | 195 630 
trum. | spectra. Coal gas) ww we oe oe | 1385 37°0 | Cut off abruptly. 

--- erent eres | Protoxide of nitrogen .. | 159°5 63 0 . 
Water .. «. ee ee 170°5 740 | Cyanogen eo oo | 159°5 63:0 
Wood spirit .. Gand 116°5 20°90 | ( With a faint impression of | Ammonia 4. se ee oe | 1705 740 

ited ( the rays about 156. Sulphurous acid .. .. .. | 1105 140 | Cnt off abruptly. 
sen gt oe ee +5 5 63°0 Sulphuretted hydrogen .. | 110° 140 | Cut off abruptly. 
Fasel oi és. se 66 46 165 20°0 a a ™ . { A few of the ‘strongest lines 
Glycol ce ee ee ee | 1075?) 110 | Stight empyreumatic odour, Bisulphide of carbon .. .. | 101°5 60 | | between 140 and 152 are seen | 
Glycerin ee ee ee oe 145 18°0 Bichloride of sulphur - | 108°0 
RT 6s 6s «e xe wo) Se 16°0 Ren70l 2c co ce co oe | 13b5 Faint beyond 111°5, 
Chioroform .. «+ oc o« | 122% 26°0 Oil o1 turpentine... .. 152°0 J 
Dutch liquid .. .. oe | 132°5 36°0 Chloroform .. .s se | 1520 
Oxzalicether.c «sc ce « 1155 19°0 Ether .. - . ve) 
Carbolie acid. 2 ee | 1045 80 | Terchloride of phosphorus 131°5 35°0 | Very feeble spectrum. 
Benzol (Cy I,) ee | 1175 21°0 ee : | Oxychloride of phosphorus 1415 45°0 | Fades out very gradually. 
Paraftin ofl (C.allns-+-> MLS 150 ( <pecific gravity 0°331. Boil- | Hydrochloric acid ee cae 1515 55°0 

ee sie ‘ _ | ing point 360 deg. Hlybrobromic acid .. .. | 1195 23°0 | Cut off abruptly. 

il of turpentine oe 104°5 8°0 : ( Hiydriodic acid .. .. 1115 150 | Cut off abruptly. 
I’hosphorus (melted)... oe 0 Slight yellowish tinge, Peroxide of nitrogen .. 0 0 : 
bisulphide of carbon... 102°5 60 Peroxide of chiorine.. .. 0 0 
Oxychloride of phosphorus - 9 — 

PEG eas { Retaining a little phospl ; PIGS LRN IRE PEL EN IE ERT fc - 
Terchloride of phosphorus a uy) i insolation. on Professor Miller next experimented upon the transparency of 
Terchloride of arsenic 101-5 50 gases to the chemical rays. To do this the gas or vapour was 
mee esl te ne oe re a Glacial. introduced into a brass tube 2ft. long, blackened on the inside 
. ' f * ae * Woe ! 2. 

Nitricucid .. 5. :. ce | 106% 100 | Specific gravity 1°3. and closed at the ends with plates of quartz. The tube could 
Hydrochloric acid .. .. | 152°5 56°0 | Specific gravity 1-1. be attached to an air pump by means of a stop-cock, the air 





Of all these liquids it will be noticed that only water, common 


could then be exhausted, and the desired gas be allowed to enter 
the experimental cylinder. In cases where the brass tube was 





liable to be acted upon by the gas, a glass cylinder was substi 
tuted and the gas was introduced by displacement. The tube, 
when prepared, was introduced at t, Fig. 4, between the slit « 
and the prism 4. When the vapour of a volatile liquid was to 
be examined a few drops of it were allowed to fall into the tube 
filled with air, and the vapour was allowed to diffuse itself at 
the ordinary temperature. The effects upon the spectrum of 
even such very small quantities of vapour were very marked. 

Oxygen, hydrogen, and nitrogen are transparent to th 
chemical rays, and a few compound gases rival them in this 
respect. Chlorine, bromine, and iodine, which play such a 
powerful part in nearly all photographic processes, act “upon the 
chemical rays in a remarkable manner. Professor Miller says: 
“As a general rule, when a body exerts an absorptive influence 
the absorption is greatest in the most refrangible portions, but 
the reverse of this occurs in the case of chlorine and of bromine. 
A column of chlorine 2it. in depth cuts off the whole of the Jess 
refrangible portion as far as 143°5, beyond that a distinct impres- 
sion is obtained as far as about 159. With bromine diffused in 
the form of diluted vapour the impression commences at 106 
and is continued distinct, though rather feeble, to the extreme 
end of the spectrum. The apparatus required a slight modifica- 
tion to adapt it for the experiment with iodine. I used a glass 
tube 6in. long, the open ends of which were ground flat, so as to 
admit of being closed by thin plates of quartz; this was enclosed 
in a brass tube, a few grains of iodine were introduced, and the 
quartz plates fixed by metallic caps perforated to admit the 
passage of the rays; this tube could then be supported as usual 
between the spark and the prism, and could be raised to and 
kept at a temperature beyond that necessary for the volatilisa- 
tion of the iodine.” The spectrum obtained by this arrange- 
ment was a strong one extending from 96°5 to 112, then it 
gradually faded till it disappeared at about 118; again it became 
feebly, though distinctly, visible at 140, and gradual'y disappeared 
at about 142. The metallic iodides curiously give also an inter- 
rupted absorption but at a different part of the spectrum. 

The most remarkable fact revealed by these researches is that 
the transparency and opacity of substances to chemical rays 
remains unchanged whether the body be in a liquid, solid, or 








Jan. 17, 1868. 


THE ENGINEER. 


37 








gaseous state. The ultimate constitution of tie body under 
examination, therefore, alone influences the results. ; 
Another series of researches by Professor Miller, with the 
era, revealed the extent of the absorption of 
chemical rays by reflection from polished surfaces. A small 
polished plate of the material under examination, was supported 
at an angle of 45 deg. opposite the slit (as shown in Fig. 3) so 
that a source of light at right angles to the axis of the tube 


spectrum cam 


would shine down the centre of the cylinder and reach the | 
Much less light than before reached the prism | 


alysing prism. 
air dis axtenqument, so that the photographic plate had to 
be exposed ten instead of five minutes. The experiments proved 
that the colour of the metal was no guide to the reflecting power 
of the surface. Gold reflects all rays very equally but feebly. 
Burnished lead ranks next to gold, some part of the spectrum 
being more intense than in the former instance. The length of 


the spectrum from these two metals extended from 96°5 to 170°5, | 


or the whole length of the spectrum given in any case by the 
spectrum camera. With all other metals the spectrum ter- 
minated at 159°5 on the scale. The spectrum from a silver 
surface was strong up to 112°5, then it ceased abruptly, and at 
1°5 division further on the reflection gradually returned, and con- 
tinued tolerably intense to 159°5. 
in the middle but strong at each end; the same was the case 
with, platinum, zinc, aluininum, and cadmium, though these all 
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gave less intense impressions than mercury. The spectrum of 
copper was weak over the last half of the more refrangible 
portion, and that of brass was similar to it but weaker, Steel 
gave the most intense spectrum of all, but it ceased abruptly at 
159°5 of the scale. ‘Tin gave nearly as good a spectrum. 
Speculum metal gave an intense image for the first half, but the 
rest was weak, and ceased at 159°5. Quartz, window-glass, and 
Iceland spar gave feeble impressions, ceasing at 159°5. 


The mercury image was weak | 





The same experimentalist has also investigated the photo- 
graphic effects of the electric spectra of different metals taken 
in air. Instead of silver electrodes, as in all the previous 
experiments, he could substitute other metals in turn which 
were vaporised by the intense heat of the spark, and threw their 
spectra upon the photographic screen as before. Each metal 
threw a distinct impression peculiar to itself; the spectra of the 


| more volatile metals, such as bismuth, antimony, cadmium, zine, 


and magnesium, were the most intense of the series. A certain 
similarity is also observable in the spectra of allied metals, such 
as iron and cobalt, zinc and antimony. 

Fig. 6 shows the spectra given by the different metals, which 
were each chosen as pure as possible, and these printed copies 
speak for themselves more plainly than can any written descrip- 
tion. But selecting a few of the more curious of the spectra it 
may be remarked that thallium, which ordinarily gives only an 
intensely green line in the spectroscope, shows many new lines 
when heated by the electric spark. Mercury, we may state, 
gives a remarkable spectrum, and magnesium gives the most 
intense spectrum of all the metals—hence its value in photo- 
graphing objects at night. Alloys consisting of two metals 
mixed in equal weights gave the spectra of the both metals, but 
that of the most volatile constituent was not always the most 
intense. 

Professor Miller also made a large number of experiments on 
the photographic effects of electric spectra of different metals, 
produced by transmitting the sparks through gases other than 
atmospheric air, and from the results he drew the following con- 
clusions :—First, each gas tinges the spark of a characteristic 
colour ; but no judgment can be formed from this colour of the 
kind of spectrum which the gas will furnish. Second, in most 
cases, in addition to the lines peculiar to the metal used as 
electrodes, new and special lines characteristic of the gas, if 
elementary, or of its constituents, if compound, are produced. 


When compound gases are employed the special lines produced | 


are not due to the compound as a whole but to its constituents. 
Third, the lines due to the gaseous medium are continuous, not 
interrupted or broken into dots. 

In the preceding remarks the words “chemical rays” have 
been frequently used, and the expression commonly applies to 
most of the blue rays and all the rays from the blue to the end 
of the extra-violet part of the spectrum, because over this length 
all ordinary photographic papers and films are darkened by light. 
‘the only observer who has used a pure spectrum to learn the 
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THE PROPOSED RAILWAY FROM RANGOON 
TO WESTERN CHINA. 


Tue third series of memorials on this subject from the chambers 
of commerce of our principal manufacturing and shipping town 
has just been printed, and Captain Sprye has been so far success- 
ful as to have obtained a survey of that part of the country by the 
Government engineers. The Governor-General, in reporting on the 
subject to the home Government, states that the three months’ 
operations already undergone embrace an examination of a country 
which would give about 245 miles of rail, and extend over two 
degrees of working from the latitude of Rangoon. For the six 
more degrees that would be requird to debouch on Western China, 
even if a lower average be adopted, the survey party must examine, 
in foreign and unknown territory, about 1200 miles of line, 
exclusive of alternate lines, and that their work may be protracted 
over more than one season, perhaps two ; this would require more 
money and engineers than can well be spared. The Governor- . 
General also states that, whatever be the merits of the proposed 
line, it is brought forward a generation too soon. Captain Sprye 
seems to have received more encouragement at the India Board, 
and states that it is satisfactory and encouraging to find that this 
important proposition for the peaceful spread of British trade over 
a large, populous, and rich portion of Central Asia, though still 
objected to by the authorities at Calcutta, is no longer slighted or 
evaded by the home Government. For this change, he adds, that 
his acknowledgments are due to Lords Stanley and Cranborne and 
Sir Stafford Northcote. Looking at the nature of the memorials 
which have been presented to the various governments for a con- 
siderable number of years on this subject, it is impossible not to 
be struck with the difficulty of obtaining the object sought, in 
comparison with the easy action of the Government in Abyssinia. 
The project of the route to Western China was entirely in the 
interests of commerce, and was anxiously required by business 


| men, while the intervention in Abyssinia was urged principally by 


effects of these rays upon different collodion photographic films, | 


and who has accurately tabulated the results, is Mr. William 
Crookes, F.R.S., editor of the Chemical News. He interposed 


the lens b between the prism e¢ and the plate k, Fig. 7, and he | 


obtained a longer or shorter spectrum by turning the prism. 
When the prism was in the position C, D, it gavea spectrum of a 
certain length, but when it was turned to coincide with P, H, a 
longer spectrum could be obtained. In Fig. 7, a ray of sunlight 
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passes through the slit a, 0°02in. wide and lin. long, into adarkened 
room. At a distance of 24in. from the slit he placed the lens 
b, and an inch or two behind it the prism e; the lens was of 
“sega ! hegse 
12in. focal length and a little more than lin. diameter. A 
g . . 
spectacle glass will do, but an achromatic lens answers better. 
By this arrangement the spectrum could be photographed upon 


| the plate A, the fixed lines of the spectrum being alsc visible. 


The position of a point not coinciding with one of the fixed 
lines was denoted according to the following plan :—4 GH, 
G 4H, GH 4, were used to denote respectively a point situated 
at a distance below G, equal to half the interval from G to H, a 


| point midway between G and H, and a point situated at the 


same distance above H. These letters refer, of course, to the 
fixed lines of the solar spectrum, which are distinguished one 
from another by arbitrary lettering. 

Having made these preparatory arrangements Mr. Crookes 
tried samples of cullodion manufactured in different ways ; he 
also tried different methods of developing, but found no difference 
in the length of the spectra obtained, except when a bromide 
was substituted for an iodide in the collodion. When iodide of 
silver is exposed to a pure spectrum, and the invisible impression 
produced is developed in the ordinary way, it is only acted upon 
by the rays more refrangible than § G H, forming the indigo, 
violet, and invisible parts of the spectrum, the maximum effect 
being between §GH, and Hé&/, comprising the indigo 
and the lower two-thirds of the violet. The photographic 
intensity of the extreme rays from m upwards is, with glass 
optical apparatus, very small ; so that, supposing an effect to be 
produced in one second by the rays from $ G H to m, it would 
require perhaps ten seconds for the rays between m and n to 
produce an effect, while those from n to p would hardly give 
evidence of their presence under twenty seconds’ exposure. 

On substituting bromide for iodide of silver the darkening was 


produced only by the rays above 6, between E and F, forming 


three-quarters of the green, together with the blue, indigo, 
violet, and invisible spaces, the maximum being between / and 
Hk J, comprising three-quarters of the green, the blue, indigo, 
and two-thirds of the violet. With a mixture of bromide and 
iodide of silver a mixed effect was obtained—the spectrum image 
of one salt being superimposed upon the spectrum image of the 
other ; the iodide was acted upon from GH upwards, and the 
bromide from } upwards, the action between band § GH being 
due solely to the bromine. 

As glass is opaque to many of the extra-violet rays 
Mr. Crookes subsequently had a spectrum camera, made by 
Mr. Darker, with quartz prisms and lens. The refracting fa 
of the prisms were 1°Sin. by 1-lin., and the angle 55 deg. The 
prisms were cut from the crystal in such a manner that when 
in the position of minimum deviation the rays passthrough 
them parallel to the optic axis of the crystal, thus avoiding the 
evils which would otherwise arise from the double refraction of 
quartz. It was necessary to employ two prisms, or the spectrum 
would have been too short, the dispersive power of rock-crystal 
being small. With this improved apparatus all the earlier results 
obtained by Mr. Crookes were confirmed. In using this apparatus 
he noticed that the higher the sun rose above the horizon the 
longer was the extra-violet end of the spectrum in the camera; 
it has since also been ascertained, by photographic experiments 
on the Peak of Teneriffe, that the atmosphere of the earth cuts 
off many of the invisible chemical rays of the spectrum. 


| the same line at Pegu to Beeling, meeting again at _ 


persons connected with missions, and involved us in dangerous 
interference with religious establishments. It is too apparent, 
however, that the work which properly belongs to missionary 
societies was readily undertaken by the Government, while 
efficient action with regard to the western route, which could only 
be taken by Government, was refused or delayed. The effort in 
Abyssinia has cost much money already, and will probably, in the 
end, amount to more than the entire cost of the proposed line to 
Western China ; at any rate the survey, so far as it has gone, has 
cost little, and seems satisfactory. 

The survey was made during the season of 1867 by Captain 
T. W. Williams and Captain Lugard, of the Royal Engineers, and 
their report has a map attached to it showing the routes surveyed. 
The port of Rangoon is well adapted for commerce, the river being 
800 yards wide at the town, and ships of 1200 tons can sail to it, 
while the twenty-five miles of river leading to it is wide and free 
from interruption. 

Two routes have been laid down from Rangoon to the British 
frontier, one by way of Shwaygeen, and one which branches from 
hooh. The 
Shwaygeen, or Shoaygyeen route, though the shorter by ten miles, 
is the most difficult, as the Beeling route passes through 200 miles 
of comparatively easy country. They report that only forty miles 
of this may be classed as difficult, and one mile only of tunnel 
would be required. The rivers to be crossed give a total breadth 
f 3650ft., and the cost of labour is given according to the contract 
rates of the Great Indian Peninsula line, which was chosen for 
comparison, as the engineering difficulties are similar, and also as 
being the Indian line on which there had been the greatest expe- 
rience in tunnelling. 

With respect to the continuation of the line the engineers 
recommend that on reaching Kaimapyoo Choing it should bear 
westward to the Mobyai Valley, and thence cross the Salween, 
which is the shortest route to China by fifty miles, and would be 
the shortest route to the Shan States, the first country that will 
prove remunerative, and the chiefs of which have proved friendly, 
and would be likely to assist in every possible way. With regard 
to labour the report states that both skilled and unskilled labour 
would have to be brought from a distance, the indigenous popula- 
tion of British Burmah being insufficicnt. The natives of the 
Madras Presidency come over to Rangoon, where numerous con- 
tractors pay their passage money to the shipowners, and in return 
the coolies bind themselves to the contractors at low rates of pay— 
from five to eight rupees per month—for a term of years, and 
these speculators can take up contracts at rates which would be 
unremunerative were they obliged to get their labour in the open 
market, where the wages are from ten to twelve rupees per month. 
The importation of labourers, therefore, would be no novelty, 
and, if systematised on humane principles, labour a hundred miles 


o 


| from the seaboard might be provided for large works at the same 


| 





cost that now obtains for petty contracts at Rangoon. Skilled 
labour is chiefly inthe hands of Bengalees and Chinamen, who 
emigrate at their own cost to Burmah, and a contractor would find 
no difficulty in finding any amount of labour from the same 
sources without unduly increasing his rates. In 1863 a large 
number of labourers were employed in public works in the 
Rangoon and Pegu townships, the Kyan Creek-road alone engaging 
6000 hands without causing any drain on the labour market at 
Rangoon. Beyond the British frontier, in the Shan states, there 
is no reason to apprehend any paucity of unskilled labour. Inthe 
absence, however, of a survey of the entire route, the surveying 
officers thought it of no practical value to give an approximate 
estimate. 

The Government have given orders, on the recommendation of 
Col. Fytche, our chief commissioner in Burmah, for an exploring 
party to survey a caravan route by Bhama, which was formerly a 
profitable route for commerce with China. In 1863 one of the 
principal Shan chiefs said that he ‘* would make a road across his 
district and conduct any number of merchants to China; no other 
route shall be like it, and I don’t care whether they be English, 
Burmese, or C'‘nese, and want them through my district, and will 
guarantee t!: nothing shall happen to them.” The chiefs 
generally are uiso anxious to have a highway by which they can 
get an outlet for their national industry. fith respect to the 
railway Sir S. Northcote declines to extend the system of guarantees 
to the proposed line, and sees no reason to suppose that the public 
which declines the construction of lines in Hindostan will be dis- 
posed to do so in Burmah, the extended survey is therefore 
suspended; and he adds, “should a more favourable juncture 
present itself hereafter it may be renewed, and what has already 
been done will be found to be of value in future operations.” The 
Indian minis‘er appears inclined to wait and see what the mercan- 
tile classes will be prepared to do, and the only thing now wanted 
is the capit il. 





THe InstirvTIoN oF Crvi. Encrneers. — At the ordinary 
meeting on Tuesday, the }4th inst., Mr. Charles Hutton Gregory, 
president, in the chair, the following candidates were balloted for 
and duly elected:—As members, David Phillips, superintending 
engineer, Peninsular and Oriental Steam Navigation Company, 
Bombay; and as associates, Thomas Philip Sherard Crosthwait, 
assistant resident engineer, Vartry Waterworks, Dublin; William 
Cooke Faber, Chicklade; George Farren, engineer and general 
manager to the Lundy Granite Company; Major James George 
Roche Forlong, R.E., superintending engineer Public Works 
Department, Bengal; Thomas Ellis Owen, executive engineer 
Public Works Department, Allahabad; Middleton Rayne, King- 
ston-on-Thames; Henry Yarker Richardson, Sunderland; Jagan- 
nath Sadasewjee, Bombay; James Stewart, Auckland, N.Z.; 
Captain Hector Tulloch, R.E.; and Charles Wawn, Howden, 
Yorkshire. 
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BLOWING ENGINE BY MESSRS COCKRILL, LIEGE. 


WE have already described this engine in our number of the 3rd 
of May last, noticing some of its defects as well as its good qualities. 
To the gothic style of its columnar framework we still take excep- 
tion, both as a matter of correct taste and in respect of the very 
great lightness of the supports, which, owing to the crosshead 


interfering with the frame on two sides, and the air-pwiap beam | 


intersecting one of its ends, it would be impossible to stay on 
three of its faces diagonally ; consequently when at full pressure 
work—which, of course, it never was in the Exhibition—we can 
scarcely see how it would avoid rocking if unsupported by the en- 
gine-house. The method of connecting the two steam « ;linders 
is admirable, and the general plan of having the «-r cylin- 
der on top, the steam cylinder in the middle, and the con- 
denser below, is admittedly by far the best. In point of 
workmanship the finish of this’ engine left nothing to be desired. 
We have more than once illustrated engines with a similar 
arrangement of; parts, except that the Wolf system was not em- 
ployed, and we have much pleasure in reproducing a good specimen 
of the class with this principle introduced. We have seen the list of 
these engines now working, which embraces a very large proportion of 


the great continental ironworks; but. what is perhaps much more | 


to the purpose, we have seen a letter from a well known firm who 
have had one of them for upwards of six years at work constantly, 
without the smallest let or hindrance, and ‘ without an hour’s 
stoppage for repairs.” 


LOCOMOTIVES AT THE EXHIBITION. 

WE have now completed our series of small illustrations 
of the locomotives exhibited in Paris, which we have given, 
as we observed in the first number in which they appeared, 
merely with a view of placing on record the general 
characteristics of so large a number of engines represent- 
ing almost every phase of recent engineering practice. 
We have simply given with each the dimensions furnished 
by its maker for the guidance of the international jury, 
and have purposely abstained from criticism, as all the 
more remarkable specimens have already been dealt 
with in previous articles, and there were not a few 
shown whose merits reached only that standard on which 











silence is the most charitable comment. 
; locomotive was probably the most perfectly represented 
class of machinery at the Exhibition, there was no other 
| branch of mechanical science in which the dearth of 
striking novelty was more peculiarly felt, and in one direc- | 


Although the 


tion only did it appear that men’s minds were still actively 


bent on any radical improvement in principle, whilst even | 


in this department the expedients brought forward, 
whether in actual locomotives, models, or drawings, had 
already been in use or had been previously published and 
criticised. ‘The practical utilisation of the entire weight 
of the locomotive, including coal and water, for long runs 
as a means of obtaining adhesion, was the special object 


of at least a dozen different plans exhibited in the | 


Champs de Mars, and all more or less known to the 
engineering world. The mountain locomotive Steyer- 
dorf, the ten-wheeled engine for the Orleans Railway, 
and Gouin and Co.’s well-known four-cylinder twelve- 
wheeled locomotive, have already been illustrated, and 
we now give an eight-wheeled coupled engine by 
Sieg] of Vienna, a goods engine by the Grafenstaden 
Company, with cylinders to the tender on Mr. Archibald 
Sturrock’s plan; and Mr. R. F. Fairlie’s double-bogie 
engine, a number of models and drawings of which were 
exhibited in the English section. M. Thouvenot, of St. 
Maurice, Switzerland, also showed designs for an engine, 
similar in some respects to Mr. Fairlie’s. Mayers and Son, 
| of Mulhouse, likewise showed elaborate drawingsand statis- 
| tics of an engine embodying somewhat the same idea. On 
| the counters along the wall of the French gallery were to 
be seen several small models illustrative of different me- 
| thods of transmitting motion by connecting rods from a 
| fixed axle placed in the centre of the fength of the frame 
| to two or more axles forward and aft of the centre, capable 
of adapting themselves to curves, either by being p 


|= bogies or being allowed to slide laterally jon their 
bearings. 

| No doubt can exist as to the importance of a thoroughly 
| sound and practical system which shall admit of utilising 
| in all cases the entire weight of the locomotive and its 
| stores, whilst that weight is distributed evenly on all the 
| wheels of the engine, and over a great length of wheel 
base, possessing a considerable amount of flexibility. The 
advantages to be obtained are by no means limited to what 
are not ey termed mountain locomotives, but ap- 
| ply, though not in their entirety, to all classes of passenger 
engines. Almost from the first appearance of the locomo- 
tive one of its characteristics has been that the boiler 
power was, or could always be made, too great in propor- 
tion to the adhesion obtainable by its weight at slow or 
moderate speeds. Although the erroneous “ want of bite” 
theory was atonce exploded bythe Rocket, sofar as theactual 
practicability of locomotives was concerned, it very soon 
became apparent that the capability of developing 
power in a good locomotive boiler was greater than 
could be applied at all ordinary speeds, unless the 
engine were weighted artificially, or, as in the case 
of the tank engine, carried a considerable provision 
of water and coal. The limits to the employment 
of tank engines are, however, very narrow, so long 
as we confine ourselves to a single inflexible wheel base, 
and the problem for which so many solutions have been put 
forward of late years with more or less success is how to 
| transmit the power from the boiler to the wheels, so as 
| to admit of such flexibility as shall be suited to the sharp 
curves every year coming more and more into use. The 





! 


expedients exhibited in Paris, which, as we have said, 
embodied no novelty, but embraced pretty nearly all the 
| plans for this purpose which have yet been brought for- 
ward, may be divided into two classes—first, those in 
which the cylinder is connected rigidly with the frame and 
boiler; and, secondly, that in which, the boiler being car- 
ried on the main frame of the engine, the cylinders are 
placed in subsidiary swivelling frames, the steam and ex- 
haust connections being made flexible. 

It does not require much foresight to predict that engines 
constructed on the first of these systems will not come 
generally into use in the ordinary practice of railways, and 
that we cannot, therefore, look to them for the saving in 
first cost and in the wear and tear of permanent way 
which would result from a general adoption of engines in 
which it is quite possible to have both the weight on the 
driving-wheels greatly diminished, if not halved, and the 
length of the wheel base increased, whilst the greater part 
of the weight and expense of the tender is dispensed with. 
Instances of what we may call the mechanical transmission 
of power from the boiler to the driving-wheels, in contra- 
distinction to its transmission from the fixed frame to the 
moving wheel base as steam in a pipe, are to be 
found in the Steyerdorf, the large Orleans Railway 
tank engine, and M. Gouin’s hideous construction. 
They one and all depend on violations of mechanical 
principles, and their utility is limited at the very point 
where it is most needed by the rapid increase of friction 
on curves; as connecting rods and crank pins strain to 
meet the requirements of the road, they all depend on 
something getting out of truth and bending or giving way 
in some shape. The Grafenstaden, Sturrock’s engine, Mr. 
Fairlie’s models, and Meyers’ and Thouvenot’s designs, 
were instances of the second class of the transmission of 
locomotive power to an elongated flexible base, and it is by 
the full development of this method that we may hope for 
a practical realisation of advantages which are doubtless 
within our reach. Mr. Sturrocks’—or, more correctly, 
Verpilleurs’—and Mr. Fairlie’s systemsare both well known, 
the former as representing, perhaps, the first application of 
the weight of the tender for obtaining adhesion, and the 
latter as having introduced the double boiler and double 
bogie system now in use on the Neath and Brecon Railway. 
Thouvenot’s patent of 1863 is, as we have said, for an 
engine, in some respects similar to that of Fairlie, and it 
| may, in fact, be regarded as a combination of his and 
| Fell’s systems, embodying the double boiler and bogies of 

the one and the central rail and horizontal wheels of the 
| other; the steam connections are, however, made, through 
the trunnions of the bogies instead of Mr. Fairlie’s plan 
| of a point on asegmental portion of the steam-pipe struck 
' from the centre of the bogie. This — has in all eight 

cylinders, two on each bogie outside for the ordinai 
driving wheels, and two smaller ones inside on eac 
for the horizontal gripping wheels. The boiler, or 
rather boilers, are tubed nearly to the top, and pro- 
| vided with large steam chests at each end and in 

the centre, connected again by horizontal chests, an 

arrangement, we presume, intended, to a certain degree, 

to lessen the variation in level of the water in the boiler 

which completely fills the barrel—a somewhat unnecessary 
| complication, however, as by placing the fire-box in the 
| centre the mean level of the water is always over it, 
whether the engine be mounting or descending. This 
engine is, of course, only designed for a special purpose, 
that for which great power of slow speed haulage is indis- 
pensable, but the details are excessively defective, and the 
entire design radically wrong in several respects, There 
are many reasons for advocating the use of the bogie plan 
as applied in Fairlie’s system to many classes of engines; 
take, for instance, the extreme case of the fast passenger 
engine, or at least those working up to forty miles an 
hour, which may safely be worked with coupling rods. 
In it the coupled wheels are not unfrequently loaded with 
a weight far beyond that carried by the leaders or trailers, 
or by the tender wheels, in order to obtain the necessary 
adhesion from four out of, we will say, twelve wheels in 
all. The road would gain very much by having only eight 
instead of twelve wheels to carry, each of which is only 
loaded to two-thirds the weight carried by each of the four 
drivers in the ordinary case, and t would be the 
benefit, in many states of the rails, of having all the —— 
of the machine and its stores for adhesion. Theoretically 
there can be no doubt of the advantage of such engines, 
and what is now wanted is a thoroughly practical test of 
their capabilities. 
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LOCOMOTIVES EXHIBITED AT PARIS. 


‘OMOTIVE (STEAM TENDER) FOR THE EASTERN RAILWAY OF FRANCE, BY THE GRAFFENSTADEN COMPANY. s to 
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Diameter of ‘driving wheels, 5ft. Zin. 

Diameter of bogie wheels (engine and tender), 
2ft. 6in. 

Diameter of driving axle, 64in. 

Diameter of driving axle bearing, 64in. 

Diameter of bogie axle, 44in. 

Diameter of bogie axle bearing, 44in. 

Number of tubes (2in), 142. 


THE AMERICAN LOCOMOTIVE AT THE PARIS EXHIBITION, 


| Width of ditto (exhaust), 2}in. 

| Height of centre of boiler from rail, 6ft. 4in. 

| Height of top of chimney from rail, 14ft. 2in. 

| Weight of engine (light), 274 tons. 

| Ditto tender (light), 10 tons. : 

| Thickness of plate in boiler shell, ;;in. 
Ditto fire-box, in. 


Distance from centre to centre of coupled wheels, | Total grate bar surface, 16ft. 
8ft. Gin. Diameter of cylinders, 16in. 
Distance from centre to centre of bogie wheels, | Length of stroke, 22in. 
5ft. 9in. | Length of connecting rod, 7ft. 3in. 
Length of boiler over all, 19ft. 1lin, | Length of tubes, 10ft. Llin. 
Diameter of ditto (outside), 4ft. | Depth of fire-box, 5ft. 
Length of ports, 1ft. din. 


Length of fire-box, 6ft. 2in. 
Total heating surface, 950ft. Width of ports (steam), Ijin. 


TWELVE-WHEELED LOCOMOTIVE (STEAM TENDER) FOR THE EASTERN RAILWAY OF FRANCE, BY THE GRAFFENSTADEN COMPANY. 


Length of grate, 7ft. 5in. | 
Width of ditto, 3ft. Gin. 
Total grate surface, 264 square feet. 

Height of crown of fire-box over fire-bars, 4ft. Zin. | 
Size of fire-box, 121 cubic feet. | 
Number of tubes, 276. | 
Length of tubes between tube plates, 9ft. 10in. 
Interna] diameter of tubes, 1°73in. 


Length of grate, 5ft. 4°S2in. 

Width of ditto, 3ft. 8in. 

Total grate surface, 18°40 square feet. 

— of crown of fire-box over fire-bars, 4ft. 
in. 

Size of fire-box, 105 cubic feet. 

Number of tubes, 220. 

Length of tubes between tube plates, 15ft. 5°din. 

Internal diameter of tubes, 1°77in. 

Thickness of tubes, “084in. 

Heating surface of tubes, 1824 square feet. 

Ditto ditto, fire-box, 104 square feet. 

Ditto ditto, total, 1928 square feet. 

Mean diameter of body of boiler, 5ft. 

Thickness of plate, ‘63in. 


‘ Working pressure permitted, 9 atmospheres. 


Cubic feet of water contained in boiler (3in. over 
crown of fire-box), 192°5 cubic feet. 

Amount of steam space in boiler (ditto ditto), 70 
cubic feet. 


| Steam space in boiler, 52ft. Distance between leading and trailing wheels 

| Length of smoke-box, 3ft. 3‘3in. 113ft. : 
Width of ditto, 4ft. 1lin. | Diameter of driving or coupled wheels, 4ft. 3in. 
Internal diameter of funnel, 1ft. 5°3in. Total weight of locomotive and tender, working, 


Thickness of tubes, ‘98in. 

Tube heating surface, 1265 square feet. 
Fire-box ditto ditto, 160 square feet. 
Total ditto ditto, 1425 square feet. 


Mean diameter of body of boiler, 4ft. Llin. Diameter of cylinders, 1ft. 4}in. 63 tons 6 cwt. p 
Thickness of plate, *43in. (steel). Length of stroke, 1ft. 114in. | Ditto ditto, empty, 47 tons 16 cwt. 
Working pressure, 94 atmospheres. 


| Number of wheels, 6. Tractive force, 7 tons 10} cwt. 


Cubic feet of water contained in boiler, 1284ft. | Ditto ditto, coupled, 6, Adhesion at one-sixth, 10 tons 11 cwt. 


GOODS ENGINE, BY SIEGL, OF VIENNA. 


Length of smoke-box, 2ft. 8}in. 

Width of ditto ditto, 5ft. 1°35in. 

Internal diameter of funnel, 204in. 

Diameter of cylinders, 20°86in. 

Stroke, 24°9in. 

Number of wheels, 8. 

Ditto ditto, coupled, 8. = . 

Distance between leading and trailing wheels, 
12ft. 2in. 

Diameter of driving or coupled wheels, 4ft. 

Ditto of leading or trailing ditto, 4ft. 

Weight on leading axle, 11} tons. 

Ditto on driving ditto, 124 tons. 

Ditto ditto, 13 tons. 

Ditto ditto, 12 tons. 

Total weight of locomotive, working, 49 tons. 

Ditto ditto, empty, 43 tons 10 cwt. ; 

Tractive force (counting 65 per cent. of effective), 
7 tons 16 cwt. 

Adhesion at one-sixth, 8 tons 4 cwt. 
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PROGRESS IN FRANCE. 
(Continued from page 535.) 

TE following are the results of the working of the coal and iron 
mines during the present year, or rather during the first ten 
months, as compared with 1868. 

Coal. —In 1866 the quantity of coal extracted was estimated at 120 
millions of quintals (the quantities are given throughout in 
metrical quintals equal to one-tenth of a ton) valued at 140,400,000 
franes, or 1f. 17c. per quintal. The rate of production has been 
still greater during the present year: the extraction during the 
ten months, having according to the information collected by the 
mining engineers reached 103 millions of quintals, valued at 
127,720,000 francs, or 1f. 24c. per quintal, rather dearer than last 
year. Supposing the production of November and December to 
equal the average of the preceding ten months, the amount for the 
year would be 123,600,000 quintals, valued at 153,264,000 francs, or 
£6,103,560, Comparing the latter results with those of the year 
1858, when the quantity extracted was 73,525,000 quintals, we 
find that in ten years the production of France has increased to the 
extent of fifty millions of quintals without any sensible difference in 
the sale price of the fuel, which in 1858 was 1f, 246c. per quintal. 

Tron.—The quantity of iron produced during the ten months of 
the present year is given as ilous :—Charcoal iron, of all kinds, 
1,478,000 quintals, of the value of 21,690,000francs; iron made with 
mixed fuel, 656,000 quintals, worth 8,439,000 franes; and coke- 
made iron 7,399,000 quintals, value 69,993,000 francs: total, 
9,524,000 quintals, of the value of 100,122,000franes, or £4,004,880, 
Adding, as above, one-fifth for the last two months of the year we 
arrive at a total of 11,428,000 quintals of the value of 120,145,000 
francs, a sum it will be observed considerably below the total value 
of the coal extracted. In 1866 the amount of charcoal iron was 
2,130,000 quintals, that of mixed fuel 899,000 quintals, and of 
coke iron, 9,502,000 quintals; total 12,531,000, showing a diminu- 
tion for the year 1867 to the extent of 357,000 quintals of charcoal 
iron, 112,000 of mixed, and 634,000 quintals of coke iron. ‘* This 
small diminution,” says the resumé, ‘* seems to be attributable to the 
somewhat over production of late years, while the consumption, espe- 
cially that of the railways, has undergone a certain check, which 
may be estimated approximately, asregards 1866, at certainly not less 
than 400,000 metrical quintals. It is not in France alone that the 
excess of production over consumption has been felt. The infor- 
mation collected by the Administration shows that it has been 
more marked sti'l in some neighbouring countries, and especially in 
England.” As regards wrought iron the following are the results 
recorded. The make of ten months ending with October are as 
follows :—Charcoal iron, 348,000 quintals, value 13,500,000 francs; 
mixed, 195,000 quintals, value 6,799,000 francs, and coal iron 
6,133,000 quintals, value 133,441,000 francs; total 6,676,000 
quintals, worth 154,040,000 franes. Adding a fifth again for the 
last two months, we obtain a total for the year 1867 of rather 
more than 8,000,000 quintals, of the value of 184,847,000francs, or 
£7,393,880. Comparing these results with those of 1866 we find 
a falling off in charcoal iron to the extent of 87,000 quintals, of 
mixed iron to that of 47,000 quintals, partially compensated by an 
increase of 25,000 quintals in the quantity of iron produced. 
** These results,” says the resumé, “‘ taken as a whole, show that if 
during late years some groups of industry have suffered to a 
certain extent; it is nevertheless the fact that on the whole the 
production of the ironworks has considerably increased, and that 
the consumers have derived great advantage from the diminution 
in prices which has resulted from the competition among French 
ironmasters themselves much more than from that betwe.n them 
and foreign producers. It is a pity that the document from which 
these extracts are made does not give any information upon the 
comparative prices of iron, while those of coal are quoted toa 
fraction. The number of concessions for working new mines 
amounted to only thirteen in 1866, but rose to twenty-one in 
1867. The latter cover in the whole an extent of rather more than 
20,000 acres, and consist of twelve coal mines, of the extent of 
8000 acres, of which one is in the department of Allier, two in the 
Hautes-Alpes, one in the Cote d’Or, one in the Dordogne, four in 
Iseré, one in the Haute-Loire, and two in Savoy; one concession 
for coal and schist in the Var, of 1000 acres; seven iron mines, 
covering together 5000 acres, of which one isin the Hérault, fourin the 
Meurthe, one in the Moselle, and one in Savoy ; one concession for 
lead, zinc, and other metals in Ardeche, extending over nearly 7000 
acres. One concession of coal has been increased in Allier, while 
three of lignite and iron in Yonne and the Haute Saéne have 
renounced. The total number of concessions for working mines 
in existence on the first day of November, 1867, amounted to 1197, 
and embraced an area of more than 10,000 square kilometres, made 
up as follows :— 


Concessions, Area. 
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On the 1st of November there were under consideration 145 
new demands for concessions, of which 49 are for coal, 53 for iron, 
and 43 for other substances. 

Accidents.—-In the beginning of the month of October it was 
hoped that, in spite of the increased extent of the workings, there 
would be no increase in the loss of life or in the number of 
accidents; but on the 11th of that month a terrible explosion 


occurred at Villars, in the Loire, which cost thirty-nine additional | 


victims ; and, unfortunately, more than one other serious accident 
has occurred since the resumé was drawn up. 

Artillery.—It appears that while the whole of the field artillery 
has been furnished with guns and accessories on the new rifled 
system, the old pieces, with their projectiles, wagons, &c., are kept 
in reserve. As regards the heavy siege artillery, and coast defences, 
the transformation is much less advanced, but the extraordinary 
and supplementary votes of 1867, says the document before us, 
have allowed the rifling of guns of various calibres, the alteration 
of carriages, and the manufacture ‘‘of projectiles to be accelerated. 
These various operations are in course of execution. Pontoon 
equipages, of improved models have been constructed. 

Small arms.—**The adoption of the model of 1866 (the name 
Chassepot has very properly disappeared from the official docu- 
ment since the Snider and other systems have been laid under con- 
tribution to improve the new arm) has rendered it necessary not 
only to produce all the parts of the gun and cartridge anew, but 
also a new powder, and the means had to be supplied without 
delay. The formation of a manufactory of arms at Saint Etienne 
for a maximum production of 120,000 arms of the old model per 
annum, commenced in 1864, has been carried on with the greatest 
activity; the machinery was fixed as soon as the buildings were 
ready, and the manufacture of arms, commenced in the month of 
April, 1867, has now attained its normal production.” The old 
factories of Chatellerault, Tulle, and Mutzig, we are told, have 
been developed to their fullest extent, and are now in active work’ 
In spite of all the activity of the artillery establishment they 
have been unequal to the radical transformation of the material 
demanded, and the aid of private establishments has been 
called in for the production of the new rifled small arms; and, 
moreover, a financial company has’ undertaken the manufacture of 
a certain number of arms, under the control of the ordnance 
authorities, in various foreignestablishments. The delivery of these 
arms has commenced, and the whole are expected to be delivered 
within the time specified. Neither the time nor the number are 
given in the document :—‘‘ The calibre of the old arms rendered it 
doubtful whether they could easily be transformed into breech- 
loaders; but after careful investigation of the subject by the Com- 
mission of Vincennes the difficulty was happily overcome, and the 
old arms, which will form an excellent reserve, were immediately 
entrusted to private manufacturers, who are busy converting them 
into breech-loaders. The metallic cartridges for these transformed 
arms have also been ordered of private firms. The number of 
powder mills has been increased to- meet the demand for the 
special powder required for the new cartridges,” 
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Fortified places.--Twenty-nine fortified places have been dis- 
mantled during 1867, and the localities of eighteen of these have 
been ordered to be sold. As regards the rest, the changes which 
have occurred in the system of armament have necessitated great 
changes, and an extraordinary credit of £240,000 has been devoted 
during 1867, in order, as the resumé says, to put them in a condi- 
tion not inferior to those of foreign powers. The engineer corps 
continue their labours in a certain number of these places, in 
order to conceal the masonry of the ramparts, or to construct 
vaulted works to protect the garrison, the powder, and provisions 
from plunging fire. In addition to the above the following, 
amongst other works, have been undertaken :— The construction of 
works at Havre to replace the old citadel lately demolished; the 
extension of the port of Dunkirk; the completion of the new 
works around the port at Lille; the completion of Fort Barres, at 
Belfort; the enlargement of the naval arsenal at Toulon; and the 
construction of the fort of the Eminence, at Hyéres. 

“Arms, dec., at the late Exhibition.”--The following para- 
graphs will be read with interest :—‘*The foreign military com- 
ssioners have expressed a desire that the objects contri- 
buted by the various states should be examined and judged 
by military men, a commission, presided over by a mar- 
shal of France, and composed of general officers of the 
two services, was charged with this interesting duty ; officers be- 
longing to the principal exhibiting nations were added to the com- 
mission, and the results of his labours have been embodied ina re- 
port which will be published with those relating to the other 
groups of the Exhibition.” Another report has been prepared by 
a similar commission on all objects besides arms presenting any in- 
terest in a military point of view. 

Algeria.—Half a million sterling has been appropriated during 
the past year for the improvements of the fort and coast lights, 
upwards of that sum to road works, and about £100,000 to 
drainage and irrigation. Nearly a million sterling was devoted to 
railway works in 1866, and more than that sum in 1867 ; the lines 
from Algiers to Oran, and from Constantine to the sea, are ex- 
pected to be completed in the course of the year 1869. Mining in- 
dustry prospers in the province of Constantine; the single mine 
of Mokta-el-Hadid, famous for the superiority of its products, 


gs to be established between Marseilles, Philippeville, and 
3One. 

Speaking of the new organisation of the Port of Toulon, 
the compiler of the resumé says that in the space of one week 
18,000 men and 2000 horses were transported to Civita Vecchia, 
a feat that certainly well deserves notice, but the record of which 
may supply a useful hint to certain alarmists. It may be remem- 
bered also that the operation was in no way impeded by hostility 
either at sea or on land. 

The number of naval head engineers of the second class 
has been raised from thirty, (the number fixed by the decree 


placing in each plated first-class vessel or frigate (in certain cir- 
cumstances) a chief engineer charged specially, and independently 
ful steam apparatus with which these vessels are fitted. A recent 
class, which was inderdicted by the regulations of 1860. 

The organisation of the institution of pilots of the fleet has 
been completed during the year, and is said to work well. The 
school is now completely organised, and certain pupil apprentices 
—_ been taken from it with the grade of pilot of the second 
class. 
| The actual force of the new fleet is stated as follows :—‘‘ It com- 
| prises in all, 343 steam vessels, with a total of 77,534-horse power, 
and of 116 sailing vessels in serviceable condition. Besides these 
there are in hand four steamers afloat, of 1215-horse power in the 
aggregate, thirty-nine steamers in the stocks, of which the power 
will amount to 14,730 nominal horse-power, and one sailing trans- 
port ship. 

A note respecting the calculation of the power of marine engines 
deserves apecial notice; it rans thus:—** The numberof horses’ power 
given above cannot be compared with that of preceding years on 
account of the new formula adopted on the Ist of January, 1867, 


measure of that nominal power is now uniformly the quarter of 
the number of horses, of 75 kilogrammes, which the engine is 
| capable of developing at its full power on the motive pistons. 





application of which to the new engines would not yield even pro- 
| portionate results.” 
‘ Theabove total of ships is divided into the new fleet and the 
i transition fleet; and the former again is subdivided intoa fighting 
‘ and a transport fleet. The transition fleet is composed of a 
} certain number of old steam vessels and of sailing vessels capable 
of receiving auxiliary engines. 

The commission of the Council of State, which sat in November 
| last past, fixed the number of the new fleet at 150 fighting ships 
and 72 transports, namely : 


tant service, or new kind of vessels for the same, 20; corvettes, 
dispatch, and gun boats, 90 ; making a total of 150. 

The seventy-two steam transports to be capable of carrying an 
army of 40,000 men and 12,000 horses, with all necessary 
materials, 

Still later the numbers of other kinds of vessels have been fixed 
as follows:—One school ship for gunners, one for naval volunteers, 
thirty steam coast guard ships, 125 small steamers, twenty sailing 
transports, fifty small fishery guard ships. 

The following is the statement given of the number of vessels 
now in existence and classed in two categories:—Plated first-rates 
and frigates, 16; fast first-rate steamers not plated, 12; plated 
corvette, 1; fast steam frigates not plated, 17; corvettes, dispatch 
boats, and gunboats, 66; steam transports, 73; artillery school 
ship, 1; volunteer, 1; coastguard ship and floating batteries, 26 ; 





total of 316. 
making a total of 70. 

It is stated that by the end of 1867 the above list will be in- 
creased by two plated corvettes and one additicnal steam dispatch 
boat. 

The second category comprises mixed vessels of first-class, 
steam frigates, 6; special vessels (not further described), 2; 
paddle corvettes and dispatch boats, 17; first-rate sailing vessels, 
2; sailing frigates, 11; small sailing vessels, 33; making a total 
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of 73. 

The vessels afloat but not yet completed are :—Plated corvettes, 
2; screw dispatch boats, 2. Those on the stocks are :—Plated 
frigates, 4; corvettes, 5; guard coast ships, 4; floating battery, 1; 
screw frigate not plated, 1; corvette, 7; dispatch boats, 8; screw 
gun boats, 8; transpoct, 1; sailing transport, 1. 

The nominal steam is given as follows :- 
Horse Power. 





in the first category «2 «2 o« «8 «8 of oe of 72,862 
Second category .. «2 os e828 ce co ce ce ev 4682 
Afloat and unfinished .. .. «+ «+ + ob. er ee 1215 
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The additions made to the new fleet during the year have 
amounted to twenty-six, of which five are plated frigates and cor- 
vettes and ten gunboats, but during the same period four of this 
fleet have been condemned as unserviceable, and three lost at sea, 
so that the actual increase is nineteen. 

There have been no additions to the transition fleet, while one 
has been lost at sea and twenty-five condemned. 

It is made a matter of natural congratulation that all the vessels 
coaled in French ports are supplied with native coal, and that most 
foreign stations are in like manner supplied with French coal 
carried there in French vessels, It is added that during the past 





his nominal power varied heretofore according to a ‘‘ formula the | ~. P > 
be P 8 athe | nine sets of gins, seven in each set. 


steam flotilla 101; vessels purchased in America, 2; making a | 
Sailing transports, 20; small fishery guardships, 50; | 





yields 700 tons of iron ore per day, and has caused special steam | 
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eight years the furnaces of the marine engines have becn adapted 
to the burning of French coal, and that the engineers have learned 
how to put the latter to excellent use. 

Hydraulic engineering.—Amongst the list of important works 
effected or under hand are the establishment of three hydraulic 
cranes on the Armstrong principle at Cherbourg ; the progress of 
the works for the enlargement of the military and commercial 
ports at Brest; the improvement of the ports and arsenals of 
Lorient and Rochefort ; the progress of the great works at Toulon, 
including, amongst many other arrangements, a shop for covering 
armour plates with copper, an operation effected some time since 
experimentally at Messrs. Ondry and Co.’s works at Passy; the en- 
largement of the two cannon foundries at Ruelle and Nevers, where 
very extensive works have been under hand since 1865, have been 
pushed on with the greatest activity of late, and are nearly com- 
pleted ; and the armour plate works of Guerigny largely extended, 
Finally, says the resumé :—‘* Definite experiments have contirmed 
the value and safety of the new artillery ; the types and carriages 
of the 16, 19, 24, and 27 centimetres calibres are settled; all the 
new frigates are armed with this powerfulartillery, and during tie 
month of January the other frigates and two iirst-class vessels 
will receive the same armament. Nevertheless the subject is 
being perseveringly studied in order to maintain that progress in 
the development of force in which all the great military powers 
are rivalling each other.” 


LAW INTELLIGENCE. 


COURT OF QUEEN’S BENCH, Westminster, JAN, 14TH. 
(Sittings in Banco, before the Lonp Cuier Justice, Mr. Justice 

BLackBurnN, Mr. Justice MELLOR, and Mr. Justice Lusu). 

SMITH AND OTHERS v, PLATT AND OTHERS, 

THIS was an action by Messrs. Smith, Fleming, and Co., East 
Indian merchants, of Leadenhall-street, and Messrs, Platt, Richard- 
son, and Co., the well-known eminent engineers of Oldham, for an 
alleged breach of contract in respect to the supply of certain 
machinery for the manufacture of cotton in India. The declara- 
tion stated that the plaintiffs agreed to buy of the defendants ten 
bullock gears, with fittings, and nine sets of gins (eight in each set), 
and ten cotton-openers, each of the bullock gears to be competent 
to drive on, and turn, eight of the gins and one of the ** openers” 
when attached thereto, but that the bullock gears were not of that 
power or capacity, in consequence of which they could not be 
worked, and were of no use, and the cost of sending them to 
Bombay and thence to the places in India where they were to be 
worked was lost. A second count stated that the defendants 
warranted that the bullock gears were fit and proper to be used for 
the purpose of driving or turning cotton-gins and cotton-openers, 
whereas they were not so, The defendants denied the alleged 








| warranty, and also the breach, and alleged that the bullock gears 


of 1860) to forty ; the reason aasigned for this is the necessity for | 


for the determination of the nominal power of marine engines ; the | 


| the machinery was for the purpose of ** ginning ” 


were fit for the purpose, and were of the specitied power and 
capacity. The case was tried before the Lord Chief Justice and a 
special jury at the sittings at Guildhall about this time twelve- 


° - : : y verdict wa > plaintiffs ~aving the 
of the master, with the surveillance and direction of the power- | month, when a verdict was found for the plaintiffs, leaving the 


question of damages to be settled by the court, and also subject to 


decree allows the employment at sea of head engineers of the first | the opinion of the court as to the effect of the correspondence 


It was stated that 
cotton in India, 
and that in consequence of the war in America between the 
Northern and Southern States, when great attention had been 
drawn to the cultivation and manufacture of cotton in India, the 
defendants had applied themselves to the making of machinery fit 
for the purpose, and the action was in effect of an alleged failure 
on their part to carry out the object. The plaintiffs, it appeared, 
in consequence of communications from their correspondents in 
India, were put into communication. through Mr. Dunlop, of 
Manchester—with the defendants, and the case mainly turned 
upon the correspondence between the parties. To understand the 
nature of the case, it is necessary to bear in mind that the cotton 
is in pods, and that of course the pods require to be opened and 
the pod removed from the cotton, and the fibre of the cotton toa 
certain extent brought out to be cleansed and made fit for use in 
the manufacture of cotton in this country. The contract was in 
the year 1863, and in December of that year Mr. Dunlop, the 
plaintiff's agent, wrote to the defendants—‘* Enclosed is an order 


constituting the contract between the parties. 


| for horse and bullock gears and gins and openers, to be delivered 


at Southampton in a month from this date.” ‘*If the bullock gears 
will not drive eight gins and one opener then the order must be 
In answer to which the 
defendants wrote: ‘‘ The bullock gears will be competent to turn 
the eight gins and an opener attached to each.” Then a day or 
two afterwards Mr. Dunlop wrote to Messrs. Platt, the defendants, 
‘* confirming the order for ten sets of bullock gears complete, nine 


| sets of gins, eight in each set, and cotten openers to be delivered 


| 


at Southampton and sent overland.” The machinery was delivered 
at Southampton, and the price came to £2963, and they were sent out 


| overland to Bombay at an expense of £3480, that is a great deal 


Vessels of the line of great speed, | 
or other vessel to take their place, 40; steam frigates for dis- | 


more than the cost. Then the expense of taking them to the place 
where they were to be set up was 2430 rupees, and the expense of 
setting them up was 5900 rupees; and thus the total cost to the 
plaintiffs was about £7200. The machinery was supplied to a com- 
pany called the Bombay Ginning Company, andaccording to the case 
for the plaintiffs it entirely failed. They communicated that result 
to the defendants in June, 1864, in a letter, which stated that the 


| utmost that could be done in one mill with six pairs of bullocks 


was to drive three gins. The plaintiffs added that they had yielded 
their own opinion in favour of hand-power in consequence of the 
defendants’ strong recommendation of the bullock-power machines. 


| The defendants replied to the effect that the failure arose from the 


| that the best bullocks that could be got were obtained. 





inherent want of power in the animals employed, and not from any 
defect in the machine. The case for the plaintiffs, however, was 
The 
defendants went on to state:—‘‘ We are quite satisfied that if 
cattle power can be used at all in India with advantage for such 
operations as cotton-ginning, there is no machine which can come 
pete with ours in suitability to the slow speed of the Indian 
bullocks. Our calculations as to bullock-power were based upon 
data supplied to us that two Indian bullecks were equal in power 
to one English horse, and the mills were made to transmit six 
horse power accordingly.” The plaintiffs, however, claimed com- 
pensation for the alleged worthlessness of the machinery, claiming 
nearly £3000 for the expense of the overland transit. The claim 
was resisted, and hence this action, in which the nature of the 
question between the parties may be collected from the statement 
already made as to the correspondence. The question which arose 
was a twofold one; first, as to the right of the plaintiffs to recover 
at all, and next as to the principle on which the damages were to 
be estimated. The first question again resolved itself into the 
twofold question of the alleged warranty, and of the alleged breach 
of it. The other question was as to the heads or items of damage, 
for which the defendants, if liable at all, were liable; as, for 
instance, alleged cost of transit, the expense of setting up, the loss 
of profit, &c. 

Mr. Manisty, Q.C., Mr. Garth, Q.C., and Mr. W. Murray, were 
for the plaintiffs, Messrs. Smith and Co., for the purchasers; Mr. 
Grove, Q.C., Mr. Cleasby, Q.C., and Mr. T. Aston were for the 
defendants, Messrs. Platt and Co., the makers of the machinery, 

The arguments were not concluded when the court rose, 


DvurRING the sinking of Rosebridge Colliery, near Wigan, to the 
celebrated Cannel seam, between the years 1854-61, careful obser- 
vations of the increase of temperature were made by the manager, 
M. Bryham. The following are the results:—At a depth of 483ft. 
the temperature was found to be 64°5 deg. Fah.; at 564ft., it was 
66 deg. Fah.; at 1650ft., 78 deg. Fah.; at 1800, 80 deg. Fah, 
Another observation was made at this last depth about nine 
months afterwards, when it was found that the temperature had 
cooled down 8 deg., or from 80 deg. to 72 deg., owing to contact 
with the down current of air. 








Jan. 17, 1868. _ 


=m 
RAILWAY MATTERS. 

Mr. SPENCER HeRAPATH was on Saturday elected a director of the 
Buenos Ayres Great Southern Railway in the place of Mr. John 
Fair, resigned. 

On Friday a meeting, called on requisition by Sir E. Coey, Bart., 
was held in Belfast relative to the purchase of Irish railways by 
Government, Mr. Galt and others spoke at length on the subject. 

A REPORT is current that the Midland Railway directors signed 
a contract for the construction of the Carlisle and Settle line a few 
days after the issue of their late report. Without explanation, 
however, the step seems altogether improbable. 

Tue directors of the Ilinois Central Railway Company have 
resolved to pay a dividend of 5 per cent. in cash, free of income 
tax, on the Ist of February next, to the holders of paid-up shares 
registered in the books of the company on the 18th of January inst. 

On Sunday a letter was found on the premises of the Shrub-hill 
railway station at Worcester, which contained a statement to the 
effect that the Fenians intended to make an attack upon the 
station, Several of the porters were armed and remained watching 
all night, but nothing came of the alarm. 

THROUGH the reconstruction of the board of the Atlantic and 
Great Western Railway in New York there was a better business | 
in the debentures and the consolidated bonds. The rise in each 
description was about 1 per cent., orders for purchase having been | 
completed on English and continental account. | 

Tue traffic returns on the Melbourne and Hobson’s Bay Com- | 
pany’s line, seventeen miles in length, for the five weeks ending | 
the 21st of November last, amounted, for passengers, &c., to 
£7778, and for goods, &c., to £3432 ; total, £11,210, against | 
£12,653 for the corresponding five weeks in 1866, showing a 
decrease of £1443. 

Four locomotives will be shortly at work in Abyssinia upon 
the railway formed in connection with the English expeditionary 
force now in that country. Two of these locomotives were 
obtained from the Kurrachee Harbour Works, one from the Bom- 
bay, Baroda, and Central India Railway, and one from Messrs. 
Wells and Glover. 

Or the 109 railway bills announced for consideration in the 
impending session of Parliament, six have been already withdrawn. 
One of these is the bill by which it was proposed to dissever the 
Edinburgh and Glasgow from the North British. The railway 
business of Parliament in 1868 is likely to be the lightest known 
in any year since 1856, 

THE very unpleasant truth has within the last few days been 
brought to light that Fenianism has for some time past secretly 
existed among some of the factory operatives at New Swindon, 
and that meetings of persons favourable to that dangerous con- 
spiracy have been held at private houses, and also at a beerhouse 
kept by an Irishman in that locality. 

THE traffic receipts of railways in the United Kingdom amounted 
for the year 1867, on 15,802 miles of railway, to £38,670,540, | 
against £37,415,927 on 13,424 miles of railway in the year 1866, 
showing an increase of £1,254,613. The increase of traflic in 1866 
over 1865 amounted to £2,080,089, so that the increase of traffic in 
the past year over the preceding year was less by £825,476 than 
the increase of traffic in 1866 over 1365. 
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Tue Lima Railways Company (Limited) have given notice “ that 
the invitation for tenders issued by the Government of Peru 
through the acting chargé d'affaires in this country by advertise- 
ment on the 3rd inst., for the construction and working of a rail- 
way from Lima to Magdalena and Bellavista, is in contravention 
of the concessions held by them, and especially of a decree of the 
supreme Government, dated the lst of June, 1858,” 

As the express train from Leeds to Bradford was approaching 
Shipley station, about a quarter-past ten o’clock on Friday morning, 
the driver observed a gentleman standing on the ‘‘four foot,” 
between the rails, immediately in front of the rapidly-advancing 
train. He whistled four times, and at once reversed his engine, 
but it was too late, for the train passed over the poor man’s body 
and killed him instantly. He was decapitated and otherwise 
shockingly mutilated. The deceased was Mr. Andrew Roxburgh, 
of Victoria-park, Shipley, till lately designer at Saltaire Mills. 

THE Scotsman states that it has been pretty well understood 
lately that important negotiations have been going on between 
committees of directors Caledonian and North British 
Railway Companies, including the chairmanin each case. We 
believe that the terms of an agreement for-a long period of years, 
upon the principle of a joint-purse, on the basis generally of gross 
revenue returns, have now been all but arranged, and will shortly 
be submitted to meetings of the shareholders of both companies, 
to be specially called for their consideration and approval. It is 
also understood that the arrangement will include mutual stipula- 
tions for the postponement of a large amount of new works on the 
part of both companies. This arrangement will undoubtedly form 
one of the most important eras in the history of railway property, 
ani may be expected to operate most beneficially for the contract- 
ing parties. 
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Ar the important meeting of the Midland Railway Company at 
Derby on Wednesday it was resolved ‘that considering theinjurious 
effect produced on the value of the Midland shares by the intended 
application of powers to raise new capital to the amount of five 
millions, it is essential, in the opinion of this meeting, to revise the 
engagements of the company for lines and works and all contem- 
plated outlays, with a view to the relinquishing or postponement 
for a considerable time of all that can be relinquished or postponed 
without serious detriment to the interests of the company, and | 
that a committee of consultation, to be composed of Mr. W. O. } 
Forster, M.P., Mr. J. Garnett, Mr. R. Leader, Mr. W. Overend, 
Q.C., Mr. Charles Paget, Mr. H. J. Stanton, Mr. E. Warner, Mr. | 
Joseph Whitworth, and Mr, E. Baines, M.P., be appointed the | 
committee to report at the half-yearly meeting next month.” | 

Tue directors of the Glasgow and South-Western Railway Com- | 
pany, in a circular to the shareholders, state that they have re- | 
solved to postpone for two years the call of £2 10s. per share, with | 
5s. per share premium, payable on the 10th of February next, on 
the £20 ordinary shares of the company, in consequence of having | 
arranged with the directors of the Caledonian Railway for the line | 
between Glasgow and Kilmarnock rid Barrhead becoming joint | 
property, thus involving the abandonment of the Kilmarnock 
direct line, and for which a bill is to be applied for in the session 
of 1869 to carry out this arrangement. The directors also take 
the opportunity of assuring the shareholders that the rolling stock 
and permanent way are in excellent condition, that no charge has 
been made against the capital for repairs or renewals, and that for 
several years past great improvements in the rolling stock, with 
regard to materials, construction, and value, have been made entirely 
at the cost of revenue. 

THE chairman of the Midland Company, in reply to some obser- 
vations at the Derby meeting, stated that there was no railway 
company in this kingdom whose original traffic had been so severely 
abstracted and attacked as the Midland traffic, and that She com- 
pany had been driven to make the extensions, With regard to a 
statement made in the Times, to the effect that the contract for 
the Settle and Carlisle Railway had been signed since the report 
was issued, he said it was true that the contracts were received 
some months ago for a portion of the works, and the lowest tender 
was accepted, he thought it was in October last; but the terms and 
conditions of the contract were the subjects of negotiation between 
the solicitors of the contractors and the solicitors of the company. 
It was very nearly brought to a close when the circular was issued. | 
So far from authorising the signing of the contract, he wrote | 
expressly that it should be suspended. With respect to the future | 
prosecution of contracts, he could fairly and honestly assure the | 
shareholders that no proceedings would be taken. He also denied 
the statements relative to the solicitor’s excessive cine | 
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MISCELLANEA, 


Durine the last seven years we have spent seven millions on 
seventy-one forts yet undefended by a single gun. 

Tue iron workers in South Yorkshire have decided to accept 
the proffered reduction of 10 per cent. in their wages. 

Mr. Josern Gwiass, who died at Buxton on the 29th of last 
month, was the inventor of the chimney-sweeping machine now 
in use. 

THERE are in the United States Post-office Department 10,000 
photographs of Union soldiers taken from dead letters which 
accumulated during the war. 

THE Barnsley Gasworks have just been sued for discharging their 
gas washings into the rivers Don and Dearne, and but for alenient 
prosecution must have paid a penalty of £100. 

THE official list of awards at the Paris Exhibition states that 
the only silver medal for crucibles was given to the London 
Patent Plumbago Crucible Company. ; 

Tue Charleston papers state that a deposit of fertilising 
material containing 60 to 75 i cent. of pure pbosphates has 
been discovered, extending for miles along the Ashley river. 

Tose who look at the weather reports in the Times will see 
that a further series of stations has n added to the list from 
which daily telegrams are received, namely, Brussels, Paris, Stras- 
burg, and Lyons. 

On Friday, at the meeting of the Cork Harbour Commission, 
the master of the port, Captain O’Bryeners, stated that there was 
reason to hope that the Government would at length place a light- 
ship on Daunt’s Rock. 

THe Metropolitan Board of Works has paid £7500 into court as 
purchase-money for the Heralds’ College, with the intention of 
pulling it down in order to form the new street from Blackfriars 
to the Mansion House, 

Tue Anglo-American Telegraph Company have issued a circular 
with the view to show that they have always been the advocates of 
a reduction of the tariff for messages, and that such reductions 
have been delayed solely by the refusal of the Atlantic board to 
adopt them. 

THE central office of the Zollverein has just issued a report on 
German trade in 1866. It appears from this document that the 
imports and exports of manufactured iron are now nearly equal, 
while a few years ago scarcely any iron goods at all were exported 
rom Germany. 

Ar Neufchatel, in Switzerland, is an observatory, organised on 
an extensive scale, and provided with the very finest instruments. 
Besides purely scientific results, it renders immense service to 
chronometer makers by enabling them to produce watches which 
are every day becoming more perfect. 

Some French chemists have discovered a way of increasing the 
lighting power of gas sixty-fold, viz., by putting in the flame a 
small cylinder of magnesia. The value of the discovery in regard 
to economy will be understood when it is stated that it effects a 
saving of five-sixths of the present cost. 

M. Gustav Lampent has again detailed to the French Geo- 
graphical Society his plan for the exploration of the North Pole. 
M. Lambert wishes to penetrate by Behring’s Straits, cutting across 
a bank of ice of inconsiderable density and entering by Polynia 
into the open sea, which probably extends to the Pole. 

M. RetIsex recently read a paper to the French Academy the 
object of which was to convince agriculturists that they were 
utterly mistaken if they trusted to frost for the preservation of 
their crops from insects, and that they must exert themselves if 
they wished to rid themselves of the impending scourge. 

Durinc the latter part of last week a rumour was rife that Mr. 
Henry Cole, C.B., had resigned his offices in connection with the 
Department of Science and Art. This appears not to be the case, 
as Mr. Cole has within the last day or two started on a tour of 
inspection to the science schools in the West of England. 

THe manufacture of strings for musical instruments has been 
carried on from time immemorial in some of the small villages in 
the Abruzzi, and at the present time the Neapolitan provinces 
maintain their superiority in the production of this article. The 
strings manufactured in Italy are noted for their strength, trans- 
parency, brilliancy, and clearness of tone. 

In fourteen districts of the Madras Presidency, says Mr. Jacob, 
there are 43,000 irrigation reservoirs now in operation; 10,000 
more have fallen into disuse. The embankments by which their 
waters are retained in natural hollows, valleys, and combes 
average half a mile in length; one dam, now broken, is thirty miles 
long, and encloses an area of from sixty to eighty square miles. 

A NEW opera-house, built by Mr. Pike, formerly of Cincinnati, 
is to be opened in New York. It has a frontage of 112ft. in 
Eighth Avenue, and of 120ft. in Twenty-third-street; the height of 
auditorium from floor to ceiling is 70ft.; it has a dome of stained 
glass, this dome is 30ft. in diametert The depth of the stage is 
70ft., width 80ft., height 50ft. In the auditorium, which can 
easily be transformed into a ball-room, 2600 persons can be seated. 

THE question of removing the Paris Observatory from its pre- 
sent position is actively engaging the attention of the Academy of 
Sciences. It appears that in consequence of the murky atmosphere 
of the metropolis, arising from the increased consumption of 
coal, and the vibration of the building produced by augmented 
traffic, delicate observations are rendered almost impossible. The 
oscillations are so great that no magnifying power above five 


| hundred can be used. 


At an adjourned meeting of the Birmingham Chamber of 
Commerce, after some discussion, the following resolution was 
agreed to:—‘* That the council be instructed to request the asso- 
ciated branches of commerce to mform Lord Robert Montagu that 
in the opinion of this Chamber it is of the utmost importance that 
Government schools of science should be established in the great 
centres of industry for the purpose of giving systematic technical 
education both to the middle and working classes.” 

On the 30th of September the number of miners in the colony of 
Victoria was 66,243, of whom there were 34,107 Europeans, and 
18,067 Chinese engaged in mineral workings, and 14,044 Europeans 
and 25 Celestials employed in quartz mining. On the alluvial 
mines there were 471 engines, of 9917-horse power, at work; and in 
quartz mining 542 engines, of 9330-horse power. The approximate 
value of the mining plant was £2,047,570; the number of square 
miles mined upon was 818; and the number of quartz reefs reported 
to be auriferous, 2421. 

In the Nova Scotia gold-fields since 1862 about 120,000 oz. of 
gold, or nearly 34 tons, have been secured, amounting in value to 
nearly 2,500,000 dols. The yield in 1867 has not been less than 
30,000 oz., or about 600,000 dols., almost half the value of the 
yearly yield of coal in Nova Scotia. In the Sherbrooke district 
the average yield per miner engaged has risen from 562 dols. in 
1862 to 1669 dols. in 1867. There has been as much as 117 oz. of 
- got from a ton of quartz, and the average yield over all has 

n one ounce and three grains. 

THE recent accident at the Nuneaton station of the Trent 
Valley Railway has resulted in another death. It will be remem- 
bered that an elderly man named Lord, who lived about a mile 
from the scene of the accident, was proceeding to Leicester on a 
visit to his son-in-law, whose daughter he had with him at the 
time. While endeavouring to cross the metals at the Nuneaton 
station with the little girl in his arms he was struck by the buffer 
of an engine, which he had not seen coming up. The child was 
killed on the spot and the man himself severely injured. The 
poor fellow was taken to his home, where he has since been con- 
stantly attended by Mr. Eyton, surgeon, of Nuneaton, but the 
services of that gentleman have proved unavailing, and the unfor- 
tanate man has expired. 


— — — = 


NOTES AND MEMORANDA.* 


THE Forest of Dean may be regarded as the chief locality for the 
production of brown hematite ore. About 150,000 tons of it are 
yearly raised there. 

Ir is stated that amber occurs largely at Grass Gulley, near 
Rokewood, Australia. It is said to correspond in all respects to 
the European substance. 

Mr. Forses has analysed some Welsh stream-gold from the river 
Mawddach, about eight miles above Dolgelly. The metal yielded 
84°89 per cent. of gold and 13°99 of silver. 

In the year 1866 more than ten million tons of iron ores were 
submitted to the action of fire in 613 blast furnaces, and from them 
we obtained about four millions and a-half tons of pig iron. 

AN annular eclipse of the sun will take place on February 25rd. 
It will be invisible at Greenwich, but the northern line of simple 
contact will pass very close to England, so that in the northern 
parts of France the eclipse will be visible as a partial one. 

In the “ Rowley Rag,” a well-known basaltic rock from the 
South Staffordshire coal-field, Mr. Forbes has detected minute 
grains of a black mineral which, on analysis, proved to be titano- 
Jerrite, or titanate of iron, having the composition—titanic acid, 
34°28; oxide of iron, 65°72 in 100 parts. 

In a specimen! of wolfram from Auvergne, Dr. Phipson has 
detected the presence of columbite. When the mineral is attacked 
by aqua regia the wolfram is dissolved, leaving an insoluble resi- 
due, which consists of annular fragments of a black non-magnetic 
substance having the composition of columbite. 

AN artesian boring in the vicinity of Geneva to a depth of 
724ft., and at an elevation of 1600ft. above the sea level, showed 
the increase in heat at the rate of 1 deg. Fah. for every 55ft., 
while another at Mendorff, in Luxembourg, which penetrated to a 
depth of 2394ft., gave a result of 1 deg. Fah. for every 57ft. 

M. E. Ductavx has noticed the formation of what he believes 
to be a hydrate of bisulphide of carbon. If a little water is 
placed on a glass plate and a watch-glass full of the bisulphide is 
set in the midst and then blown upon, the water soon congeals, 
and the watch-glass is filled with snow-white flakes of the supposed 
hydrate. 

M. CoRENWINDER has applied himself to the solution of the 
problem as to how far the roots of plants have the power of 
absorbing carbonic acid from the soil. He considers that they 
have not the power, or that at least the quantity which permeates 
the tissues from this source represents a very small proportion of 
the total amount of carbon their tissues contain. 

Some valuable experiments on solar radiation have been made 
by M. Soret on the Glacier des Bossons, and the summit of Mont 
Blanc. He finds that the increase of the radiation with the alti- 
tude is less rapid than the diminution of the barometric pressure, 
or than the diminution of the atmospheric thickness. The ratio of 
the intensity of the solar radiation on Mont Blanc and Geneva is 
as about six to five. 

A process for the extraction of indigo from rags dyed with that 
substance has lately appeared. The rags are first saturated with a 
weak solution of caustic soda, then placed in a boiler with a double 
bottom and exposed for some timeto steam at 45lb. pressure. The 
in | in the rags is reduced and may be washed out. It may 
afterwards be precipitated from the soda solution and recovered in 
a state equal to the best commercial sort. 

A NEW process for the production of sulphuric acid has been 
patented in France by MM. Tardani and De Susini. Its great 
recommendation is that it dispenses with the large leaden 
chambers. The sulphur or pyrites is burned in compressed air, 
and the sulphurous acid is first washed to free it from arsenic, &c., 
and is then brought into contact with the nitric vapours in a small 
leaden chamber of peculiar construction. 

THE number of cattle in England and Wales in 1867 was 
4,017,799, an increase of about 150,000 in the year; and in Scot- 
land 979,170, an increase of 40,000. Sheep are returned for 
England and Wales at 22,097,286, an increase of nearly 6,000,000 
over the previous return, but this is owing to the return for 1866 
having been required before lambing time, for the purpose of the 
Cattle Plague Inquiry. There were 6,893,600 sheep in Scotland 
by last report. 

SEVERAL carefully executed experiments carried on in coal mines, 
with the view of ascertaining the temperature of the earth's crust 
have been recorded; and amongst the earliest on which much 
reliance is to be placed are those of Professor J. Phillips, F.R.S., at 
Monkwearmouth Colliery, near Sunderland, at a depth 1590ft., 
from water issuing from a coal seam ata depth of 1499ft. below the 
sea level, and which gave a resulting increase of temperature of 
1 deg. for every 6Oft. 

A PRELIMINARY statement issued by the Board of Trade, anti- 
cipating a further report which has yet to appear, announces that 
there were in England and Wales, in corn crops of all kinds last year, 
7,941,578 acres, against 7,921,244 acres returned in 1506; and in 
Scotland 1,367,012 acres, against 1,366,540 acres last year. The 
land under wheat is returned for England and Wales at 
3,255,917 acres, against 3,275,293 acres in 1866; and in Scotland 
at 115,118 acres, against 110,101. 


A VERY delicate test for hyposulphite of soda has been published 
by Mr. Carey Lea. A very dilute but rather strongly acid solution 
of sesquichloride of ruthenium is first rendered alkaline by am- 
monia, then boiled with the suspected solution. If hyposulphite be 
present the liquid assumes a red colour, which varies in intensity 
according to the amount of hyposulphite. A solution containing 
1-4000th gives a clear rose red; one containing 1-12,000th a well- 
marked pink colour. A strong solution gives a colour so intense 
as to appear almost black. 


Ir has been repeatedly stated that colliery explosions have been 
connected withasudden depresssion of the atmospheric column, and 
this no doubt has often been the case. Although it has been so 
reported with regard to the Ferndale explosion, it is curious to 
find that really a very high barometer prevailed both before and at 
the time of the explosion. At Clifton the mercury stood at 
30°60 in.; at Bristol, at 30°69; and over every part of the British 
Isles the barometer exhibited that high reading which marks the 
passage of the great November atmospheric wave. 


One) of the most remarkable and carefully-observed cases of 
artesian borings is that of the Puito de Grenelle, near Paris. The 
sinking of this bore-hole was watched by Arago, till 1840, down to 
a depth of 1657ft., when the borer left the chalk formation, and 
was beginning to penetrate the gault. The series of observations 
was completed by Walferdin in 1847. The surface of the basin of 
the well at Grenelle lies at an elevation of 119ft. above the sea, 
and the borings extend to a depth of 1794°6ft. from the surface. 
The water, which rises from the lower ensand formation, is- 
of a temperature of 81°95 deg., Fah., and the increase is at the 
rate of 1 deg. Fah. for every 59ft. 


Messrs. FaIvrE and DupRE have communicated the results of 
the experiments they have conducted on ‘* Gases in Plants” to the 
Edinburgh Botanical Society. They examined more especially 
the mulberry and the vine, and among other conclusions found 
that the presence of gases in the interior of the root, stem, and 
branches of these plants is a normal and constant fact. The com- 

ition of these gases changes with the epochs of vegetation. 
uring the period of inactivity carbonic acid is in very small pro- 
portions. Oxygen is present to the same extent as in atmospheric 
air. During the period of activity the contrary takes piace, and the 
changes are more marked in proportion as the vegetation is more 
energetic. With the progress of vegetation the proportion of 
oxygen diminishes, 


* The above column of Notes has been extracted from the “Quarterly Journal 
of Science ” for this month. 
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AUSTRIAN TOOTH CUTTING 


MACHINE, EXHIBITED AT PARIS, 1867. 


(From DRAWINGS FURNISHED BY THE I, AUSTRIAN COMMISSION.) 
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Our engraving above needs but little explanation, repre- 
senting, as it does, a very simple form of this class of machine 
tools, in the main resembling a well-known Leeds instru- 
ment for the same purpose. The mode of fixing the wheel on the 
double travelling table, and pressing it by the hand-screw 
up to the revolving cutter, which descends through its cut auto- 
matically, is shown in the elevation, as well as the way in which 
the table can be tilted for bevel work. On the plan is shown the 
method of rape bey wheel in which the teeth are being cut, 
as each tooth is finished by means of a wheel gearing into one on 
the spindle carrying the work, and provided with a brass dial with 
& number of tric rings of studs. Each ring is differently 
spaced, and the lever arm carries a catch which can be shifted to 
take on any of the rings, catching and moving forward by one or 
more pins as desi It was a neat, compact little tool, with 
very fair workmanship, which is the main point in the particular 
duty it has to perform. 
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Pure Water.—The Government of India have called upon the 
local governments for information to be obtained from the execu- 
tive engineers of the Public Works Department, or from an 
persons acquainted with the subject, as to the most simple an 
—— method of purifying water supplied to troops, objections 

aving been raised to the present system of using earthen vessels 
and filter stands; the former is said to be inefficient and the latter 
cumbersome. The commander-in-chief thinks that some provision 
such as exists in small towns, or after the principle of the filtering 
boats employed for watering vessels, see be an improvement. 

NOTWITHSTANDING that the number of furnaces lighted during 
1867, in the north-eastern counties, namely, 96, were fewer by 
twelve than were blowing in the former year, the yield of pig iron 
was 113,426 tons greater-—being 1,043,527 tons in 1866, and 
1,156,953 tons in 1867—and exceeded the production in Scotland 
in the same year by 125,953 tons. The deliveries of 1867 exceed 
the deliveries of 1866 by 172,833 tons. © 





LETTERS TO THE EDITOR. 


(edashisonmpe sponsibl o ypinions of our 
} ‘orrespondents 

' 

} 





THE WATER RAM. 

Srr,—The principle of this singular engine for raising water by 
means of its own im e was first brought into notice in this 
country by Mr. Whitehurst, and appeared in the ‘‘ Philosophical 

| Transactions” for 1775. In the year 1792 the practical application 
was made by that gentleman at the mansion of Mr. Egerton, of 
Dutton, in Cheshire. Mr. Whitehurst found that a long hori- 
zontal pipe g water to the offices in the basement was 
frequently burst by the sudden closing of the water tap, and to 
remedy this evil he added an air vessel, but after a time that also 
burst, when the thought struck him of inserting a delivery tube 
leading to a tank at the top of the building, previously supplied 
by a powerful hand pump, and placing a stop valve at the foot. 
The result was an abundant supply to the higher cistern in conse- 


| quence of the continual drawing of water from the tap in the 


basement, and no more accidents occurred. 

It is evident from the above that Mr. Whitehurst’s machine 
was not self-acting; but about the same time Montgolfier, the 
inventor of air balloons, first projected and carried out a self- 
acting engine in France on the same principle, which had been 
announced theoretically long before by Daniel Bernoulli, and called 
his engine Le Bellier Hydraulique, a name which it still retains. 
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In the year 1797 Mr. Boulton, of Soho, took out a patent, 
published at p. 145 in the ninth volume of ‘* Repertory of Arts,” 
| for Montgolfier’s self-acting hydraulic ram in a great variety of 
fanciful forms. Owing, however, to certain difficulties attending 
the simple machine, it was never brought prominently before the 
public, notwithstanding the fact that Montgolfier, as well as other 
experimentalists, asserted that, under favourable circumstances, it 
would raise from one-half to three-fourths of the water expended, 
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a performance far greater than that of any other hydraulic 
machine ever constructed. Of late, however, several makers have 
set up so-called patent or improved water rams, but they do not 
give general satisfaction, - 

partly owing to the diffi- 
culties above alluded to, and 
which I will presently ex- 
plain, but principally on 


account of their having 
entirely deviated from the 
origi construction, led 
astray no doubt by the mis- 


taken idea that an actual fall 
was required to drive the 
machine, whereas it is the 
horizontal column of water 
suddenly checked in its 
motion that produces the 
effect, a head of water being 
of course required to give 
velocity to that column, but 
not otherwise contributing 
yd y Ra of the water in 

e very pipe. 

Water nA pressure will 
absorb atmospheric air and 
other gases to a considerable 
—, and that being the 
case the air vessel becomes 











after a time, full of yy 

water, when either action [7/7/77 yy 

ceases or some part gives : . 
way. On the other hand, with some mineral waters, or 


rha owing to leakage, the air chest becomes filled 
vith = “aber being entirely excluded, when, of course, all 
action ceases. 

The remed 
' capable of 


for the first is a snifting valve with a regulator, 
itting a small bubble of air at every recoil of the 
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horizontal column, so as to keep the water level in the air chest 
constant. For the second, the remedy is to apply a reversed 
snifter, or pet cock, to let out the superfluous air, and so maintain 
the constant level of the water in the air vessel. 

Information regarding the working of the engine is obtained by 
providing the air vessel with the usual water gauge. The actual 
pressure exerted by the blows of the ram valves might be cal- 
culated from the vertical rise in the delivery pipe, but it will be 
much more handy to attach a common pressure gauge to the upper 
part of the air chest. 

These gauges and regulators are, moreover, of the first im- 
portance by affording the means of so arranging the strokes of 
the ram valves as to obtain the maximum result under given 
circumstances, and which will have to be ascertained in the 
case of each individual engine set up. The head of water may 
vary from five to ten or twelve feet, but where there happens 
to be a great fall it would be more economical to have two rams, 
an upper and a lower, the latter to work with the waste of the 
former. With the appliances as above described the hydraulic 
ram may be caused to work with all the exactness of a steam 
engine. It is an inexpensive machine, requires little or no repairs, 
and only occasionally looking after. 

The most advantageous form is that of a coupled pair of rams 
beating exact alternate time with each other by means of the 
balance lever and bob weight, and is therefore called the duplex 
isochrononous hydraulic ram, as shown by the engravings on the 
opposite page. Should further information be required I shall be 
happy te furnish it. There are no existing pitents to my know- 
ledge on this subject. Henry W. REVELEY, C.E. 





SURVEY OF THE DARIEN CANAL LINE, 

Srk,—As the assertion of your correspondent, “*B. 0. W.,” 
that the line proposed. by me for a ship canal across the Isthmus 
of Darien has been surveyed and found to be impracticable, is 
calculated todo me much injury, I beg you will kindly afford me 
space to prove that he has confounded together two distinct lines. 
The line that I proposed is the only one between the Atlantic and 
Pacitic that has never been surveyed, for, in the wretched affair 
of 1854, evenif that could be called a survey, it was not approached 
within some miles. It leads from Caledonia Harbour to the river 
Savana, down which the largest ships can safely sail to the Gulf 
of San Miguel. 
135 miles E. by S. of Aspinwall or Colon, in Navy Bay, the 





Point San Fulgencio, in Caledonia Harbour, is | 


Atlantic terminus of the Panama Railroad; and Punta Brava, the | 


north point of the Gulf of San Miguel, is seventy-eight miles 
S.E. by E. 4 E. of Panama. I suppose from the title of 
M. Flachat’s ‘*Memoire,” for I have not seen that publication 
itself, that the line surveyed by him runs from the Atrato to the 
Tuyra. The Atrato mouth, its Atlantic terminus, is eighty miles 
S.E. of Caledonia Harbour. The Gulf of San Miguel is the 
Pacific terminus of both. The Caledonia line is only half the 
length of that by the Atrato. 

On my way from the Magdalena to Carthagena, in December, 
1862, 1 met, at the house of Don Ramos, in Turbaco, a M. 
Tronchon, who had a cattle farm between Mahates and Arhona, 
and who informed me that a countryman of his was about to 
survey a line from the Atrato to Darien. M. Flachat was, I 
presume, the gentleman to whom he alluded. Tronchon said that 
a low pass across the Cordillera had been found, and, though I 
thought it very unlikely, I could not deny its possibility, for I 
knew that there is a valley between Agla and Sassardi mountains, 
inland of Caledonia Harbour, and another immediately west of 
Sassardi, between it and Navagandi, a little west of a line from 
Moreti to Sassardi river ; whilst everybody knows that from near 
Portobello to a little beyond Chagres, the Cordillera entirely dis- 
appears and gives place to the largest and lowest swamp in New 
Granada, which was selected for the line of the Panama Railroad. 
However, it appears that M. Flachat did not find any low pass 
between the Atrato and Tuyra. 

The Atrato, a very large river, traverses the province of Chocé, 
on the continent of New Granada, or, as it is now called, the 
United States of Colombia, in South America. Its course is 
from 8S. to N., and it discharges itself into the Gulf of Darien by 
thirteen mouths, not one of which is practiable, even for a 
large boat, as the waters of the river chiefly find an outlet by 
overtlowing tne large delta in the bottom of the gulf. There are 
only #ft. of water on the bar of the deepest, and the rise of tide 
is only lft. The Tuyra, Santa Maria, or Rio Grande del Darien, 
is the largest river of Darien. Its upper course is separated from 
the lower course of the Atrato by the Cordillera, from the foot of 
which it runs W. N. W. to the Gulf of San Miguel. It has 
twelve fathoms of water in each of its two mouths, and the tide 
rises in them from 18ft. to 24ft. 

With the intention of examining the Cordillera between these 
rivers in 1850, I had ascended the Paya, one of the upper tribu- 
taries of the Tuyra, about eight miles, when, on rounding a point, 
I came in sight of four Indians paddling down the reach, one of 
whom at once stooped down and raised a borokeyra--as they call 
the sarbacan or blowpipe—which they use like the pucuna or 
zarabatava of the Guiana Indians, for blowing poisoned arrows 
through. On observing this unfriendly movement I instantly 
raised and held aloft my paddle as a sign of surrender, whereupon 
the Peau Rouge showed his punctilious* observance of the law of 
aris by laying down the deadly tube. Upon reaching me they 
used what I guessed to be very menacing language, which was 
thrown away upon me, as I was then but very slightly acquainted 
with the Darien language, and made me go down before them 
until we arrived at the Tuyra, when they let me go. On my visit 
to Darien the following year I learned that the reason of their 
turning me back was not so much their hostility to foreigners as 
the dread of small-pox, which they had heard was prevalent at 
Panama. Had I known that at the time I might have pushed my 
way, as I had with me some vaccine lymph, having always found 
that prophylactic to be the best passport amongst savage tribes. 
Indeed, I had always trusted to it and a civil tongue, never having 
carried any weapon except a machete, or bush cutlass, an indispens- 
able accompaniment in the forest for cutting a picad. ra, that is, 
notching the barks of thetrees en route,soas to make a recognisable 
mark whereby to find the way back. It must be observed that 
the scanty population of the South of Darien consists of negroes, 
who are citizens of New Granada, speak Spanish, and reside in a 
few villages on the Tuyra, &c., whilst the Atlantic coast and the 
country for a few miles inland of it are inhabited only by red 
Indians. The latter never cross over to the Pacific, and invariably 
kill any of the former whom they catch approaching the Atlantic 
side. This little difficulty has kept us rather in the dark about 
the topography of Darien. 

On another occasion I went on foot through the forest from 
Molineca, on the Tuyra, to the upper part of that river, several 
miles above the Paya mouth; and as the country south of the 
latter is totally uninhabited, I reached the Cordillera without any 
opposition, except from a snake that bit me. Although I had no 
barometer I was able to make a good guess at its height, having 
ascended mountains in Guiana, between Brazil and Venezuela, in 
the East Indies, the Malay Peninsula, China, Armenia, &c., 
having been three days Jost in the Sierra Nevada of California, 
and*crossed the Andes at several points between 2 deg. 8. and 
6 deg. N. I estimated its height at 2500ft. at least. Arrived at the 
summit, and knowing that the country from thence to the sub- 
merged banks of the Atrato was totally uninhabited, I turned 
back, particularly as I suffered much pain from the inflammation 
consequent on the snake bite, my bag of cold-boiled plantains was 
nearly empty, and it was three days’ walk to Molinoca, or 
Pinogana, the nearest inhabited places. 

I could say a great deal about the spurs of the Sierra de Maly, 
as that part of the Cordillera is called, and about the Cacarica 
hills, between it and the Atrato, but it would not be pertinent to 
the point under consideration. The Tw above the confluence 
of the Chuquanaqua—which is thirty-three miles from the Gulf 
of San Miguel--receives on its north bank the Huanacati, Yapes, 











Pucro—about fifteen miles above the Chuquanaqua—Paya, 
Matumaganti, Tapanaca, and Nique. I learned from the Indians 
that there are two ways of crossing the Cordillera from the Pucro, 
and two from the Paya. Pucro, or rather Pucurru, is the Indian 
name of the Balsas, or raft-wood tree (Ochroma lagopus), which, 
like the silk-cotton tree (Bombax ceiba), and the huge casbab 
(Adansonia digitata), belongs to the sub-order Bombacew of the 
family Sterculiacee. The following is the account I received of 
the passes :--Ist. One day’s journey up the Pucro is the mouth of 
the ay and two hours up the latter is that of the Mazaquia; 
from thence a journey of one hour and a-half by land leads to 
Parcaparca, a stream which falls into the Tiperri, a branch of the 
Paya. From Tiperri mouth to the head of the Paya is one day’s 
journey, and from the latter the Cordillera is ascended in four 

ours. At its foot on the other side is the head of the Arquia, in 
the course of which is the lagoon of Tigre, one day’s journey 
from the Tarena channel of the Atrato, into which the Arquia 
falls six leagues above its mouth. 2nd. One day’s journey up the 
Tapaliza is the mouth of the Apeyac, in one day up the latter the 
Cordillera is reached, and can be crossed in one day to the head of 
the Tigre, which falls into the lagoon. 3rd. The Paya falls into 
the Tuyra one day’s journey above the Pucro. It is two days 
from its mouth to its head, one day thence to Chacargoon, or 
Tagargona mountain, one day to its foot on the other side, one 
day thence to the Arquia, and one day down the latter to the 
Atrato. At the head of the Paya there are two streams, called 
‘Tracuna and Ucubquia. There isa rivulet in Chacargoon called 
Viyaco, which is said to contain a great quantity of aasites, or 
very fine gold dust. North of Chacargoon is Chistata mountains, 
in which there is a great waterfall. 4th. One day on foot up the 
bank of the Tuggule, a branch of the Paya farther to the right or 
south; one day across the Cordillera to the head of the Yo, and 
three days down that river to the Atrato, one day’s journey above 
its mouth. 

But the height of the Cordillera is by no means the most 
formidable difficulty. The Caio Coquito, or Faisan Chico, the 
most practicable of the thirteen mouths of the Atrato, presents 
the following almost insuperable obstacles, to which I directed 
attention in 1851, and which are detailed at length in the report 
to the Secretary of the United States Navy by Lieutenant Crauen, 
the hydrographer of the expedition sent by the United States 
Government in 1857 to survey the Atrato and Truando route. 
They are :—Ilst, a formidable sandbank extending two and one- 
third miles in front of it; 2nd, a bar with only 3ft. of water, 
and a rise of tide of only lft.; 3rd, a depth of only 6ft. to 12ft. 
for two miles 1026 yards above the bar; 4th, a width of only from 
15ft. to 35ft. between the mangrove trees on each side. Lieut. 
Crauen, in a letter to me, dated Bound Brook, New Jersey, 
August 3rd, 1858, says :—‘* My preliminary report was made on 
the 17th of May. . . . My detailed report is not made out, 
but I believe that my estimates will reach 500,000,000 dols., with 
fifty years of labour.” So much for the hydrographic difficulties and 
the subaqueous excavations they would render necessary. Should 
an attempt be made to remove these obstacles, the difficulty 
would be greatly enhanced by the peculiar unhealthiness of the 
operation of disturbing mud im places in the tropics where fresh 
and salt water meet, which is so great that even the constitution 
of the negroes of Demerara, Essequibo, and Berbice, who live in 
a swampy sort of delta in the same latitude, would not stand it. 
This I know from experience, for the shifting mud banks on the 
coast of sJemerara sometimes deposit masses of mud in front of 
the Koker doors that let off at low tide the surplus water of the 
trenches and canals of the empoldered lands on which the sugar- 
canes grow; and the worst cases of fever that I ever attended 
amongst the negroes of the plantations arose from the inhalation 
of the mephitic miasmata evolved from such deposits whilst they 
were removing them, 

This Atrata and Turgra line, which was suggested in opposition 
to mine, is alluded to by A lmiral Davis in his report to the Secre- 
tary of the United States Navy in 1866. He states that Mr. 
Gogorza, a resident of New Granada, had found there a pass only 
190ft. above the level of the sea. In January, 1867, however, a 
large party of explorers and surveyors from New York arrived in 


; Panama en route for Darien to examine the supposed pass; but 


the information they received in Panama induced them to abandon 
their design and go right back to New York. 

Anticipating that some one may suggest a cut from the Tuyra 
to the Gulf of Darien, so as to avoid the Atrato altogether, I 
beg to quotethe following passage from the Columbian Navigator: 
“All this coast from Tarena Cays (a little north of the Atrato 
mouths) to Cape Tiburon (the north boundary of the Gulf) is high 
and precipitous, with deep water off it; and it is very wild in the 
season of the breezes. It is very advisable, therefore, at these 
seasons to shun it. E. CULLEN. 

Jan. 10th, 1868, 





SEWAGE IRRIGATION, 

Sir, - Mr. James is quite in error respecting the distances of 
the Croydon irrigation grounds, for instead of being three miles 
away, the farm at Beddington is 900 yards from the town and 
2000 yards from the Town Hall itself, while the farm at South 
Norwood is only seventy yards from the houses and 400 yards from 
the centre of a crowded district. The medical gentleman referred 
to, then a recent resident, has modified his views, as your corre- 
spondent will find upon perusing the Transactions of the Leaming- 
ton Congress. 

Subsoil irrigation is a theoretical deduction very unpractical in 
application. To quote Mr. Baldwin Latham :—‘‘ The great evil of 
this system is the waste of fertilising matter it tends to promote; for 
we cannot for one moment lose sight of the fact that sewage 
admitted into porous underground pipes, when the saturation of 
the ground is incomplete, will have a greater tendency to gravi- 
tate still deeper into the earth, and out of the reach of vegetation. 
Indeed, if it is desired to get rid of the sewage rather than utilise 








it, this is one of the best plans that could be adopted ; in fact, it | 


would be conversion of a field into an absorbing area similar in 
principle to the dry wells so prevalent in many parts of the 
country. But the getting rid of the sewage in this way is pur- 
chased at the expense of fouling the underground water. And 
as at the present time the purity of all water supplies must take 
rank even before the agricultural question of the utilising sewage, 
it is absolutely necessary that the system to be adopted shall pre- 
serve the purity of all water supplies. It is very questionable if 
the sewage can be purified by this system, as, from present ex- 
perience, it is found that the sewage that flows but a short dis- 


tance through the ground, and passes into the subsoil drains, is | 


not purified, and on this account, in some cases, the drains have 
had to be removed from land treated with sewage. 
tion of the sewage appears to be effected by the surface soil, and 


The purifica- | 


not by the extent of soil through which the sewage may be made | 


to filter, for as we leave the surface the soil has less effect, until it 
ceases entirely to effect the purification.” 

Finally our death rate has fallen from 28°16 in 1000, at the time 
our board commenced their operations, to 16°6 in 1000; the death 
ratefor the year ending 31st December, 1867, and that in the face of 
an increase of 160 per cent. in the population. 

ALBERT LATHAM, Surveyor. 

Town Hall, Croydon, Jan. 14th, 1868. 





INJECTORS versus PUMPS. 

Sir,—As the author of the paper recently noticed in your 
columns, I may not unnaturally be expected to have a word to say 
in reply to your correspondent, A. B. Brown, on “ Injectors versus 
Pumps” in your issue of the 3rd inst. 

I do not propose to trespass at length on your valuable space, 
but to allow me to acknowledge the fairness with which your corre- 
spondent admits the several advantages claimed for the injector. 
Being a practical man I shall confine myself to a practical sugges- 
tion, which I think will be approved by the majority of those inter- 
ested in the question, My long experience with injectors is well 


| Arthur Willoughby Hemans 


| fall; by keeping down the size 


— 





known; but I believe it is not so generally known that I have also 
paid considerable attention to the ordinary donkey pump, as well 
as pumpsespecially contrived to compete with the injector. In both 
cases I am satistied of the inetiicacy of the pump and the supe- 
riority of the injector when supplemented with my recent improve- 
ments. AndI would suggest to Mr. Brown, that if he feels it would 
be to his advantage to submit to a fair competitive trial the merits 
of his pump against the new injector I recently submitted to the 
Society of Engineers, I am convinced this trial would set the vexed 
question of ‘* Injectors versus Pumps” at rest, and feel assured the 
verdict would not be against me. 

If, as it is said, imitation be the sincerest flattery, I take it as a 
good omen that Messrs. Brown, Wilson, and Co. call their donkey 
pump “ ‘the New Injector;” but, Sir, I remember having read in 
Esop’s fable that the donkey was still but a donkey though 
disguised in a lion’s skin. 

Manchester, January 7th, 1868. 


J. GRESHAM, 





MOUNTAIN LOCOMOTIVES, 

Sm,— While endorsing every word that your correspondent 
““A. A.” has written respecting vhe difficulties attending the in- 
troduction of any new principle, yet in the case of the Mont Cenis 
Railway he can hardly place the delay in opening the line to this 
account as the published accounts of the experiments which 
were made with so much care and at very great expense showed 
that the mid-rail system was a thorough success, and it was on 
the understanding that this was so, that capital was found to make 
the Mont Cenis Railway, not one of the contributors to which ever 
dreamed at the time he paid his money he was paying for an 
experiment. ‘*A, A.” must not, therefore, be surprised if those 
at a distance interested in the development of mountain locomo- 
tives should conclude, as your correspondent ** KR. M.” has done, 
that the **Mont Cenis Railway” engines will not work. Your 
correspondent ** A. A.,” from the tone of his letter, leads to the 
belief that he is intimately connected with the Mont Cenis Rail- 
way. I should, therefore, as one very anxious to gain some reliable 
information on this subject, feel obliged if he would state the real 
cause of the engines not working, because it is an admitted fact 
that the engines will not work. 

I cannot understand why engines on American lines should give 
so much greater percentage of tractive force than those in Europe. 
It is a fact that we get on most of our English lines a coefficient of 
one-fourth, and I have seldom, under the worst state of the rails, seen 
less than one-sixth; assuming, however, that moreisrequired on Mont 
Cenis by the experimental tests referred to by ** A. A.,” it would 
be gratifying to me and, I should say to many of your readers. —to 
learn under what circumstances these tests were made, with the 
view of forming some conclusive opinion —circumstances and class 
of engine may have much to do with this low coeflicient. 

The question of the adoption of the mid-rail is a very serious 
one, and should be well ventilated before incurring further 
expense. I have my doubts about the additional safety of the 
mid-rail; and the difficulties that must always exist at level 
crossings, no matter how ingenious the arrangement be to over- 
come them, will always be a source of trouble and expense, besides 
prohibiting that portion of the road occupied by the rails to the 
ordinary traffic. 

The statement that “RR. M.” makes 
formed by the engine he descril zy more or less than 
the experience of every locomotiv ngin , and the question 
of the length of the incline to be worked, as ** A. A.” must know 
well, stands on the very same foundation that the Mont Cenis 
engines do, viz., the ge ating power of the boiler. 

I have carefully watched the progress we are making with 
mountain locomotives, and fully concur in the opinion on this 
question expressed in your very able article introducing 1565, in 
your journal of January $rd, and which is so much to the purpose 
that I beg, with your permission, tv quote as follows :—** It is 
questionable, after all, whether the complication of the Fell sys- 
tem is really needed. It may be proved by calculation, and no 
doubt by experiment, that by using the weight of passengers and 
uggage for adhesion, what we may term self-contained steam 
carriages may be made which will ascend inclines of 1 in 12 on 
ordinary lines with great ease; and such a system may be, after 
all, much better than the mid-rail arrangement.” 

Jan. 14th, 15638, 











respe cting the duty per- 














G. H, R. 
Srr,—A friend, writing from 1, informs me that he has 
frequently drawn trains of 375 tons weight up gradients of 2} per 
cent. (L in 40), in very bad weather, with two locomotive engines, 
one at each end, and that he has ascended gradients of 4} per cent. 
(Lin 22) with engines having four axles coupled; he expects to ascend 
steeper rises with the Meyer engine, in which eight axles are 
coupled four and four together. In his opinion the best way to 
increase the adhesion is to increase the number of coupled wheels, 
without altering anything in the permanent way. Electricity, 
perhaps, may supply the means of increasing the adhesion, or 
making the wheels bite, but this problem is not yet solved. 
Newhaven, January 11, 1568. B. O. W. 
P.S.—My correspondent makes no mention of geared engines. 











MOIRA WINDING ENGINES, 

S1z,—I must apologise for not answering Mr. Scott's letter, and 
plead ‘‘ Christmas.” I am sorry that I do not understand how the 
drums are made. With a feeling of the deepest humility I turn 
back to the drawings in THE ENGI» EER of December 6th to search 
for the ** two distinct and separate drum rings,” &c., and tind they 
are not. Indetail drawings important details are generally shown. I 
am, however, glad to hear that there will bedrum rings, and I now 
feel quite comfortable about the ** wobbling.” I have my doubts 
about the wisdom of wearing away the piston rod in the gland, and 
in the ornamental pipe also; it will certainly halve the life of the 
piston rod. 

I am sorry to hear that the valves want weighting to make them 
of the stalk the valve itself is 
sufficiently heavy to overcome the friction of the gland. I can 
assure Mr. Scott that I am in earnest about the rocking of the 
cylinders, as a case of the kind with a pair of 36in. engines made 
by the Haigh Foundry Company, in which the brackets were cast 
on in a similar way, has recently come before my notice. 

10th January, 1568. ScRUTATOR, 





THE granite fort at Plymouth is being proceeded with, though it 
is well known that one hundred rounds of heavy shot will batter it 
to atoms. 

THe InstiTuTioN oF Civin EnGineeRS. — At the ordinary 
general meeting on Tuesday, the 14th inst., Mr. Charles Hutton 
Gregory, the president, in the chair, a report was brought up from 
the council stating that, under the provisions of Section IV. of the 
bye-laws, the following candidates had been admitted since the 
last announcement as students of the Institution : 

NAME OF CANDIDATE. PROPOSED BY 
Henry Adams Percy Westinacott 
Charles Augustus Alberga Thomas Rumball 

Robert William Peregrine Birch James Abernethy 
John Montrion Campion Henry Bolden 
Lindsay Heath Henry James Castle 
G. W. Hemans 
Osbert Henry Howarth W. Martley 
William Henry King William Humber 
Frank Howard Landon B. P. Stockman 
Arthur Hemery Le Breton John Hawkshaw 
Frederick Herbert Mollett Frederick ‘I’, Turner 
George Perllin Pocock Thomas Brassey 
George Henry Roberts John G. Blackburne 
Edward Lee Robertson E. B. Webb 
Dampier Seabrook Shaw W. Martley 

James Henry Waller W. Martley 

i John Hawkshaw 





Francis Wilton 
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FOREIGN AND COLONIAL RAILWAYS. 

Ir appears that the fifth section of the Royal Portuguese Railway, 
between Villa Nova de Gaia and Oporto still remains to be con- 
structed. The plans have been submitted to the Portuguese 
Government, but in the present financial state of the company it 
would be impossible to say when they will be carried out. Damage 
occasioned by inundations in the winter of 1565-6 are entirely 
repaired on the company’s existing lines, necessary works of final 
completion and consolidation were continued during 1806 and 
1867, and the directors now express a belief that the system is 
secure from all similar dangers as regards the future. A work- 
shop, which has been fitted up at the point of bifurcation of the 
company’s northern and eastern lines, has been specially devoted 
to the treatment of the sleepers employed. A preparation of 
creosote appears to be considered the best calculated to protect 
the sleepers against the deterioration resulting from the variations 
in the climate of Portugal, which is in turn high and in turn 
humid. Between June 25th, 1865, and October 3lst, 1867, the 
management renewed 251,856 sleepers, and the work of renewal 
is still being actively proceeded with. Bridges and viaducts are 
also being renewed with creosoted timber. The shedding at the 
Lisbon and other stations has been increased of late. At Lisbon, 
at the bifurcation, and at Portalégre, cheap sheds have also been 
erected in order to shelter the rolling-stock. A section of the 
system between Lisbon and Santarem, which was ceded to the 
company by the Government, was constructed with single-headed 
rails not fish-jointed, a defective kind of way, calculated to increase 
the cost of accidents and the expense of maintenance. The 








directors have been desirous of replacing these rails by Vignoles | 


rails, which are in use upon the greater part of the company’s 
lines; this course would involve an outlay of more than £24,000, 
and in the present state of the company’s affairs this amount can- 








not be raised. The management, accordingly, proposes to confine 
its elfort t present to the fish jointing of the section, at an 
expense of w0. This latter work has been already completed 
over a distance of 15g miles, and the good effects are being felt in 





connection with the circulation of the trains and the maintenance 
of the l k, which now comprises 54 locomotives, 222 
passenger carriages, 686 trucks, Xc The Spanish line from Ciudad 
Real to Badajoz was opened early in December, 1866; and the 
trains of the Royal Portuguese Company are now in communica- 
tion with Madrid, the whole distance being traversed in twenty- 
seven hours. For the attainment of this result the only sacrifice 
imposed on the company has been the running of a direct train 
between Lisbon and Badajoz. <A branch from the Ciudad Real and 
Badajoz line to the Belmez coal basin is expected to be opene: 
trafhe this month (January, 1868). The completion of t 

tension is expected to be attended with some advantage 
Royal Portuguese system, as it is hoped that it will not « 
duce a considerable coal traffic, but also that it will ¢ 


rolling-stock, 














company to obtain a part of its coal supplies on favourable terms. 
At present the position of the Royal Portuguese system is dis- 
couraging, but it is hoped that when roads are constructed to the 
stations, 1 when the northern line is united to Oporto, the 








hopes originally entertained with respect to the enterprise will be 


realised, 





The proposed constructi f a network of lines in Hungary has 
had the effect of directing public attention a good deal of late to 
that interesting country. On a gigantic scale it may be said that 





Hungary is to Europe what the basin of the Loire is to France. 


Traversed by a mighty river—the Danube —it is also furrowed by 
three great affluents, the Drave and the Save on the one hand and 
the The the other. The Drave and the Save run ! 
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brings to that great stream all the products of the plateau between 
the Carpathian and the Balkan mountains. Lut these rivers, 
capricious in their course, and bordered by marshes, are only 
partially adapted for navigation, and while they indicate the rout 
which the commerce of the country is likely to take, they only 





show the necessity which exists for the establis} 
After a long contest with Austria, Hungary ma 
obtained an independent existence, with the exception of qu 
of w id general policy. At present Hungary possesses but f 
railways, and what she has have been designed principally to 

the pu: poses of Hungary. They are, first, the Franco-Austrian lines 
from Vienna to Pesth, Szedin, Temeswar, and Orsova; secondly, 
the Theiss network from Sz k to Debreczin; and, thirdly, the 


yInock 
lines of the South Austrian, Lombardy, &c., Company, from Pesth 
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to Trieste. Many projects | » been brought forward for the for- 
mation of new lines, either to penetrate into the heart of Tran- 
sylvania, to join the Galician network vid Kaschau, or to unite 
Hungary to Austrian Silesia and Moravia. All these, no doubt, 
were serious projects, but their execution has been prevented by 


various events; the authorisation of the Austrian Government was | 


first required, and that was obtained the Hungarians 
showed but little favour to the proposals made, because they were 
1 


when 





not, strictly speaking, Hungarian affairs. Now political difficulties 
may be said to have disappeared, and geographical facilities and 
commercial necessities only remain to be considered. A year of 





comparative scarcity has shown that Hungary might become the 
granary of Europe, while during the last ten years she has also 
antities of cattle for HNuropean consumption. 
Hungarian agriculturists stand urgently in need of 
means of communication; they have only such manures as 
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they produce at home, and they cannot apply themselves to an | 


intensive agriculture, which would double their production. 

We have referred of late to Spanish railway matters, and more 
particularly to the constructive difficulties overcome by the Madrid, 
Saragossa, and Alicante Company. We propose now to say some- 
thing as to the main line of the Northern of Spain Railway Com- 
pany from Madrid to Irun, 410§ miles in length. On leaving 
Madrid the first difficulty which offered itself was the passage of 
the granitic chain of the Guadarrama, which forms the division 
between the basin of the Tagus and the plains of old Castile. The 
section from the palace of the Escurial to Avila presented extra- 
ordinary obstacles. Thus it was necessary in the course of 
43; miles to construct sixteen tunnels, of an aggregate length of 
458 yards, and to execute seventy-eight works of art. Among 
these last may be mentioned viaducts of masonry having a great 
number of arches of 50ft. span, and ranging in maximuin height 
from 100ft. to 136ft., besides girder bridges having 133ft. span. It 
may be added that the chain of the Guadarrama is crossed at a 
height of 1500ft. above the level of the sea: ~The worst section 
upon the Madrid and Irun line is that from Otzaurte to Beasain, 
22| miles in length, in the course of which there are twenty-three 
tunnels having a total extent of 6{ miles, and twenty-four works 
of art. Among these may be mentioned a viaduct having five 
metallic spans, one 198ft. wide and 105ft. high, and nine arches of 
masonry, having openings ranging from 40ft. to 50ft. wide. Heavy 
as these works may be the consolidation of the cuttings and em- 
bankments was attended, perhaps, with even greater difficulty. 
Although the sections from the Escurial to Avila, and from 
Otzaurte to Beasain presented exceptional difficulties, the 
remainder of the Madrid and Irun line also presents some notice- 
able works. Taking the line as a whole, we tind that it embraces 
altogether fifty-eight tunnels, having an aggregate length of 16} 
miles, and the total development of the works of art is 1236 yards. 
While the Northern of Spain line thus presented great difliculties 
of execution, other Spanish railways have been carried out with 
comparative ease and cheapness, at any rate in part. The line in 
working from Seville vid Xérés to Cadiz may be divided into two 
sections: the first, from Seville to Xérés, is 684 miles in length, 
and presents scarcely any difficulties or obstacles, since it follows 
the course of the Guadalquivir without meeting any other water- 
course of importance. The second section, from Xérés to Cadiz, 
including what is known as the Trocadero branch, is, on the con- 
trary, remarkable for the numerous bridges which have had to be 
constructed and the difficulties of construction attending the marshy 
lands traversed, So insuperable were these latter difficulties 
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deemed to be that between Puerto Real and San Fernando the 
company made a deviation of seven and a-half miles from the 
route originally marked out, after having expended considerable 
sums in fruitless works. The two most remarkable bridges occur- 
ring on the second section are, first, one thrown over the Guada- 
lete, which comprises metallic spans of 133ft., resting on tubular 
piers and abutments; and, secondly, one constructed over the river 
San Pedro, which comprises three spans on the same system and of 
the same width as those of the first bridge. 

Railways in India are steadily marching on. A junction has 
been effected this month between the systems of the Great 
Southern of India and the Madras companies, the latter having 
opened its line between Erode and Caroor, The Great Southern 
of India is a very high-sounding name, but the whole length of 
line which that company has been at present authorised to con- 
struct with the guarantee of the Indian Government is 166 miles, 
while the lines of the Madras, as at present mapped out, comprise 
825 miles. One would think that it would have been well for the 
Madras to have absorbed the Great Southern of India for good 
and all; but instead of such a policy as this being pursued it 
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appears that it is proposed to concede some further extensions to | 


the Great Southern. These lines are understood to have received the 
sanction of the Madras Government, but we are not yet informed 
whether they have been officially approved by the Secretary of 


| State for India in Council, and whether they have received his 


indispensable guarantee of 5 per cent. per annum upon the capital 
required to be expended in their construction. We say “ indis- 
pensable guarantee,” because experience has shown—teste, the 
Indian Branch Railway Company, now the guaranteed Oude and 
Rohilcund Railway Company—that without this precious 5 per 
cent. nothing can be done with Indian Railways. It only now 
remains for the Great Indian Peninsula Company to complete its 


| junctions with the East Indian system at Jubbulpore and with 


the Madras at Sholapore, and there will then exist uninterrupted 
railway communication between Delhi, Calcutta, Bombay, and 
Madras. When this consummation is attained, as it probably 
will be in the course of 1869, British India will be substantially 
under the domination of the locomotive. Unfortunately, the 
Great Indian Peninsula Company has many difficulties on its hands 
just at present. The reconstruction of the ruined Mhow-kee- 
Mullee viaduct appears to have made at present but little progress, 


but a temporary pile bridge has probably been by this time com- | 


pleted. The revenue of the company keeps up pretty well, all 
things considered. 


EDUCATIONAL APPARATUS AT THE PARIS 
EXHIBITION, 

E of the greatest of the many drawbacks to the successful 
education of our artisan classes in scientific subjects is the want 
of suitable apparatus for enabling the teacher to demonstrate to 
his pupils the principles, and to elucidate the more important 
facts, of the science in which he gives instruction. And this want 
is const y being felt by science teachers, except, perhaps, by a 
very 
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y few who may be fortunate enough to have their classes in 
connection with institutions provided, by the munificence and 
public spirit of their patrons and directors, with the best scientific 
appliances that can be procured. But such instances are extremely 
rare ; and, generally speaking, the teacher himself has to provide 
the funds necessary to enable him to purchase the required appa- 
ratu It is true the Science and Art Department very liberally 
assists its teachers to procure what is necessary ; but, even with 
this assistance, so expensive is scientific apparatus generally, that 
very often a teacher has to choose between constructing some in- 
ment for himself—in which case he is put to very great 
le, with perhaps no other result than failure to reward him 
is compelled to forego the performance of some highly 
interesting experiment in illustration of some important principle. 
In the latter case the pupils must take the teacher’s statements 
upon trust, aud imagine the experiment; and if this often occurs 
1 be instruction degenerates into a mere system of 
‘or science teaching to be in reality what it professes 

t it is expected it should be, it is indispensable that 
uld be supplied with every essential instrument for 

Such apparatus ought to possess the three qualifica- 












teachers sh 
the purpose. 
tions of simplicity of construction, real usefulness, and cheapness. 

It was but reasonable to expect that in the Paris Exhibition, in 
t.e class devoted to the purpose, there would be a large amount of 
| apparatus possessing these qualificatious collected from all parts 








ype, especially from those States whose increasing manufac- 
iring prosperity is said to be due to the high technical education 
i their 
The writer 


artisans, 
having often been put to great inconvenience from 
some piece of apparatus to illustrate lessons in 
chemistry and electricity, either from its great price or its 
inutility, was induced to visit the Exhibition for the purpose of 
acquainting himself with such new and cheap forms, or moditica- 
tions of old forms of instruments as would be useful to him; and he 
anticipated very great difliculty in selecting from where all would 
be sure to be good such as would answer his purpose best. The 
real difficulty, however, was not in the selecting, but in the find- 
ing such; and it was not until several days had been spent in search- 
ing among the cases in Class XII. that he was obliged reluctantly 
to come to the same conclusion as other science teachers had 
arrived at, viz., that as regards apparatus of the class required for 
the instruction of artisan science classes, Class XII. contained 
next to nothing really useful or novel. 
several of the sections some most elaborately constructed appa- 
ratus; but these were either adapted only for purposes of researc 
or were of far too custly a description ever to find their way into 
any but the most affluent establishments. Such, for instance, 
among many others, were the large induction coils in the cases of 
Ruhmkorti’s and the Genoese Society, for the construction of 
physical apparatus; Becquerel’s large thermo-electric pile; Marcus's 
ditto; Foucault’s apparatus for the development of heat by 
magneto-electric induction; Ladd’s and Siemens’ dynamo-electric 
machines ; Regnault’s apparatus for demonstrating the laws of 
expansion and contraction of gases subjected to variations of 
temperature and pressure; Thomson’s beautiful reflecting galva- 
nometer in Elliott's case; Geissler’s tubes; some magnificent gradu- 
ated glass apparatus for volumetric ani gas analysis by Guedwillo 
in the Russian, and Reverend in the French sections; Dubosque’s 
large direct vision spectroscope; electric lamps, and chemical 
balances everywhere. Many of these have a special interest 
attached to them; they were all exceedingly well finished, but the 
writer did not observe that the foreign articles were in any respect 
superior to what could be turned out by our own makers, whilst 
their prices, asfar as he could ascertain, were as high as in England. 

Among the very few apparatuses likely to be useful to a science 
teachet, electrical machines of the Holtz description were notice- 
able for their variety and number. They were to be seen in 
several parts of the French, Prussian, and ;Austrian sections. 
They deserve to be more generally adopted in this country 
than they are, not on account of any superiority they 
might be supposed to possess over the ordinary form of plate 
machine, but, being in the same category with the machines of 
Wheatstone, Siemens, and Ladd, and illustrating the direct con- 
version of work into electrical force, they could not fail in being of 
great assistance to a teacher in his lessons on the mutual converti- 
bility of the physical forces. As regards cost they are about the 
same in price as the ordinary machines ; one by Schultz, 12in, 
diameter, was labelled 112f, 

In the Austrian section a large Winter's electrical machine was 
exhibited. This form possesses several decided advantages over the 
ordinary construction—the insulation of the plate is more perfect, 
both kinds of electricity can be obtained without trouble, and by the 
aid of the condensing ring a very long spark can be procured when 
desired. These advantages render it a very desirable form of 
machine for the teacher to employ in his lessons. 

Leyden jars in the ordinary form are very expensive and very 
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troublesome to construct, the principal difficulty consisting in 
coating the inner surface. In the French section Darnet and 
| Linzard exhibited a form of jar in which this difficulty was over- 
| come ; they substituted a jar without bottom—in fact, an ordinary 
| gas jar—in place of the usual narrow-mouthed bottle. This 
possesses the advantage of ease of construction over the old 
form. Nevertheless, so bulky is a Leyden battery, and so expen- 
sive, that I cannot but think some very simple substitute might be 
made to serve its purpose. The writer has for some time used a 
number of plates of s combined, and, with very little cost, and in 
vory little space, he has obtained quite as powerful effects as from 
a number of jars, exposing the same amount of coated surface. 
This is, of course, no new idea, but it seems to be lost sight of on 
account of its simplicity and some slight drawbacks. 
| Of collections of electrical apparatus there were very few speci- 
|} mens. In the Canadian section were models of telegraphic appa- 
| ratus for educational purposes, but they appeared too small to be 
| of much service for a large class of students. Statham’s cases 
| have the same defect, though they would unquestionably be of 
| service to pupils for private experimenting. The same may be 
said of chemical cabinets. Few students, even with the aid of the 
| most elaborate printed directions, can become clever manipulators; 
skill ian ssastes chemistry can only be taught by a teacher in the 
| laboratory. Nevertheless, well-fitted chests are not to be despised 
where the use of a laboratory is not to be had. One of the greatest 
defects in our present system of teaching chemistry is the almost 
or entire neglect of the practical part of the seience. Unless 
| chemistry is to be regarded simply as a collection of facts to be 
| stored up in the memory, it must be taught not only by lectures, 
| but likewise by actual practice. Of course a room fit to form a 
laboratory cannot always be had ; in such cases might not assist 
ance be rendered by the Science Department towards the purchase 
by the students themselves of some one or other of a number of 
chemical chests fitted up by direction of the Department’ This 
| would undoubtedly act as a stimulus to pupils te work, and in the 
| end would be found far more beneficial than a simple knowledge 
| of theoretical chemistry. 
Where very expensive apparatus cannot be procured, would not 
well-constructed models be of great assistance to a teacher’ A 
| large Coulomb's torsion electrometer, for instance, would be too 
costly for a science class, but, in its absence, a good working model 
would undoubtedly convey a better knowledge of its uses than the 
| best written description accompanied with an engraving. For 
| some purposes good diagrams also are of essential service, although 
| for representations of apparatus they must undoubtedly be more 
| or less a failure. 
| Both models and diagrams in Class XII. were conspicuous by 
their abserice. 
| The whole subject of apparatus for use in artisan s » classes 
requires careful consideration. At present what a teacher has at 
his command is either too small for any but individual teaching, 
or it is clumsily constructed and will not answer its presumbd 
purpose. Large and conspicuous instruments are necessary f 
class teaching, and if these are constructed without any reg 
ornamental appendages, as is too generally the case, there is no 
reason why they should not be sold at a price such as would put 
them within the reach of every teacher. W. 




















SovutH KENSINGTON MuseumM.—Visitors during the week ending 
1lth January, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 5749; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1237; total, 
6986; average of corresponding week in former years, {852 ; 
total from the opening of the Museu, 7,143,810. 

IRON versus STEEL RatLs.—We have now before our minds an 
instance in which, in this country, the best portion of an extensive 
system is that which was, upon its formation, eighteen years ag 
laid down with rails which could pass the muster of directors who 
were themselves ironmasters in the district through which the ] 
ran. These rails haverecently been taken up, fished, th 
again laid. They are in a condition, perhaps, superior to thei 
when they were first laid. The wear they were first subjected to 
gradually solidified the top, which is now altered from its original 
shape only in being slightly flatter. These are not the most 
expensive class of iron rails, but are of a quality which could 
now be produced much below the price at which large contracts 
are being now taken for steel rails. Other instances of the long 
wear of good iron rails might be given; but in these remarks our 
object is merely to stimulate the investigations now being male. 
The railway companies are proceeding cautiously in the matter. 
The North-Western Company are not producing steel rails so 
largely as formerly. Tke North British Company received tenders 
on Tuesday for rails, in which the proportions were 3000 tons of 
iron and 500 tons of steel; and next Monday the Great Northern 
will receive offers for 3600 tons of iron and 620 tons of steel rails. 
| It may well be hoped that, with a view to demonstrate the rela- 
tive value of iron and steel rails, these companies may be able to 
accept iron of a quality which shall make the comparison com- 
plete.— Mining Journal. 

Sir W. Syow Harris’s LIGHTNING CONDUCTORS FOR SHIPS 
The history of the introduction of lightning conductors into the 
toyal Navy offers another, amongst innumerable instances, of the 
difficulty of getting a board composed of mere sailors to progress 
with the age. Mr. Charles Tomlinson states, in the interestir 
biography heading *“‘A Treatise on Frictional tricity,” 
(London: Virtue and Co., 1867), that at the outset of Sir W.S. 
Harris's labours, so little was the subject known, “that the most 
erroneous views were held respecting the phenomena of a thund 
storm and the action of conductors.” It was considered, esp: 
by naval men, that conductors were even positively mischievous 
by attracting lightning. To set these doubts at rest a mixed 
commission of naval and scientific men was appointed by Govern- 
ment to report on lightning conductors for ships. The committee 
met several times, when Harris gave his evidence, exhibited his 
experiments, and answered the inquiries of the commissioners, 
Dr. Wollaston, the great chemist, and the well-known inventor of 
the process for making platinum wire, took great interest in this 
| inquiry. It was proposed to send the charge of a large battery 
| through a mixed system of conductors in a curved form, and to 
try the effect on a thin wire extended along the chord of the 
curve. “Harris replied that the discharge would be along the 
chord.” Wollaston then took out of his pocket some of lis fine 
platinum wire, and joined with it the two ends of the curve. Some 
difficulty arose as to how to support the curve; Harris at once 
said, ‘‘I will hold it.” The committee begged him not to run 
so much risk. He replied, “If I were not certain of my principles 
I should be ashamed to appear before you. There is no danger.” 
The discharge went through the platinum wire, which, of course, 
disappeared in vapour. The commissioners in the end concluded 
| **that the fixed conductors of Mr. Harris are superior to all others, 
and they earnestly recommended their general adoption into the 
Royal Navy. Still, however, the official mind was not satisfied. 
Ten ships had been ordered to be fitted with the conductors, trials 
of their value had been made in various parts of the world, and, 
although experience fully justified their use, an order was given to 
have the copper conductors stripped off every ship as it came into 
dock. About this time some granite chimneys had been erected 
| in the victualling department at Devonport, and the engineer, Sir 
John Rennie, had fitted one of them with lightning conductors on 
Harris’s plan, and was about to protect the other in a similar 
| manner, when an order was given to remove the conductor from 
| the protected chimney, and to leave the other chimney as it was. 
On the receipt of this order the engineer waited on Harris in a 
state of great excitement, and, after talking the matter over, 
Harris said, ‘‘ Well, never mind, nature will avenge us.” Never 
was prophecy more truly uttered, for before the order could be 
| obeyed a thunderstorm passed over Plymouth, the lightning struck 
| the unprotected chimney, and made a great rent in its side, while 
' the protected chimney was of course uninjured, 
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WHEEL-BORING AND KEY-SLOT CUTTING MACHINE AT THE LATE PARIS EXHIBITION. 
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WE illustrate above (from drawings furnished by the I. Aus- 
trian Commission) a fine tool, exhibited by Mesrs. Reiter, and 
constructed after designs by Mr. A. Greatner, now in their em- 
ployment, and one time a pupil in a leading Manchester engineer’s 
shop. The machine will be remembered by professional visitors to 
the Paris Exhibition as standing at the corner of the Swiss section, 
next the inner circle of the great machine gallery, and it was well 
worthy of its prominent position, for, in point of workmanship, it 
was amongst the best of the foreign tools exhibited, whilst its 
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general design was also very creditable to the author. Its action 
as a wheel-boring machine will easily be understood by engineers, 


but, as a key-slot cutting instrument, it requires a little explana- | 


tion, the principle embodied being that of Sharp, Stewart, and 
Co.’s slot drill. From the enlarged sections of the boring bar 
shown at A and B, it will be seen that it consists of a hollow shaft, 
with a smaller shaft passing through it, and at a certain point a 
pair of very small bevel wheels driving a revolving cutter. The in- 


ternal shaft is driven by the wheel shown in the plan near its 
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extremity, thus giving motion to the cutter, which protrudes 
through a hole in the boring bar, and grooves out a slot in the eye 
of any wheel secured on to the vertical face plate of the machine 
as the entire boring bar travels forward with a movement imparted 
to it through the rack on its circumference, also shown in the 
plan. The adaptation of this system to wheel key-groove cutting 
is quite new and exceedingly well carried out. The machine was 
capable of taking wheels up to about 20ft., and the castings were 
well designed for heavy work, though no metal was wasted in them, 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. é 
BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBURKG.—M. B. M. Wotrr, Bookseller. 


TO CORRESPONDENTS. 

*.* Letters intended for publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 

* * Wecannot u 
must therefore request our correspondents to keep copies. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

F.E. Q.—Fes. 

T, H.—* Williams’ Practical Geodesy.” 

HM. GRUSON (Prussia).—eceived with thanks. 

Hi. Y. W. (Pimlico).—Ist. No. 2nd, The Great Eastern paddle engines are fitted 
with disconnecting gear. 

A. B.— We know nothing whatever of the association which you name ; therefore we 
cannot possibly express an opinion. . 
H. D. — We have been promised drawings and full particulars by the firm, which 

we shall publish as soon as possible after their receipt. 

T. M.—The safest course will be to secure a patent at once. Any one can effect an 
improvement, patent it, and. in a sense, * bar you out,” to use your own words | 

A. W. (Leiston).— We cannot find any record of a patent under that name. We 
do not know where you will jind any further account, Why not write to the 
inventor ? 

T. E.—Ist. From 120 to 130 revolutions per minute. 2nd, The gimball suspen- 
sion is the best. 3rd. It is not easy to say; anything between Sin, and twice as 
much will do. 

A SUBSCRIBER,—“ Glynn on Cranes,” in Weale's Series, will supply you with full 
information. You can procure the book for a couple of shillings from Messrs 
Virtue. publishers, Holborn. 

A DRAUGHTSMAN.—No examination whatever, The appointment is obtained 
just as in a private establishment ; the pay, too, ts very small, and the position 
presents no exceptional advantages of any kind. » ? ‘ 

T. C. F. (Darlington).—A paper on the subject was read before the Society of 
Arts last year. You can obtain it, we fancy, by addressing a note to the 
Secretary, P. Le Neve Foster, Esq., John-street. Adelphi, London, 

M. D.-—There are literally dozens of ways in which expansion gear can be worked 
from the governor. If you wi'l state what you want to do, and give us some idea 
“of the kind of engine, we will be able to advise you. / 

AN INQUIRER.—// the water is clean and free from sand, the piston will work 
very well, but, on the whole, you will find the plunger most satisfactory. We 
should prefer a vertical donkey, but there is no strong objection to the horizontal 
arrangement. : 

JAMES 200.—We advise you to go to a patent agent,as you are in absolut: 
ignorance of the mode in which a patent is secured. If you determine to go on 
yourself. the first step «s to procure the proper forms at the Great Seal Patent-o fice, 
Chancery-lane. These must be filled up with a declaration that you are the (rue 
and original inventor, &c., and with your provisional spefication, that is to 
say, a short description of the invention, The latter must be drawn on a £5 
stamp. The declaration must then be made before a magistrate or person 
qualified to receive affidavits, and the declaration and specification lodged in the 

| Patent-office. The cost is about £5 5s. 








TWO QUERIES. 
(To the Editor of The Engineer.) 
Str,—Is there known in England a sheepskin washing machine on the plan 
of a hemp scutching machine as used in Buenos Ayres ” 
Which is the best machine fur fine-sifting lime as it comes from the 
kiln ? W. H. D. 





STEEL MAKING. 
(To the Editor of The Engineer.) 

S1x,—Will any of your correspondents kindly inform me where I can obtain 
information about Buckhead’s system of making steel direct from the ore, or 
the names of the manufacturers of the apparatus in England ? 

_— AN OLD SUBSCRIBER. 
BUNYAN’S FIRE ENGINES. 
(To the Editor of The Engineer) 

StR,—Will you permit me to inquire, through your valuable paper, if any of 
its readers can furnish me with particulars of Bunyan’s fire engine, combminz 
manual power with steam power, that is, the engine can be worked by manual 
power until the steam can be got up sufficient for its working ? J.B. 

Mincing-lane, London, E.C., January l4th, 1868. 





MEETINGS NEXT WEEK, 

SOCIETY OF ARTS.— Thursday and Friday, January 23rd and 24th, at twelve 
o’clock.—Conference on Technical Education 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 2ist, at 8 p.m., 
Renewed discussion upon the papers on ‘‘ The Victoria Bridge,” and on “ New 
Railways at Battersea, &c.” 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. — Wednesday, January 
22nd, at 8 p.m. ‘On the Sea Wall on Teignmouth Beach, South Devon 
Railway,” by George W. Willcocks. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meet- 
ing, Monday, January 20th, at half-past eight precisely.—* Explosive Bullets, 
and their application to Military Purposes,” by Major G. VY. Fosbery, V.C., 
H.M, Bengal Staff Corps. 


Advertisements cannot be inserted unless delivered before seven o'clock 
on Thursday evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 

ks are the same rate for the space they fill, All single advertise- 
ments from the country must be accompanied by stamps in payment. 

Letters relating to the adverti: ts and p 9 tment of this paper are 
to be addressed to the publisher, MR, GEORGE LEOPOLD RICHE; ail other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per 

be made. THE ENGINEER és registered for transmission abroad. 
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COLLIERY EXPLOSIONS—BURNING FIRE-DAMP AT INTERVALS 
OF TIME AND SPACE, 

Or the army of the 300,000 and odd colliers of Great 
Britain, raising annually some 98,000,000 tons of coal, not 
fewer than 1484 were killed in the year 1866. This 
amounts to a melancholy increase of fifty per cent. over 
the number of 984 killed in the previous year. The total 
number of lives lost during the last year has not yet been 
ss but we fear that it will not contrast very 
avourably with even the terrible statistics of 1866. 
When it is remembered that the number of men wounded 
is not stated, and that, further, each unit does not stand for 
a worthless ruffian of a city’s back slums, but for, in most 
cases, the father of a family, and primd facie a worker, 
the political economist must see that, as we wrote years 
ago in these pages, the country is hauling up a not un- 
limited stock of mineral treasure at the expense of a heavy 
percentage of its life’s blood. In one word, more than a 
regiment of the soldiers of labour, after working face to 
face with death for years, annually die at their posts. 
Still speaking as political economists, it would be very 
narrow-minded to ;suppose that we all of us do not pay, 
in some way or other, and in a more or Jess tahgible mode, for 
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all this. It is a duty, merely from an economical point of 
view, to try to diminish as much as possible this enormous 
waste of valuable life. Now a very considerable propor- 
tion of these disasters, as we hardly need remark, is caused 
by éxplosions of gas, and we should hence gladly welcome 
any more or less hopeful proposal of improvement in this 
direction. 

The 7'imes of the 3ist of last month contained a letter 
from an engineer, endorsed with his name and address, in 
which publicity was given to a suggestion that has pro- 
bably—at any rate in its bare features—before occurred to 
many. After remarking that “the galleries of the slate 
quarries of Angiers, France, are or were until lately 
lighted by electricity,” the writer observed, “that the 
electric light could be employed to diminish the chances 
of explosion in collieries. Fire-damp is often lighted by 
the miners on purpose in order to consume the carburetted 
hydrogen, and thus prevent the presence for a time of a 
too great quantity. By conducting insulated wires to the 
‘headings,’ and intermittently putting on and breaking 
the circuit during the eighteen hours in the twenty-four 
that the men are out of the pit, the dangerous fire-damp 
would be burnt and the choke-damp, or carbonic acid gas, 
generated would naturally be at once got rid of by the 
usual means of ventilation. A magneto-electric machine, 
worked by the ordinary winding-engine, could easily 
generate the electricity required. By letting the current 


| on at the proper intervals the fire-damp would be burnt 
| as soon as it accumulated, and there would be no danger 


| 
| 


| previous shift. 





| atmospheric air. 


of injury to the roof.’ We understand from Mr. Paget 
himself that he has since learnt that he cannot claim the 
merit, such as it is, of priority in this idea; but that it 
appeared feasible to him from having seen in a South 
Wales colliery, the fire-damp, which collects in hollows in 
the roof of colliery workings, ignited around the wire 
ganze of a safety lamp held up inthe hand. It is also confes- 
sedly obvious that there would be danger in dealing in this 
way with a “blower,” or sudden irruption of gas from a 
cleft in the strata; or, still more, with what are called in 
the North “bags of foulness”—z.e., subterranean gas 
holders. 

As long as any mechanical plan is not practically carried 
out, and cannot offer the knock-down argument of success, 
it is notoriously easy to find objections; and we may even 
add that it is dangerous for a professional man’s reputa- 
tion to publish proposals which he has not actually carried 
out. It is always delightfully easy to speak of a scheme 
on paper, however promising, in the mode adopted by our 
last week’s fiery correspondent, “Coal.” But let us 
consider the question more at length, for—though we very 
much doubt whether any colliery proprietor could be per- 
suaded to try it—the speculation is at least interesting. 

The object sought to be obtained is simply safely to 
consume theexplosive mixture formed by the combination of 
the carburetted hydrogen, exuding from the coal, with 
The plan, therefore, seeks to be pre- 
ventive, and not merely curative, as is the safety lamp. 
In former times, when most colliery workings were of less 
extent than at present, an experienced and courageous 
pitman was often specially employed to visit the workings 
before the other men began work, and purposely set fire to 
any gas that had collected since the departure of the 
But this very dangerous plan is of course, 
for obvious reasons, impractical in considerable workings; 
and, as the men can, at apy rate, go to work with the 
“ Geordie,” or Davy lamp, it is no longer much used. 
As a curious instance of this practice we may, however, 
quote a little work which, whatever its merits, was written 
by a mining engineer who dwelt “thirty years in a mining 
district.”* The writer speaks of an old man who “ was 
employed to examine the workings of a mine—not a very 
large one at that time, but very fiery—before the men 
were allowed into the work, and for which he received 5s. 
per day. In the different places to be examined there were 
holes sunk in the bottom, just large enough to allowof a man 
getting in and stooping down. It was his duty to examine 
every place, and if there was fire-damp he lighted his 
candle outside the danger, placed it in clay, sticking the 
clay on to a small board, to which was attached a string. 
He then got into the hole, having on a thick flannel 
jacket, and his head and hands covered also, and, having 
placed a couple of small boards over his head, got as low 
into the hole as he could, and then drew the board with 
the lighted candle in to him, and exploded the gas.” 

Firing the gas, and transmuting an explosive mixture 
into inexplosive carbonic acid and water was, in fact, the 
only means by which fiery mines could be worked at all 
before the introduction of the safety lamp; and, in the 
absence of the men this process could, we think, be carried 
out at such intervals of time and space that the roof would 
be in no danger. Every electrician knows that by having 
discontinuous lengths of wire it would be possible 
simultaneously to generate a number of electric sparks in 
different parts of the pit. The numerous electric sparks 
could thus be made simultaneously to ignite small volumes 
of gas at different parts of the works; or, instead of the 
different pieces of wire being disconnected, they could 
simply be united by thin pieces, which would get red hot 
with the passage of the electric current. The wires would 
of course have to be laid in as high a position as possible, 
as it is well known that the light carburetted hydrogen 
and olefiant gases collect themselves at the highest levels. 
The cost of executing the plan would be comparatively 
slight, especially as the eater portion of the wire need 
not even be insulated; and the electricity would be cheaply 
generated in the mode suggested above. 

The great value of the plan described—of course supposing 
it be practicable, which no one can either absolutely assert, 
or absolutely deny before a trial—would be that it would 
utilise for the purposes of safety and economy the con- 
siderable portion of the twenty-four hours that the 
workers were out of the pit. To illustrate this point we 
may state that Mr. Nixon, of the firm of Nixon, Taylor, 
and Cory, one of the most distinguished and energetic 
living mining engineers in the kingdom, has been good 
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enough to send us a pamphlet* based upon a letter to 
the Mining Journal, dated November 21st last, in whic 
he advocates double shifts of men, as contrasted with 
the single shift system. Mr. Nixon, before working for 
twenty years in the Aberdare district of South Wales, 
was educated as a viewer in the Northumberland and 
Durham coal-fields. In the collieries of the North 
of England “there are two relays or ‘shifts’ of men 
working seven hours each.” With the single shift system 
as adopted in South Wales, in order to do the same 
amount of work, there is a larger number of men at one 
time in the pit, and a greater number of people are hence 
exposed to danger from explosion. It is also obvious that 
the men are fresher, and that division and supervision of 
labour can be better carried out. Amongst the numerous 
advantages in favour of the double-shift system, it is also 
pointed out by Mr. Nixon that:—* The working places with 
the double shift are never for an instant unoccupied, and 
every premonitory indication of danger from an outburst of 
gas, the giving way of the roof, or falling of the coal, will 
probably be observed and prepared for; whereas with the 
single shift the workmen leave their places sometimes for 
an hour or more and congregate for dinner, during which 
time gas may have been given off and accumulated on the 
roof, or coal ready to fall.” He states that te has snown a 
severe explosion attended with yreat loss of life occur on the 
colliers’ return from the igniting of gas given off during the 
absence of the colliers at dinner.” We may at once say that 
Mr. Nixon has quite convinced us of the value of his pro- 
position, and we even feel inclined to agree with his pro- 
posal that “the Mines Inspection Bill be at once amended, 
and a clause added:—That no colliery liable to give off 
explosive gases shall be worked, except on the double-shift 
or northern system.” At the same time it seems to us 
that a system of igniting the fire-damp at intervals of time 
and space would greatly increase the safety of the “single 
shift” plan, and would even be useful with “double 
shifts.” 


DOCKYARD ROADS, 

WE cannot be justly accused of dealing too leniently 
with the errors and shortcomings of official departments ; 
and to those of the Admiralty in particular we have 
shown little mercy. We can therefore do an act of bare 
justice by that body without the least risk of being told 
that we display partiality. This act of justice refers to 
Mr. Seely’s pigs, and it simply consists in correcting very 
erroneous ideas which are entertained regarding the value 
of the pavements in certain of our dockyards, and the 
course which has been pursued by the Admiralty in con- 
structing and maintaining the roads in these national 
workshops. Our readers must be familiar with the fact 
that pig iron has been used at Woolwich and elsewhere 
instead of ordinary paving stones; and they doubtless 
remember that Mr. Seely some time since denounced this 
use of iron as an extravagance, and extracted from the 
Government a promise that measures would be taken to 
dispose of the pigs. The force of Mr. Seely’s arguments 

in the statements that the iron was of first-class 
quality, and could be sold at a very high price. He set down 
what are known as “ Seely’s pigs” as representing so much 
capital lying idle or worse, and he lashed the Government 
in general, and the Admiralty in particular, for this assumed 
waste. Now it is well known that the defects of Admiralty 
administration are many and grievous, at least it is not 
our fault if abuses and imperfections in the department 
have not received public attention, but in writing of these 
things we have always sought to promulgate only the 
truth, and to pronounce our judgment accordingly. As 
we have found fault with the Admiralty when in the 
wrong, so shall we defend them when in the right; and it 
appears to us that in the matter of Mr. Seely’s pigs the 
Admiralty has been very much in the right and Mr. 
Seely very much in the wrong. If the department has 
suffered unjustly, however, only its slowness of action is 
to be blamed. A bluebook has but just been published 
containing a clear and accurate exposition of the whole 
state of the case, which, had it been published long since, 
would have proved that the Admiralty has not been much 
in fault, and that Mr. Seely, acting no doubt on imperfect 
information, had made not a few erroneous assertions, for 
which he is hardly to be held answerable. We shall 
endeavour to place the truth before our readers, taking it 
for granted that this bluebook on “Navy Pig Iron” is 
accurate. : 

It may be worth while, in the first place, to explain 
what this pig iron is, In the old days of sailing ships 
large quantities of iron were used as ballast. What was 
the total weight in use in our fleets it is not easy to say, 
but it is certain that as steam came into use pig ballast, to 
the extent of nearly 40,000 tons, went out of use. The 
contract for ballast made in 1815 stipulated that the large 
pigs should be 3ft. long and 6in. square, the small pigs to 
18in. long, 6in. broad, and 43in deep ; one ton to be equal 
to five cubic feet. The iron to be good, sound, 
merchantable, and not to break. It will be seen that these 
pigs are totally different from any others in the market, 
and any one versed in puddling will understand that they 
could only be puddled at an extra price because of their 
great size. These pigs are therefore not marketable in the 
strict sense of the term, as there are no other pigs like 
them offered for sale. As they were landed from our 
ships at various dockyards they accumulated by 
degrees;. and it seems that up to a period of ‘fifteen 
years ago many attempts were made to dispose of them, 

ut it would appear with very little success. A thousand 
tons were re-purchased by the firm from whom they had 
been obtained under the 1815 contract, but of this quantity 
only 170 tons of pigs made in France were found suitable 
for found urposes, the rest being used once more as 
ballast. Within the last fifteen years the Government 
have only tried to dispose publicly of the iron in small 
parcels, and the prices obtained varied between 32s. 10d. 
per ton for broken ballast and 44s. per ton for ballast 
unbroken. Certain private offers were also occasionally 
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tons, which were unhesitatingly accepted. The whole 
quantity of ballast sold between 1860 and 1866 was 1823 
tons, at about 47s. per ton all round. From these facts it 
appears that the fair value of the pig is but 47s. per ton, 
the buyer paying the cost of removal, and that the 
Admiralty have done their best to convert the iron into 
money. On both these points Mr. Seely has been com- 
pletely in error. 

With the introduction of steam and the erection of large 
workshops it became evident that the ballast pigs might 
be usefully employed in the formation of roads. It 
must be borne in mind that most of our dockyards 
stand on made ground in swampy districts, and the 
wear and tear of ordinary roads resting on such a 
foundation, caused by the transport of very heavy cast- 
ings and other portions of machinery, and armour-plates, 
Was so great as to become a source of much loss and incon- 
venience. Thousands of tons of pig, useless as far as was 
known for foundry purposes, were stacked in the yards ; 
and this pig it was perceived was just the thing for roads 
intended to sustain exceptionally heavy traflic, and so it 
was gradually used up; 29,182 tons of pigs being em- 
ployed in the formation of about 36,000 superficial yards 
of roadway and flooring. It becomes a matter of im- 
portance to determine how far the use of metal in this 
way instead of stone was consistent with economy. We 
find from the dockyard returns that the average relative 
expense of laying iron ballast, and that of using granite 
for paving and tramroads, is for ballast as paving, exea- 
vating, forming the ground, and every expense, except the 
iron ballast, 2s. 6d. per superficial yard; granite, 10s. 6d. 
per superficial yard. For ballast as tramroads, foundation, 
and every expense except the ballast, 9s. per yard lineal 
for the double line; granite, for the double line, £3 5s.; 
from which it may be seen that, taking the ballast at the 
price obtained for it by sale, viz., £2 7s. per ton, the cost 
of laying it would be £4 4s. per yard lineal, or only 19s. 
more than the cost of granite. But it must be borne in 
mind that whilst a granite tramway has required hitherto 

ing and redressing at the very least once in seven 

since the adoption of heavy armour-plating for 

s renewal more frequently, the iron ballast dves 

not shift, is not so easily displaced from its foundation, and 
the effect of wear and tear upon it being so slight as to be 
neariy inappreciable, it may almost be termed everlasting. 
To this it must be added that the resistance to traction is 
less on iron than granite, and so it appears that upon the 
whole the substitution of these pigs for granite was an 
eminently prudent step. The following data bear forcibly 
on this point, and as they contain information generally 
useful to engineers, we give them here in full as they 
appear in the report of the “ Director of Works.” The 
prices represent the average for the four principal yards, 
Chatham, Sheerness, Portsmouth, and Devonport:—“ The 
first cost of granite ordinary metalling or macadamised 


road is 3s. 5d. per yard superticial, or 10s. 3d. per yard run 


of roadway, and the annual maintenance 1ld. <A road 
of this description, properly constructed with new metal, 
and used by wheeled vehicles of suitable construction, is 
limited only in its duration by its system of maintenance, 
but no macadamised road would bear the traffic necessary 
in connection with iron shipbuilding. ; 

“ The first cost of granite pitching on concrete, laid and 
grouted, is 12s. per yard superficial, or £1 16s. per yard 
run of roadway, and the annual maintenance uncertain, }d. 
to 4d., according to situation. The duration of a road 
of this class depends very much on the description of 
trafiic passing over it. Under ordinary circumstances it 
should stand from ten to fifteen years before taking up, 
redressing, and relaying.” 

“ The tirst cost of a granite tramway 2ft. wide each rail, 
on concrete foundation, with granite pitching between 
rails, is £3 6s. 3d. per yard run of roadway, and the annual 
maintenance is uncertain, 4d. to 4s. 6d., according to traffic. 
A tramway of this description, subjected to the heaviest 
traffic, is estimated to last about twenty years. The 
annual expense of maintenance is increasing with the 
increase of iron shipbuilding and the weight of the armour 
plates, &c.” 

“The first cost of iron rails on sleepers, including con- 
crete foundation and granite pitching between rails, is 
£2 15s. 6d. per yard run of roadway, and the annual main- 
tenance is 1s. 2d. The average duration of this road is 
about fifteen years, and during this term the rails and 
sleepers will require to be taken up, the sleepers renewed, 
and the rails reversed. This expense is not included in 
the anbual maintenance. This system of tramroad 
involves special rolling stock.” 

“The first cost of cast iron tram plates lft. 9in. wide 
each, with granite pitching between, including concrete 
foundation, is £3 15s, 8d. per yard run of roadway. This 
description of tramway is in use at Woolwich yard only ; 
the wear and tear is small, and the track is simple in con- 
struction. The. plates for this tram were cast from old kent- 
ledge in the proportion of three-fourths iron ballast to one- 
fourth No. 1 Coltness iron.” 

“ The tirst cost of old pig iron ballast tramway, 3ft. wide 
each rail, without concrete foundation, with granite pitch- 
ing between rails, is £2 11s. 8d. per yard run of roadway, 
and the annual maintenance is 3d. ‘This rate is based on 
the board’s order, 31st October, 1865, directing the value 
of the ballast issued to be charged at £1 per ton. The 
annual cost of maintenance is due to defective foundations, 
requiring the sunken parts of tramway to be taken up and 
relaid ; these inequalities of the surface rapidly destroy 
any other kind of tram in use; but the iron ballast is 
practically indestructible, and therefore its duration may 
be said to be unlimited.” 

From the foregoing statement, the truthfulness of which 
we have no reason for doubting, it appears that it would 
be prudent even to purchase cast iron at 47s. per ton 
rather than to use granite for roadways and flooring; and 
this being the case, it is evident that Mr. Seely, to say the 
least, overstated his case. It is evident, however, that if 
a high price could be obtained for the iron, which is 
admittedly cold blast, the aspect of the matter would be 


| sell the materials of the existing roads and floors. Two 
points present themselves, therefore, for consideration. 


proper price be obtained for it if it be? As regards the 
first point the evidence is very conflicting. The manager 
of the Royal Laboratory, Woolwich, after making a careful 
analysis, states that the iron is altogether of a very coarse 
and common quality, and that he could not recommend its 
adoption in the manufacture of either shot or shell. On 
the other hand, the manager of the chemical department, 
Portsmouth Dockyard, states that the iron is of good 
chemical quality; and Dr. Percy reports that it is well 
adapted for the manufacture of chilled shot and shell. An 
explanation of the discrepancies will be found in examining 
the report of Messrs. Ryland, who offered to dispose of the 
iron on commission for the Government. These gentle- 
men write:—* We deem it necessary at this point to call 
your lordships’ attention to the fact that out of these 
twelve pigs sent to us from one dockyard there are seven 
different sorts, known to the trade by the special numbers 
as indicated. As each particular class of manufacture 
requires certain numbers of iron, and those only, your 
lordships will observe that the fact of the iron being in 
mixed numbers is a great disadvantage, since it cannot be 
assorted without each pig being broken.” 

It is evident from this that the irons examined at 
Woolwich and Portsmouth are not similar in quality, and 


Ryland, however, pronounce the iron, on the whole, to be 
fit for puddling, giving good tough bars; but they also 


particular pigs for particular purposes. This fact is 
at all. 

Next as to price. The only persons stating that high 
prices can be had are Messrs. Ryland. They say:—* if 
judiciously brought into the market, rightly assorted, and 
adapted to its proper purposes, in quantities and at periods 


of the iron now in ber Majesty’s dockyards, presuming it 
to be of the same qualities, may be sold at high prices.” 


secondly, that the marketable value of the iron depends 
solely on the care and skill with which it is assorted. 
Purchasers will be certain to keep this in mind, and as a 


the pigs, but, what is of even more importance, on the 
amount of confidence which would-be purchasers are 
likely to repose in the assorters. It is so easy to make a 


Ryland would find it exceedingly difficult to obtain the 
full value for even the best samples ; and one error would 
seriously depreciate the price of all the rest of the iron 
which might be put into the market. It is to be 
observed, too, that Messrs. Ryland do not venture to fix 
any price for the pigs as that which they are likely to 
obtain; and, under the circumstances, we think the 
could obtain higher prices than about 47s. or 48s. per tou 
all round. 

We find it impossible to resist the conclusion, therefore, 
that the best thing for the country is to leave the iron 
where it is. The cost of ripping up existing roads, storing 
the iron, and laying down granite, would run away with 
all the protit that could be made; and even though it could 
be shown that a few thousands might be realised, these 
would prove a poor compensation for the interruption to 
traffic in our dockyards which must be caused by the 
alterations in the roads. 
on this subject, and what we have advanced has been 


speak fully until we had heard both sides; but Mr. Seely 
made out, apparently, a very good case, and so far we 
endorsed his opinions. We have all the facts before us 
now. We assume the Government report to be substan- 
tially correct, and, this being so, our readers must, we 
think, join with us in believing that the Admiralty have 
been charged with a blunder which they never committed. 
The only mistake to which they can plead guilty, and for 
which they deserve to be soundly taken to task, is that they 
did not accept the very high otter Mr. Seely made in the 
House for the iron at the moment it was offered. 


THE MANUFACTURE OF STEEL BY THE USE OF OXIDISING 


SALTS. 

As Falstaff was said to be not merely witty himself but 
also the cause of wit in others, so Mr. Bessemer is not 
merely very inventive, but also the cause of inventions by 
others. His success, and the large scale on which his 
process is carried out, have thrown a vivid light on the 
physical conditions involved in the manufacture of steel; 
as a natural result, attempts are being made on all 
sides to rival him. Mr. Bessemer has demonstrated the 
great truth—too often forgotten, and only learnt by himself 
at a very great cost—that steel and ironmaking are simply 
a chemical manufacture, to be carried on like the usual 
operations in chemical works. His great difficulty is now 
almost popularly known to be the absolute necessity for 
using the best pig, or iron containing a minimum of phos- 
phorus and sulphur; and a minor objection consists in the 
costliness of the Bessemer plant. There has not yet been 
in extensive current use any process of making steel 
which could dispense with pure materials to work with, 
The Richardson process, by which a jet of air passing 
through a hollow rabble into the metal in a puddling fur- 
nace, is intended to quicken, and hence cheapen, the pro- 
cess of puddling—or the only process as yet generally 
received as capable of eliminating a portion at least of the 
phosphorus and iron in the charge. The Martin process, 
on the other hand, of which we lately gave an account, is 
intended to enable us to manufacture steel on a large scale 
with but a comparatively small outlay for plant. For 





although atmospheric air, or rather its oxygen, is to be got 


Firstly, is the iron really of good quality? Secondly, can_a | 





| oxygen in the air—but there they also stop. 


made of as much as 47s. 6d. per ton for lots of 300 to 500 | changed, and it would become advisable to take up and | for nothing, injecting it at a pressure of 20 Ib, or so into a 


mass of molten metal is a process requiring costly plant 
and a large expenditure of power. 

Accounts have now reached the public of another rival 
plan, for the last few months only in practical existence, 
but so important in its character as to be almost, to use a 
colloquial but expressive phrase, too good to be true. It 
may be shortly defined as being an elaboration of the 
second principle, more or less consciously carried out by 
the puddler, and its realisation in current practice would 
indeed raise ironmaking into a branch of the chemical 
manufactures. ‘The puddler “brings his iron to nature” 
partly by bodily taking it to the oxygen and decarbonising 
it, but also by allowing iron slag or scoria or oxides of 
iron to decarbonise the pig iron. And it is in this slag 
that proportions of the silicium, phosphorus, and sulphur 
are left behind, Mr. Bessemer’s fire-clay air tuyeres do all 
the work ot the puddler gud the decarbonising action of the 
In the new 


| process, what we have termed the second chemical prin- 
| ciple in puddling, is as fully elaborated, with the intention 


not merely of doing away with the use of any oxygen 
obtained from the air, but also of obtaining the advan- 


| tageous resultsof the ordinary use of the slagin the puddling 


hence the difference in the results of analysis. Messrs. | 
| most injurious to the qualit 
point out that in consequence of the great variety which | 
exists most extraordimary care must be used in selecting | 
i is a | 
strong argument against putting the iron into the market | 
| Several attempts have been n 


so as not to overwhelm the demand, very much, if not all, | 


Now it is clear, in the first place, that no certainty exists | 
that all the iron is as good as that which they tested; and, | 


single bad pig will destroy a whole working, everything | 
depends, not only on Messrs. Ryland’s skill in assorting | 


| of sodium.” 
mistake that we have no doubt whatever that Messrs. | 


} at will by the quantity of 


Admiralty could not be warranted in assuming that they | 


We have not said much hitherto | 


rather m favour of Mr. Seely’s views; we hesitated to | 


furnace. It is, therefore, evidentthat its complete commercial 
success would restorethe palm of ironmaking to the districts 
such as the Cleveland and the Scotch, in which mighty 
stores of coal are indeed found in proximity to inex- 
haustible stores of ironstone, but of ironstone containing 
more or less phosphorus—or the foreign ingredient the 
ities of iron because the most diffi- 
cult and expensive to get rid of, 

[ts author is Mr. James Hargreaves, and the first pub- 
lished account of his plans is to be found in a late number 
of the “Journal of the Liverpool Polytechnic Society.” 
iade to use nitrates in con- 
iron into steel by placing the substances below the 
bath of molten metal, and thereby causing 
the oxygen and other va evolve d by the decomposition 
under heat to pass up through the metal. Experience, 
however, showed that the reactions took place so rapidly 
and with such force as to throw the metal. But 
Mr. Hargreaves has fully comprehended the necessity for 
finding a remedy for the too rapid decomposition of the 
salts. The salt taken by Mr. Hargreaves is the nitrate 
of soda, on account of its cheapness and high percentage 
of oxygen. The most important function of the nitrate 
of soda would not, howey » much consist in its decar- 
bonising powers, as in its being an agent “ in removing the 
matalloids, silicium, sulphur and phosphorus, and the 
semi-metal arsenic,” “by forming with them compounds 
The materials are placed below the fused 
cast iron, and the products of the decomposition rise up 
through the fused metal. By taking the l 
“the quantity of carbon to be removed can be regulated 
nitrate used,” and the alkaline 
to the formation of silicate of 


verting 
level of the 


} 
about 


r, 


nitrate of soda, 


residue would “give rise 
soda, sulphide of sodium, and phosphide of sodium.” 

‘The first exp nts instituted the Widnes 
Foundry. On finding that the oxygen from the nitrate of 
soda and the chlorates of potash and soda was evolved so 
rapidly that it was dangerous at once to pour the molten 
iron upon them, the use of clay as a diluent and a 
retarder of the action of the chemicals occurred to Mr. 
Hargreaves. Its successful action in this way, in its turn 
suggested the substitution for it of hematite ore. A cheap 
| oxide of iron would thus, while diluting the action of the 

other chemical, offer an additional supply of oxygen and 
an increased yield of met The nitrate of soda 1s there- 
fore mixed with portion of hematite in order to 
retard its action, and the slightly moist paste thus 
| composed is pressed into the bottom of a vessel lined 
with fire-brick. This paste is then dried into a solid 
block, either by means of the heat left in the vessel after 
the last operation, or specially produced. When dry, the 
1 into the vessel, and the layers of the 
The high ferrostatic pressure 


rin were at 


a 


| molten iron is poures 
composition scraped up. 
soon carries portions into the mass of molten metal, 
and the reactions take place between them. ‘The 
molten metal appears to boil, and a frothy slag, said to 
contain “the impurities extracted from the iron,” rises to 
the top in company with some oxide of iron and com- 
pounds of soda. The metal can then be tapped out. In 
order to be enabled to apply the process to the puddling 
furnace, and thus employ established plant, he got over 
the difficulty of the bottom of the puddling furnace being 
too hot, and hence at once uselessly decomposing the salt, 
by making the converting materials into hard dry blocks. 
Several such blocks are successively pushed to the bottom 
of the molten metal in furnace, the products of course 
rising up as in the fixed vessel. By this means it is said 
that the puddling operation is shortened, with an attendant 
saving of labour and fuel; and, above all, that the yield is 
better, from “the soda forming a base which readily 
combines with the silicic and phosphoric acids eliminated 
from the iron.” Mr. Hargreaves states that he can make 
refined iron for puddling by the use of about 3 per cent. 
of nitrate and 6 per cent. of peroxide of iron; steel, by 
8 to 10 per cent. of nitrate and an equal weight of binoxide 
of manganese; and malleable iron by 8 per cent. of nitrate 
and 20 per cent. of peroxide of iron—in each case iron 
with 5 per cent. of carbon being used. The bulk of the 
slag produced is materially increased by the presence of 
the silicate of soda. 

We find some indirect guarantee of the importance of 
the process, and that it is certainly being vigorously ex- 
perimented with, in the fact that at least five patents— 
Nos. 1122, 1520, 2046, 2114, and 2657—were taken out for 
it in the course of last year. In the first specification it 
was proposed to use nitrates of lime, baryta, magnesia, &c., 
chlorates of soda, potash, and of metalloids, manganates, 
stannates, and hydrates. These substances were to be 
enclosed in capsules of soft iron, and forced to the bottom 
of the molten pig. We learn that specimens of the iron and 
steel produced by the process have ziven most favourable 
results when tested at the Mersey Steel and Ironworks. 





Mr. Hargreaves’ theory of the partial extraction in ordi- 
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nary puddling of sulphur and phosphorus is that they com- 
bine with previously formed oxide. This is no doubt 
very plausible. We see that he accepts as correct the 
nitrogen theory of M. Fremy, the French chemist, who 
some years ago at the French Academy of Sciences also 
publicly announced the fact that he had made first-class 
steel from pig containing unusually large amounts of sulphur 
and phosphorus. He did not reveal his method of pro- 
cedure, and he since seems to have lost confidence in the 
notion, as nothing has been heard of it for years. 

It is a mistake to suppose—as some who ought to know 
better suppose—that this process will ever be able to 
prepare pig iron to be treated in the Bessemer converter. 
The Bessemer process requires a minimum amount of 
graphite, or uncombined carbon; it will not even do with a 
large proportion of combined carbon. In such a case the 
metal in the converter remains cold and viscid, and does 
not acquire that perfectly liquid state which is one of its 
great requirements, and by which it gets rid of the scoria. 
However well treating pig iron with nitrate of soda might 
get rid of the phosphorus and sulphur, it would also at 
the time get rid of the carbon. It is more 
probable that, supposing it should not be able to 
take rank as a process by itself, it could be used to pre- 
pare puddled balls for the Emile Martin steel furnace. Its 
least important application would be as an aid to the 
puddler; but the importance of even only this réle can 
scarcely be over-estimated, Any plan whereby phosphorus 
can be got rid of in ironmaking would indeed be an incal- 
culable boon to the world. It would ruin Sweden and 
Styria, as they would no longer be a-head of the world in 
having the purest possible ores, and the dearness of the 
fuel there would at once make itself felt. It would also 
diminish the relative superiority of the steel trade in the 
Ruhrand Westphalian districts, oralmost the only European 
districts besides Wear Dale where pure spathic iron ores are 
met together with beds of coal. However, as charcoal made 
fron: woods grown on particular soils often contains phos- 
phorus—a point of which Mr. Hargreaves does not seem to 
be aware—the process would not be without some benefit to 
the few charcoal ironmaking districts yet extant in the 
world, 
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CONDENSATION IN STEAM ENGINE CYLINDERS, 
THOSE engineers who have studied the subject of steam 
engine economy with a competent knowledge of the pheno- 
mena of heat and the conversion of caloric into work, are 
well aware that the theoretical advantages of expansion 
cannot be realised in practice because of the condensation 
which takes place within the cylinder. 
is due to various causes, such as radiation from the external 
surface, convection into the condenser or the atmosphere 
through the exhaust, and what has been very happily 
termed “internal work” done on the particles of water 
composing steam—if we may be allowed to use a phrase not 
perhaps strictly accurate in a scientific sense. This condensa- 
tion takes place whether the Cc} linder is clothed or un- 
clothed, jacketted or unjacketted. The loss by external 
radiation is really very smali—probably not more than one 
per cent. when the cylinder is well lagged. In the case of 
jacketted cylinders, the loss is transierred from the steam 
in the cylinder to that in the jacket, though the amount of 
condensation is reduced for reasons often explained by us. 
In all cases the principal source of loss of heat is found in 
the frigorific influence of the condenser, and is in ordinary 
double-acting engines absolutely unavoidable. In Cornish 
engines, as the upper side of the piston and the top cover 


This condensation 





are never placed in communication with the con- 
denser, the evil influence of the injection is not so 
seriously felt; but it cannot be disputed that even 


in the cylinders of the best Cornish engines liquifaction 
to some extent always takes place, while their jackets 
supply no inconsiderable constant flow of distilled water. 
On the amount of the condensation which takes place the 
economy of all steam engines depends to a great extent ; 
and in very expansive engines in particular it may become 
so excessive as to neutralise all that may be gained from the 
practical application of Mariotte’s law. Under these cir- 
cumstances it is not too much to assert that careful expe- 
riments should have been long since conducted with a 
view to determine by practical trial what weight of water 
was actually condensed in the cylinder of any given engine. 
Strangely enough, however, no such practical inquiry has 
ever been carried out. The subject has been investigated, 
indeed, by mathematicians, and the amount of loss under 
given conditions has been predicated, but no attempt has 
been made by practical engineers to determine how far 
mathematical formule indicated what took place under 
everyilay conditious of working. It is often said that 
things must come right if we but wait long enough, and so 
after half a century or so of practice with the steam engine, 
we have some light thrown on this most important question, 
thanks to, of all things on earth, a patent suit. 

Messrs. Pooley, the well-known engineers of Liverpool, 
possess a boiler which they considered to be an inveterate 
primer. Their judgment was formed from the great 
quantity of water given off at each stroke from the pet eccks 
of the engine which it supplies with steam. The engine 
is of the horizontal construction, with a 2lin. cylinder, 3ft. 
sin. stroke. The steam pipe isabout 12ft. long, and neither 
it nor the cylinder is clothed. The boiler pressure is 40 lb.; 
the cut-off takes place at one-quarter stroke, and both 
boiler and engine are under cover. Messrs. Pooley tried 
almost every known expedient to cure the boiler but with- 
out the smallest success, At last they saw in our impres- 
sion for August the 9th, 1867, an engraving and description 
of an arrangement for intercepting priming water, the 
invention of Mr. R. D, Napier, ofthetirm of Napier Brothers, 
engineers, Birkenhead. They applied to Mr. Napier, and 
after some negociations a contract was signed to the 
effect that the apparatus was to be applied to Messrs. 
Pooley’s boiler for the sum of £35, including royalty, on 
the conditons that it should entirely prevent priming, and 
that Messrs. Napier should be at the entire responsibility 
and expense of the necessary fittings and alterations, and 
that Messrs. Pooley should not be at any time prevented 
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hours, and that if the apparatus was not entirely successful, 
or in any way interfered with the working of the boiler, 
Messrs. Napier should remove it, and restore the boiler to its 
original state. On these conditions the apparatus was fitted 
and put to work without producing the smallest effect on 
the amount of condensation. Messrs. Napier then, for the 
first time, investigated the question thoroughly, and it was 
quickly proved that the apparatus was applied to remedy 
a defect which did not exist. In other words the boiler 
supplied dry steam in the ordinary sense of the term, and 
all the water found in the cylinder was the result of conden- 
sation there. 

Under these circumstances the patentees wrote to 
Messrs. Pooley as follows :—“ According to arrangement 
we have adapted to your boiler our patent to prevent 
priming from getting to the engine, but unfortunately, 
from the pureness of the water the boiler seldom or ever 
primes, at least it has not done so at any time we have 
been present. This is a great disappointment to us, as we 
were led to believe your boiler was very subject to priming, 
and therefore expected there was au opportunity to show 
the great advantage of our arrangement. We are willing, 
under the circumstances, seeing you have received little 
benefit from the apparatus, to reduce our charge to the 
bare cost—£15.” ‘To this the defendants objected, on the 
ground that they had received no benefit from the patent. 
An action at law followed, and on Tuesday and Wedues- 
day, the 7th and Sth insts., the cause was heard in the 
Court of Passage, Liverpool. 

Mr. R. D. Napier was the first witness called. He ex- 
plained the construction and working of his apparatus, 
which differed slightly from that illustrated in Tue Ene1- 
NEER of August 9th, 1867, in that the steam pipe was ex- 
ternal to the casing. He maintained that the boiler did 
not prime, but supplied very dry steam, as was proved by 
the fact that stopcocks in the top of the boiler and in the 
steam pipe supplied dry steam, as proved by the sound and 
by the sensation experienced when the hand was immersed 
in it. Furthermore, he showed that while the engine was 
at work it was found impossible to make water issue from 
the safety valve even when raised by hand as it 
could be opened. In order to avoid making fresh holes in 
the boiler when the apparatus was applied the safety valve 
had been taken off and re-fitted on the steam pipe leading 
from the boiler to the separator. 

To us, and we believe to the great majority of 
neers, the testimony on this question was irrefragible. If 
further evidence that the boiler supplied perfectly dry 
steam is wanting, we have it in the statement of Mr. James 
Kennedy, C.E., who confirmed Mr. Napier’s evidence in 
every particular, and stated further, what we see no reason 
to doubt, that even if the boiler had previously primed, Mr. 
Napier’s apparatus would have kept priming water out of 
the cylinder. 

We now come to the defence, and this defence affords a 
remarkable illustration of the practical ignorance which 
exists as regards the weight of water condensed in a 
engine. Mr. Chater (Messrs. Pooley’s manager), Mr. 
Farlane Gray, Mr. Bowden, engineer to the Manchest 
Boiler Insurance Company, and Mr. Sanderson, all gave 
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evidence that the quantity of water obtained from t 
cylinder was very great, much greater, indeed, than could 
have resulted from condensation. But this evidence bei 
sifted, it came out that it was merely a matter of belief. 
The whole quantity of water obtained from the cylinder 
amounted, according to the defendants, to nine and a-half 
gallous, and according to the plaintitis to eight and a-half 
gallons per hour when the engine was in full work. One 
of the defendant’s witnesses stated that not more than two 
and a-half gallons of water could be condensed; but on 
asking his reasons for arriving at this opinion, he admitted 
that he had never in his life made any experiments on the 
subject, or knew the results of any that had been made; 
that is to say, his statement was an expression of opinion 
and nothing else. 

The plaintiffs also allowed that up to the time of fitting 
their apparatus to Messrs. Pooley’s boiler they had never 
conducted any practical inquiry into the questivn at issue, 
but they stated that they had since tried similar engines 
supplied by boilers with four times the steam room of that 
under consideration, aud having both cylinder and steam 
pipes clothed, and they found, to their great surprise, that 
the condensation was even greater than in the case of 
Messrs. Pooley’s engine. The end of the matter, as far as 
the case went, was that the jury, after very little delibera- 
tion, returned a verdict for the plaintiffs for £35, including 
a royalty of £20. 

The lesson to be gathered from this highly instructive 
case is that there is still very much to be learnt about 
the practical use of steam. It is always assumed that the 
condensed water is re-evaporated in the cylinder, which it 
therefore cools down. In the case of Messrs. Pooley’s 
engine the water was drawn off at the end of each stroke. 
It would be interesting to determine how far this with- 
drawal improved the working of the machine as far as 
regards economy of fuel. The whole weight of water could 
not have been less than about 90 1b. per hour, requiring some 
131b. of coal for its first evaporation. If it were re-evaporated 
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another 13 1b. of coal would be required, so that the whole | 


loss would represent about 26 1b. of coal per hour, or more 
than 2 ewt. of coal per day of ten hours. Mr. Isherwood 


rated in a boiler and not accounted for by the indicator 


varies between 15 per cent. and 48 per cent., the | 


loss representing condensation as a matter of course. Un- 
fortunately Mr. Isherwood is not a very reliable authority 
and it is not to be forgotten that these figures are not the 
result of practical experiments made by accurately collect- 
ing the condensed water. Nothing would be easier than 
to fit good steam traps to cylinders, and by their aid to 
set what is reaily a vexed question at rest for ever. 

We have had occasion times and again to point out how 
uneconomical a source of power the steam engine is. We 
have reached a point, too, beyond which it seems as though 
we cannot get, for it is certain that within the last ten 
years although the average performance of steam machinery 


; | labour of modern days has 
has shown by calculation that the quantity of steam evapo- | 
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formances made years since are still unparalleled or nearly so. 
Maximum economy cannot be reached until condensation is 
absolutely prevented in the cylinder or the jacket. We do 
not here allude to the condensation which is due to internal 
work, but to the condensation which results from the con- 
tinued changes in the temperature of the cylinder itself. 
The operations going on within the c) Litute a 
complete cycle during each double stroke, and unfortunately 
the evil influence of one operation is transmitted tu the 
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next. Thus, at the end of a stroke, one end of the cylinder 
is cooled down to a point below that of the steam about to 
enter, and it can only be, and is, raised to this comparatively 
high temperature at the expense of the eutering steam; in 
other words, the average temperature of the c) r is 


always lower than that of the steam in the valve 
condensation is the result. The only way to get 
difficulty lies in using a material for the cylinder abs 
neutral as regards heat; no connection would 
between the phenomena at op) 
The cylinder would be neither heated nor cooled, and 
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steam would act in great measure a permanent gas. 
And this means of economy would tot ya r 
steam jacketting or superheating, which, afler not 
remove the cause of waste, but transi the waste to i 
different department of the apparatus, W heth highly 
non-conducting material will ever be produced for 
lining cylinders it is hard to say, but it cann vaulted 
that the use of excessively thin steel cylinders, surround | 
by a steam jacket or carefully clothed, would tend to 
economise fuel. cylinder 1 ht be 1 0 vot 
more than one-s eenth of an inch thick, ixe insid 
another of cast iron with a 5} 0 of inches 
intervening, this annulus to be filled up with some 
eminently non-conducti material f lu ifficie 
hard to atford the re quisite support to the inner cylinder. 
Paper would answer very well. The st el lini 


only be required to provide for the wear of 
Those who have seen what papel bec 
of twenty or thirty tons per square in 
how easily it could be used in this way. 











It is to be hoped that this trial,sinsignificant as it may 
appear in some re sper . will t be lost gl] 4 it may 
afford a stimulus which will ix practical 1 to whom 
the highest branches of sci st tion are very 
dear, to conduct a valuable i » set at rest, 
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once and for ever, questions which titute, 
the absence of practical e2 ‘j at ime to con- 
stitute, a stumbling-block to the prot 
LITERATURE. 
Reports of Artisans Selected by the Society of Arts Com e to 
Visit the Paris Universal Exhibition, 1867. B id Daldy, 


York-street, Covent-garden. 
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WE have looked forward with cousiderable int 

public: 1 of these reports by the S« y of Arts, as from 
the number of intelligent minds employed upon them, and 
the great scope of the subject embraced, we might reason- 
ably expect to realise in them some of the benefits of ex- 
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tended acquaintance by our own artisan 
other countries which may be looxed uy 
maiu practical advant: exhibitions. 
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respects we have not been disappointed, whilst in others 
the reports fall short in practical value to the working 
manufacturers of England of what they might have been. 

















e most pleasing feature in the volume before us is the 
fact that it consists of nearh ninety admiral Lh -expres sed 
essavs by British w xen in comparison of the men, 
manners, and manufactures of their ow yuntry with 
those of other nations, in which scarcely a particle of the 
narrow-minded prejudice of which Englishmen are so 
often accused is perceptible; in fact, if anythi ome of 
the writers appear to have been so taken by surprise at 


tal, that they 


the brilliancy of the sple ndid Frence 1€} 
have been disposed to view all the ’s belongings 
“coleur de rose,” and hav que d fairly to 
contrast the relative social, moral, a ellectual posi- 

fault of 


tions of the two nations. This, however, is the 
but a few, and we may saf >that by far the greater 
number of the writers ha contributions 
to the subject of internation to the status 
of the artisan in thout 
detracting from their own « iding 
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praise where it is justly due to our neighbours. 
On the other hand it must be said that the value 
of the work to the manufacturing interest is less 
than we expected to find it, in quence of the 
very small amount of space devoted in most of the essays 
to the consideration of the practical working of the special 
trade of the writer, and to the small number and shortness 
of those reports which treat of ou gr st national 
manufactures. “ Mechanical Ei ing” oc 3 nota 
two-hundredth part of the entire work, the yject of 





locomotives being dismissed in a few lines. “Iron Manu- 
facture” is treated to F essay ou pottery 
f hammered iron being 


“some notes” in an 
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ported on only in relation t artistic product One 


the most practical essays is that on “* Ri 
and Wagon Building,” near the end of the but when 
it is considered that otherwise railways and railway plant 
are totally ignored it must be admitted that the 
been passed 
It is quite true that in mainly directi: 
‘ es lnvolving 
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attention of their delegates to those mai 
trained artistic taste, and to th of the 
French as compared with t] n society 
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chose the two subjects in which w juire m 

ment, and are most likely to benefit by a study of the 
wry, Trench people i h respects: } he 

position of the French people in these respects; but the 

almost entire neglect of comp pect to our great 

staple manufactures and productions must be regarded as 

an oversight. Of the undecorative trades those most fully 


treated of are the Sheffield branches of industry; and the 
summary of the position of steel manufacturers, given by 
the writer on cutlery, and arrived at after a mom careful 
review of the trade, is decidedly reassuring. Although 
taking exception to the larger amount of space devoted by 
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portions of their subjects, we are far from undervaluing 
the excellent observations on the former subject contained 
in many of the essays, especially in the reports of Messrs. 
Coningsby and Whiting. The comparisons which they 
draw are impartial and thoroughly practical. We have 
seldom seen the characteristics of the two nations more 
graphically portrayed, and the points in which we would 
do well to follow French example more clearly pointed 
out, at the same time that both writers, recognising 
the special virtues in the artisan character of each nation, 
proceed on the obvious truth that most of the differences 
which we observe are radical, and that we can never make 
an Englishman of a Frenchman or a{Frenchman of an 
Englishman, whilst much might be gained by either in 
following some of the principles and practice of his brother 
workman. Mr. Whiting says, “That impatience of first 
principles which moulds our law and our politics has also 
a most marked effect on our manufactures. In the French 
workshop it is more common to tind the ingenious mechanic 
whose theory of his business is considerably in advance of 
his practical power; in the English, the man who is a 
marvel of mere rote cleverness, who thinks little, but to 
whom habit has taught the perfection of action. The 
English workman extricates himself from his difficulties 
by patience, by imitative observation, by a perpetual re- 
newal of experiments, till one succeeds. The Frenchman 
by reflection ; he compares and deduces, and can see the 
result long before he has the power of obtaining it. Each 
is an admirable quality in its way, and the splendid rivalry 
of the two nations in the various manufactures is a proof 
that each is equally capable of conducing to great results, 
It would be impossible thoroughly to revolutionise the 
English method of procedure, but there is no reason why 
it should not benefit by those modifications we have sug- 
gested.” Mr. Conirigsby says of the French ourrier :— 
* He can create better than he can manufacture; he has a 
quicker imagination than the Briton, but he is for ever ex- 
pending himself upon minute objects—he breaks down 
when the reserve force is called upon. In France you tell 
an Englishman in an instant by his quiet inoffensive look- 
ing face, indicating a repose which, among the crowd of 
strongly-marked features, reminds one of a clean slate 
among a number of worked-out sums. But the two races 
are both magnificent ones, and they never can know or see 
too much of each other. The little wisdom with which 
the world has been proverbially governed was never so 
strikingly instanced as in the fact that these two great 
peoples were so long encouraged to slaughter and annoy, 
instead of being a comfort to each other.” 

Mr. W. C. Aitken, in his introductory report to those of 
the Birmingham section of artisans, gives a very fair sum- 
mary of our position, as viewed by the light of 1867. He 
says: “The conclusion I have arrived at is, that English 
manufacturers have suffered from lack of sufficient repre- 
sentation; that in the useful and substantial, England 
holds her place ; but in ornamental art, as applied to manu- 
factures, she is behind. Still, even in the ‘substantial,’ 
I see the necessity for increased exertion, for other nations 
are making rapid strides in this direction. . . . . . 
If we fail in taking advantage of the lesson taught us by 
the Exhibition, viz., that great progress has been and is 
made in other countries through artistic and industrial 
training; and if we neglect to educate and train, it may 
truly be said of us—‘ Miserable is that nation which, 
after this Exhibition, comprehends not the necessity for 
progress.’ ” 

On many of the subjects, as we have said, the informa- 
tion given by the reporters is exceedingly meagre, more 
especially in relation to the more substantial manufac- 
turers. Sheet and plate glass is treated to a page of obser- 
vations by a writer incapable of making any striking 
observations but the following, with which he concludes: 
“From what I saw of the habits of the French people T 
consider that their mode of life is peculiarly foreign to the 
English mind. They appear remarkably fond of imbibing 
their favourite wines while exposing themselves to the 
public gaze.” Another reporter in the earlier pages of the 
book, who contributes a good article professedly on cabinet 
making, but really on French life, is clearly one of those 
taken with Parisian fascination, and sees in the fact that 
a benevolent old gentleman has been in the habit for years 
of feeding the little birds in the Tuileries Gardens, a proof 
that “ there is no necessity for the presence of an officer from 
the Society for the Prevention of Cruelty to Animals” in 
France. Let the writer, who is evidently himself a 
humane Englishman, walk beside a French carter for an 
afternoon, or witness the “sport” of a French boy with a 
bird or a frog, if his feelings will allow him to do so, and 
we venture to say he will speedily change his opinion—nor 
willan appeal to the French Société Protectrice des Animaus, 
which had its grand pavilion for show in the park of the 
Champs de Mars, afford him either ready or efficient 
assistance in the effort which he would doubtless be dis- 
= to make in behalf of the horribly tortured dumb 

ts of Paris, whose miserable condition does not, as yet, 
seem to have attracted much attention from the educated 
classes of France. 








NAVAL APPOINTMENTS.—Peter Wood, chief engineer, to the 
Defence; Thomas E. Buckle, Aaron A. Symes, and John Brown, 
engineers, to the Defence; John Agates and Thomas Summers, 
engineers, to the Beacon; Robert J. Roberts and Robert Spiers, 
engineers, to the Royalist; Edward M‘Leish and Thomas Carter, 
first-class assistant-engineers, to the Defence; Joe Bates, first-class 
assistant-engineer, to the Beacon; Ilenry MacAvoy, first-class 
assistant-engineer, to the Royalist; John Moysey and Joseph N. 
Tierney, second-class engineers, to the Defence. 

SEACOMBE AND EGREMONT FERRIES.—There were twenty-six 
competitors for the prizes recently offered for designs for the im- 
provement of those ferries, The first prize (£100) for Seacombe 
was unanimously awarded to ‘‘ Archimedes,” Messrs. Benjamin 
Haughton and G. J. Crosbie Dawson, Assoc. Inst. C.E., Engineer’s 
Office, London and North-Western Railway, Euston Station. The 
second prize (£50) for Seacombe was awarded to “‘ Crux,” Messrs. 
A. C. Andrews, M. Inst. C.E., and James Young, Assoc. Inst. 
C.E., 140, De Beauvoir Town, London. The first prize (£100) for 
Egremont was awarded to “‘ Old Stager,” Mr.Charles Cubit, Assoc. 
Inst. C.E., 3, Great George-street, Westminster. And the second 

e (£50) for Egremont to ‘‘Crux,” to Messrs. A, C, Andrews, 
Inst, C.E., and James Young, Assoc, Inst, C.E, 





THE INSTITUTION OF CIVIL ENGINEERS. 
January 14th, 1868. 
CHARLES Hutron Gregory, Esq., President, in the Chair. 

THE president delivered an address on taking the chair for the 
first time after his election as president. 

He remarked that when the Institution was founded, fifty years 
ago, on the 2nd of Jan , 1818, the members were six in number. 
Two years later Thomas elford became the first president; and 
the Royal Charter of Incorporation was obtained on the 3rd of 


June, 1828, by which the Institution was firmly established as the 

recognised representative body of the engineering profession in the 

United Kingdom. There were now on the register 1472 members 

of all classes, besides ninety-five students. The present condition 

and prospects of the profession were briefly alluded gee it was’ 
y 


5 per cent. for depreciation on buildings and plant, was said to be 
about 16s. 3d. per arm. It was stated that with the present 
machinery the Enfield factory was capable’ of turning out about 
130,000 new arms annually. It had been estimated that the im- 
provement arising from the accurate work produced by good 
machinery, coupled with better ammunition, had resulted in re- 
ducing by 50 per cent, the mean deviation in rifle shooting; while 
elements of precision and y had been introduced by the 
perfect convertibility of all the parts of small arms, which were 
ety almost entirely neglected by the English gun-making 
rade, 

Mr. Gregory next referred to the production of heavy armour 
plates and large guns, with their consequent results. He said that 
while, prior to the Crimean war, suggestions had been made and 

rtial experiments had been tried—with a view to the use of iron 
or defensive purposes the credit of the first great trial of a prac- 








observed that the railway system of this country had, 
of transport alone, been productive of direct saving to 
of 15 per cent. on the capital expended. 

A reference to the past records of the Institution had brought 
to light one document which Mr. Gregory believed would be in- 
teresting to every engineer. This was a description of the nature 
and objects of civil engineering by Thomas Tredgold, Hon. M. Inst. 
C.E., some of the expressions in which had been embodied in the 
charter, and he believed that it must be interesting to every 
engineer from its authorship and from its bearing on the history of 
the Institution. 

At a meeting of the council, held on December 29th, 1827, 
it was 

**Resolved—That Mr. Tredgold be written to, requesting him to 
define the objects of the Institution of Civil Engineers, and to give 
a description of what a civil engineer is, in order that this descrip- 
tion and those objects may be embodied in a petition to the 
Attorney-General in application for a charter. 

** At the following meeting of council on January 4th, 1828, the 
secretary read the communication received from Mr. Tredgold, 
which is thus entered in the minutes :— 

** Description of a Civil Engineer, by Thomas Tredgold, M.I.C.E. 

‘* Civil engineering is the art of directing the great sources of 
power in nature for the use and convenience of man, being that 
practical application of the most important principles of natural 
philosophy which has in a considerable degree realised the antici- 
pations of Bacon, and changed the aspect and state of affairs in the 
whole world. The most important object of civil engineering is 
to improve the means of production and of traffic in states, both for 
external and internal trade. It is applied in the construction and 
management of roads, bridges, railroads, aqueducts, canals, river 
navigation, docks, and storehouses, for the convenience of internal 
intercourse and exchange, and in the construction of ports, 
harbours, moles, breakwaters, and lighthouses, and in the naviga- 
tion by artificial power for the purposes of commerce. 

‘* Besides these great objects of individual and national interest, 
it is applied to the protection of property where natural powers are 
the sources of injury, as by embankments for the defence of tracts 
of country from the encroachments of the sea, or the overflowing of 
rivers; it also directs the means of applying streams and rivers to 
use, either as powers to work machines, or as supplies for the use 
of cities and towns, or for irrigation, as well as the means of 
removing noxious accumulations, as by the drainage of towns and 
districts to prevent the formation of malaria, and secure the 
public health. This is, however, only a brief sketch of the objects 
of civil engineering, the real extent to which it may be applied is 
limited only by the progress of science; its scope and utility will be 
increased with every discovery in philosophy, and its resources 
with every invention in mechanical or chemical art, since its 
bounds are unlimited, and equally so must be the researches of 
its professors. 

‘*The enterprising Hollanders, towards the close of the sixteenth 
century, first separated civil engineering from architecture, under 
the title of hydraulic architecture; their example was followed in 
France towards the end of the seventeenth century, and soon after- 
wards was systematised in the great work of Belidor on hydraulic 
architecture. 

** One of the great bases on which the practice of civil engineer- 
ing is founded is the science of hydraulics; every kingdom, every 
province, every town has its wants, which call for more or less 
acquaintance with this science. Water, which is at once the most 
useful of the necessaries of life, and the most dangerous element 
in excess, when limited by the laws of this science is rendered the 
best of servants ; the rolling cataract which spends its powers in 
idleness may be directed to drain the mine, to break the ore, or 
be employed in other works of labour for the use of man; the 
streams are collected and confined in canals for inland traffic; 
harbours are formed to still the raging of the waves of the ocean, 
and offer a safe retreat to the storm-driven mariner, and ports are 
— with docks to receive the riches of the world in security; 

ence arose the term hydraulic architecture; but it was too limited, 
the various applications of water had rendered the natural supplies 
inadequate to the wants of man, till he discovered that combined 
with heat, it formed a g 1 t endued with energies not 
less powerful than the falling cataract ; its steam, confined and 
directed by science, became a new source of power, which, in a few 
years, altered and improved the condition of Britain, and we are 
every day witnessing new applications, as well as the extension of 
the older ones to every part of the globe.” 

It could hardly, however, have been foreseen that the attention 
of the civil engineer would have been directed to aid in construc- 
tions for defence from hostile attack, and even to the improve- 
ments of weapons of war. But as, more than two thousand years 
ago, hettinsion, distinguished first in math tical , after 
carrying out the great work of the embankment of the Nile, 
devoted the last efforts of his genius to engineering agrase for 
the defences of Syracuse against Marcellus, so now, less directly 
and less prominently, but with marked success, the combined 
labours of modern engineers had been applied to the purposes of 
national defence, and to this subject the president stated he pro- 
posed more particularly to allude. 

The application of machinery to the manufacture of rotating 
fire-arms was first brought under the notice of the Institution in 
the year 1851 by Colonel Samuel Colt, of the United States. In 
1853 Mr. John Anderson, M. Inst. C.E., tlte engineer to the 
Board of Ordnance, suggested the construction and equipment of 
a Government manufactory, in which, by the use of complete 
machinery, all the processes for the production of small armsshould 
be carried on successively to conipletion. This issued, after inquiry 
before a Select Committee of the House of Commons, in the esta- 
blishment of the small arms factory at Enfield, which was set to 
work in January, 1857, under the direction of Colonel Manley 
Dixon, R.A., the present superintendent. Up to December 26th, 
1867, the total number of new arms made at Enfield was 
616,828; while the number converted to breech-loaders on 
Snider’s plan to the same date was 175,550. The long Enfield 
rifle consisted of fifty-three parts, and passed through about 740 
processes of manufacture. The machines used were to a great 
extent varieties of copying machines, where a standard model 
was reproduced by a revolving cutter, in wood or metal as might 
be required. The different pieces, as produced, were checked with 
templates and gauges, and, finally, the stock, lock, barrel, bands, 
bayonet, plates, screws, &c., found their way in numbers to an 
‘*assembler,” who, furnished only with a screw-driver and a chisel, 
took up the pieces indiscriminately and fitted them together; and 
so entirely interchangeable were the parts found to be that a pay- 
ment of 3°29 pence for each rifle put together, gave the workman 
wages of about fifty shillings a week. It was stated that the 
average cost of the long Enfield rifles made at the Government 
factory, including an allowance of 5 per cent. on the cost of build- 
ings and machinery, for depreciation, had been about £2 each, 
and of the short Enfields complete £2 14s. each. The cost of con- 
verting to the Snider breech-loader, including £10,000 for the 
alteration of old machines and the supply of new ones, as well as 
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tical nature was due to the Emperor of the French, who built 
three floating batteries cased with thick iron plates, which were 
engaged in the attack of the allies on Kinburn, on October 17th, 
1855. From that date public attention was drawn more closely 
to the protection of ships of war by armour plating, and various 
experiments were made in this country. It soon, however, 

ame apparent that the subject of the use of iron for this 
novel purpose was so complicated by considerations of a purely 
technical character that it was determined to submit the whole 
matter to the investigation of a mixed special committee, which 
was appointed in January, 1861. This committee continued in 
existence for between three and four years, and their investigations 
and experiments, which were of great value, formed the best 
history of the application of engineering science and practice to 
this particular subject; and it was to be regretted that the four 
large volumes, containing a full record of all their proceedings, had 
not been published. The president was, however, enabled to give 
a brief epitome of the results that had been early arrived at on 
points which had previously been uncertain. For example, out of 
many varieties of material it was found that the best for resisting 
shot was wrought iron; that this should be of the softest and 
toughest quality, any hardness or steely character being prejudi- 
cial ; that ceteris paribus, the resisting power, up to a certain 
limit, varied nearly as the square of the thickness; that corruga- 
tions, bosses, or irregularities of surface were disadvantageous, 
plain surface being best ; and that the plates should be as large, 
and with as few joints as possible. Various constructions of iron 
defences, both for ships and for land fortifications, were examined 
and tested on a thoroughly practical scale. The experience thus 
obtained had reference not only to the strength and capability of 
the material generally to resist shot from given guns, but also as to 
the modes of fastening, the effect of various kinds of backing, and 
the general principles which should guide iron defensive construc- 
tion. But perhaps the most valuable result, in an engineering 
point of view, was the improvement effected in the production of 
iron in large masses. When the committee began their labours, 
the manufacture of armour plates had only been attempted by 
one or two makers, and even in their hands it was little more than 
teatative. After three or four years’ experience, many makers 
had come into the field, the general average of quality was much 
improved and more certain, and plates of 5in. to 54in. in thickness 
could be produced with their full resisting power. During the 
last few years the size and thickness of iron emo had greatly 
increased; and thoroughly sound and uniform plates of large size, 
10in. in thickness, might now be regarded as an accomplished fact. 
In the middle of 1864 the iron plate committee was dissolved, a 
step which Mr. Gregory considered to have been injudicious, asthe 
comparative questions between guns and iron defences was at that 
time in a high degree progressive, and, if improvement was to go 
on the technical treatment of the subject must still be necessary. 
Recent circumstances had led to the temporary re-appointment of 
a Government committee to consider the question of the applica- 
tion of iron plates to land forts; and it was to be hoped that their 
labours might not be prematurely checked, nor until safe data were 
deduced from actual tests. 

Concurrently with the production of iron plates for purposes of 
protection had been the increase in the size and destructive power 
of guns. For many years before the Crimean war brass and iron 
guns had been made with very little change of form, although 
there were in existence compound or built-up guns of an early 
date. When public opinion was drawn to the application of 
mechanical improvements to the production of guns of great size 
and strength many designs were brought forward, and the large 
wrought iron gun of Mr. Horsfall, and the monster mortar of 
Mr. Mallet, M. Inst. C.E., were cited as examples. But the battle 
of the guns was chiefly between Sir W. G. Armstrong, C.B., 
M. Inst. C.E., and Mr. Whitworth, M. Inst. C.E. As far as the con- 
struction of the guns was then concerned the leading points of 
difference were, that while the Armstrong gun was built up of 
several rings or tubes of coiled wrought iron shrunk over one 
another and over a steel lining, with small grooves to take a soft 
coated projectile, the Whitworth gun was built of tubes of mild 
steel, forced with a taper over one another and over a steel lining, 
the bore being polygonal with a mechanically-fitting projectile. The 
details of both systems were subsequently more or less changed, 
and in January, 1863, a committee was appointed to make full 
experiments and to investigate with two calibres, viz., 12-pounders 
and 70-pounders, the comparative merits in construction, endur- 
ance, range, and accuracy, and in fact, in all the qualities which a 
gun should possess. The information so collected showed in both 
systems results, as to structural strength and efficacy, and accuracy 
of fire, which had not been previously attained; and while it was not 
in all respects conclusive as to the comparative merits of the guns, 
it brought out more aa peng than ever the perfection to which 
artillery might be brought by the application of engineering skill. 
Irrespective of breech-loading, which had been abandoned for heavy 
guns in this country, and of rifling, in which the original mode had 
been to a great extent superseded by larger grooves cut in the chase 
of the gun to guide soft metal studs fixed on a hard metal projec- 
tile, the gun now generally manufactured for the service had 
undergone considerable structural changes. The most material 
were, the diminution of the number of parts, and the substitution 
of outer coils of fibrous Staffordshire iron for coils of the best 
Yorkshire iron, tough steel being still maintained for the lining, 
as best resisting surface wear. The pattern at present in use for 
all guns consisted of only four pieces: 1, the steel barrel or lining; 
2, a coiled tube over the barrel, extending from the muzzle nearly 
to the trunnions; 3, the breech coil, of three coils in alternate 
directions, welded together, with a trunnion piece welded on, the 
whole being shrunk on over the breech of the barrel, and lapping 
over the front coil; and 4, the cascable. It was considered by the 
authorities that guns of this pattern were less liable to injury by 
accident and less dependent upon perfection in manufacture, and 
that practically an equal amount of strength was obtained; while 
it was held that a fibrous iron was to be preferred as more work- 
able, and as giving out its greatest strain over a greater distance 
than the best Yorkshire iron, which, while stronger statically con- 
sidered, did not yield so far before fracture. It was said that this 
change had diminished the cost of production by 35 or 40 per cent. 
Prior to the mechanical improvements which had led up to the 
present rifled guns, the greatest distance to which a projectile was 
ever thrown from a smooth-bore gun was not much over 6000 yards, 
and the limit of bombarding range at high elevations with the 
13-inch mortar was 4500 yards. With the modern ordnance pro- 
jectiles had been thrown with greater precision to a range 
exceeding 10,000 yards; and the guns of the service made good 
practice at 6600 indeed better practice than was formerly 
attainable at yards. At 1000 yards the rifled gun was eleven 
times, and at 2000 yards thirteen times more accurate than the 
smooth-bore. But these improvements would be of little avail in 
time of need until smooth-bores were much more largely replaced 
by rifled guns; as, for all practical purposes, many of our defences 
both at home and abroad were at present almost unarmed. 
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While such important changes had been effected in ordnance 
the advance recently made in naval construction was alike re- 
markable, and wo’ have been ually impossible without the 
resources of modern engineering. Vithout attempting to trace 
the progress from wooden to iron ships, or all the steps by which 
om archite 


had passed, from the earliest to the most recent 
= Mr. Gregory B ngp nee the — 
ts by some comparisons between e structures 0 e 
enue ad the Hercules, as| ships of 1860 and of the present 
period respectively. The arrangement now adopted for the broad- 
side ships of the royal navy, provided a protected battery amid- 
ships shut in by armour-plated bulkheads, and a belt of armour 
for the whole length in the neighbourhood of the water-line. By 
these means, in addition to the battery and the whole water-line, 
rotection was given to the engines and boilers, and to the rudder- 
Bead and steering apparatus. In the Hercules the sides of the 
ship were recessed before and abaft the central battery, su that by 
means of embrasures in the armour-plated bulkheads the foremost 
and aftermost gun on each side could be traversed on a turntable, 
and be fired at an angle of 15 deg. with the line of the keel, while 
that line was commanded by the guns in the bow and stern 
batteries. The Hercules was 8in. wider in the beam than the 
Warrior, but 55ft. shorter, and of 883 tons less burthen. She would 
carry a smaller number of heavier guns, and possessed the elements 
of greater power both for offence and defence, but in the former 
quality she was, perhaps, inferior in some respects to a type of 
ships now on the stocks. The royal navy at the present time 
comprised thirty-one ironclad ships and eight more were building: 
four of the existing ships are being furnished with turrets, which 
were to be supplied to two of the new ones. Admitting that this 
number represented a formidable force, and that in structural 
qualities the vessels recently built were superior to those of other 
countries, it must be remembered that many were of doubtful 
strength, and that the sum devoted to the construction of new 
ironclad ships for the current year was less than one-twelfth of 
the vote for the navy, and was barely sufficient to build three iron- 
clad frigates —a fact meriting the gravest consideration. 

The next point touched upon related to the important bearing 
of railways in modern warfare. They were acknowledged to have 
been of great use in the movement and concentration of troops 
during the war in Lombardy in 1859, In the German war of 
1866 the Prussian Government organised a special corps, con- 
sisting of workmen and railway servants, to act under the direc- 
tion cf engineers and traffic officers to repair damages effected 
by a retreating enemy, to work lines occupied by the army, and in 
case of retreat, to destroy lines in the rear. Mr. Hozier in his 
admirable account of the *‘ Seven Weeks’ War,” though conceding 
the value of improved roads and railways in shortening the dura- 
tion of campaigns, especially in facilitating the transport of provi- 
sions, stores, and a siege train, and in relieving soldiers of heavy 
loads ; yet he considered that the power of railways for the trans- 
port of troops lind been over-estimated. Mr. Gregory’s opinion 
seemed to be at variance with these views; and reference was made 
to the number of volunteers transported by railway on special 
occasions within a given time, as not being consistent with the 
conclusions of Mr. Hozier. Again, in the American Civil War 
railways and steamboats were found to beof inestimable advantage, 
of which several illustrations were given. The railway system of 
this country was believed to be one of the greatest elements of 
strength for national defence; and it was mentioned that the con- 
fidential roports to the Government by the officers of the Engineer 
and Railway Volunteer Staff Corps, commanded by Mr. Bidder, 
past President Inst. C.E., showed that the completeness and the 
resources of the railway system would enable the whole regular 
and irregular army to be moved upon any required lines of defence 
within a few days. 

As a résumé, Mr. Gregory submitted that while it was advisable 
to maintain the efficiency of the Government establishments, yet 
that it would be a mistake to extend them so far as to cripple 
individual enterprise. In the next place he referred to the com- 
paratively unprotected state of the Thames, the Mersey, the Clyde, 
the Tyne, and other rivers leading te rich towns, docks, and shi - 
ping, and he suggested the inquiry whether, if forts were thought 
to be desirable at such places, they might not be of small size and 
capable aoany of offering resistance to a sudden attack. And in 
regard to the navy, he thought the time had now arrived when 
the type of ship best suited for coast defence should be settled. 
The instinctive feelings of every Englishman called for the esta- 
blishment and maintenance of a navy sufficiently strong, not only 
to defend our coasts, but also our colonies and our commerce; and 
if the Government would at once respond to that call, comfort 
would be brought to thousands at the present time suffering most 
grievous want. 

In conclusion, the president expressed the earnest hope that the 
future of the Institution of Civil Engineers might be as useful 
and as prosperous as its first fifty years had been, and that it 
would continue to supply men of character and intellect equal to 
every occasion, and who —re in the defence of their country 
by contributing to her mo and material greatness, leaving 
England’s future with confidence to the Great Source of all Power 
and all Intelligence. 


types of armour-clad ships, 








AUSTRIAN MINING COLLEGES. 


Tue Austrian mining colleges (Berg Akademien, or Hihere Mon- 
tan Anstalten) are institutions supported by the State for the 
purpose of educating and preparing students for the future 
management of mines and metallurgical works. The instruction 
imparted there is of a very high class, and they must not be con- 
founded with the so-called mining schools (Bergschulen) for the 
education of ordinary miners. The mining colleges correspond in 
position with technical universities or Polytechnic schools, 
and the scale of knowledge requisite to enable a student to 
enter is as high at the one as the other. The full course 
of study comprises in all four years, namely, two preparatory 
courses and two specially professional courses. Students 
wishing to enter must have satisfactorily absolved an Upper 
Gymnasium or an Upper Realschule (technical schools where 
the ancient languages are not taught), and have to prove their 
proficiency either by certificates or by examination. They are 
classed into ordinary students, extraordinary students, and guests. 
The ordinary students have to attend all the lectures according to 
the prescribed plan of instruction; the extraordinary students may 
pursue any special course of study. In the latter case the student 
must submit his nee of study to the approval of the director, and 
must adhere to the same during ct ge As guests, only men of 
independent position are admitted, who may desire to jattend 
any special lectures. Guests are not inscribed in the catalogues, 
and are not included in the general examinations. They may, how- 
ever, pass a public examination on payment of a fee of twenty 
florins. Foreigners desiring to enter are subject to the same rules 
as the native students; but, whereas the fees paid by the natives 
are limited solely to an entrance fee of five florins, foreigners have 
to pay a fee of fifty florins for each annual course. Their entrance 

as, moreover, in each case to be sanctioned by the Ministry of 
Finances, but this sanction is in no case withheld. 

There are in all three mining coll in Austria. One at 
Chemnitz, in Hungary, another at Leoben, in Styria, and the 

at Przibram, in Bohemia, The Chemnitz College (the most 
uented one) is attended chiefly by those wishing to acquire a 
knowledge of general metallurgical working. Leoben is a 
mostly by future iron metallurgists—Tunner, the best 
scientific metallurgist for iron, is the director of the establishment. 
Przibram is attended chiefly 7 future miners. These specialities 
of each college proceed from the position of the latter with regard 
to mines and metallurgical works—an important part in the plan of 
tudy being weekly excursions to surrounding works. Besides, a 
the beginning and end of each year exten excursions of wee k 





in duration are made, comprising lengthened sojourns at certain 
works and mines, where the students are also instructed in the 
minutiz of practical working. 

ABRIDGED PLAN oF Stupy.—I. PREPARATORY COURSE. 

The preparatory course is intended to thoroughly and scientifi- 
cally prepare the student for the instruction in the proper pro- 
fessional subjects, mining and metallurgy. Those students who 
have already acquired, and can legally prove, a sufficient know- 
ledge of subjects taught in the age | course, are, of course, 
dispensed from attending the same. The mining college at 
Chemnitz is at present the only one at which a preparatory course 
exists, so that students wishing to enter at Leoben or Przibram 
must have obtained a knowledge of the subjects comprised in the 
preparatory course either at Chemnitz or at a technical university. 

First Annual Session.—General mechanics, comprising elements 
of differential and integral calculi, measurement of forces and their 
effects, laws of movement and balance, of solid and fluid bodies, 
laws of resistance, application to building, six hours weekly. 
Repetition in algebra, geometry, trignometry, experiments in 
mechanics, &c., six hours weekly. Geometrical drawing, and 
lectures on the same, eight hours weekly. Practical geometry, 
comprising elements of optics, surveying, barometrical measure- 
ment, practice in situational drawing, five hours weekly. Physics 
and chemistry, six hours weekly. 

Second Annual Session.—General laws of machinery, with 
excursions to works, five hours weekly. Drawing practice in 
engineering subjects, five hours weekly. Chemistry and qualita- 
tive analysis, eleven hours weekly. Mineralogy, geology, and 
knowledge of fossils, combined with excursions, seven hours 
weekly. 

II. PROFESSIONAL COURSE. 

First Annual Course.—Practical working at the neighbouring 
mines and metallurgical works during one fortnight previous to 
the regular lectures. Mining, five hours weekly. Mining ma- 
chinery, ten hours weekly (comprising drawing practice). General 
metallurgy, four hours weekly. Assaying, three hours weekly. 
Civil engineering, combined with drawing practice, seven hours 
weekly. At the close of the year there is again a course of prac- 
tical instruction at works during three to four weeks. 

Second Annual Session.—Practice at neighbouring works for 
about a fortnight. Mining, six hours weekly. Special metallurgy, 
combined with drawing practice in projecting metallurgical build- 
ing, seven hours weekly. Metallurgical machinery lectures, two 
hours weekly. Drawing, eight hours weekly. Elements of 
forestry, with a view to a knowledge of charcoal burning, one 
hour weekly. Mining and metallurgical management and laws, 
five hours weekly. At the end of the year again practical working 
at mines and works. 

Extraordinary lectures are held on the following subjects :— 
Higher mathematics, analytical chemistry, crystallography, view of 
the geological formation of Europe, geological monographs, mining | 
law, elements of national economy, &c. | 











THE NEW HYDE PARK RAILINGS. 


Out of evil sometimes comes good; and this has been the case 
as regards the celebrated riot ending in the destruction of the old | 
Hyde Park railings. As these were to be replaced by stronger fenc- 
ing the authorities for once did the right thing at the right | 
time. We need hardly remind our readers that Park-lane was too | 
narrow to accommodate the traffic between Oxford-street and | 
Piccadilly, and various schemes for supplementing Park-lane were 

roposed. The Board of Works cut theGordian knot very happily. 

nstead of putting up the new rails just where the old ones stood, 
they are being put up some 15ft. or 20ft. inside the old rails, Park- 
lane being thus in the narrowest places rearly doubled in width. 
A row of , ee elm trees, some of them 30ft. high, which stood on | 
the space given to Park-lane, have been moved inwards, and the 
transplantings have, we believe, been perfectly successful as far as 
regards the vitality of the trees. Newand handsome lodge gates 
and lodges are also being erected. 

The railings present nothing in themselves very attractive, but 
the whole subject of the park enclosure has received so much 
attention and excited so much interest, and the changes in Park- 
lane constitute so valuable an improvement to the West-end, that 
we have thought it desirable to illustrate the rails, &. This we | 
are enabled to do by the courtesy of Lord John Manners, her | 
Majesty’s First Commissioner of Works, to whom we are indebted 
for the drawings from which our engraving has been prepared. 

The old rails were in every way as bad as possible; they were 
weak and ugly. The new rails differ from the old in that they are 
strong and ugly. They are set on a kerb of granite, part Aberdeen 
and part Lundy Island, on brickwork in mortar, laid on footings 
of lime concrete. The bricks are Grey Stocks, well burned. The 
standards are of wrought iron, ljin. by ljin., in scantling, fixed 
as shown in thesection. The standards are fixed 9ft. from centre to 
centre, framed and firmly rivetted together with a rail, as shown. 
The ends of the standards and braces pass through cast iron 
bedplates, and are screwed thereto with nuts 3in. square and 
ljin. thick, and washers 4}in. square, jin. thick. The rails are 
ljin. square iron, screwed into the ornament on top, It is to be 
regretted that a little more care has not been taken to render this 
railing handsome. Cast iron ornaments to correspond with the 
finial, if fixed at the base, centre, and below the top, would 
have greatly improved the appearance of the fence at a very mode- 
rate increase to the cost. Messrs. Robinson and Cottam, of 
Battersea, are the contractors for the ironwork. 





Captain Ericsson.—We regret to say that it was rumoured 
terday in scientific circles that Captain Ericsson, of monitor cele- 
rity, wasdead. We trust that the statement is false. 


ABYSSINIA.—Four locomotives have been shipped for Abyssinia 
at Bombay. Two were obtained from the Kurrachee Harbour 
Works, one from the B. B. and C. I. Railway, and one from 
Messrs. Wells and Glover. 


Tue Society or Arts has issued invitations for a conference on 
‘* Technical Education,” to be held in itsrooms on Thursday and 
Friday, the 23rd and 24th inst. A very full meeting is expected. 
Earl Russell, Earl Granville, representatives from various Chambers 
of Commerce, and other public bodies and mayors of towns the 
seats of leading industries, have already signified their acceptance 
of the Society’s invitation. The chair will be taken each day at 
twelve o'clock, by William Hawes, -, F.G.S., chairman of the 
council, The council propose the following programmes of the 
topics for discussion at the meeting. As the council have reason 
to expect that the conference will be numerously attended, and it 
is only to sit for two bm ps it is thought desirable that it should 
deal rather with general principles than with details, and that the 
latter should be taken up more deliberately by the committee 
which it is proposed should be established :—1. The necessity for 
improved national education for the working classes generally. 
(a), Improved primary education, and the measures necessary for 


securing the same; (5), additional facilities in pri schools 
for affording the elder children the means of learning the elements 
of scientific knowledge. 2. The necessity for the establishment of 


— for —— — + ae ee in ee to —— 
and art, in which pupils, after leaving the primary schools, ma 
obtain instruction suited to the special industries with which they 
may be connected, as workmen, foremen, or managers. 3, The 
best measures for securing the foregoing object. 4. How far 
technical education can be + x the aid of existing 
educational endowments. 5. To request the council to appoint a 
standing committee of members of the Society of Arts and others, 
to take whatever steps may be required to advance the objects 

to send deputations to the 





ved the and 
S26 eugpert onth eqplleations as may seem 


comune, ———- paar Seep Aco.—The last coed ty of 
Notes a ueries contains the following paragraph, sta “ 
correspondent to be quoted from a predecessor oe eee (of 
Feb , 1807) of the present Atheneum :—‘‘French Invention 
for Making Cloths by a Machine: M. J. Stone, Rue de la Pép- 
iniére, Paris, obtained a brévet d’invention, or patent, in February 
1805, for ‘a machine for joining the sides of ents of all 
flexible ee —_ he > mpeaes will be 17 y serviceable 
in preparing cloathing for the army or navy. It is supposed one 
wo may do as ob work with this machine as one hundred 
persons with the needle. If it is used to any extent it will more 
properly deserve the name of the Devil among the Taylors, than the 
ame that is at present so called.” We find that the machine is 
ully described and illustrated in the volume for 1824 of the 
official French ‘ Descriptions des Machines et Procédés spécifiés dans 
les Brévets d’ Inventions, etc.’ (vol. viii., p. 66, plate 11.) It is patented 
under the names of Messieurs Stone and Henderson. e cannot 
find that this patent was taken out in England. The inventors 
were probably Americans from the States.*Its broad principle may 
be described as being that of passing to and fro acommon threaded 
needle horizontally through two pieces of stuff with their edges 
protruding over a pair of clamps. We understand that a some- 
what similar machine was made by Mr. Corliss, the inventor of the 
Corliss engine, long before Elias Howe, jun., was heard of. 


GLAMORGANSHIRE. —(From our Correspondent.)—On Thursday 
last an immense concourse of persons connected with the 
collieries and copper works of Swansea and neighbourhood 
assembled at Liandorn to attend the funeral obsequies of 
Mr. Robert Monger, who has for more than half a century 
acted as confidential agent of the late Mr. J. H. Vivian, 


| M.P., for Swansea, whose son, Mr. Hussey Vivian, M.P. for Gla- 


morganshire, in connection with his brother, has, since the demise 
of their father, succeeded him as proprietor of the Henson Copper 
Works, at Haford, and of merc collieries in the county. Mr. 
Monger was highly esteemed by all the agents and the numerous 
copper-men, colliers, and operations in the employment of the 
firm in whose service he spent his youth, manhood, and later years. 
Not only did Mr. Vivian attend with his carriage heading the pro- 
cession, but about forty other carriages formed an unusually large 
funeral cortége. The deceased resided at Llandorn, and his 
remains were interred at Llansamlet churchyard. Several 
hundred mourners followed on foot. The numerous sons, 
daughters, grandsons, and granddaughters of the deceased attended. . 
the funeral of their lamented parent, who expired at the ripe old 
age of seventy-four. He lived to see the copper trade of the port 
of Swansea gradually developed to its present colossal proportions 
and to witness the vast and almost astounding increase in the 
collieries, and the immense demand for steam coal which have 
only been made of recent years. Mr. Monger was highly esteemed 
by the influential firm whom he served so long with no ordi 
zeal and devotion. 


ScrentiFic Instruction.—The following minute has been for- 
warded to us from South Kensington. It speaks for itself :—“‘ My 
Lords consider the subject of scientific instruction, with a view to 
its further encouragement and diffusion:—-l. They refer to the 
Science Directory of the Science and Art Department, and to the 


| Minute of the Education Department of the 20th February, 1867, 


making additional grants for secular instruction to elementary 
schools. .2. In order to assist the artisan classes who may show 
an aptitude for scientific instruction, my lords resolve to aid local 
efforts in founding scholarships and exhibitions. The scholarship 
is intended to maintain the student while remaining at the ele- 
mentary school, and the exhibition to support him while pursuing 
his studies at some central institution he the instruction is of 
a high grade. 3. Local Scholarships: These are of two kinds, the 
elementary school scholarship and the Science and Art scholar- 
ship. 4. Elementary School Scholarships: The Science and Art 
Department will make a grant of £5 towards the maintenance of a 
deserving student to the gers of any el tary school who 
undertake to support him for one year, and subscribe also at least 
£5 for that purpose. 5. Conditions:—(a), with any number of 
scholars up to 100 on the register of the school there can be but 
one such scholarship; above 100 and up to 200 two scholarships, 
and so on for each 100; (5), the scholarship must be awarded in 
competition to the most successful student or students in some 
examination of the school. The absolute terms of the competition 
and the award of the scholarship will be left to the managers of the 
school, subject to the approval of the Science and Art Department; 
(c), the scholar must be an artisan or poor student as defined by 
the Science Directory, and be between twelve and sixteen years of 
age; (d), he must not be the teacher, pupil-teacher, or other paid 





| servant of a school; (¢), he must continue regularly to attend the 


day school; and (f), pass in some one or more branches of science 
at the succeeding May examination of the Science and Art Depart- 
ment, after which the department grant of £5 will be paid. 
6. These grants will be made from year to year, on the condition 
that the student each year pass in a new subject, or in a higher grade 
of the same subject in which he first passed. It will be for the 
locality to determine for how many years the student may hold the 
scholarship, but in no case can he be allowed to hold it for more 
than three years. 7. The Science and Art Department will here- 
after consider such alterations in these conditions as appear 
necessary. 8. The Science and Art Scholarship : The Science and 
Art Department will make a grant vf £10 towards the mainte- 
nance of a student at an el tary school who has taken a first 
grade in freehand, or model drawing, and elementary geometry 
(see Art Directory), and passed in one of the subjects of science 
(see Science Directory). Note.—By elementary school is under- 
stood any school where elementary instruction is given, whether 
aided by the State or not. 9. Conditions :—({a), with any number 
of scholars up to 100 on the register of the school there can be but 
one such scholarship; above 100 and up to 200 two scholarships, 
and so on for each 100 scholars; (6), the scholarship will be 
awarded to the most successful student or students in the school; 
(c), the scholar must be an artisan or poor student as defined by 
the Science Directory, of between twelve and sixteen years of 
age; (d), he must not be the holder of an elementary scholarship, 
the teacher, pupil-teacher, or other paid servant of a school (e), he 
must continue regularly to attend the day school; and (f), obtain 
at least a third class in the same subject of science in which he 
had — passed, or pass in some other subject; (g), in each 
year of holding the scholarship he must pass either in a higher 
grade of the same subject or in a new subject. 10. Local Exhibi- 
tions: The Science and Art Department will make a grant of £25 
per annum to the managers of any school or educational institu- 
tion, or any local committee formed for the purpose, who will 
raise the like sum by voluntary contributions for the maintenance 
of a student at some college or school where scientific instruction 
of an advanced chrracter may be obtained. The exhibition may 
last for one, two, or three years. 11. Conditions:--(a), the exhi- 
bition must be awarded in competition in one or more branches of 
science at the May examination of the Science and Art Depart- 
ment. The managers may select any branch or branches of 

i for the petition, and if more than one be taken they 
may fix any relative amount of marks they consider best to assign 
to them; (6), the place where the student is to pursue his studies 
may be fixed by the managers, subject to the approval of the 
Science and Art Department. If a Gov 








ernment institution be 
selected, such as the Royal School of Mines or Royal College 
of veer London, or the Royal College of Science, Dublin, 
the fees of the student will be remitted; (c), the exhibitioner must 
be of the artisan class or poor student as defined by the Science 
Directory; (d), the grant of the department will be paid from 
year to year on condition that a like payment has been made 
the managers or local committee, and that the student has p 

his studies satisfactorily according to regulations fixed by the 
department. 12. Transmit a copy to the Treasury, and request 
sanction to provide in the estimate for the increased expenditure 
likely to be occasioned by this minute.” 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

2492. ACHILLE EDWARD GELHAYE, Windmill-road, Croydon, Surrey, ** Im- 

i ines for manufacturing chains, cords, ropes, and the 
hains, cords, and ropes.”"—3rd September, 1867. 

t Suuithy street, Westminster, “* Improvements in 
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ng, warming, lighting, generating of steam, and other 
ith their use as a motive power, previous to being 
rovements in the apparatus for these purposes.” 








3421. WILLI AM BL ACK and THOMAS HAWTHORN, Gateshead, Durham, ‘‘ Im- 
provements in valve 7 December, 1367. 

). NOAH PAXMAN, jun. n, Oxfordshire, ‘* Improvements in 
steam cylinders and the peculiar arrangement of the mechanism connected 


















there -I Dee. mber, i867. 

3542. E INICH, Duke-street, St. James's, London, “ Im- 
= ent of gutta-percha, india-rubber, Honduras gum, 
and t s, for the production of a preparation or preparations 





applica arnish, cement, paint, stain, water and air-proof material, 
solid ¢ rial, and for other purposes.”—A communication from 
Danivl Us. 


D, Newecastle-on-Tyne, ‘‘ Improvements in capsules 





other like vessels.’ 
E DAMM, Seething-lane, London, *‘ Improved appliances 
and means for conveying salt-water fish through fresh water, and overland, 
and on F and 1."—A communication from Adolphe smidth, Copenhagen, Den- 
December, 1867. 

LD MCMURDO, Carz enholm, Dumfriesshire, “ Improvements in 
x life from drowning. 14th December, 1867. 

MFIELD, jun., Queen's-r Buckhurst-hill, Chigwell, Essex, 
ats in brakes f r railway and other carriages, and in signalling 
ratus in connectio! 
poses.”’ 
and CHARLES WALKER, Dewsbury, Yorkshire, 
































yYARD TAYLOR BELLHOUSE, Manchester, ‘“ Improvements in the 

ruction of fire-proof floors for buildings.” 

3607. WILLIAM : HUBBARD, Ramsga 
tional co viders.” 

3608 JOHN SACHE ELL GISBORNE, Liverpool, ‘‘ Improvements jn electric 
telegraphic apparatus, and in the symbols or characters connected with the 
transmission of messages by electric telegraphs.” 

0 LEWIS MATTHEWS BEC 2. Guildhall Chambers, Basinghali-street, 










te, Kent, “ Improved propor- 












wires, 
and 3 ‘pporting wires for telegraphic or other purposes.” 

3511. JOHN CLAY, Yardley, Vorcestershire, “ Improvements in saddles.” 

3613. EDGAR BREFFIT, Castleford, Yorkshire, ‘‘ Improvements in glass bottle 
house pot carriages, and implements used in setting glass bottle house pots, 
which invention admits of imp-ovements in the construction of furnaces for 

1g bottle or other glass in open pots.’ 

3615. REGINALD CHAUNCY, Clyde-street, Brompton, Middlesex, “ Improve- 
ments the preparation of a substitate for emery paper.” 

3617. JOSSPH SIMMONS, Ravenscourt Park, Hammersmith, Middlesex, ‘‘ The 

parpose of producing an optical illusion of apparently beheading or otherwise 

dismembering a human being 

3619. CHARLES BECK, Queen 
joining horn and whal. bor 

3621. H I 











treet, Cheapside, L oni lon, ‘‘ Improvements in 
19th December, 186 

Porchester-t scrace, Bayswater, Middle- 

ents in machinery for carding and spinning wool and other 

rous matenals"’"—A communication from Célestin Martin, Pépinster 

1m. 





















IELD, Chandos Chambers, Adelphi, Westminster, and FREDERIC 
HAM WARREN, Norwood, Surrey, “ An improved cowl for chimney tops.” 
“emb 1867. 


, Blackburn, Lancashire, “‘ Improvements in ap:aratus 





3629, 
stree’, Stran 1, 
modes of connecting ar 
3630. WILLI AM 
Laneishire 
3633. JAME 
facturing central-fi 
3637. JAMES DAVISO} armouth, Durham, ‘‘ Improvements appli- 
cable to ther assess, anchors, and other parts of ships or 
vessels, or to collieries, rai ways, ret ng stock, or other purposes, to prevent 
sudden blows. jerks, ors ’ 
3639. JOHN GA £, Southampton. buildings, Chancery-lane, London, 
** Improve ifacture of pomade for the human hair.”—A 
communica ion from Aimé Désiré Lavandier. Paris. —2!st December, 1867. 
3641, WILLIAM DIXON, Muple-street, and WILLIAM BROWN, Gray-street, 
Newcastle-on-fyue, ** An elastic coupling for the prevention of sudden or 
undue strains upon repes or chains when used in towing, hauling, or lifting.”’ 
3643. WILLIAM WALTON URQUHART and JOSEPH LINDSAY, Dandee Forfar- 
shire, n.B., ° Improvement ts in machinery for softening jute, hemp, and 
ilar fibrous materials.” 
6 CHA $3 JOHN : 
alarm and extinguish 
3649. JONAS DAWKINS, Pembroke, “ Improvements in tanning, and in the 
pparatus to be employed therein.” 
3651. MATTHEW JAMES RICE 
In mac’ ineTy ‘or cu warm 
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yrovements in the construction of and mode or 
ing railway carriages or trains.” 

Rochdale, and EDWARD ROLT, Newton Heath, 
n direct-acting double-action steam pamps." 
Iwi 4, Kent, * improved machinery for manu- 





















AMS, Stockton-on-Tees, Durham, “ A self-acting fire 





street, Birm'ngham, “ Improvements 
i tils."--2 vd December, 1867. 
, Woolwich, Kent, ** lmprovements in the 




























and WILLIAM HENRY GLASSON, Landport, South- 





ampton, * ments in the construction and arrangement of plammer 
blocks and hearings for propeller shafts an’ other analogous purposes.” 
365°, PAUL FRANCOIS fRANCHAT, Rue Gaillon, Paris, * An universal machine 


cirenlar cutters and milling toc ils of any form or outline, 
a » I er dal direction of cut.” 

A Chancery. tane, London, “An im- 

c y applicable for dyeing and printing pur- 

communication from Jean Theodore Coupier, Boulevart St. 





(TON, Liverpool, “ An improvement in, the manufacture of 
ter, « Improvements applicable to traps 
ester, ** Improvements in rails for rail- 
N, Chancery-lane, London, ‘‘ An improved 


” ascertai g the alcoholic strength of 
from Basile Rakowitsch, St. Petersburg, 








ge, Lanarkshire, N.B., and FERDINAND KOHN, 
lating to blast and cupola furnaces.” 
‘, Ludgate-hill, Lonaon, “ Improvements in 


wark-street, and FREDERICK LENNARD, Bel- 
yrovements in the manufacture of warp fabrics.” 
mingham, * Improvements in holders for holding 
and orher articles,” 
‘DE, Wolverhampton, Staffordshire, and THOMAS 
eniiweh, near Swansea, Glamorganshire, *‘ Im- 
re of iron and steel, and in furnaces and appa- 
t aid manufacture.”"—24/h December. 1867. 

NIAMIN VEN and JAMES BENJAMIN BOWEN, Chipping Norton, 
rdshire, “ Improvements in the manufacture of gloves.” —26th December, 














RMAIN RAFER and E RNEST E DMOND RAFER, Rue d’Enghien, 

,* An improved braiding machine.’ 

DWARD JOS HUGHES, Manchester, “Improvements in blankets 

machines for printing textile fabrics, and in the mode of joining 
ygcther the ends of double-woven fabrics.”.—A communication from Seth 

William Baker, Providence, Rhode Island, U 8S. 

3676. JOSEPH COCKSHOOT, jun., and HENRY WEATHERILL, Manchester, 

in improvements in railway brakes,” 

VID STEELE, Farnworth, Lancashire, ‘ Improvements in apparatus 

z and agitating liquid or fluid substances.” 

JOHN CLARKE, Redditch, Worcestershire, ‘* Improvements in wrappers 
or envelopes for needles 

3684, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in the application of electricity to clocks, watches, and other time-keepers, 
and in the apparatus employed therein.”—A communication from Theodore 
Auguste Marie Sortais Lisieux, France, —27th December, 1867. 

3686. JA R CAPPER Birke nhead, Cheshire, “ Improvements in the construc- 
tion of chimney tovs or caps.” 
































and in the treatment and application of such and | 


therewith, which improvements are also | 


ments in machinery known as the condenser carder.’ —18th Decem- | 


ments in the arrangement of electric telegraph and other | 
1 the appara'us employed or connected therewith, and in laying | 


Strand, and WILLIAM DREDGE, Buckingham- | 


3692. RICHARD HOWARTH, Southampton- -buildings, London, “ Improvements 
in carriages, railway trucks, and other vehicles.” 
3694. EDWARD EVANS, Peacock-street, High-street, Newington Butts, 
Surrey, “ Improvements in the construction of the sash frames and boxings 
of windows and shutters, and in the mode of hanging the sashes of windows.” 
3696. CHARLES CHURCHILL, Norwood, Surrey, ** An — gas-burner.”— 
© ee from Willis Churchill, New York, U.8.—28¢h December, 


3698. RICHARD FOTHERGILL, Abernant House, Aberdare, Glamorganshire, 

“ Improvements in the process of and apparatus for producing heat by the 
| combustion of fuel for metallurgical and other operations where heat is re- 
| quired, and in the means for utilising the waste heat from blast furnaces.” 
! $700. WALTER KENDRICK and JOB WOOLBRIDGE, Westbromwich, Stafford- 
shire, ** Improvements in apparatus for the consuming or preventing the for- 
| mation of smoke in steam boiler and other furnaces.” 

702. JAMES DAVISON, Bishopswearmouth, Durham, “ Improvements in fur- 
naces for smelting glass or the materials employed therein, and for consuming 
smoke.”—30/h December, 1867. 








omplete Specifications. 

3. WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
“Improvements in electric telegraph apparatus.””"—A communication from 
Elisha Gray, Oberlin, Ohio, U.S.—\st January, 1868. 

27. MYRON JOHN FRISBIE, Fitzroy-square, London, “ Improvements in 
mechanism or apparatus for feeding fuel into furnaces, fire-boxes, and fire- 
grates.”—3rd January, 1868. 





Patents on which the Stamp Duty of £59 has been Paid. 

50. THOMAS RICHARDSON, Neweastle-upon-Tyne, and MARTIN DIEDERICH 
RUCKER, Leadenhall-street, London, ** Treating guano.”’—6th January, 1865. 

82. JOHN FREDERICK SPENCER, Newcastle-on-Tyne, “* Valves of steam and 
other engines.” —11i/e January, 1865. 

55. GEORGE ELL GALLOWAY, Liverpool, “ Motive power, and means of 
communication betweén passengers while travelling.”—7/4 January, i865. 

€0, JOSEPH JOSIAH BLACKHAM, Birmingham, “ Brooch, &c., fastenings.”’—7th 
January, 1865. 

77. HUMPHREY CHAMBERLAIN, Wakefield, Yorkshire, ‘‘Compressed bricks.” 

|} —10¢h January, 1865. 

89. JOHN RAMSBOTTOM, Crewe, Cheshire, “‘ Steam hammers.” —11th January, 

| 1865. 

| 164, RoBERT MALLET, Bridge-street, Westminster, 

19th January, 1855. 

166. WILLIAM CLEVELAND HICKS, New York, U.S., ‘Steam engines.” —19¢h 
January, 65, 

119. GEORGE DAVTES, Serle-street, Lincoln’s-inn, London, ‘‘ Preventing in- 
crustation in steam boilers.”—1I4th January, 1865. 

96. JAMES GRAFTON JONES, Blaina Ironworks, near Newport, Monmouth- 
shire, “Machinery used for condensing atmospheric air, and machinery 
worked by compressed air, employed in getting coal, stone, and minerals.” — 
11th January, 1865. 

95. ROCK CHIDLEY, High Holborn, London, “Railway carriages.”—11/A 
January, 1865, 

101, FREDERIC BARNES, DAVID HANCOCK, and EDWARD COwWPE, Wycombe, 
Buckinghamshire,** Applying electro-magnetism as a break power to railway 
carriages, &c."—12th January, 1865. 

127. JAMES YOUNG, Limefield, Midlothian, N.B., “Producing gases and 
vapour in a heated state.”—14th January, 1865. 

129, FELIX CLOVIS FOURGEAU, Rue St. Appoline, Paris, “ Roofs or coverings of 
buildings "— 14th January, 1865. 

130, J ABEZ BUNTING FARRAR, Halifax, Yorkshire, and JOHN HIRST, Elstead, 
Surrey * Preparing, &c., wool, &c."—16th January, 1865. 

228 JOHN IIAMILTON, jun., Liverpool, “ Pr ropelling vessels.’ 
1865 

725. HENRY OWEN, London-road, Leicestershire, ‘‘ Stockings, &c.”—1l5th 
March, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

194. THOMAS GIBSON, WILLIAM KNIGHTON, and HENRY KNIGHTON, Derby- 
shire, ** Core barrels for casting pipes, & 24th January, 1861. 

62, STEPHEN MOULTON, Bradford, Wiltshire, * India-rubber.”—10th January, 
ISsl. 

82. GEORG E WHIGHT, Ipswich, Suffolk, ‘‘ Sewing machines.”—12h January, 





** Permanent way, &c.”—~ 








—26th January, 











NSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 

horses 30th January, Isl. 

88. WILLIAM BULLOUGH, Blackburn, Lancashire, “ Loom: 
1861. 

87. MATTHEW ANDREW MUIR and JAMES MCILWHAM, Glasgow, Lanarkshire, 
N.B., * Loo.ns,”—1ith January, 1861. 








s."—12th January, 





Notices of Intention to Proceed with Patents 

2473. ISAAC DIXON, Liverpool, ‘‘An improved submerged propeller for navi- 
gable vessels.” 

2474. MORRIS HAMMERSTEIN, Liverpool, “ Improvements applicable to cigars, 
cheroots, eigarettes, pipes. and other smoking tubes.”—A communication 
from Moritz Star, Leipzig, Saxony.—30th August, 1*67. 

2489. ARTHUR FIELD, Upper Marsh, Lambeth, and WILLIAM BRYER NATION 
Olu Kent-road, Surrey, ‘Improvements in ornamenting candles, and in 
apparatus or machinery employed for that purpose.” 

2492. ACHILLE EDWARD GELHAYE, Windmill-road, Croydon, Surrey, ‘‘ Im. 
provements in machines for manufacturing chains, cords, ropes, and the 
manver of making such chains, cords, and ropes.’ 

2495. LOUIS NAPOLEON LE Gras, Wardour-street, London, “ Improvements in 
milk cans.’—3rd September, 1867. 

2501. WALTER WELDON, Park Villa, West Hill, Highsate, Middlesex, “ Im- 
provements in the production of artificial oxides of manganese, and in the 
manufacture of chlorine by means thereof, partly applicable also to other 
purposes 

2503 ‘FREDERICK BERNARD DEERING, Duke-street, Westminster, ‘* Improve- 
ments in machinery for boring, cutting, or working in rock, coal, and other 
minera!.” 

2504. JOHN KINNERSLEY SMYTHIES, St. Luke’s-road, Paddington, Middlesex, 
‘*Carrying passengers through the air by a steam bird or flying steam 
engine fitted with wings flapped by the action of steam.”—4ih September, 
1867. 

2509. RALPH AUGUSTINE JONES and JOHN COOPER HEebGEs, Aylesbury, 

Buckinghamshire, “ [Improvements in fire-escapes 

2510. ARTHUR CHARLES HENDERSON, Charing Cross, London, ‘* Improve- 
ments in the manufacture of appliqué embroidery on tulle, muslin, or similar 
fabrics, in various colours and designs.”"—A. communication from Jean 
Francois Planus Jeune, Rue d’Engien, Paris. 

2513. HeNRY CARTER and GEORGE HENRY EDWARDS, Dempsey-street, 
yr ey, Miditlesex, “ Improvements in breech-loading fire-arm:.,” 

2514. Geori xe OPE, Liverpool, “ Improved apparatus for pressing and shaping 
cig: rar bune 

2515. JOHN ForD, Reading, Berkshire, ‘*‘ Improvements in means for securing 
wheels, pulleys, cranks, and other articles on their shafts or axles,” 

2521, HENRY G ARDNER, Manchester, “ Improvements in connection with 
qnminers safety lamps.” —5th September, 1867. 

926. WILLIAM GAUDLY CREAMER, Woburn-place, Russell-square, London, 
*‘ Improved apparatus for excluding dast from railway carriages.”’ 

2526. THOMAS WILLIAM HELLIWELL, Brighouse, Yorkshire, “ Improvements 
in looms for weaving.” 

2527. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the construction of ships and other vesseis.’’—A communication 
from Armand Grancher, Roulevart St. Martin, Paris.—6th September, 1867. 

2534. JOHN BANTING ROGERS, St. Andrew’s-road, Hastings, Sussex, ‘‘ A pro- 
jectile anchor and block for launching of the lifeboat and other boats in 
rough weather, and for ships’ use in cases of loss of anchorage.” 

2539. BENJAMIN FRANKLIN STEVENS, Henrietta street, Covent- garden, London, 

An improved illuminating roof and roof 5 —A ion 
from Thaddeus Hyatt, Atchison, Kansas, U.S.—7th September, 1867. 

2544. EDWARD JOHN COWLING WELCH, Harrow, Middicsex, “ Improvements 
in apparatus for producing artificial ice, parts of such apparatus being also 
applicable to other purposes.” 

2547. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
““An improved cartridge holder.”—A communication from Charles Howlett, 
Charles Hobby Pond, Jacob Rutser Schuyler, Marcellus Hartley, and 
Malcolm Graham, New York. U.S. 

2548. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ A new process 
for producing hydrogen.”"—A communication from Cyprien Marie Tessie du 
Motay and Charles Raphael Marechals, Metz, France. 

2554. JAMES TURNOCK, Ross, Herefordshire, * Improvements in cask stands.” 
—9th September, 1867. 

2558. JOSEPH DICKEN, Llanddal 
fish-plate employed upon railways.” 

2564. JAMES RAE, Lower 8 h Kent, in portable appa- 
ratus for cleansing and filtering water is army and other purposes.”—10¢h 
September, 1867. 

2570. SYDNEY BROWN, Blackfriars-road, Surrey, ‘‘ An improvement in the 
method of ornamenting bottles, vases, and jars used for perfume or toilet 


























Denbighshire, “An improved yielding 











pury 
= WILLIAM FOTHERGILL COOKE, Aberia, near Carnarvon, North Wales, 
Pp in and quarrying slate and other minerals, and in 
omen used for these purvoses,’—11th September, 1867. 
2584. JAMES PERRIN, Hyde, Cheshire, “‘ An improved fuel economiser.”—12th 





36°8. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Impr in 
the mode of and machinery for making shot and shells for ordnance.”—A 
communication from John e Tarr, Fair Haven, Massachusetts, U.S. 

3591, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in motors or apparatus for generating motive power, and in the method of 
applying the same to produce useful effect.”"—A communication from Benja- 





, 1 
2590, PIERRE RAYMOND COUCHOUD, Rue de Rambuteau, Paris, ‘ Improve- 
ments in turing chenille.” 





ir 
2593. WILLIAM FOTHERGILL ee Birmingham, “ Improvements in appa- 
ratus for heating, evaporating, and coli Pp 


inventions Pootestes for Six Months by the Deposit of 





2597. WILLIAM WHITEHSAD, Dartford, Kent, ee in printing 
fabrics, or in producing patterns thereon.” —138th September, | 

2603. RICHARD CANHAM, Clerkenwell, London, “ “+ eee en a means or 
apparatus for sharpening knives and other edged articles, which improve- 
ments are also applicable to grinding and polishing various surfaces.” —14th 
September, 1867. 

2607. JAMES ASBURY MCKEAN, Southampton-buildings, Chancery-lane, London, 
“ Improvements in machinery or apparatus for cutting or working rocks and 
other hard substances, chiefly designed for mining, tunne!ling, and other like 
operations.”—-A communication from Herman Haupt, Philadelphia, Penn- 
sylvania, U.S.—\6th September, 1867. 

2617. SAMUEL CORNWALLIS AMESBURY, St. Aubyn’s-place, Clifton Villa, 
Hove, Brighton, “ [mprovements in apparatus for communicating between 
passengers and guards of railway trains, and between guards and engine 
drivers of railway trains,”—17th September, 1867. 

2644. ALEXANDER MELVILLE CL AUK, Chancery-lane, London, * Improve. 
ments in the means of tinting or colouring artificial flowers and foliage.”"—A 
communication from Octave Eugine Fillion, Boulevart St. Martin, Paris.— 
20th September, 1867 

2662. BEWICKE BLACKBURN and ALEXANDER BEWICKE BLACKBURN, Hans- 
place, Chelsea, Middlesex, ** Improvements in lucifer matches or tapers, 
and in the apparatus for holding and igniting the same.”—2ist September, 
1867. 

2686. HUGH FORBES, Euston-road, St. Pancras, London, ‘* Improvements in 
the construction of rotary pumps.” —24th September, 1867. 

3075. RICHARD BROWN RODEN, Usk, Monmouthshire, ‘‘ Improvements in 
breech-loading fire-arms.” 1st November, 1867. 

3106. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in sewing i "—A ation from John Squire Andrews, New 
York, U.S. —4th November, 1867. 

3148. JOHN FREDERICK BRINJES, Fieldgate-street, Whitechapel, London, 
“ Improvements in apparatus for distilling, beating, evaporating, aud cooling 
liquids.”"—7th November, 1867. 

3193. FREDERICK RANSOME and HENRY BESSEMER, Queen-street-place, 
London, and ERNEST LESLIE RANSOME, Greenwich, Kent, “ Improvements 
in the manufacture of —* and other blocks or forms of artificial 
stone.”—11th November, 1867. 

3292. JOHN OWENS, Salford, Lane: 
of pile and other fabrics.’ lst November, 1867. 

3311. ARCHIBALD MUNRO, ath, Forfarshire, N.B., 
be used for cutting rocks or stone and other similar substances.” 
vember, 1867. 

3341. EDWIN TOWNSHEND, Palace-road, Lambeth, Surrey, 
tobacco pouches.”—26th November, 1867. 

3471. SIGMUND GOLDSTEIN, Manchester, “ Improvements in various portions 
of ladies’ and gentlemen's wearing apparel.” —6ti December, 1867 

3483. RICHARD BOULTON JONES, Nelson-terrace, City-road, London, and 
WILLIAM POWELL, Circus-place, Finsbury, Middiesex, ‘* Improvements for 
the prevention of incrustation in steam boiers.”—7th December, 1467. 

3497. WILLIAM HENRY COOKE, Oldham, Lancashire, *‘ Cert “in improvements 
in springs to be applied to doors and for similar purposes.”—9%th December, 
1367. 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittinys, dc. 
1454. J, M. STANLEY, Chancery lane, London, “ Improvements in producing 
reasing combustion in blast and other furnaces, also for generating 
steam and for other similar or analogous purposes *— Dated \6th May, 1867. 

The patentee claims the use and applic.tion of highly superhe ited or decom- 
posed steam combined with heated air, so as to produce increased and more 
complete combustion for the several purposes and by the various means 
described and illustrated in the drawings accompanying the specification. 
1463. W. LAKE, Southampton buildings, Chancery-lane, London, ** Water 

gauges for steam boilers A communication, — Dated \ith May, 1867. 

This invention consists chiefly in constructing a water gauge with one or 
more sides or faces formed of transparent mica, which is secured in a metal 
frame or case provided with suitable means for attachment to a steam boiler. 
1467. S. REGAN, Leeds, ** Boilers and their furnaces."—Dated \7th May, 1867. 

One part of this invention has reference to an improved arrangement of 
steam boilers, whether for marine or land purposes, and consists of three 
vertical cylinders placed concentrically at suitable distances apart, dependent 
upon the size of the boiler requireé. The inner cylinder (which forms part of the 
water space) is egg- ended, its lower extremity being connected to a blow-off 
pipe, which passes through the fire-grate into the ashpit. This inner cylinder 
is connected by means of tubes placed at suitable intervals arouna its circum- 
ference, and in an angular position with the middle or intermediate cylinder, 
and is thus connected with the water space between such intermediate and 
outer cylinder. The lower part of the intermediate cylinder bulges outwards, 
and thus forms the area for the fire-grates, which are placed within the 
bottom. The patentee also connects the upper portion of the inner cylinder 
above the water level by means of tubes with the intermediate cylinder for the 
escape of steam, which may be discharged into the main or outer steam 
chamber. The upper ends of both the intermediate and outer cylinders are of 
egg-end formation, having a chimney passing through them which communi- 
cates with the space between the inner and intermediate cylinders, The heat 
from the fire passes up this space into the chimney, enveloping the tubes 
on its passage as well as acting upon the surfaces of the intermediate and inner 
cylinders, thas rapidly generating steam; the tubes, which are of conical or 
paralel formation, tye ends being flanged for rivetting, or they may be caulked 
or drifted in the usual manner, acting as an efficient stay between the two 
cylinders. The chimney he builds up from the top of the intermediate cylinder 
and passes it throngh the outer one, securing the same by angle iron in the 
usual way. Upon the top of the outer cylinder he also places a dome or steam 
chamber which surrounds the chimney From the bottom of the inner cylinder 
depends a blow-off pipe passing through the centre of the furnaces. Two or 
more pipes opposite to each other, and connected to the water space of the bottom 
of the boiler, also communicate with the blow-off pipe, aiding it in such opera- 
tion ; and when the blow-off cock is turned off they aid each other in causing 
free circulation. Ordinary boiler fittings are of course used. The fire-bars 
may be rotary and fed from a hopper, or they may be stationary. 

1479. C. W. DIxoNn, Wickham Market, *‘ Slide valves.”— Dated &th May, 1867. 
This invention consists of a rotating slide valve. The exhaust port may or 
may not be cast in one piece with the cylinder, as is usual in ordinary engines. 
The exhaust port is brought to the surface of a circular plane or convex face 
along with the steam ports, but is placed in the centre and made of a circular 
form. The two steam ports are placed on opposite sides of it, leaving space 
for a rib of metal between them. The two steam ports are made of a ;eciliar 
shape, but their size is to be regulated by the ordinary rules for finding the 
areas of steam and exhaust ports, and also having their outer and inner side 
arcs of two concentric circles, and their end part of radius lines from the same 
centre. The valve is to have a circular face of the same size, and to cover the 
face on which the steam and exhaust ports are placed, and is to have two 
openings in it bounded by tie same arcs as the steam ports are, but the other 
are to be regulated by the engineer, so as to give whatever cut-off 
of steam or exhaust he thinks proper. One of these two orifices opens direct 
into the steam chest through the back of the valve, but the other opening is 
connected by a covered passage on the back of the valve with the exhaust port 
in the centre, so that when the steam is entering at one port it is exhausting at 
the other. The back of the valve is made cylindrical and brought through a 
stuffing-box at the back of the steam chest, and made of the same diameter as 
the exhaust port, or if liked smailer, or if expansion is used in the cylinder, it 
should be an advantage to be made larger. The valve may be worked by 
eccentrics from the crank shaft, or direct from the pistun rod, by a small con- 

















"necting rod turned backwards, for in any other way at the option of the engineer, 


—Not proceeded with. 

1494. H. CHAMBERLAIN, Wakefield, “ Steam boiler and other furnaces.”— Dated 
20th May, 1867. 

This invention relates to an improved mode of applying and economising the 
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2595, JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, ‘‘ Improve- 





min Talbott Babbitt, New York, U.S. 





ments in wine glasses, and in 


stands or holders for the same,” 





heat of steam boiler and other furnaces, and consists in storing or magazining a 
large proportion of the heat which has hitherto been lost or wasted by being 
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carried by the draught up the chimney before it has had sufficient time to be- 
come absorbed hy the boiler plates or other surface to be heated, According to 
this invention, as applied to marine and Cornish boilers, for example, the 
patentee proposes to pack or fill in the flue behind the furnace or fire bridge 
with open brickwork of fire brick, fire tiles, or fire-clay Jumps, made either 
solid or hollow, the interstices being so disposed as to sift the current of hot air 
without stopping the draught. By this means the heat which is not immediately 
taken up by the boiler plates is stored in or collected by the fire-bricks, whence 
it radiaies off to the boiler. These fire-bricks soon attain a very elevated 
temperature throughout the entire portion or length of the fue on which they 
are placed, and impart a more uniform degree of heat throughout the entire 
length of such flue, Anadditional supply of air may, with this arrangement, be 
admitted to the flue above the grate, and hence a more perfect combustion is 
obtained, and the prevention of s=> ke effected, with a corresponding economy of 
fuel. 
1495. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Arrange- 

. ment and construction of furnaces for steam boilers and varvwous other useful 

pur poses "a A communication.— Dated 20th May, 1867. ; 
This invention cannot be described without reference to the drawirgs. 





1517. D. ADAMSON, Newton Moor Ironworks, near Manchester, “ Improvements 
in furnaces for heating the air stoves of blast furnaces, and for other purposes 
and in utilising the products of combustion from such stoves.”"—Dated 22nd 
May, 1867. : 

This invention consists in certain improved furnaces for heating the air stoves 
of blast furnaces for steam boilers, and for other purposes. These furnaces 
consist of diagonal grate bars placed in a fire-brick or other chamber, or partly 
in the chamber and partly in the stove or boiler to be heated, or entirely in the 
stove or boiler, and of a hopper to supply the fuel, and a frame or 
falling grid to discharge the clinkers. The invention consists in utilising the 
products of combustion from the air stoves of blast furnaces by drawing or 
forcing them through a series of flues or drying stoves, kilns, or ovens to 
orate moisture from iron, stone, and other minerals, and for heating and 





o 





evay 
drying purposes. 
1529. E. W. HuGHes, Queen-square, Westminster, and T. H. MEAD, Dowgate- 
hill, London, * Rotary engines and pumps.”—Dated 22nd May, 1867. 
Hitherto much difficulty has existed in the production of a complete rotary 
engine in which action and reaction are equal and there is no loss while the 
piston is passing the valves; also in turbines from the rush of water only 
being made ava/labie; and in pumps and exhausters from the column of water 
not being kept always in motion, but constantly checked and started again. 
Now the object of this invention is to overcome these difficulties, and produce a 
complete rotary engine which maintains the action and reaction always the 
same, and all the pressure that is employed therefor effective, the pressure of 
the power always acting continuously according to the area of the piston and 
the pressure employe i. The inventors ace: mplish this by means of an 
annular cylinder, in which rotates a piston made tight, and carrying round 
with it on either side an induction and an eduction pipe ; these pipes connect 
with the centre pipe, which also forms the axis and medium of motion, In 
this cylinder are placed two or more valves. as may be required, which are 
withdrawn as the piston passes,--Vo! proceeded with, 








Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &¢. 

1469. A. V. NEWTON, Chancery-lane, London, “ Lowering, detaching, 

picking up ships’ boats.” —A communication. Dated \ith May, 1867. 

For the purpose of overcoming the dangers incident to the raising, lowering, 
and casting off of ships’ boats, and to render the access to and from a boat 
safe, the First part of this invention consists in so constructing the davits, and 
so applying them to 4 vessel or ship, that they shall have a swinging motion 
toward and from the water, and at the same time admit of being turned 
around like cranes when th are in an upright position, so that a boat can 
be swung inward over the vessel. The second part of the invention consists in 
providing for raising and lowering a boat, and swinging the davits by means 

ma shaft, which is provided with a friction brake 

1 and arranged in such manner that 
a single person can conveniently and safely effect t swinging of the davits 
and the lowering and raismg of a boat. The Third part of the invention con- 
sists in combining eprings or weights with vertically swinging davits in such 
manner that the tendency of the latter shall always be to assume an upright 
position when unres rained by the weght of the boat.so that when a hoat 
which is launched but moored to the davits, rises upon a wave, the davits 
shall also rise and thus prevent collision and injury to passengers in the boat. 
The Fourth part of the invention consists in providing for a sate communica- 
tion for persons between a boat which has been lowered into the water and the 
vessel by the application of ladders ‘aud handrails to the vertically swinging 
davits. The Fifth part of the invention relates to the employment of certain 
mechanical devices in conjunction with vertically swinging boats’ davits for 
allowing of the raising and lowering of a boat upon an even or level keel for 
preventing fouling of the ropes, for fac.litating the a t of a boat to, 
and its detachment from, the davit and low , and also 
for preventing severe and injurious jars and concussions of t paralus in 
manipulating it in a storm or duri: g very rough reas. 

1471. J. L. CLARK, Westminster Chambers, Victoria-street, London, ** Apparatus 
Sor communicating between the passengers, guards, and engi 
railway train,” —Dated \ith May, \8»7. 

This invention consists inthe appiication of a pneumatic tube running the 
whole length of the train, with suitable means for making connection between 
the carriaces and brea* vans when coupled together so as to formatrain. A 
pump or bellows is fixed on the engine, and upon or beneath every guard s van, 
which is kept in constant action by the motion of the train, and 
hausts the air from thia pipe, all the bellows acting on the pipes s 
under ordinary circumstances ; the pipe being closed no air can be eject r 
the bellows, and no effect will be produced in the guard’s van or enzine, but if 
an opening be intentionally made into any part of the pipe by the passengers 
or guards, or by the accidental separation of the train into two parts, the air 
will be freely admitted into the p pe, and all the bellows will come into action, 
and will begin to eject air violently. Thus air is ejected through a powerfu 
whistle or other sounding apparatus, and by the noise it occasions it imme- 
diately attracts the attention of al! the guards in the train, and also that of the 
engine-driver, Flexible tubes of vulcanised 
faucet joints, are employed for making the c 
Tiages, 
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1473. J. SLOAN, Liverpool, ** Ships’ water-closets.’-- Dated \8th May, 1867. 

The object of this invention is to provide a ships’ water-closet of simple con- 
h shall not be liable to get out of working order. shall allow the soilto 
flow freely shall entirely prevent that back passage a ing 
of water which takes place in closets as at present arranged, ¢ 
of much discomfort, eepecially in ships of ** light draught” 
hese purposes the inventor employs the parts hereinafter mentioned, arr. 
as follows :—He takes an ordinary pan, and leads the soil pipe connected thereto 
in a curved or bent manner into a vessel of cylindrical or other shape placed 
alongside the pan. To the bottom of the sa:d vessel which opens to the sea 
he fits a flap or hinged or other valve. The said valve is connected by a rod 
and links or a chain to a weighted lever, coupled to a hand pull or litt placed 
adjacent to the seat. The weighted lever holds the valve up to its seating 
To flush the closet the weighted lever is raised or moved by force applied to the 
hand pall or lift, and when this is done the weight of the soil on the vaive 
causes it to open outwards, Should the ship roll or pitch at this time, or should 
she be struck by a sea, the valve being free, will close against its seating and 
prevent back passage and splashing.—Not proceeded with, 

1489. T. M‘ComAas, Old Broad-street, London, *‘ Raising sunken vessels.’ 
communication.— Dated 20th Mau, 1867. 

This invention has reference to facilitating the raising of sunken ships and 
vessels in deep or shallow waters employing for the above purpose the 
generation and expansion of hydrogen or other aériform gases within any 
suitable apparatus, by the agency and buoyancy of which the said ships or 
vessels are raised, and consists in the employment of a number of bags or like 
receptacles rendered water-tight by a coating of gutta-percha, or similar 
substance, being placed in the hold, or otherwise attached to the ship or vessel 
by a network of cords of proportionate strength to the size and weight to be 
raised, which said bags are then inflated or charged with hydrogen or other 
light gases generated within strong boxes or barrels by the action of acids on 
Metals or other substances, the said operation being effected either underneath 
or on the surface of the water, as may be found suitable. ° 
1496. E. BOND, Whitby, Yorkshire, ‘Building or construction of ships’ sail- 

yards.” — Dated 20th May, \8%7. 

In performing this invention the Inventor takes one or more flat longitudinal 
Plates of steel of any given depth, and suspends the breadth thereof in a 
vertical position in order to take the strain of the sail and leech ropes 
thereof; to this longitudinal piate or plates erected on its edge be secures in a 
Suitable manner four or other suitable number of angular trough or other 
sectioual-shaped plates of steelin a horizontal position, in order to take the 
Strain of the yard braces and “‘clews’’ of the upper sail, and to give greater 
Support to the vertical plates. By way of rendering the structure more firm 
and rigid he botts iron braces thereto in order to secure the one horizontal 
plate or plates to an ther vertical plate or plates. To the horizontal plate of 
steel which stands out before the yard he secures the jack-stay of the yard by 
means of strong and suitabie iron bolts, and the yard is suspended to the mast 
much in the ordinary manner of saii yards, By this peculiar and improved 
arrangement of the several plates of steel he ensures facilities in sail turling, 
48, instead of the sail being furled upon the yard, it is laid upon and made fast 
to the sides or contre thereof, thus being more secure from the force of the 
hg and requiring a smaller amount of canvas when set.—Not proceeded 
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1500. D. THOMSON, “ Old-street, City, “ Improvements in steam rollers 
rolling roads, and in pitch chains for working the same.”—Dated 20th May, 
1867. 

In constructing rollers for rolling roads to be propelled by steam power the 
patentee forms the roller in two halves lengthwise, the two halves being on the 
same axles, but driven separately by the steam power in such a way that 
either balf can be detached and move loosely on the axle, while the other is 
driven by the engine, and thus the turning of the machine on the road is made 
easier. He steers, turns, or guides the machine by means of two wheels which 
work in separate frames, turning on perpendicular axes, but which are so con- 
nected by levers, or screw wheels, or other suitable gear, that the two wheels 
always revolve in parallel planes, and the steerage of the machine is effected 
by causing the said frames to turn to any required degree on their perpendi- 
cular axes. He forms the framing of road rollers propelled by steam power of 
a box formed of wrought iron plates and angle trons, completely enclosing the 
roller except on the underside, where it rests on the ground, so as to attain the 
greatest stiffness and rigidity in the said framing, and the box is prolonged at 
each side toembrace the boiler, steam machinery, and the steering apparatus 
in the same rigid framework. He forms the rollers above described of wrought 
iron plates and angle irons rivetted together so as to make acomplete and 
rigid roller, and he then adds plates of iron to the external circumference, and 
secures them by bolts so as to be easily renewable when worn by contact with 
the road. In making the pitch chains that have been generally used for 
working road rollers and traction engines he forms the said chains of cast iron, 
malleable cast iron, or other cast metal, by having each alternate link cast 
with an opening in the side to admit the next link, which is cast whole or close 
all round, and he closes the said opening by a piece of metal inserted therein, 
and secured by one or more bolts or rivets. Pitch chains made in this 
way are equaily applicable to chain pumps, grain hoists, or other machines 
which are worked with pitch chains passing over toothed wheels. 


1503. E. H. C. MONCKTON, Threadneedle-sireet, London, *‘ Construction of a 
steam vessel suitable for ferrying laden trains across the ocean complete, 
together with its landing-places, breakwaters, and modes of protection from 
marine insects and fouling.” —Dated 2\st May, 1867. 

The specification of this invention is too voluminous (it consists of forty-four 
pages) to be quoted here at sufficient length for an intelligible abstract.—Wot 
proceeded with, 

1505. M. RUNKEL, New York, “ Indicators for carriages.”—Dated 21st May, 
1867. 

The inventor claims, Firstly, the application of the two 
described, viz.: —The instrument (No, 1) which measures and marks the time 
by turning a dial, and the application of the moving hand provided with a pen 
or tracing needle, or any other equivalent, to mark on the dial; and the 
instrument (No. 2) which measures the distance by receiving its motion by the 
eccentric near the centre of the drawing wheel, and which transfers the mark 





instruments | 


| at the same time be gradualiy moved forwards towards the other ead. 


of the distance to the dial of the timekeeper, for the purpose and in the manner | 


Gescribed ; Secondiy, the two instruments co-operating in connection with the 
outside signal, and with the lever to be operated by the driver, as described.— 
Not proceeded with, 

1511. W. F. Henson, New Cavendish-street, London, ** Rails for railways.” — 
Dated 2\st May, 1867. 

According to this arrang the p forms double-headed rails for 
railways in a piece, with lateral or longitudinal webs or flanges, which may be 
plane, double-bevelled, or corrugated. To secure rails made in this manner to 
the sleepers he lays them in sleepers with longitudinal grooves, and passes 
bolts through the flanges into the sleepers; the rails can be turned by removing 
the bolts. According to another arrangement he forms flanges or webs to the 
rails by rivetting on each side of the web of the rail pieces of T-iron and then 
securing them in the sleepers as before described. 

1525. J. M. KAUFMAN, Glasgow ‘Apparatus to be used for travelling through 
the atmosphere and on land and water, part of which apparatus is equally 
applicable to other purposes.” —Dated 22nd May, 1867. 

Too voluminous for insertion.—Not proceeded with, 

1540. L. STUCKENSCHMIDT, Seething-lane, London, “‘ Apparatus for landing 
transshipping, or discharging grain and other substances in or from ships, 
vessels, granaries, and warehouses, and for taking or drawing samples of 
grain from granaries.” ~ Dated 23rd May, 1867 

According to this invention a travelling elevator is employed which iscapable 
of being moved along the front of the wharf, granary, or warehouse, on rails 
provided for the purpose, so that the cargoes of barges or vessels that may be 
aground may be discharged and stored in the granary. 

1543. C. MARTIN, Hammersmith, and J, Grint, Battersea, London, “ Railway 
buffers.”—Dated 24th May, 1867. ¢ 

According to this invention the inventors arrange the buffers to act in pairs, 
one of the buffers being fixed tothe buffer plank, the other being formed with a 
recess into which the end of the spring buffer is received. The fixed buff+r is 
bell-shaped, or the sides of the recess are so formed as to guide the end of the 
spring buffer into it, and towards the centre of such fixed buffer.— Not pro- 
ceeded with, 

1545. G. M. WELLS, Aldermanbury, London, “ Apparatus to be eniployed in the 
manufacture of boots and shoes.” — Dated 24th May, 1867. 

This invention relates to the sockets or holders and standards or supports 





| employed for holding the lasts during the process of making and finishing boots 


and shoes, and has for its object affording facility for placing or adjusting the 

last in any convenient position required by the workman, and consists in 

mounting the standard which carries the last in a revolving socket. whereby 
the last is free to be rotated horizontally so as to bring any side in front of the 
workman.—WNot proceeded with. 

1567. W. H. WHETTERN, Portsmouth, and E. WALKER, Poplar, ‘‘ Screw pro- 
pellers.”’—Dated 27th May, 1867. 

For description of this invention see ENGINEER, October 18th, 1867. 

1586. J. F. N. B. SmMONS, Aetfenhofweg, Frankfort-on-the-Maine, “ Preventing 

the incrustation of steam boilers,”—Dated 9th May, 1867. 

This invention consists in introducing into boilers several cakes of moulded 
charceal, or what is called in France *‘ carbon de Paris,” on which incrusta- 
tion is suppoged to take p'ace, instead of on the plates. 

1592, R. NeEwron, Lower Providence Mill, near Keighley, *‘ Furnace apparatus 
of steam boilers,’—Dated 29th May, \867. 

This invention consists of an endless band of transverse fire-bars caused to 
revolve slowly, carrying the fuelin with them. These bars are supported in 
the boiler flue by three ribs, one central and one at each side,—Not proceeded 
with, 

1594. T. E. PASSEE, Russell-square, London, “ Obtaining motive power.” — 
Dated 29th May, 1867. 

This invention consists in a method of procuring perfect vacuo, or nearly 
perfect vacuo, in cylinders of any given diameter, and of given volume or 
content, by pistons moving and fitting air-tight and freely within them, and 
in the application to an unlimited extent of the vacuum motive principle, 
either by one, less than one, or more atmospheres, or any other suitable 
pressure, to produce rectilineal action, which, adjusted with other auxiliary 
cylinders to alternate or reciprocate by spring, lever, beam, rotary axis, and 
other mechanical contrivances, and then started, results in continuous move- 
ment till stopped by failure of the vacuo, or other causes of derangement. 

1956. H. TURNER, Thames Jronworks, Orchard-yard, Blackwall, ** Marine 
and other steam engines on the high and low compounding principle .”—Dated 
29th May, 1867. 

This invention relates to an improved constraction and arrangement of 
parts of engines on the high and low-pressure compound principle, and has for 
its object the introduction of connecting links or rods to the shafts of high and 
low-pressure marine and other engines working expansively, so as to obtain a 
short and direct passage across the high-pressure to the low-pressure 
cylinders, these cylinders being placed side by side. Ky the use of these links 
and rods also a well-balanced engine is ovtained without the necessity of 
resorting to the use of heavy weights, a3 is now done, and the engine generally 
occupies less space than other engines on the same principle, while steam ts 
also greatly economised. 

1604. J. FRANCOMBE, Newport, Monmouth, “ Engine or machine for obtaining 
and applying motive power.” —Dated 0th May, 1867. 

This invention essentially consists in the construction of engines or 
machines for obtaining and applying motive power wherein the piston is a 
fixture and the cylinder is movable. According to one arrangement the 
cylinder is suspended from a cross-shaft resting in bearings in a frame, and 
free to oscillate thereon, the frame uniting the shaft to the cylinder acting as a 
pendulum.—Not proceeded with, 















Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

1457. H. PEEL, Ovenden, near Halifax,“ Looms for weaving lastings and serge- 

de-berries.” - Dated Vith May, 1867. 

This invention relates to means or apparatus for working or operating the 
healds or heddies in the looms above named, and consists in the employment of 
treading tappets having side grooves and treading levers with friction pulleys to 
run in the grooves, These levers are connected to ordinary jack rods, to which 
the top parts of the healds or heddles are attached by usual connecting rods, and 
are also connected with the bottom part of the healds or heddles by other 
levers, by which means both up and down motion is given to the healds, thus 
dispensing with the weights or springs now used. 

1466. G. G. BERNHARDT, Radcliffe, Lancashire, ** Improvements in or applicable 
to throstle and doubling frames and machines of like character for spinning, 
twisting, and doubling fibrous materials.” — Dated 17th May, 1867. 

This invention consists, First,in the use in that description of machines 
mentioned in the title, of bobbins with bevelled ends instead of the square- 
ended bobbins hitherto used, by which there is tess breakage of yarn in un- 
winding the thread, and the ends are more readily found when broken. 
Secondly, the invention relates to a modification of the ordinary traverse or 
copping motion for distributing the thread upon the bobbins, so that the extent 


; 








| parts of looped fabrics during manufacture. 


of traverse will gradually increase as the bobbins fill with thread to suit the 

taper or bevelled ends of the bobbins used according to the first part of this 

invention. 

1468. F. WEBB, Worcester, *‘ Looms for weaving hair, cloth, and other analogous 
Sabrics.”—Dated Vith May, 1867. 

This invention cannot be described without reference to the drawings. 

1477, A. BRANDON, Paris, ‘* Machinery for washing wool.”—A communication, 
— Dated \8th May, 1867. 

This invention relates to the endless apron or feeding mechanism which the 
patentee constructs of a series of horizontal and parallel rollers revolving in the 
same direction in such a manner that the woo] or other material charged upon 
the same is conducted towards the compressing rollers, the speed of these 
feeding rollers being alike as regards their revolutions in a given time; but in 
order that the wool or other material should not accumulate unduly at different 
parts, he gives to them a gradually increasing circumferential speed by making 
each successive roller of a larger diameter as they approach the compressing 
cylinder’. 

1486. J. L. NORTON, Belle Sauvage-yard, Ludgate-hill, London, “‘ Machinery for 
washing and drying wool, &c.”—Dated \*th May, 1867. 

The First part of these improvements relates to machines in which the wool 
or other material is agitated and moved forward in the washine liquid by 
revolving inclined blades or screw propellers. Instead of making the blades of 
these screw propellers all inclined in one and the same direction, and making 
them all revolve in one and the same direction, as has heretofore been custo- 
mary, the patentee makes them as follows :—He uses a numer of separate pro- 
peliers placed on one common axis, and he makes the blade of every alternate 
propeller inclined in the reverse direction to the others, so that the blade of the 
first, third, and fifth propellers will be set in one direction, and the blades of the 
second, fourth, and sixth propellers in the other direction, and all those the 
blades of which are inclined in one direction are made to revolve in such direc- 
tion as to cause a tendency to a forward motion of the water in the trough. 
The other propellers are caused to revolve in the reverse direction to these, but 
as they also have their blades inclined in the reverse direction they also cause a 
tendency to a forward movement in the water. The screw propellers may be 
revolved in various manners. Every second one may be keyed on the axis 
which is driven round by means of the pulley, and the others may be driven by 
means of chains running round chain whecls formed on their bosses, and acta- 
ated by a shaft running in the reverse direction to the axis on which the others 
are keyed. The washing is conducted, as at present, in a suitably formei 
trough The wool or other material being fed in at one end of the machine, 
will be carried by the screw propellers from side to side of the trough, and will 
The 
next part of these improvements also relates to the agitating and moving for- 
ward of the material in the washing trough, and consists in arranging a 
number of forks on rakes to work in the trough, and suitably connecting these 
forks with mechanism so arranged that they shall have a swinging or rocking 
action, and at the same time be moved forward in the trough until they shail 
have arrived at the end of the forward stroke, when they are lifted up partially 
or entirely out of the water during the return stroke, and as they arrive at the 
end of the backward stroke they are again let down into the water, and the 
swinging action imparted to them as they again move forward, The next parc 
of these improvements consists in an arrangement for lifting the wool out of the 
troughs after it has been washed. For this purpose the patentee uses a fork to 
which motion is imparted by means of a crank to which the fork is jointed; the 
fork is also connected to levers or instruments which govern its inclination, so 
that the fork shall be gradually inclined more and more towards a horizontal 
line as it moves forward, and in going back it is lifted by the crank out of the 
water. The invention comprises other features which we cannot devote space 
to here, 

1488. J. BOTTOMLEY, Laister Dyke, near Bradford, “ Looms.” —Dated 20th May, 


86T. . 

The patentee claims, First, the use of horizontal weft forks or prongs in con- 
junction with revolving grates tn eitner single or double box looms, essentially 
in the manner shown and described. Secondly, the mode of keeping separate 
the various threads in box looms by having tables or traps opening tempurarily 
between the boxes and the shuttle board whilst the boxes are being revolved or 
turned, as shown and described. 

1501. J. OWEN, Salford, Lancashire, ‘‘ Manufacture of pile and other fabrics."— 
Dated 2ist May, 1867. 

This invention is applicable to those pile fabrics in which the pile is produced 
by floating the weft threads over the warp threads, and then cutting the weft 
threads, and it consists in an improved mode of weaving by which the whole of 
the pile weft appears on the face, and the back is a plain fabric. in performing 
this invention the inventor employs au ordinary loom, having one, two, or 
more shuttles containing the different qualities of weft required. He first 
throws oue or more shoots of the pile weit, and then one or more 
shoots of the weft for the back, and for the binding in al cases the 
number of shoots of the pile weft is greater than the shoot of the 
binding weft, and the binding weft being generally coarser than the pile weft 
forces up the pile weft and makes a close back. The inventor states that he 
also enabled to make a plain cluth selvage of width by floating the pile 
weft across the selvage, which is produced entirely by the warps and the bind- 
ing or back weft. Either piain or twilled selvages may be woven in this 
manner.— Not proceeded with. 

1507. W. NICHOLS, J. BURNLEY, T. WILSON, and G. JACKSON, Leeds, ** Ma- 
chinery for cutting flax, hemp, jute, &c.’— Dated 2ist May, 1867. 

The patentees claiu the improved arrangements of machiwery described for 
breaking or cutting flax, hemp, jute, or other fibrous materials in which the 
feeding and delivering of the material to and from the breaking wheels is 
rendered self-acting, thus increasing their production, reducing the amount of 
labour required, and rendering them safer to the persuns employed in attending 
the same. 

1508, 8. and G. HOLT, Bacup, Lincolnshire, *‘ Pickers.”—Dated 21st May, 1867. 

This inveution consists iu using wire staples instead of the cramp wires now 
used in tbe manafacture of pickers, and which ihe inventors insert at the front 
and clench at the back part of the picker; and instead of boring the holes 
they stamp or press them. By this method there are no wire cienchings at the 
front of the picker, as heretoture, which have been objectionavle on account 
of the shuttle coming iu contact therewith when the picker has become worn 
by the action of the shuttle tip.—Wot proceeded with, 


1510. 8, H. FOSTER and T. BUNNEY, Leicester, “ Apparatus for the manufac- 
ture of looped fabrics.”— Dated 2ist May, 1x67. 

The object of these improvements is to facilitate narrowing or widening of 
For this purpose the hooks or 
needles employed are held together by screw or other pressures, and are 
capable of being independently removed or introduced at the parts desired, so 
that where narrowing is required the loops last formed on the needles or hooks 
to be removed may be lifted on to the adjoining hooks or needles, and when 
the holding pressure is relieved~from the hooks or needles those hooks or 
needies from which the loop or loops has ur have been removed are withdrawn. 
The needles or hooks for the time withdrawn are placed at the end of the series 
of them, and then by screw or other pressure the whole are forced close 
together. To effect widening, the needles in use are, at the part where the 
widening is to be effected, separated to the extent desired, and a hook or needle, 
or hooks or needles, are introduced, and so on until the desired widening is 
effected. 












Class 4—~AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 

1499. W. M. J. CRANSTON, Upper Thames-street, London, “ Keaping and 
mowing machines.” —A communication.— Dated 20th May, 1867. 

This invention has for its object to improve the cutting apparatus of reaping 
and mowing machines to enable them to cut closer to the ground, and also to 
cut the crop below the horizontal bar which carries the fingers and knife of the 
cutting apparatus, in order that the top of the uncut stubble shall not come in 
contact with the underside of the bar, or not to such an extent a3 heretotore, 
and thus friction is avoided. For this purpose the fingers are boited at 
iutervals to the underside of the horizontal bar, whilst on the upper side of this 
bar is carried the bar to which the knives are attached, as is usual; but in 
place of the knives being para‘lel with the finger bar, as beretofore, the 
patentee causes them to incline downwards at an angle, so that their points 
shall come below and cut the crop on the underside of this bar; the slots in the 
points of the fingers through which the knife works are similarly sloped down- 
wards. 

1492, C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Apparatus 
for filling sacks with grain, flour, bran, sugar, &c.”—A communication.— 
Dated 20th May, 1867. 

This invention has for its object to fill sacks easily and quickly with grain, 
flour, and other granular or pulverous substances, and more particularly bran, 
by the aid of one attendant only. For this purpose a hopper for containing the 
grain or other substances is mounted upon a framing, over the mouth of which 
hopper is fixed the sack to be filled, it being held firmly in that position by 
means ofa strap. Inside the mouth of the hopper is a piston orram, the upper 
end of which is connected by means of a rod to a lever, the fulcrum of which 
is carried by an arm fixed to the framing, while the free end thereof is provided 
with a handle whereby the attendant imparts to it, and, consequently, also to 
the piston or ram an up-and-down motion. To facilitate such motion the lever 
has a tail provided with a balance weight, and the free end thereot works 
between guides fixed to the framing. The piston or ram, the diameter of which 
is somewhat less that of the sack, is caused by its weight and the reciprocating 
motion imparted to it to press the grain or other substance firmly into the sack, 
—Not proceeded with. 

1527. A. MARTIN, Nantes, France, “ Improvements in preserving grain, and in 
the construction of granaries to contain the same.” — Dated 22nd May, 1867. 

This invention has reference to the preservation of grain from the attack of 
insects, and consists, mainly, in so constructing the granary as to render it com- 
pletely air-tight, some suitable gas or vapour being introduced which is 
destructive of insect life. 


. 
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1535. E. HOWELL and T. HARDY, Poole, “ Turnip or root-cutiing machines.” — 
Dated 23rd May, 1867. 

This invention consists in adding a small cylinder or barrel which is placed 
in juxta-position to the main cylinder or barrel of the machine, and which small 
cylinder or barrel revolves in the recesses through which the uncut pieces of root 
have hitherto passed, thus effectually preventing the slabs of the roots from 
going through the machine without being cut into finger pieces. 

1563. W. AFFLECK, Swindon, Wilts, “ Tire or guard for wheels of reaping, 
mowing, and other machines.”—Dated 21th May, 1867. 

The patentee claims the construction and employment of a loose tire or guard 
for fitting over the wheel or wheels of reaping, mowing, and other machines, 
substantially as described and illustrated in the drawings. 

1568. J. C. NEWBURN, Fleet-street, London, ** Harvesting machines.”—A com- 
munication.— Dated 27th May, 1867. 

This invention consists, Firstly. in combining with a main frame balanced 
upon two supporting and driving wheels, and having a rigid tongue projecting 
from its forward end and a driver's seat mounted upon the rear end, a supple- 
mentary frame hinged at its forward end to the main frame in advance of the main 





with marine shells, or their matte: or according to that and other parts of 
the processes, but without having other metals alloyed therewith, forms what 
may be termed varieties of improved cast iron (that is a compound consisting 
principally of iron and carbon, or of iron and a substance or substances replac- 
ing the carbon) which may be used like ordinary cast iron or otherwise. The 
details of the i jon are too vol to be produced here. 

1464. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “‘ Manufac- 

ture of white lead.” — A communication.—Dated 17th May, 1867. 

Sulphate of lead and carbonate of baryta, in the proportion of one hundred 
parts by weight of carbonate of baryta to every one hundred and fifty-two 
parts of sulphate of lead, are placed in a vessel, to which water is added, the 
mixture being stirred until it is all reduced to a thin paste. After it has been 
well combined by thorough stirring the said mixture is heated for three or four 
hours to a temperature of about one hundred and sixty degrees Fahrenheit, 
though this temperature may be considerably reduced, or may be raised to 
nearly the boiling point without materially affecting the result. The stirring 
is continued during this part of the process. This treatment will cause the 
following interchange of elements to take place—namely, the sulphuric acids of 
the sulph of lead bined with the baryta, forming sulphate of baryta, and 











axle, and in line with the countershaft, and having the cutting app 
hinged to the rear end of the supplementary frame in such manner as to have 
both a rising and falling and an axial ‘movement independent of the main frame. 
Secondly, in c with a 'y frame, hinged as described, a 





fi ier beam pivoted at the heel of the shoe to the inner rear corner of the sup- | 


plementary frame by a swivelling joint, and at the front of the shoe to a pivoted 
coupling iron passing over the supplementary frame, and secured to the outer 
side thereof, and a rocking lever pivoted to the supplementary frame and 
coupling arm to rock the finger beam axially. Thirdly, in a lever which serves 


both to lock the finger beam and to raise it horizontally or parallel to the | 
in combining with the hinged finger beam a rocking lever | 


ground. Fourthly, 
to rock the beam axially, and a lifting and locking lever which raises the beam 
horizontally. 
frame. Sixthly, in a swivelling pitman box.—Vot proceeded with, 


Class 5. BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes 
and House Fittings, Warming, Ventilating, dc. 
1338. T. G. GREEN, Church Gresley Pottery, Derbyshire, ‘‘ Manufacture of articles 
of earthenware.” — Dated 23rd May, ‘867. 

The object of these imp is to ise the of articles 
of earthenware by using an inferior or inexpensive body or material as the 
foundation or basis for a complete facing or covering of superior body or 
material, except where any portion of the body or basis may be desired to be 
exposed for ornamental effect, the same being most suitable for large pieces of 
ware requiring a considerable quantity of material for their construction. 

1569. H. PETHER, 7rigon-road, Clapham-road, London,“ Producing ornamental 
bricks.” Dated 2xth May, 1867. 

This invention refers to a means of imparting to the faces of bricks a draper 
or ornamental pattern by the following means:—Upon a metallic table is 
affixed a vertical frame, the inner edges of which are prepared to receive and 
guide an ascending and descending horizontal frame, which, acting on wedges 
attached to the sides of a metallic box hinged and secured at the bottom, causes 
the same to collapse when this horizontal frame ascends, and resume their open 
or spread position on its descent. Into this box is placed in a firm state the 
clxy inteaded to form the brick. 

1613. F. J. DRMANET, Jrelles, near Brussels,“ Apparatus for the purpose 
giving sufficient draught to any kind of chimney.” —Dated 31st May, 1867. 

This apparatus consists of a square or other shaped chimney or b iy made 
of metal or other material. and surmounted by a cap formed of two vertical 
sides joined by an arched top, the cap being open at the ends. The said two 
sides are longer than the diameter of the chimney, and thus project beyond its 
exte:ior surface. One of the ssid vertical sides is curved concentric with the 
chimney, while the other vertical side is half straight and half curved eccentric 


— 





to the chimney. The cap may have an opening in the top covered by an | 


inclined plane to keep out the rain. - Not proceeded with. 


Class 6.—FIRE-ARMS 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

1484. W. E. GEDGE Wellington-street, Strand, London,“ A novel system of cart- 
ridge for le faucheux and other guns.”—A communication.—Dated \sth May, 
1867. 

This invention cannot be described without reference to the drawings.— Not 
proceeded with. 

1514. A. V. NEWTON, Chanceru-lane, London, “ An improved central-fire metallic 
cartridge, and apparatus for manufacturing the same.”—A communication. 
— Dated 2'st May 1567. 

This invention relates to a new and improved method of forming the shells or 
cases of metallic cartridges, and the invention consists in forming a chamber in 
the centre of the inner side of the cartridge head, in which the fulminate is 
securely fastened, and in the manner in which the fulminate is secured, and also 
in the tools or dies and punches by which the cartridge head is thus formed and 
the fulminate secured. The invention cannot be described without reference to 
the drawings. 

1521 W.J. MurpHy, Cork, ‘* Breech-leading fire-arms and cartridges.” — Dated 
22nd May, . 867. 

In performing this invention the inventor proposes to attach tothe breech end 
of the barrel of the gun or rifle a cartridge holder open at both ends. This 
cartridge holder is to swing on a pivot or spindle at any angle that may be 
required, so as to make it swing either above or below or through the side of 
that part of the breech made for its reception; On the cartridge holder, near 
where the spindle enters the swinging point or eye, will be cut two teeth, one 
tooth to keep the cartridze holder in its proper position when firing, the other 
to act as the half cock, as, until the cartridge holder passes the last tooth, it 
will be out of the centre, and the needle or striker, although on full cock, if it 
should go off accidentally, will only strike the side of the cartridge and not the 
cap. On the spindle alluded to a spiral spring will press in so as to work into 
the teeth on the cartridge holder. When the spindle is drawn out the teeth 
will be free, and if the cartri'ge holder be set in the side it will swing out by 
its own weight ready for the introduction of a fresh cartridge, which will be 
introduced from the rear and push out the empty shell remaining in the holder 
after the explosion.— Not proceeded = 


ass 7.- _PURNITURE . AND CLOTHIN 
neta Cooking Utensils, Upholstery, Ornaments, M comet Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1459. A ANGOT, Paris, “ Spring petticoat.'"—Dated \7th May, 1867. 

This invention cannot be described without reference to the drawings. 

1519. J. CARTLAND. Birmingham, and H. REID, Longton, Staffordshire, ** Orna- 
menting certain kinds of bowls of castors for furniture.” —Dated 22nd May, 
1867. 

This invention relates to such bowls of castors for furniture as are made of 
earthenware or china, and consists of the improvements hereinafter described 
in ornamenting the said bowls by giving to them a lustrous or metallic appear- 
ance, the lustre either being white and resembling silver, or having a yellow 
tint and resembling gold. In ornamenting the said bowls according to this 
invention, the patentees proceed as follows :—After the bowls have been made 
and burned in the usual way, if it is wished to give them a silver lustre, they 
take a -olu'ion of platinum, made by dissolving platinum in nitric and muriatic 
acids, to which solution a small quantity of brown tar has been added, and, 
either by immersion of the bowls in the solation, or by the application of the 
solution thereto by means of a brush or otherwise, they coat or cover the said 
bowls with the platinum solution. The bowls are dried and fired, or exposed 
asecond time to the heat of the kiln. By the action of the heat the silver 
lustre is produced on the bowls. 

1533. O. RODOLPHE, Paris,“ Table with rotary top. Rrttwrnyt = = 1867. 

This invention cannot be described without — Not 
proceeded with 
ne W. RYLAND, Birmingham, “* Tea pots, coffee pots, dc.”—Dated 25th 

‘ay, 1867. 

The patentee claims forming under the sockets of the handles of the said 
vessels, or at the parts where the ends of the handles are connected to the 
vessels, air chambers projecting into the body of the vessel, and isolating the 
handles from the said sockets or hollow parts, substantially as described an 
illustrated, for the purpose of keeping the handles of the vessels cool during 
use. 

1572. G. H. J. StMMONS, Stanhope-street, Hampstead-road, ** Lamps for burn- 
ing hydrocarbon and other oils.’ —Dated 28th May, 1867. 

In performing this invention the inventor employs a receptacle having but 
one opening at its base for the entrance and exit of the oil; fastened over such 
opening is a dome of wire gauze; attached unto the receptacle are two tubes 
of unequal length ; attached to the shorter tube is a stopcock to allow of the 
removal of the receptacle when containing oil without its spilling; the other 
end of the tubes are inserted into a small chamber; the ends of the tubes 
screwed into the receptacle containing the oil are level with each other, but 
the ends attached tothe small chamber are not level, the effect of which is 
that the oil flows from the opening of the longer tube until it reaches the 
opening of the shorter tube, thereby preventing the admittance of the atmo- 
sphere.— Not proceeded with, 


Class 8.—CHEMICAL 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, éc. 

1461. A. L. DOWIE, Glasgow, “Treating iron ore to obtain metallic compounds | 

Sor various uses.” — Dated \ith May, 1867. 

Tron treated according to the first part of these processes, that is to say, 





Fifthly, in a novel mode of connecting the finger beam to the | 


oF | the caloric abstracted from the hot will be transferred to the cold gases. 
| apparatus may be constructed in various ways.—-Nol proceeded with. 


thus liberating carbonic acid, which unites with the lead, forming carbonate of 
| lead, This is then dried in the ordinary way. 
a | 1465. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘‘ Producing 
chloride or oxychloride of lead, and treating the same for manufaciuring 
white lead.” —A communication.— Dated \7th May, 1867. 
This invention consists, First, in the treatment of oxide of lead with the 
| chloride of sodium, or its equivalent (substantially as described), for producing 
a superior chloride or oxychloride of lead. Second, in the production of a 
chloro-sulphate, or white lead, from a chloride or oxychloride of lead, for the 
purpose substantially as described. Third, in the production of a carbonate of | 
lead a a chloride or oxychloride of lead, for the purpose substantially as 
described. 


1472. T. RICHARDSON, Vewcastle-on-Tyne, “ Extraction of oils from vegetable 
substances.” —Dated 18th May, 1867. 

This invention relates to the extraction or separation of oils contained in 
vegetable substances, such for example as cotton seed, linseed, rape seed, ant 
the cakes made from these or other oil-producing seeds, and consists in im- 
pregnating or mixing such seeds, either in their natural state or when crushed, 
with a solvent of such oils as may be therein contained, and which solvent 
| shall have a lower boiling point, and be more volatile than the oil to be 
extracted.— Not proceeded with. 

1478. H. A. DUPANE, South-street, Finsbury, “‘ Apparatus for transferring heat 
Jrom one current of gas to another.”—A communication.—Dated \8th May, 
1867. 

The objects of this invention are to collect the caloric contained in a current 
of hot gases, for the purpose of heating a current of cold gases (and in practice 
also for heating cold gases or cooling hot gases), and to obtain this double 
| action in a continuous manner, and the invention consists in the construction 
of apparatus by which these objects may be effected. This object may be 
obtained by means of a receiver, containing metallic gauze or plates, forming 
large absorbent and repelling surfaces, and through each part of which the two 
currents successively pass in opposite directions. When the hot current passes 
through the metal surfaces are heated by contact with the gases, which are 
thereby gradually cooled, and which at their outiet are relatively cold. The 
cold current acting inversely will cool such metal surfaces, the caloric of which 
will heat the cold gases, which, at their egress, will be relatively hot, so that 
The 











1485. J. F. NORTON. Belle we yard, Ludgate-hill, London, ** Drying malt, 
&c.”—Dated 1th May, 1867 

In performing this invention the patentee passes the materials into a casing, | 
by preference of a cylindrical form, and placed horizontally ; a current of | 
heated air is caused, usually by means of a fan or steam jet, to pass through | 
the casing from end to end, and the casing is caused to revolve. The material | 
is fed in at one end of the casing, and is discharged at the other, the material 
traversing the casing in the opposite direction to the current of heated air. 
The continuous motion of the material through the casing is produced by 
means of a number of shelves in the interior o' the casing, which, as the casing 
revolves, raise the material from the bottom of the casing, and when it gets 
nearly to the top allows it to fall back, and in falling it comes against inclined 
d ing plates, d on an axis, passing through the casing. The in- 
clination of the directing plates ‘s made adjustable to allow of the due regula- | 
tion of the time during which the material is subjected to the drying 
operation. 

— Ae METCALFE, Newton Heath, near Manchester, “ Burning all hydrocarbon 
ls.” —Dated 20th March, 1867. 

This invention consists in improved arrangements and apparatus for convert- 
ing hydrocarbon oils and similar matters into gas before they are consumed, 
which ar and app are app le to stationary, marine, and 
locomotive boilers, ate, stills, warming pans, and all purposes where heat 
is required. The patentee constructs agas box of metal, earthenware, or other 
material of any suitable length and transverse shape or section, according to 
the demand for heat, or the purpose to which the heat is to be applied. To 
the top of the gas box, near its front end, he attaches a feed pipe, communicating 
with the reservoir containing the hydrocarbon, the pipe being provided with a 
tap for regulating the supply, or shutting it off. He a!so attaches to the top of 
the gas box a safety pipe, with a tap or valve for preventing the danger of 
explosion, and at the opposite or back end of the box he drilis small holes. The 
gas box is fitted into the front of the flue of the boiler or other vessel, and the 
front end of the gas box is heated by ignited fuel in a small stove or grate, and 
when the tap of the feed pipe is opened the hydrocarbon, after entering the 
gas box, is immediately converted into a large volume of gas, which rushes 
through the small holes into the fiue and there beinz ignited gives out an 
immense body of flame with an intense heat, there being neither smoke nor 
smell when the supply is properly regulated. He prefers to employ a separate 
cover at the front of the gas box, fitted by bolts or screws, and to have on the 
cover as many shifting boxes as there are small holes at the back of the gas 
box, for the purpose of holding rods in the pointed ends for cleaning the small 
holes, and closing them when required; and in some cases he chambers off 
a portion of the gas box, and allows water to circulate through the chamber 
for preventing the small holes and the back end of the box from being injured 
by the heat, there being tubes through the chamber made by drilling holes 
through solid barsof metal cast with the box when it is made of cast metal. 
1493. E. H. C. MONCKTON, Threadneedle-street, London, “ Preserving meat, 

Sruit, and vegetables.” —Dated 20th May, 1867. 

This invention consists in placing the fresh article to be preserved, whether 
meat, fruit, or Vegetables, in a tin or other case hermetically sealed, into which 
ether is poured, the orifice on the expulsion of the air by its vapour being im- 
mediately sealed up by a drop of tin or otherwise. The inventor uses nitric 
ether by preference, as it conveys no unpleasant flavour. He uses also a 
mixture of ethers, as that of the nitric and cloric ethers ; by such mixtures a 
smoked or other flavour may be given to meat.— Not proceeded with. 

1498, E. YOUNG, Oughtibridge, near Sheffeid, “ Treating iron ores to remove 
phosphorus therefrom.” — Dated 20th May, 1867 

For this purpose the patentee roasts the iron ore in a gas furnace, by pre- 
ference that known as Siemens’ regenerative gas furnace; he employs in the 
gas producer or producers as fuel rich in sulphur, or he mixes sulphur, or sub- 
stances containing sulphur, with the fuel. ‘ihe gas from the producer or pro- 
ducers is led into a chamber or furnace containing the wet, damp, or moist ore 
to be treated, and is :here burnt in contact with the wet, damp, or moist ore 
by the admission of a quantity of ore insufficient to produce complete combus- 
tion, so that the ore may be submitted to the action of bisulphide of carbon, or 
other sulphur compounds. Under these circumstances sulphur is found to 
replace the phosphorus in the ore. In oder afterwards tu separate the 
sulphur from the ore the ore is submitted to a further roasting process in the 
presence of an excess of air, either in the same or other furnaces or 
chambers. 

1512. J. STENHOUSE, Rodney-street, Pentonville, and J, DUNCAN, 
** Treatment of animal charcoal.”— Dated 2ist May, 1867. 

When animal charcoal has been employed to decolorise syrups or saccharine 
solutions, as is well known, it gradually absorbs lime and other earthy or 
alkaline substances, by which its decolorising and absorbent powers are 
diminished. This invention has for its object the more effectual cleansing of 
this charcoal preparatory to its re-use. In carrying out the invention the 
patentees take a quantity of this used charcoal and wash it well with boiling 
water, and then introduce it into a suitable tank or cistern containing hot 
water slightly acidulated with nitric acid. The quantity of nitric acid used 
should not be more than sufficient to neutralise the lime and other earthy or 
alkaline substances present in the charcoal. It is to ascertain by a 
preliminary experiment on a small scale the quantity of acid required in each 
case to neutralise the lime and other basic substances present in the charcoal, 
since their amount varies considerably. When the charcoal and acid solution 
have been digested from half an hour to one hour, which is best effected by 
blowing steam into the mixture, the saline solution, consisting chiefly of nitrate 
of lime, is d, and the ch ly washed with either hot or 
cold water, as is most convenient, until ‘all soluble impurities are removed. 
When dry it is ready to be re- -burned, and is again fit for use. 


1515. O. WASSERMANN and J. H. HERBST, Call, Prussia, “ Refining lead,.”— 
Dated 21st May, 1867. 

This invention relates to certain improvements in the means of refining lead 
which has been desilvered by means of zinc, in order to extract the zinc, and 
also the iron, antimony, or other metal which is contained in the lead. The 
process consists in submitting the red hot desilvered lead containing zinc, iron, 
and antimony to the action and effects of chloride of lead, which combines 
with the zine and iron, whilst the lead of the chloride of lead is combined with 
the lead to be refined. The desilvered lead is +melted in crucibles of cust or 
wrought iron, and the surface of the lead is covered with chloride of lead, and 
| the temperature is increased till chloride of zinc is produced, which is indi- 

cated by the presence of dross. The chloride of lead is decomposed, and the 
| crucible is covered with a layer of chloride of zinc. The dross is to be removed 
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and a further supply of chloride of lead is to be added, whereby the purifi- 
cation or refining of the lead will be pneat bey To further ensure the 


extraction of any remnant of antimony in the lead, caustic soda or potash 

should be added, the lead being merely at melting heat. Thus antimonate of 

soda or of potash is formed, which may be utilised if desired.—Not proceeded 
with, 

1518. J. COLLINS and J, SMETHURST, Bolton-le-Moors, “ Machinery for dressing 
hides.” — Dated 22nd May, 1867. 

This invention relates to the dressing of hides of leather, and is designed 
principally to facilitate the operations of *‘ staking,” ‘* shaving,” and baffing, 
and is as follows:—*“ Ator about the centre of the machine an upright frame 
is fitted to slide in standards, or in the framing of the machine, and to the 
upper part of the said frame a suitably-formed knife is attached, over which 
the hide is to be drawn. The edges of the hide are temporarily fixed by 
means of jaws, or in any other suitable manner, to the upper part of two 
“ rocking” levers, one of which is situated on each side of the knife, the lower 
ends of the levers being jointed to the opposite end of a lever which may be 
situated under the bed of the machine, and which also has a rocking motion 
on a bearing at or near its centre to allow the side levers to rise and fall. The 
said vertical side levers are connected to one another at a point between their 
**faulcrums” and the points of attachment to the hide by means of rods or 
bars sliding one upon another, or by other suitable means, to admit of the 
upper ends of the vertical levers being separated less or more to suit the vary- 
ing widths of the hides.—Not proceeded with. 

1520. J. ITARGREAVES, Appleton-within- Widnes, and T. ROBINSON, Widnes» 
Lancashire, “ Manufacture of steel and soft iron from cast iron.” —Dated 
22nd May, 1867. 

This invention consists in the employment or use of any of the sa!ts which 
yield oxygen on the application of heat, such as the nitrates, chlorates, 
chromates, manganates, and stannates mixed or in combination with any of 
the oxides of iron or manganese, or any other suitable powdery or granular 
sudstance, as agents to act on fused or molten cast iron, to burn out therefrom 
at any desired speed the excess of carbon in, and at the same time to remove 


| Other impurities from the said cast iron, and thereby convert it at one operation 


into steel or soft iron, 


Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 


1531. M. THEILER, sen., R. THEILER, and M. THSILER, jun., Barnsbury: 
road, Islington, ** Telegraphic instruments and electric clocks, "Dated 23rd 
May, 1867. 

This invention consists, Firstly, in a mode of making electro-magnets and 
armatures, the latter either of soft iron or of magnetised steel, by means of 
which a double motion can be given to a bar or needle, similar to that of an 
ordinary galvanometer or needle instrument, the needle dropping into its 
original position from either side as soon as the current ceases. The invention 
consists, Secondly, in a peculiar kind of needle instrament, the whole con- 
tained in a circular, oval, or square box, which can be made so small and light 
as to be put ina pocket, and to be used, if desirable, in any position, and 
without any fastening to a base.—Not proceeded with. 
telegraphs." —Dated Vth May, 

1867 
This invention cannot be described without reference to the drawings. 


Class 10.—MISCELLANEOUS. 

Including all Specifications net found under the preceding heads. 

J. G. N. ALLEYNE, Alfreton, Derby, “ Puddling furnaces.”—Dated 13th 
May, 1867. 

The patentee claims, First, so constructing the beds of puddiing and other 
furnaces that the outer surface of the bottom and sides thereof are enclosed 
in a chamber, the bottom of which is a water tank or trough forming 
hydraulic joints with the sides, into which chamber a jet or jets of air or of 
water spray, or of air and water spray combined, is or are forced through one 
or more pipes, while the hot air and the water Spray or steain are caused to pass 
away through one or more other pipes, substantially as described. Second, 
constructing rotating furnace beds with flanges dipping into a water tank or 
trough below the bed, so as by means of hydraulic joints to form an enclosed 
space surrounding the outer surface of such bed, into which space a jet or 
jets of air or water spray, or of air and water spray combined, is or are 
torced substantially as and for the purposes set forth with reference to the 
crawings. 

1410. R. H. Pappury, Shoreditch, London, ** Shuttle for sewing machines.” — 
Dated 13th May, 1867. 

This invention consists in the construction of shuttles for sewing machines 
in two parts, and in the following manner:—The first part, or the shuttle 
proper, is made of one solid piece of metal ; it is pointed in the ordinary way, 
and is bored to receive a reel; the back is slotted, which acts as a bar to guide 
the cotton from the reel, and there is a slot on the top for the spring which 
bears on the reel. The second part, or heel of the shuttle, is swivelled on the 
tension plate, and fits into the rear end of the solid shuttle; itis drilled and 
countersunk on its inner end to receive one end of the reel spindle, the other 
end of which works in the nose end of the solid shuttle drilled and counter- 
su’k in asimilar manner. The tension plate has a notch or recess cut in it 
which, when the plate is closed, passes over or on a stud or ridge on the solid 
shuttle, and the hee! end is thus prevented from leaving the shuttle, and at the 
same time the reel is kept in position. A ridge is also formed on the forward 
end of the tension plate to which, when closed, springs into a recess on the 
forward end of the shuttle, and the plate is thas prevented from opening.— 
Not proceeded with. 

1421. W. SODO, Stepney, ** Apparatus for drawing off and refining liquors or 
liquids of any kind,’ —Dated 18th May, 1867. 

This invention has for its object an improved method of and apparatus for 
drawing liquor or liquids from casks or vessels of any description, and the 
refining of such liquor or liquids. The apparatus to be used consists of a float 
mae of wood, copper, and india-rubber, or any other material suitable for 
the purpose, and is connected to an india-rubber tube: atthe other end of the 
india-rubber tube is connected a leaden pipe or pipes ; the said leaden pipe 
or pipes is connected to a pump where the liquor or liquids are drawn through 
the float from the interior of any casks, vessel, or vessels of any description.— 
Not proceeded with, 

1427. A. M. CLARK, Chancery-lane, London, *‘ Improvements in means of 
raising liquids, and in apparatus for the same.” —A communication, — Dated 
14th May, 1867. 

This invention relates to an improved method of raising fermented and 
ether liquids by the pressure of carbonic acid gas, which latter becomes 
compressed in proportion as it is used. The improvements are especially 
applicable for raising beer from the cellar instead of by the ordinary mode. 
The carbonic acid gas is produced pure by the reaction in a wet state of 
tartaric acid on bicarbonate of soda; in this manner the inventor is enabled to 
dispense with washing and purifying apparatus. The reaction is operated in 
any suitable chamber or capacity of sufficient strength, the affinity of the 
acid for the salt being such that a relatively considerable pressure is produced 
by the generation of the gas. The generator may contain ice for cooling the 
carbonic acid gas, and it is also enclosed in strips of cloth, coal, or sawdust, 
or other non-conductor of heat. The carbonic acid gas produced uoder 
pressure in the generator passes into a condensing reservoir provided with a 
pressure gauge, and is supplied to the cask by the aid of a cock and supply 
valve for acting on the beer or other liquid to be raised and supplied to the 
counter or other part. For the purpose of cooling the beer it is usual to 
enclose the ascending pipe in another, the space between containing ice, or a 
current of cold water is sametimes applied. From this arrangement it often 
results that the beer is kept too cool, as the temperature at which it should be 
consumed is about fifty degrees, above or below which it loses its qualities. To 
obviate this, the inventor proposes to surround the ascending pipe with strips 
of cloth or felt, and a layer of pulverised coal, sand, sawdust, or other non- 
conducting material; in this manner the beer may be applied to the tap at the 
same temperatu:e. 

1432, H. C. BAILDON, Edinburgh, “‘ Improvements in nature-printing from plants, 
leaves, or other natural objects.’’—Dated \5th May, 1867. 

The patentee claims the production of fac simile copies of fronds of ferns, 
leaves of plants, and other suitable natural objects, by taking impressions on 
transfer paper direct from a frond or leaf or other natural object, and transfer- 
ring the same on to lithographic stones, and printing therefrom as described. 
1437. W. D. TATE, Islington, “‘ Apparatus for stopping bottles."—Dated 15th 

May, 1867. 

For aan purpose the inventor employs a tube or socket, which is conveniently 
made of thin metal, and he springs on to the lower end of it a short piece of 
india-rubber tube, which naturally is somewhat smaller in internal diameter 
than the socket. The socket, with the india-rubber tube covering it, is forced 
into the mouth of the bottle or vessel like a cork, and the india-rubber gives 
a sufficient elasticity to ensure a tight joint between the socket and the neck 
of the bottle or vessel. The bottle or vessel being thus fitted is closed by a 
stopper made by preference of glass or earthenware. ‘he stem of this stopper 
is made of such a size as to pass quite freely down through the socket, but it 
is embraced by the free end of the india-rubber tube, which projects somewhat 
beyond the socket, and so an air-tight joint is made. To obtain access to the 
contents of the bottle or vessel the stopper is drawn out, leaving the socket 
and india-rubber tube still in the neck of the bottle or vessel. The stopper 
will always come out very easily, _ india-rubber tube yielding when a slight 
force is applied.— Not proceeded wit 
1438. J. JOHNSON, Brooklyn, New a 7... * Submarine tongs for gathering 

oysters and other articles.” — Dated isth May, 1:67. 
This invention cannot be described without reference to the drawings. 


1443. £. EDWARDS, Buckingham-street, London, “Treating mineral sub- 
stances. '— Dated ‘oth May, 1867. 

This invention consists of a box or cistern filled with water, and having one 
part of the top open and fitted with a frame carrying a perforated plaio or 
wire screen, upon which the substance to be treated is ied from a hopper. 
The other part of the top is closed and inclined downwards, and has an aper- 
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tare closed by some flexible substance, upon which is screwed a block, or plate 
carrying @ block, upon which one or more cams strike, fixed to a shaft re- 
volving in a carefully-adjusted position above. When the cistern is filled with 
water each depression causes the water to rise suddenly through the per- 
forated plate or screen, and thus to throw up the mineral substances resting 
upon it. When the cam leaves the block the pressure of the water below, in- 
creased by the inclination of the top of the cistern, causes the flexible eub- 
stance to rise slowly until again depressed by acam. The mineral substance 
thus has time to fall slowly through the water, the heavier particles falling 
first upon the screen, and forming the lower layer, and the lighter particles 
forming the upper layer. This upper part is removed by rakes or scrapers 
carried upon a frame running on wheels, and driven by @ crank upon the 
driving shaft. 

1444, J. HARPER, Clerkenwell, London, “ Single-cylinder printing machines.” 

—Dated \6th May, 1867. 
These imp apply principally to the inking apparatus of single- 
cylinder printing machines. Instead of driving the “d ctor” roller, which 
ishes t position roller with ink, by means of bevel gearing and shaft 
placed outside the framing of the machine in connection with the spur-wheel 
shaft, as usual, the inventor drives the said roller by means of gearing placed 
entirely within the said framing, and actuated directly from the main oriving 
shaft, so that the machine occupies less space, and the danger of outside gear- 
ing is avoided. Part of this gearing consists of a wheel having spur-teeth 
round its circumference, end also three conce:tric circles or segments of teeth 
on its face, so that by sliding a pinion into gear with one or other of these 
circles or segments of teeth the doctor roller can be driven at a greater or less 
as may be required, and the cone pulleys usually employed for that pur- 
pose are dispensed with. When it is desired to stop the supply of ink without 
stopping the revolution of the machine all that is required is to slide a pinion 
into a position between two of the circles or segments of teeth, and the revolu- 
tion of the doctor roller is stopped immediately. Another improvement con- 
sists in having a rod constantly revolving in the ink so as to keep it in motion, 
and hence at an equable temperature in cold weather, thereby avoiding the 
necessity for the frequent application of heat thereto.— Not proceeded with. 
1445. P. A. D. BERENGER, Maida-hill, London, * Kilns for burning limestone, 
&e."— Dated 16th May, 1867. 

This invention consists in constructing the sald kilns in the form of vertical 
chambers provided with gratings or bottoms, and arranged transversely in 
setsone above another in such manner as to admit of the lower ones being 
brought immediately over the furnace, by which the heat is caused to ascend 
through the lime placed within the said kilns for the purpose of being burnt, 
the said transverse sets being alternately supplied, discharged, and brought 
successively next in turn over the fire. An opening is lett within the said 
column for the admission of air for regulating the draught and inspecting the 

rials under 0} jon, as may be necessary. Not proceeded with. 
1447. F. J. NAPIER, York-road, Lambeth, “ Intaglio plate printing machinery.” 
—Dated 16th May, 1867. 

The putentee claims the arranging Intaglio printing machinery in such 
manner that the printing plates may be carried round in a circuit with the 
faces of the plates uppermost, such plates passing under pressure apparatus, 
and being inked and wiped at suitable places in the circuit. The arranging 
intaglio printing machines so as to cross-ink the printing plate, or in such 
_manner that the printing plate is Inked by rollers traversing the plate both 
longitudinally and transversely. The employing in int#glio printing machines 











india-rubber. In intaglio printing the use of hard rollers or surfaces to 
receive the ink taken off the plates by wiping rollers or surfaces, and the use 
of doctors, scrapers, or rubbers to gather the ink from such hard rollers or 
surfaces, as set forth. The arranging intaglio printing machines in such 
manner that as the plate passes through the machine it may be wiped by an 
endless chain of wiping surfaces, in the manner set forth. 

1452. J. GRirritus, Wickham Market, Suffolk,“ Apparatus for sowing seeds, 

hoeing raking, &c.”~ Dated 1tth May, 1867. 

This invention relates to the construction of a new or combined apparatus or 
instrument forthe purpose of sowing seeds, hoeing, raking, drilling, potting, 
cutting, and other gardening or horticultural purposes, and consists of a 
wooden handle and stock, at the end of which a hoe is fixed by means of a 
metal socket ; the top of the hoe blade, being formed of a triangular shape with 
two points, serves as a crooking or potting iron; a female screw is cut into 
the centre of the hoe and potting iron, into which the stem of a rake and drill 
is screwed, the rake and drill being formed on curved arms diverging from 
each other at the end of the stem. The seed box is placed on the top of the 
stock on a bridge, and is secured by a pin passing through metallic flanges of 
the seed box and through the stock, the pin being attached to a shor: length of 
chain from the handle. The seed box is provided with seed sifters perforated 
with different sizes of holes, according to the seed used, and the bottom of the 
box is likewise perforated with apertures for the seed to fall through; these 
apertures are closed by sliding plates in such manner that the rows of seed 
may be regulated to the width required ; a smal! hammer or pricker is fixed 
by a shoe, and screws to the under part of the handle, and unter the stock a 
Turkish saw blade is carried by inserting one end, which isa screw, ina 
cavity in the stock, and the point of the b'ade under a leather strap. The knife 
may take the place of the rake and drill by screwing it into the centre of the 
hoe and potting tron.—Not proceeded with. 

1453. J. SADLER, Birmingham, “ Nail!-cutting machine.”—Dated 16th May, 
1867. 

This invention consists in the application of a shaft rotating at one-half the 
speed the main shaft of the machine rotates at, which main shaft gives motion 
to the cutting blade by means of a crank and lever. Upon the slower rotating 
shaft the inventor places an eccentric, from which eccentric, by means of a band 
and rod, he communicates an oscillating motion to a lever fixed upon a vertical 
shaft. To this lever he connects a guide. which moves the nail-plate from side 
to side of the cutting blade, from which plate the blank for the nail is cut. 
From this lever he also carries a rod to another lever of somewhat similar 
construction to the last, c icating an illating motion to this second 
lever, which carries the plate from which the nail blank ismade. This second 
lever is constructed with means of regulating the angle at which the nail-plate 
is required to be to the face of the cutting blade at the moment the nail blank 
is cut off, so that the blank may be of the proper size and shape requisite for 
the nail; and the nature of the invention further consists in the e nployment of 
two nippers operating each in combination with one pair of holding dies. He 
communicates mvtion to these by tappets upon the slower rotating shaft 
referred to above, or upon another shaft rotating at one-half the sped of the 
main shaft used for giving motion to the cutting blade: and the nature of the 
invention further consists in the combination of a shaft (rotating at ha'f the 
speed the shaft referred to in this specification as the main shaft: with two 
tappets upon it each acting upon separate levers; the oscillating motion thus 
given —— moves forward the heading bolts which head the nails. — Wot 








1456. F.1". WARREN Cosham, Hants, “ Tobacco pipes.” —Dated 17th May 1867. 
The patentee claims the construction and arrangement of tobacco pipes in 
such Manner that the smoke, after passing down through the interior of the 








1451. C. E. BROOMAN, Fleet-street, London, “ Sewing hines."—A ni 
cation.— Dated \6th May, 1867. 


This invention refers to sewing machines for producing what is known asthe | 


shuttle or double lock stiteh. The improvements consist, Firstly, in the em- 
ployment of an upright oscillating or vibrating shuttle carrier when operated 
by an eccentric, or its equivalent, for the purposes explained Secondly, in the 
employment of a spring clamp for holding the shuttle in place while in opera- 
ration for the purpose explained; and, Thirdly, in the general arrangement or 
combination of parts of shuttle machines as described. 

1470. C. E. BROOMAN, Fleet-street. London, ** Reckoning, counting, or calculat- 
ing apparatus." —A communication. — Dated 17th May, 1867. 

This invention cannot be described without refe to the d ‘ings.—Not 
proceeded with. 

1474. J.T and EB. J. BLAND, London Fields, and T. BREVETOR, Ash-grove, 
Hackney, * Apparatus for more effectually regulating the supply of water or 
other fluids to cistern or other receptacles.” — Dated 18th May, 1867. 

This invention cannot be described without reference to the drawings, 


1475. C. P. BUTTON, Cheapside, London, “ ITernia trusses, abdominal supporters, 
and surgical bands.”” —A communication.— Dated 18th May, 1867. 

This invention has for its ebject improvements in hernia trusses, abdominal 
supporters, and surgical bands, by which an upward andi» ward pressure may be 
given to the pad, and the tension of the body spring and the position of the pres- 
sure pad may be regulated and adjusted at pleasure. These improvements con- 
sists, Firstly, in the combination of ashoutder and adjustable bearing with ajointed 
body spring Secondly, a rotating slide or arm to which the pressure pad is 
attached fitted to a tubular socket, and secured in its place when adjusted by a 
set screw. Thirdly, inthe construction of a separate pad spring and its combi- 
nation with the pressure pad and body spring. Fourthly, a cut or slit at the end of 
the rotating arm or slide in which the end of the pad spring is placed, and may 
be — and is secured or clamped when adjusted by a set screw.— Not pro- 
cee! with. 


1480, J. SMITH and J. L. IBBOTSON, Barrow-in-Furness, “‘ Raising and lowering 
revolving shutters.""— Dated sith May 1867. 

This invention cousists in the use of a crank handle, whereby motion is given 
to toothed wheels, causixg a drum or pulley to revolve. Round the said drum 
or pulley, and over a similar one at the top of the window, is drawn tightly or 
steel belt or hand. The top pulley or drum is attached to a roller on which the 
shutter is coiled when wound up. A pawl works in the teeth of the toothed 
wheels, by whi-h means the shutter can be stopped at any point. The said 
paw! is fitted with a handle, by pulling which the toothed wheels are released, 
and the weight o the shutters causes them to descend. Toease the dead drag 
on the rollers and to cause the shutters to coil up more smoothly, a small 
friction roller is so fitted behind the shutter that it will pass over it on to the 
main roller. Instead of a friction roller two loose pulleys may be emp oyed, 
one at each end, which will serve the same purpose.— Not proceeded with. 

1481 ps WHITE, Cheapside, London, “ Binder for sewing machines.” —Dated \Sth 
lay, 1867. 

This improved binder (which can be used for all kinds of sewing machines) 
consists of a cu, ved plate of biass, or other suitable metal, having its edzes turned 
over, and is tapered to a narrow part which curves near to the needle. The 
braid or binding «tips through between the slit formed by the curved edges, and 
the cloth or fabric passes between the curved parts. It rests flat on the plate 





~ padue otis exthass teins & teeliae cutest tenet epen | of the sewing machine and has an extended portion furnished with a slot, 
wiping rollers, and 0 C1 oy yon | 





bowl or chamber containing the tobacco, is caused to come in contact with the | 


outer suriace of such bow! or chamber, or to pass through or along a suitable 
passage or chaunel, or pessages or channels, continued to the top of the bowl, 
and closed by a plug or plugs. in such manner as to be acted upon and dried, 
or deprived of its essential oil and other moistare, by the heat emanating from 
the bowl or chamber in which the tobacco is being burnt. 


-_=>. HOLLINGSWUETH, Strood, Kent, “ Shoe for piles.”"—Dated 17th May, 


The objects of this invention are, Firstly, to get a more certain foundation 
where piles are used for that purpose ; Secondly, a great saving of time, 


| 


labour, and power in driving. These objects are attained in the following | 


manner, that is to say : —The shoe is made longer than the ordinary shoe, and 
upon the upper part thereof is a projection or swelling larger than the body of 
the pile, which projection or swelling clears the way for the pile as it is driven, 
thereby greatly reducing the friction on the sides of the same, und allowing it 
to be drizen home with greater ease than hitherto, and more certainty of its 
Testing on a solid foundation. The shape and size of the swelling or projection 
toa great extent upon the nature of the ground it may be used upon. 
It is estimated that the use of piles with these shoes will effect a saving of 
more than fifty per cent. in time, power, and labour required to drive the 
pnd >. he foot ies is fitted 4 the shoe, and secured with one 
or pins rough the pile and rivetted to the shoe.— Vot 

proceeded with. —_—re tas . 
1462. J. SMITH, Little Moorfields, London, ‘* Driving sewing machines.”—Dated 

ith May, 1867. 

This invention consists in the application of the motive power of clockwork 
to drive the ordinary sewing machine, and in the arrangements for carrying 
the same into effect. To drive the ordinary sewing machine the inventor 
applies thereto, in any suitable position, according to the construction of the 
Machine, an arrangement of clockwork consisting of a frame containing an 
ordinary barrel furnished with a proper clock spring. with arbor, cog-wheel 
Tatchet, and click complete. This barrel is also furnished with a maintaining 
} se. The cog-wheel of the barrel drives a pinion, the arbor of which is 
ee with a large driving-wheel, over which passes an endless band or 

t communicating motion to the driving shaft of the sewing machine by 
means of a pulley fitted thereon. In lieu of a band or belt suitable gearing 
a be employed On the arbor of the above-named pinion he fixes a bevel 

el, which moves an endless screw furnished with a fan or fly by which a 
~ adr mane is obtained, and which also serves for stopping the machine. 
clockwork is wound up for action by means of a key applied on the barrel 
arbor, or by means of n arrangement of levers. Instead of one barrel two 
May be emploved.—Not proceeded with. 
1450. G. J. HARRINGTON, Ryde, Isle of Wight,‘ Marine baths.""—Dated 16th 


May, 1867. 
This invention has reference to baths subject to the rise and fall of the tide, 
« in so the baths that in lieu of the 


g 


ing arranging 
Tooms floating witn the baths they are fixtures. being 
Piles fixed or d iven into the bed of the sea, the baths being allowed to 
and fall with the tide being gu'ded and kept in position hy or between the 
dressing rooms are built.—ot proceeded with. 


HA | 


on which the 





whereby it may be clamped by means of a screw or other means in any 

required position on the plate of the machine.—.Vot proceeded with. 

1482. E, O. and W, T. HALLETT, Weymouth, ** Book rest.”—Dated 18th May, 
. 867. 

This improved book rest consists of a small piece of wood, steel, or other 
matetial, so curved or shaped as to fit across the knee comfortably. To this is 
attached a smali tubular pedestal, which contains a spiral spring at its lower 
end, and receives a rod capable of being raised or lowered upon the said spring. 
The top of the said rod carries a small shelf on which a book or paper can rest. 
The height of the said shelf is regulated by raising or lowering the rod in the 
tube, and securing it by a set screw, while the spiral spring compensates for the 
oscillation when used in a railway carriage or under other circumstances. The 
whole article is made in several pieces, so as to render it portable, which may 
be screwed together when wanted.— Not proceeded with. 

1483. G. HAYNES, Ellesmere, Shropshire,“ Apparatus for cleaning or brushing 
boots and shoes.” — Dated \8th May, 1867. 

This apparatus consists of a suitabie frame of wood, or other material, carry - 
ing a small crank shaft worked by a treadle as in a lathe, and communicating 
by means of cords and pulleys, or other suitable contrivances, a revolving 
motion to a spindle on which are placed circular brushes, secured in suitable 
blocks in such a manner that they may be removed if required, and also permit 
the operator to apply apy portion or part of the boot or shoe to the brush. 
Three brushes, forming a set, or more if required, may be placed on the same 
spindle at a small distance apart, so that the wholeoperation may be completed 
without removing the brushes or causing any inconvenience.—Not proceeded 
with, 


1490. H. A. DUFRENE, South-streeet, Finsbury. London, “ Beer and other like 
engines.” — A communication — Dated 20th May, \867. 

This apparatus consists of three receivers, one for c ntaining air compressed 
by any suitable means, the two others being wood or metal cylinders 
containing the beer or other liquid, one emptying while the other fills; each of 
these cylinders is provided with a piston without a rod floatinz on the surface 
of the heer. Two pipes furnished with taps are applied to the bottoms of the 
cylinders, and extended to the part at which the beer is to be delivered. The 
tops of the cylinders are put in communication with the receiver of compressed 
air by two other pipes, also provided with taps. Thus, when a cylinder is full 
of beer communication is opened between the receiver of compressed air and 
the delivery pipe. the air being compressed cau-es the beer to rise in the delivery 
pipe, and the piston lowering with the liquid keeps it from contact with the air. 
The apparatus being empty fills alone. A barrel full of beer is placed at the top 
of the apparatus, the two communications above named are closed, and the 
barrel and the lower part of the cylinder put in communication; the beer then 
passes into the cylinder and raises the piston. The air escapes through a valve 
placed at the upper part, and which the piston closes, when, the cylinder being 
full, it comes near to the cover. The valve in closing prevents the air from 
escaping, and the flow ceases of itself. 

1491, A. M. CLARK, Chancery-lane, London, “* Instruments for sharpening 
cutlery.” —A communication.— Dated 20th May, 1887. 

This invention cannot be described without ref to the drawing: 

1513. A. BARCLAY, Ailmarnock, “ Apparatus for injecting and ejecting liquids 
and fluids.” — Dated 2'st May, \*67. 

This invention more especially consists in the construction of metallic packing 
applicable to the above-named apparatus, which may be employed to render 
steam tight the moving or sliding joints in instrumcots of that class. Under 
one modification the packing consists of a metallic ring, which is soldered or 
otherwise fixed to the tubular part; this ring is of a conical form, and several 
long narrow slits or openings are cut into it by a saw or otherwise. A second 
ring of corresponding shape is also soldered or otherwise fixed to the tubular 
part close to the first ring, the inner surface of the second ring being made to 
exactly corre-pond to the outer surface of the cut ring. This second ring is 
made by preference of thin brass, although other metal may be used, and its 
outer diameter is made slightly larger than the interior chamber of the outer 
part of the Instrument, so that on being placed therein the ring: are slightly 
compressed, and the outer ring is thus held against the inner side of the 
cylinder casing of the instrument to an extent sufficient to render the joint very 
effective and steam tight, the inner ring acting as a spring forcing against the 
outer one. 

1509. C. H. THURNHAM, Chichester Villas, Kilburn, “ Application of certain 
mechanical arrangements to be adapted as a self-acting and ink-supplying 
writing apparatus or fountain pen” — Dated 2\st May, 1867. 

This invention consists of a comb nation of certain hanical ar 
or parts to be adapted to the exterior of a hollow tube of a cylindrical, hexa- 
gonal, or other furm, and which parts are capable of being taken to pieces and 
c’eaned by any intelligant person, forming, when put together again, a self- 
acting and ink-supplying writing app or “* in pen,” furnishing a 
supply of ink greater or less, according to the size of the tube. The invention 
is entirely free from any internal or external incumbrances, such as springs, 
plugs, pistons, syringes, valves, and other such obstructions to the free flowing 
of the writing fiuid 
1516. J. MABSON, Vewcastle-upon-Tyne, * Sewing machines."—Dated 21st May, 











This invention cannot be described in detail without reference to the draw- 
ings. 

1504. J. GouGHu, Hatton, “ Arming presses for producing devices on the covers of 
books, &c."— Dated 21st May, 1*67. 

This invention consists, First, of improvements in the gauges employed for 
the correct adjustment of the book cover or other article to be impressed under- 
neath the die plate. To these gauges the patentee attaches springs which rise 
above the level of their upper surface and serve to prevent the edge of the book 
cover or other article from being pushed over the gauge, but which are flattened 
down on the gauge by the die plate when the impression is being given. The 
»e.ond improvement relates to the mechanism employed to force down the die 
plate on the sub be imp d, the table which supports the said sub- 
stance being a fixture Above the heater box, to the ander side of which the 
die plate is attached, and undernea'h the head frame of the machine a shaft is 
mounted in suitable bearings free to revolve therein ; to this shaft a continuous 
rotary motion is imparted by suitable gearing. He forms an eccentric on this 
shaft and supports the shaft immediately on each side of it by extra bearings 
frame of the machine. This eccentric is made to bear 
mounted in suitable bearings on 

Tevol the eccentric 





which cam, as the shaft revolves, serves to depress the said box and 
die plate once for each half turn of the shaft. When it is thought desirable to 
make the said heater box together with the die plate a fixture, and to force up 


the table against the die plate, he places the above-described shaft and the 
— eae Cae See the table, which is then made free to 
se and fall. 


1506. G. HARDMAN, Wolverhampton, “ Charcoal box irons.”—Dated 21st May, 
57. 


1867. “4 
This invention consists in making the lids or covers slide upon the bodies of 
the iron for the purpose of gaining access to the interior of the irons, or for 
closing the open tops thereof. 
1497. V. BARFORD, Market-hill, St, Neots, and J, SKERMAN, Eynesbury, Hun- 
tingdon, “ Boilers for boiling or steaming roots, and for heating water, ac.’ 
— Dated 20th May, 1867. 

The boiler for containing the water to be heated the patentee makes of an 
upright cylinder closed at the buttom and supported on suitable legs or wheels. 
The top of the cylinder is either closed over with a movable lid, or a “steamer” 
with a perforated bottom may be placed above it when it is desired to employ 
the boiler for steaming roots. Projecting out from one side of the upright 
cylinder, and forming one vessel with it, is a cylinder or tube of other form, 
which is of smalier diameter than the first-mentioned cylinder, which is to con- 
tain the greater portion of the water to be heated. Passing up vertically 
through the centre of the smaller tube is again a still smaller tube, forming a 
tire-box,so that an annular space is left around this tubular fire-box, and into 
this annular space water flows from the interior of the larger cylinder, so that 
the tube forming the fire-box is surrounded with water. 

1502. J. DAVIES, Smethwick, near Birmingham,“ Machinery for folding sheet 
of paper, &c.” — Dated 21st May, 1867. 
This inveutivn cannot be described without reference to the drawings. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 

THe Ison TRADE IN SouTH STAFFORDSHIRE: On ’Change in 
Wolverhampton and Birmingham—FaiLuRE OF A SHROPSHIRE 
IRONMASTER : Effect upon the Market Yesterday—THE PROPOSED 
REDUCTION OF WAGES IN NoRTH STAFFORDSHIRE : Success of 
Masters Undisputed : Anticipated Result upon the South Stafford- 
shire Masters: Abnormal Times — Coa: Varied Demand— 
COLLIERS GOING TO SOUTH YORKSHIRE —HARDWARES : Localities 
Visited ; Condition Mentioned : Local Inventions—FatLuREs IN 
BIRMINGHAM—CHAMBER OF COMMERCE AND ScleNcE—LyYNcH- 
ING: The Resolution : Views of the Hon. Sec. of the Ironmasters 
Association—MIDLAND INSTITUTE AND THE GOVERNMENT AID: 
Views of Birmingham Men—Factory AND WorKsHOPS ACTS : 
Boys Dismissed—PENALTIES FOR INFRINGING DesiGNs IN CasT 
InoN—-NEWLY INVENTED TUYERES ror Biast Furvaces—VER- 
DICT OF THE JURY IN THE COLLIERY EXPLOSION sT CRADLEY. 

THE iron trade of this district was scarcely ever in a worse con- 

dition than it is at the present time. There are extremely few 

orders coming in, and the prospects of any improvement are un- 
observed. Less work is being done now t t week in some 
cases, So few specifications arrive that mills are kept standing by 

some firms for a fortnight till the total demand is sufficient to 
keep the mill on throughout a week; and, excepting at first-class 
establishments, the puddlers are not put on till the mills require 
the puddled bars. Neither in Wolverhampton on Wednesday nor 
here (Birmingham) yesterday (Thursday) was there any business 
calling for mention. 

During ‘Change in Wolverhampton on Wednesday the sus- 

ion was d of Mr. Henry Bennett, ironmaster, of the 

‘Wombridge Ironworks, Wellington, Shropshi The total of 
liabilities is nown, A circular from Mr. Bennett’s solicitor 
states that his books are in the hands of an accountant, who will 
in a few days be able to lay a full statement before a meeting of 
creditors. The liabilities are believed to be chiefly with pig iron 
makers. One of this class is known to be in for £200, and 
another for £1000, Mr. Bennett is a well-known maker of wire 
rods in particular, and largely supplied telegraph contractors 
amongst other cust s. He hitherto borne a good name for 
solvency. 

This failure had a very unfavourable influence upon the tone of 
the market yesterday, and much ont was expressed for the 
creditor to whom the £2000 is owed, for he is a maker whose mis- 
fortune it has been to be one of almost every list of creditors to 
finished iron firms in this district who have recently gone ; but 
no one expects that his solvency will be thereby effected, nor, 
indeed, is it likely that it will. No information beyond what was 
known on Wednesday transpired as to the probable tutal liabilities 
or assets, or the extent to which individual creditors are in. The 
| North Staffordshire masters are resolved to reduce wages to the 

extent we indicated in our last. Sensible opposition will come for 
any length of time--if it should come at ton the millmen, 
who are strong in their union combination in the south, but the 
masters, if there should be a struggle, will be successful after- 
wards, There seems but little doubt the majority of the makers 
in South Staffordshire will have to pursue a similar course. These 
are they who are already compelled to sell much under the “list.” 

The first-class houses being better able, will, it is thought, continue 

for a time to give the present rate—for they are getting nearly list 

in the leading instances—but even they, it is believed, will soon 

have to take a similar step if trade should not revive. Such a 

condition of affairs would be altogether unusual; but we are, in 

trade matters, living in abnormal times. 

Best house coal is in good demand at remunerative rates, but 
the furnace kinds are in very little demand, and colliers are here 
and there going out of South Staffordshire to South Yorkshire, to 
supply the places of those who are upon strike in a portion of that 

istrict. 

; A-slow but steady improvement is again noticeable in the hard- 

ware trades of Birmingham and South Staffordshire. The change 

is principally in the light branches of hardwares, heavy goods and 
engineering work remaining almost stagnant. The failure of 
Messrs. Baker, Brookes, and Gandic, of Birmingham, factors, 
noticed below, will, we understand, be felt by a good number of 
hardware manufacturers in Wolverhampton. It is feared that the 
liquidating process of the Birmingham Banking Company will 
result in further commercial disasters before the end of the 
quarter. 

The Birmingham trade continues depressed, although some few 
orders have been received, chiefly for small quantities, which are, 
however, the result more of the return to business after the 
Christmas holidays than of an improvement in the trade. It is, 
notwithstanding, believed that a trade must soon spring up, as 
country stocks are low, and those of manufacturers are not much 
above the average. Slackness generally prevails in the metal 
trades, but the gunmakers are well engaged; but as to other 
branches there is no improvement to note. A considerable 
number of persons are out of work. 

At Wolverhampton last Wednesday the quarterly accounts were 
met promptly by the merchants and factors, but in the majority of 
cases they did not amount to more than half the usual sum. Few 
orders were distributed but some Canadian inquiries have been 
sent out among the manufacturers of “‘shelf” and “furnishing” 
ironmongery. The workshops and factories, though displaying a 
slight improvement, are far from being in full operation. Mr. 
Jacob Walker has patented some useful improvements in clips or 
spring boxes for railway carriages, and also in machinery or appa- 
ratus to be used therein. 

At Willenhall the lock trade improves slowly, and many manu- 
facturers complain of slackness. In bolts and currycombs there is 
little doing, and other miscellaneous trades are reported quiet. 

At Bilston the japanners and tinplate workers are a shade 
busier in the “ season ” branch chiefly for home trade. Mr. 
John Marston, of the London Works, has introduced several new 
patterns of coal vases, and the enterprise of the leading makers 
are said to be rendering the productions of Bilston nearly equal in 
quality of workmanship to the kindred wares of Wolverhampton. 
In the Du district the chain and anchor trades are very 
slowly recove from the depressed condition in which they have 
so long remai Mr. Alfred Homfray’s new machine for making 
| iron and steel chains and cables, is attracting some attention in the 
district, The machine is wor: by a steam cylinder, working 
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perpendicularly, and lifting two hammers one inside the other, of 

Pificient united weight to bend easily the bar of iron required to 

be made into a link. The weight of both hammers unite in bend- 

ing the link by means of levers to the required form, at which 

—_ the welding hammer is set free. This falling upon the 
eated end of the bar effectually welds it. 

The brass-masters at their recent meeting decided to make no 
alteration in prices owing to the continued depression in trade. 

The failure of Messrs. Baker, Brookes, and Gandie, factors, of 
Birmingham, is announced, with liabilities to the amount of about 
£10,000. General depression of trade, losses, and other unavoid- 
able circumstances, are given as the cause of the failure. 

Mr. Thos. Lloyd, brassfounder, of Charles-street, Birmingham, 
has called his creditors together. The failure is not a large one. 
The unsecured debts are set down at about £3000, and the assets 
(£700 in book de!ts and £550 in stock and machinery) at £1250, The 
creditors accepted 6s. 8d. in the £1, to be paid 4s, in cash and 2s. 8d. 
secured. 

The Factory and Workshops Acts have not made much progress 
in their application during the week further than in leading to 
the discharge from work, at the hardware establishments in par- 
ticular, of many boys previously employed full time, but now eligible 
only as half-timers. 

John W. Woodhouse, gas-stove maker, Parade, Birmingham, 
has been fined six several sums of £5 and costs, for having in as 
many gas stoves, which he had sold to the complainant at 12s. each, 
infringed a design of Mr. Henry Kindrick and Mr. Thomas Kin- 
drick, of Hockley-hill and St. Paul’s-square respectively. 

The Birmingham Chamber of Commerce re-assembled on Friday 


last and discussed the important question of technical education. | 


Mr. George Dixon, M.P., again presided, and he was supported 
by Mr. Samuelson, M.P. for Banbury, and several manufacturers 
of the town. After speeches had been made—the most important 


of which was that of Mr. Samuelson—the chairman proposed | 


**that the council be instructed to inform Lord Robert Montagu 


that in the opinion of this chamber it is of the utmost importance | 


that Government schools of science should be established in the 
centres of industry for the purpose of giving systematic technical 
education both to the middle and working classes.” Mr. Field 


seconded the motion. Dr. Bodington moved, as an amendment, | 
that ‘‘ the chamber, whilst approving the efforts now being maile | 


for the promotion of technical education, in relation to manufac- 


turing arts, does not consider that the absence of such special | 


education heretofore has been the cause of the late and present 


expressed condition of the manufacturing and commercial in- | 


terests of the country.” The proposer wished the motion to 
be accepted as a rider to the original resolution. 
chairman had remarked that he could not accept the resolution, 
Mr. Martineau moved to substitute the word ‘* promoted” for 
“established.” Only three hands were held up for the amend- 
ment, and the original motion was carried. During the meeting 


Mr. Walter Williams, ironmaster, said he thought that English 
manufacturers were behindhand not only in taste, but in economy 


That arose 


of process. especially as compared with the Americans. 
from the fact that the Americans had economised materials, while 
they had been lavish therewith, and sparse with the amount of 
labour bestowed upon them. With regard to continental manu- 
facturers, he considered that they were to a great extent copyists. 
As to the improvement of English productions, he thought that a 
good deal might be effected by developing institutions where 
chemistry was taught. 


somely supported by the Government. 

The annual meeting of this last-mentioned institution took place 
on Monday, when the Evans £20 annual prize, before spoken of in 
this place, was distributed for the first time. The insignificant 
aid which Government was offering to promote science and art 
teaching was ridiculed during the proceedings, and opinions were 
expressed to the effect that the South Kensington Museum ought 
to be placed with less reserve at the disposal of the provinces, and 
also that Birmingham ought to have the benefit of lectures by 
professors at the School of Mines. 


The recent serious accident at blast furnaces have given rise to | 


a tuyere, which has been in use at Corngreave’s furnaces six months. 
Its working is said to save much time by the infrequency with 
which it is necessary to change it, arising out of its greater 


durability, caused chiefly by the constant stream of water being , 


made to impinge through small jets upon the inner surface of 
the tuyere nose. The invention is that of the manager of the 
furnaces. 


The inquest upon the bodies of the twelve colliers who were | 


killed by the explosion at the Cradley (Hamer-hill) Colliery on 


November 11th, has resulted in a verdict of ‘* Accidental death,” | 


but attributing blame to the officer upon whom devolved the re- 
sponsibility of testing the workings for gas, because he had not 
done so completely. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


THE Iron TraDE: No Improvement to Note: Hopes of an Im- 
provement Shortly Taking Place: A Few Railway Companies in 
the Market: Excellent Opportunity for Buyers: Shipments to 
the United States. and Expectation of Larye Orders—THE TIN- 
PLATE TRADE—THE STEAM AND Howse CoaL TRADES—THE 
CAMBRIAN RAILWAY COMPANY’S APPEAL AGAINST THE VICE- 
CHANCELLOR’S DECISION—THE PROPOSED COLLIERY ACCIDENTS 
Funp —Discevery OF CoAL BY THE CLYNE Woop COLLIERY 
CoMPANY—PURCHASE OF THE GILVACH COLLIERY BY THE 
GLAMORGAN CoaL CoMPANY—-THE FERNDALE RELIEF FunD— 
Exports OF COAL AND IRON FROM SOUTH WALES Ports. 


THE iron trade of South Wales has not in any way improved | 


during the past week, and the reports received from the various 
works are of such a character as prevents its being stated that the 
future prospects are brightening. How much longer the depression 
will continue it would be difficult to say, but it is quite evident 
that the iron trade of South Wales was never ina worse, if so bad, 
a condition as it is at the present time. Hopes, however, are 
entertained of an improvement shortly taking place in the demand 
on home account, as it is generally believed that railway securities 
have reached their lowest point. It is strongly to be hoped such 
is really the case, for as railway stocks enhance proportionate pur- 
chases of iron will be made by the railway companies. A 
few more of the railway companies are in the market, but 
their orders are small and prices extremely low, which 


affords an excellent opportunity to buyers, as there is no doubt | 


when matters improve and business becomes more active prices 
will advance, and there will not be the opportunity of securing pre- 
sent facilities. On home account there is a moderate demand for 
the miscellancous qualities. There area few shipments to be made 
during the present month to the United States, and the advices 


lately received from that country show that some hundreds, pro- | 


bably thousands, of miles require re-laying. It is expected that 
large orders will be given out forthwith, and as American buyers 
have a strong liking for South Wales rails it is confidently ex- 


pected that the exports will considerably increase before the spring | 
quarter commences. From the other foreign markets there is no | 


increase in the inquiries, and the exports generally are very 
limited. The exports of the various foreign markets during the 
past month amounted to 11,808 tons, the greatest portion of which 
was cleared to the United States. For pig iron there has been a 
slight increase in the demand, which will no doubt improve as the 
year advances. 

The tinplate trade continues dull, but some large orders are 
expected from the American houses. For steam coal there is a 


tolerably good demand, but, owing to the easterly winds which | 


prevailed so many days, vessels were unable to arrive at most of 
the ports, and the result has been a slight irregularity of employ- 


After the | 


He thought that science and art instruc- | 
tion should be instigated more by Government than by private | 
aid. He thought that the Midland Institute ought to be hand- | 


ment at the collieries. For house qualities the demand has 

slightly improved, but this branch of the trade is in a far from 

satisfactory position. 

The appeal of the Cambrian Railway Company against the 
decision of the Vice-Chancellor that the Companies’ Act of last 
session does not interfere with the claims of landowners came 
before the Lords Justices this week, and a number of counsel 
were engaged for the respective litigants. Lord Justice Cairns 
said that for reasons which he would state at the proper time he 
thought the Act gave the court jurisdiction to restrain proceed- 
ings by landowners as well as other creditors. The question, 
however, to be considered was whether, in the case of a scheme 
like the present, which did not provide for the immediate payment 
of the company’s creditors, it was fit that the jurisdiction should 
be exercised. The case would not be disposed of until the Vice- 
Chancellor’s order was drawn up, which had not yet been done. 

The principal — proprietors of the district are making 
arrangements for the holding of a meeting to discuss the most 
equitable and effective mode in which a rate can be levied for the 
support of the sufferers from colliery accidents of all kinds, when 
they are wholly or partially disabled, and for the maintenance of 
their families when the cases terminate fatally. Mr. Vivian, 
M.P., Mr. Nixon, Messrs. Davis, the proprietors of the Ferndale 

| colliery, and other leading colliery proprietors, have already 
expressed strong opinions in favour of Government adopting some 
| scheme which would make due provision for the bereaved families, 
so as to avoid the onerous impost on the parishes to which the 
unfortunate people are chargeable, or continual appeals to the 
| charity and sympathy of the public. 

After six months sinking, the proprietors of the Clyne Wood 
new colliery, near Swansea, have received the satisfactory intelli- 
| gence that the long-coveted coal has been reached. The ground 
adjacent to the property of the new company is contiguous to the 
Rhydydofod colliery that has been worked for some years, and 
| which yields highly bituminous coal suitable for house purposes, 
and not unsuited for the production of gas. The veins of coal 
that run through the two mineral properties, and far beyond, are 
| considered to be of more than an average productive kind, and it 
is expected the new colliery will be the means of affording em- 
ployment in a very short time to a large number of workmen. 

The Gilvach Colliery, which has been idle for the last twelve 
| months, has been purchased by the Glamorgan Coal Company, 
and is expected to be shortly in full work. 

Messrs. Evans and Sons, of the Ogmore Colliery, are sinking a 
pit to the No. 3 vein, and there is every probability of the valley 
becoming an important coal-producing district before long. 

The Ferndale Relief Fund now amounts to £9000, and the com- 
| mittee of the Mansion-House Relief Fund have voted £5000 
towards the same, making a total of £14,000. 

The following comparative statement gives the shipments of 
coal and iron from the South Wales ports during the month of 
December, 1867 and 1866. 

EXPORTS OF COAL, 
December, 1867. December, 1866. 

Tons. 
145,420 
22,269 
46,761 
9872 


Cardiff .. .. 49 oc co ce es 
Newport.. «se os co « 3 — +o « es 
Swansea.. . oe 5 os 
Lianelly .. .o os «« BITE .e oe ce co oo 
The shipments coastwise were as follows : 
December, 1867. 
Tons. 
64,637 .. o oo ee 
G5,730 oc ce ce co co 
i cite. Se SOE cis. ca ae ane 
Lianelly .. 2 « « | ee 10,504 
Cardiff also exported 7900 tons of iron, and 2307 tons of patent 
fuel; Swansea, 750 tons of iron and 7291 tons of patent fuel ; and 
Newport, 3158 tons of iron, the principal portion of which was 
sent to the United States. 


December, 1866. 
Tons. 
62,207 
53,120 
19,643 


Cardiff .. «ce ce oo ce 
Newport.. .. . 
Swansea.. 


| NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 

(From our own Correspondent. ) 

LIVERPOOL: The Pollution of Rirers Commission : Compensation 

Case: Mersey Docks and Harbour Board: The Amervcan Postal 

| Serrice: The London and North-Western Railway and the 
Birkenhead Ferry Trafic —TuHe Oaks COLLIERY—STRIKES IN 
SourH YORKSHIRE AND DERBYSHIRE—LIABILITY OF COLLIERY 
Owners — THE SoutH YORKSHIRE CoaAL TRADE—SMOKE Con- 
SUMPTION AT BRADFORD — NorTH-EasterN District: Ship- 
building: The Cleveland Iron Trade, &c. — NORTHAMPTONSHIRE 
Iron Orne— THE [non TRADE IN WeEsT CUMBERLAND. 
| THE commissioners appointed to inquire into the pollution of 
| rivers have commenced sittings at Liverpool, to inquire into the 
condition of the Mersey, the Irwell, and their tributaries. The 
commission has already presented three reports,—the first on the 
+ sage the second on the Lea, and the third on the Aire and 
| Calder, 
Yesterday week, Mr. Alderman Bennett claimed before Mr. 
Aston, Q.C., sheriff’s assessor, and a jury, £11,000 for damage, loss, 
and inconvenience, owing to the corporation of Liverpool requiring 
a portion of his premises for the purposes of town improvements. 
The corporation had offered £2000, but the jury only awarded Mr. 
Bennett (who carries on business as an jronfounder) £1900. At 
the last sitting of the Mersey Docks and Harbour Board the 
Works Committee stated that they had had under consideration a 
letter of Messrs. Simpson and North, enclosing plans for carrying 
out the Liverpool and Birkenhead Railway Ferry Junction scheme, 
the object of which is to establish a steam ferry or floating rail- 
| way for carrying goods without change of wagons across the Mersey, 

between the present existing railways on each side, in the same 
manner as goods are carried across the Firths of Forth and Tay. 
| The engineer reported that the scheme seriously affected the 
interests of the dock estate, and it was resolved to oppose the bill. 
Mr. Forwood, in moving the confirmation of the proceedings of the 
traffic committee, stated that the total shipments of coal at Birken- 
head during 1867, amounted to 797,000 tons, against 558,000 tons 
in 1866, and 401,284 tons in 1865. Onthe motion of Mr. Hubback, 
and after considerable discussion, it was agreed that a special 
committee should be appo.nted to consider the present system of 
levying dock rates and tows dues payable to the board. 

In connection with the new British and American postal service 
arrangements it may be interesting to note that during the last 
twelve months the Cunard Co »any has sold eight of its older 
mail steamers. The entire flee’ 
vessels, of which but one, the Scotia, is a paddle steamer ; the 


others are all propelled by screw, the majority of them being nearly 
| 


new. 

The London and North-Western Railway Company, in conjunc- 
tion with the Great Western Railway Company, has for several 
years past been lessee of the unertaking of the Birkenhead and 


terminus at Monks’ Ferry, Birkenhead. Hit 
been worked by the Birkenhead coinmissioners, but the railway 
company has now determined to con uct the traffic between the 
landing stage and the Monks’ Ferry station on 1ts own account. 
With this view the company has ordered three large paddle saloon 
| steamers, of the same size as the steamers now in use by the Rock 
| Ferry Company. The new vessels are to be of 200 tons burthen 
| each, and are to be —— on the station in the course of this year. 
| Thecontractors for the new vessels are Messrs. Bowdler and Chaffer, 
| of the Seacombe Shipbuilding Works. Shipbuilding industry onthe 
Mersey is considered to have somewhat revived of late. 
| with the clearing of the Oaks Colliery. ‘The roads were found in 
| & better state than was expected. The men are now engaged in 
working night and day shifts, and there is no appearance of any- 


| thing like standing fire. When the men 


| 157,521 tons, January Ist, 1867. 


now reduced to twenty steam | 


Chester Railway Company, and in that capacity has had to keep | 
up the river communication between ——— and the railway | 
erto this traffic has | > 


Sw eee eneees 
| Masts, Queb rd. pine 6 
1, pli 


During the last few days considerable progress has been made 


et a little further some 
more bodies are expected to be reached. There is nothing doing at 
the new shaft at Ardsley, but sinking will be resumed shortly, 

The ironworkers of South Yorkshire have agreed to resume work 
at a reduction of 10 per cent. for millmen and 1s. per ton for 

uddlers. There has also been a lock-out in South Derbyshire 

ut a number of the men have gone in on non-union terms. . 

In the Bradford county court last week an action was brought 
by Thomas Ball, collier, of Drighlington, against Edward Bray 
and William Henry Frankland, the members of the Drighlington 
Coal Company, to recover £50 as compensation for injuries he had 
received in May, 1866, in one of the defendants’ pits. A verdict 
was entered for £20, on the understanding that tuere should be 
no appeal, and that litigation should cease. 

The South Yorkshire coal trade is not very active. There is 
little doing for the Lancashire markets, the local collieries being 
able to compete with the South Yorkshire coalmasters to such an 
extent that some of the largest proprietors, whose pits are situated 
near the Manchester, Sheffield, and Lincolnshire Railway, are 
about to make known to their men that a reduction in the pre- 
sent rate of wages must be made or the works be closed for a 
time. 

As regards the north-eastern district, we may note that Messrs, 
Leslie and Co., of Hebburne Quay, have launched an iron screw 
steamer of 1100 tons. A steamer has taken in a cargo of rails and 
bowl chairs for Alexandria, and arrangements are being made to 
freight two or three more to load railway plant for the same place. 
The coal trade from the Tyne dock has been dull for the past fort- 
night. Messrs. Backhouse and Dixon, of Middlesbrough, have 
launched a small iron brigantine; they have also in course of con- 
struction an iron screw steamer of 2000 tons, another of 1000 tons, 
a third of 460 tons, two hopper barges of 200 tons each, and three 
of 100 tons. AtStockton the shipyards are better employed than 
they have been of late. The ironworks about the Hartlepools are 
kept pretty ousy, but ship buildersis slack. It appears that the 
production of pig iron in the Cleveland district of last year was 
1,156,953 tons in 1867, as compared with 1,043,527 tons in 1866, 
The production of the Cleveland district last year exceeded that 
of the west of Scotland by 125,953 tons. The deliveries of pig 
last year from the Cleveland district exceeded those of 1866 
by 172,833 tons. The manufactured iron trade of the Cleve- 
land district was depressed and difficult last year, not- 
withstanding the progress made by the local pig iron trade. 
The foreign shipments of Cleveland pig in 1867 amounted to 
135,426 tons, or 27,913 tons more than in 1866. To France 
39,845 tons were exported in 1867, against 45,092 tons 
in 1866; to Germany, 14,506 tons, against 12,796 tons; to 
Holland and Belgium, 5668 tons, against 35,525 tons; to 
Denmark, Norway, and Sweden, 9811 tons, against 6446 tons; 
and to Russia, Italy, and other countries, 15,456 tons, against 
7654 tons. The total quantity «f Cleveland pig used in the roll- 
ing mills and foundries of the district, shipped for delivery coast- 
wise, and sent by rail in 1867, was 1,000,318 tons. The total 
stock, January Ist, 1868, was 178,730 tons, as compared with 
A successful commencement has 
been made with the quarterly meeting of the Cleveland iron 


| trade, proposed to be held quarterly at Middlesborough, Darling- 


ton, and Newcastle. At the first meeting it was noted that there 
were members of the iron trade in attendance from Glasgow, 
Barrow, and Manchester. The first weekly iron market at 
Middlesborough was held on Tuesday; these gatherings are to be 
held in the town-hall from 11.30 to 12.30. The number of fur- 
naces now in blast in the Cleveland district is 88, and there are 
48 out of blast. A large iron sailing ship of 1500 tons was 
launched by Messrs. Palmer and Co. (Limited), at Jarrow, on 
Saturday. 

The quantity of iron minerals treated in Northamptonshire is 
steadily increasing. ~ 

A large number of iron furnaces continue in blast in West Cum- 
berland. The Whitehaven Hematite Iron Company, Cleaton, has 


' now the whole of its furnaces in working, and two additional ones 


in course of construction will shortly be ready for lighting. The 
Workington Hematite Iron Company has only two out of six 
furnaces in blast; but Messrs. Bain, Blair, and Paterson, of Har- 
rington, have their full compliment of four furnaces in blast. The 
West Cumberland Iron Company has three furnaces lighted, and 
two out of blast. The Carnforth Hematite Iron Company is work- 
ing two of its four furnaces, and the Barrow Hematite Steel Com- 
pany has the whole of its ten furnaces in blast. At the Milton iron- 
works there are two furnaces in working and two out. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 

No. VIIL.—Artittery—tTHE Minor Cannons. 
A.rnoven four great powers of Europe—France, Prussia, 
Austria, and England—appeared alone in the might and 


splendour of their displays of war material as the high 
priests of Bellona at Paris, whilst two great powers, 


Russia and America, supposed both to be latterly her 
assiduous worshippers, rather hung back, the smaller or 
less prominent powers, were in most instances deter- 
mined not to wholly excluded from appearing at 
least as the minor prophets in this horrible cu/tus of the 
goddess into which the whole world seems to be forced 
more and more willingly every day. Several of these 
smaller displays included objects of great merit from the 
military point of view. 

















The Dutch Government displayed its war material in 
an annexe or distinct shed at the eastern side of the park, 
of small size, and containing but few objects, amongst 
which was their new system of rifled field artillery, which 


deserves some description, The annexe was presided over 
by a truly national lichwache,a phlegmatic old Dutch 
yensioner, Who could not speak a word of anything but 
is mother tongue, and seemed to look upon other people’s 

speaking tongues not hollandische as a piece of insufferable 
impertinence. Amongst the other objects there exhibited 
in addition to the field guns was a large rifled siege gun, 
of as nearly as possible 5in. English calibre. This was a 
cast iron gun with a lining of bronze of between Zin. and 
gin, thickness, rifled in six rectangular grooves, each of 
tin. wide by rather more than jin. deep, the bottom of the 
grooves being at right angles to the radius. It was a 
muzzle-loader, and how the bronze lining had been got in 
and made to be gripped by the cast iron exterior was not 
apparent, nor could our friend the pensioner render any 
account of it even in Dutch. The gun was mounted ona 
heavy travelling siege train carriage, made in oak, as was 
also the whole of the limber carriage and boxes, un- 
painted and thickly varnished. Assuming this to have 
originally been a cast iron gun of 5in, calibre, it is not 
free from doubt whether it could be strengthened at all by 
boring out to about 6éin., and then inserting the bronze 
lining into the heated and expanded cast iron chase. But 
even if that be conceded, no combination of bronze and 
Iron could well be more injudicious, whatever be the initial 
tension upon the bronze, inasmuch as the coefficient of 
expansion of the latter is greatly more than that of cast 
iron, and the conductivity of bronze greatly in excess of 
that of cast iron, so after firing only a few rounds the 
heating of the bronze lining and its consequent increase of 
exterior diameter, will be such as to put a very seriously 
— bursting strain upon the cast iron envelope. 
: gun will be placed in fact just in the position, in which 
me on and bronze smooth bores of old were found liable 
ao when rapidly firing red-hot shot, viz., by expansion 
~“or in relation to the exterior. In the 


absence of any ~_.). 004: : 
‘ -wlanation, it was hard to imagine 
why the Netherlands" ment exhibited this gun at 


all, for there is nothing white, ; : 
’ § whaler. ow in the notion of 








bronze lining to cast iron guns. It was done abroad fifty 
years ago, and has found fresh proposers amongst ourselves 
within the last fifteen years. 

A small bronze rifled gun of 2°25in. calibre, with four 
rectangular grooves like those of the last, mounted on a 
slide for boat use, and arranged to be fired by a percussion 
lock, was also shown. 

A mortar for powder proof, of bronze, completed the 
Dutch artillery, with the exception of the field guns, to 
which we shall presently refer. No machines for arsenal 
purposes were shown, except one for ramming the com- 
positions into wood fuses, There was shown, however, 
a very ingenious sort of Jente d’abri, which, when pitched, 
was A-formed in transverse section, and about 7ft. or 8ft. 
long. The tent cover was formed of six pieces of heavy 
blue cloth, each being a soldier’s cloak or over garment of 
some sort. The whole six buttoned together, three at one 
side and three at the other of the ridge of the tent, being 





Fig .4 
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also buttoned along this ridge, two muskets or two cavalry 
swords with iron scabbards being stood upright upon the 
ground at the proper distance apart formed the tent 
poles. A cord fast to a tent pin beyond one of 
these and in line with both was knotted round the 
musket barrels or sabres, passing from one to the 
other horizontally at about 32in. above the ground, 
and then strained taut and made fast to another 
tent peg in line with the ridge, &. Eight small pegs 
through as many buttonholes secured the ends of the tent 
sides at the ground level. It seemed to cursory observa- 
tion a very tidy and comfortable arrangement. 

Such was the entire Dutch display, except the field 
guns, and if it be but small, we may surely say, happy is 
the people whose military catalogue is brief. 

The Dutch rifled field artillery has been produced by a 
highly ingenious method, upon which the old light smooth- 
bored six-pounder bronze guns have been converted into 
rifled pieces of four without melting down and re- 
making. It appears that as long ago as in 1845 Baron von 
Verschner proposed to his Government to bore out these 
guns to a larger calibre, then to run fluid bronze into the 
chase placed vertically in a suitable mould, until perfect 
union was effected between the fluid core of new metal 
and that of the gun, and finally to bore ont this new solid 
piece to a suitable calibre and rifle it. The plan lay 
dormant, or was attempted with ill success, until, in 1859, 
T. J. Maritz, the master founder at the Hague, after some 
trials, succeeded perfectly with the process, since which it 
has been performed upon the whole of the light field 
artillery of the Netherlands. 

The guns were bored out to 0°1100 metres, and then, 
having been filled up with bronze, they were bored out 
again to a calibre of 0°0855 millimetres, and then rifled 
with six grooves, each of which are sixteen millimetres 
wide and five millimetres deep, one side the driving one 
a radial, and the other a semicircle of 6°5 millimetres 
radius, 


and the grooves are equal in depth for all their length, | 
and of uniform pitch. 

The external form of the gun is shown in Fig. 1, its 
longitudinal section to same scale in Fig. 2, the form 
and distribution of the rifled grooves in transverse sections, 


Figs. 3 and 4, the former being to half the actual size, 


and the mounting, which is old, in Fig. 5. A drawing 
was exhibited, with some descriptive details as to the 
methods by which ike liquid bronze filling was effected. 
The gun was placed upright in a dry sand mould, having 
been heated considerably before being enclosed. The 
liquid bronze was poured in directly to the muzzle, and, 
by properly-disposed “gaits,” was permitted to flow 
through until such time as experience had proved perfect 
metallic union had taken place. About 6 cwt. of liquid 
bronze, in addition to that necessary to form the core, 
was found sufficient generally for this result. The gun 
becomes bright red hot-in the process, and of course, at 
a lower temperature, passea through a stage of brittleness, 
when the support of the mould was indispensable. 
The expansion of the gun thus kept almost com- 
plete pace with that, requisite to meet in after- 
wards cooling, the contraction within it of the core. 
But as the cooling was still performed in the usual way 
from the outside only, so there was just the same sort of 
injurious constraint in the material that occurs in all guns 
cast solid and so cooled. A very obvious improvement upon 
this method, and one that might be adopted with bronze 
guns, and of this small size with extreme facility, would 
be to cast the core into them hollow, with a small loam core 
upon a wrought iron core barrel, and then to cool the gun 
from the inside by a stream of air or water, as in Major 


Rodman’s method, 
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Allthe smooth-bored guns having previously been turned 


externally, the guns now rendered solid were accurately ad- 
justed in the boring machine by the exterior, and rough- 
bored; the exterior was then again examined to see if any 
change of form by internal strains, &c., had occurred; again 
accurately centered in the machine and the final cut for 
bestnghdien outand therifling completed. The total thickness 
of the tube of new bronze left between the old or enlarged 
and the new bore was roughly about in. The precise 
radial thickness at the bottom of the rifled grooves was 
000725 metres. The rifling spirals turn from left to 
right. The gun of four, thus converted weighs 350 kilo- 
grammes, 


Fic 7 


S SS WS 
The Dutch Government also converted, into pieces of 
four, a number of old howitzers of twelve centimetres 
calibre by this same method, except that in the case of 
these it was unnecessary to bore them out prior to casting 
the cores in. These, when transformed, weighed 400 kilo- 
grammes. A gun of six, thus converted and sliced longi- 
tudinally in half by the planing machine was exhibited. 
Examining the surfaces of section carefully with a lens 
the writer was unable to see, except at one or two insig- 
nificant points, any traces of want of perfect continuity 
between the old and the new bronze, and there was 
scarcely any difference in colour or tint between one part 
of the metallic section and the other. 





It is statedauthoritatively that a very important economy 
was realised by this method above what it would have 
cost to melt down in toto the whole of the Dutch guns, 
re-cast, bore, turn, rifle, and finish them. There can be no 
doubt, that is true, though the greatness of the saving may 
perhaps be a little exaggerated when seen through the halo 
of quite justifiabie national satisfaction at the success of a 
very ingenious thought. 

The elements of economy were, the saving of fuel, labour, 
and loss of material in the re-casting of the whole of each 
gun, plus the gaits and the masselot or rising head, in place 
of casting in the core only. The six hundredweight of metal 
run through would not bemorethan double that required for 
gaits, &c. and waste, and as the masselot is usually quite 
as heavy as the rough gun, we may, in the absence of 
precise details, assume as not far wrong that in the con- 
version of each gun the cost of melting and casting and the 
waste in gun metal, -— to about its own weight, 
together with nearl the cost of moulding, may 





The pitch of the rifling is 2°250 millimetres, | 


have been saved. e turning of the exterior of the 
guns was nearly all saved and the cutting-off of the 
masselots, as nothing had to be removed from the muzzle 


| but two gaits and some surplus metal. The guns operated 
| on also, were all proved guns and known to be sound, so 


that a large proportion at least of probable wasters at the 
proof-butt was avoided. There were no adaptations worth 





f to make in the equipn nents, as the guns fitted 





he old as before. That might have also been 
use with wholly new rifled guns, but e xperience of inno- 

| the doors for it are ‘opened, is against the proba- 
ity that it would have been so. A certain amount of titting 

\ cecuted upon the exterior of each gun. -The rear sight 
block was perfor: ited for the t reception of a rotative adjust- 
ig sight for short ranges. The intermediate or trunnion 
sight block was also i to receive a vertically and | 


y adjusting sight for larger ranges. A nick was | 


ude in the rear h: le of the rear block, to give with the | 





forward sight point the line of fire with r apidity. | 
The new guns are mounted on the old 6-pounder field | 
carriages, which are of oak throughout and varnished only, 
the axles of iron with oak covering saddles. The only 
changes made were in the case to contain elongated 
rojectiles fixed to the gun carriage; these are now of iron, 
ntaining four grape shot projectiles in separate cylindri- 
cal ree with an iron cover common to the four and 
uunted with leather, together with some minor details of 
uts not necess here to co into. | 
> limber « eS auc I oxeS are th ) e of th 3 old 4 
i boxes has been fitted up anew, soas to | 
m tumbling about, the new ammunition, | 
for the fuses and the various small tools | 
f precision carried with the gun. Each | 
it fifty-two rounds, viz, thirty-two 
mels, four grape shot projectiles (in the 
uriage) each limber box holds besides of | 


| 





esses, 













uns, 
















1 ca 
pow res, four charges of 0°750 kilogrammes for 
eral tht harges of 0°540 kilogrammes for shell and | 
shr: ten charges of 0°090 kilogrammes for shell fired | 
und deg., ten charges of 0070 kilogrammes for shell 
ired under 25 deg. The carriage weighs 400 kilogrammes | 
plus 20 grammes for the cases of grape; the limber 


s; the whole from 690 to 700 kilogrammes; | 
tal weight of the system is 1465 kilogrammes or 
it. It is therefore the heaviest artillery, in 
tion to calibre, of any in Europe except our own. 
character of the 
horses, the load | 





| 

I t | 
ari , HOkilogrammesempty ; and theammunition, about 
) | 
| 

| 

| 





mi nly from the heavy 
h gun is dragged by four 
r ei ich is thus above 800 'Ib., 
excess of that in any other European artillery—and eve1 
| Holland would tire or destroy the horses, or | 
r reserves necessary. The pull on each horse in the 
h artillery is only 633 lb., or little more than thre 
ths this. 

2 harness exhibited was sound and good; the draft | 
from a collar, which seems very inferior to the new br east | 
straps of the French; the tracesare as usual of rope. Three | 
£ projectile are employed, viz. the cylindro- | 
hell, as shown in Fig. 6, the cylindro-ogival 
i ¢. 7, and the case shot or grape, contained | 
: case, as shown in Fig. 8. 

s about two diameters long, the diameter from 


arises 








soon 











math forms 










G°0550 metres to 0°0845 metres. The nine buttons are in 
two 2 inks, each in one pli une transverse to the axis. This 
in the front rank nearly intersects the centre of gravity of 
sia } projectile, The front rank has six buttons, the rear | 
but ‘ee; the p ojection of button is about 0°0045 metres. | 
The fu se-hol le in centre of front is bored and tapped, the | 
rear or bottom is flat and hemispheric al inside for greater | 
strength. The buttons are ‘of zinc and lead alloyed. 

When charged the shell weighs 3°960 kilogrammes, and | 


the bursting charge is 0°170 kilogrammes of the powder | 
which the Dutch term “ infantry powder.” 
are made of an alloy of lead, zinc, and tin in equal weights, 
t in brass moulds almost exac ‘tly to form, and only 
a little tinishing in the lathe. The interior of the | 
“ase, Or ampoule tte, is cylindrical right through. When | 

d into place in the shell or shrapnel, it is closed at | 


by a strip of gauze dipped in alcoholic varnish and | 


The fuse cases | 


| 
| 
| 









botton 
meal powder, and at top or exteriorly by a bit of parch- | 


ment, but it contains no fuze composition. The actual | 
s consist of copper tubes like priming tubes, arranged | 
as to diameter and length to ae by a gentle pressure 
into the cylindric aperture of the ampoulette, fitting it | 
These tubes are made up in buadlesof ten withthe | 
dat : rar manufacture and a distinguishing number, 1 to 12, 


TUuSsE 


on each. They are all time fuses—uo percussion fuses 
appear to be a yr peor are regulated to burn from 
‘23 sec. (No. 1), or under a second and a-quarter, which | 








corresponds rhe six hundred paces, advancing by one hun- 
dred paces each, up toa thousand, and the nee by two hundred | 
paces, and still larger increments as the range lengthens, up 








to four thousand paces and upwards- the time fuse for 
which No. 12, burns 16°29 sec. The Dutch military pace 
is 0750 metre. The shrapnels are nearly of the same 











form of the shells, us is evident from the figures. Each 
coutains sixty-1 nine a balls of twenty-four to the 
pound, The spaces between the balls are filled in solid, 
simply y by] our inginamongst them very fine drysand, avery 
cheap, simple, and rapidly-applied expedient, and probably 
just as good as the more costly filling up with melted 
sulphur mpositions, as in our own and other services. 
The bursting charge is contained in a cylindrical tin-plate 
case, soldered on to the inte end the fuze case 
my tt with very fusibl oft lder, and whose 
neth is h, tha hen in place it nea iches to the 

f " The weight he shrapnel 

mime 
! t t na PP ul I ul I ren 
i t rap rt ol 


; any 


which is greatly in | : 
in | s 
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The tot: al we ight of the ¢ ascend gr ape ante for use 
We may remark that an alloy of lead 

md zine, and iron, the latter formed by first 
all loying the zine and iron by the aid of sodium, in the way 
pointed out many years since by the writer (Report British 
Association) would be just as ¢ 3 the alloy of lead and 
tin, and much cheaper. Dry sand, in the shrapnels, 
cannot here be employed as being liable to run out; but it 
would probably be found that sand tempered into a liquid 
cream while hot (190 deg. Fah., or thereabouts) with glue 
and molasses dissolved in water, would fully secure the 
balls in place, and when cold be so tough as to bear 
amount of carriage and rough h: undling; if so it 
would be cheaper than sulphur, which far its 
having any special value in the projectile except for 
holding the balls together is wholly thrown away. The 
cartridges of the various weights of projecting powder, as 


sulphur, 
tS5Okilogrammes, 
i ¢, or of lead, 





is 





ood al 


80 as 













| already given, are made up in serge bags choked at the 
} necks with twine, and are distinguished by 1 the colours of 
| the serge. The smallest charges, those of 0°070 kilo- 
grammes and 0°090 kilogrammes, require a wad or sabot of 
| Willow wood, of a peculiar shape, and so 4 the 
rear as to rip the cartrids and « ry it ywn the chase 
along with itself, in order that th redu charges 
shall, when rammed, come well up hor to the it, 








which, as may be seen from the figure of the lina 
section of the gun, is pierced on the round of the cascable. 
The priming tubes are friction tubes such as wer us 
for the old smooth-bore guns. Percussion priming tub 
we believe are employed to a greate: t the 
Dutch navy. 

In the armament or tools supplied with h gu 
























those by means of which the longer tim rs « 
fuses, can be cut with exactitude to any ter time of 
burning, files to redress any injury that the buttons on 
the shells or shrapnels may have c! to and 
tools to screw in or out the fuses. The rammer h are 
of wood, with hollows to leave untouched the heads of the 
shells or shrapnels, bearing only on the ogival she yulders 
of these in ramming home. The other end carries the 
sponge, which is an camarenty wi ll made tool. The ex- 
tremity consists of a brush, icl ibres of which 
are ipped into dovetail l into the 
of a ey lrical wre block 1 wood, 
hemispherical ‘end. W ithin this on the handle 
| of discs of woollen felt, cut in the lathe to 
| diameter, are secured between wooden col 
to the axis. One of these sp ng s, and one ¢ ! 
as for smooth bores, sup] lies lto each gun. 
The distance nt Seng by means of which the n is 
| pointed, have some very neat contrivances about tl 
As has been stat there are tw nall sig) nd 
the great sight. The “axis of aim,” as w i 
after the well applied French term * } 
| that is to say, the length from either sight to tl vard 


sight index point—is for the small 














and for the greater one 0°740 metres. Th 

the heights of the sights, determine the rhe 

elevation or depression. The small sight, v vl rv 

to 900 paces, is a revolving one—a plate, aie 

verse to the axis of sight, whose edge is a spiral—rec 

to steps at intervals of 100 paces, The grea i¢ht 
is fixed vertically and transverse to th axis of 
| the piece. The circular eye-piece, through the minute | 
central aperture in which the gunner looks at the front 
aim point and ‘the object, slides up and down upon the } 
vertical limb, which is graduated for distance, and can be 
| clamped anywhere between 1000 and 4000 paces range, by 
a screw. ‘This graduation is at one side of tl 

vertical limb of the sight. The rear face 

won il 





the up-and-down direction into diag 
| development of along screw, and the 
carries the sight aperture is so made ece whi 
transversely to the vertic: ul limb and wh ich di rectly carries 
the sight aperture, has at its forward fac 





th: ut 








agor fTOOoVves 
which fit those of the vertical limb. “The of this 
arrangement is, that as the whole sliding pi 3 moved up 
or down the vertical limb, and in proportion to the 
distance to which it is so moved, the eye aperture is moved 
laterally through a certain predetermi t 
verse to the axis of the gun. In pr 





this amount of lateral] movement 


exactly modifies the axis of aim so as to 














the normal horizontal derivation of the } 
given range within the limits of the sig 
gunner has only to attend to range, th 
itself for derivation. Or, to « | lain tl ] 
more fully for those notaccustomed to artillery 
every rifled projectile, in virtue of unequal re 
the air against the front of the ind of certain 
other less easily yonen hended dynami l ns, desc1 3 
in the air a Spu ‘al round the traject y wl » it would 
otherwis e describe were all resistan to its m n in the 
axis of proj ction and it t ut it ct re ol 
ravity being also therein; tl is to ! nsare! 
quil if wtual yea il ! l 
) , bot i na hori 
il The lateral d i 
il i rt il 
f tl 
‘ | 
‘lu i ! 
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hed k = the ee of the gun. The Dutch thus leave their 


sights constantly on the gun during action, and even 
in changing ground. In 1865 the writer observed that 
in some of the Prussian steel field batteries the long 
range sight was removed and replaced again at every 
round, which appeared not only to lose time and involve 


attentions likely to be forgotten in action, but to sacritice 
accuracy. 

The long-range Dutch sight, with the “axis of aim’ 
stated of 0°740 metres, has a vertical length at 900 paces 
of 0°21 metres, and at 4000 paces of 0°187 metres. The 
normal derivation of the Dutch rifled pieces of four is: 
—At 600 paces, 0°8 metres; at 900 paces, 1°9 metres ; 
at 1500 paces, 6°3 metres; at 2000 paces, 12°5 metres; at 
3000 paces, 35°1 metres; at 4000 paces, 74°58 metres; and, 
is their projectile deviates always to the rivht, so of course 
must the line of aim be slewed to the left for its cor- 


rection, Correction for a cross wind must be always a 
matter of great uncertainty, the deviation depending on 
so many things, and, amongst these, whether the wind 
be steady or in gusts, as well as what is its actual force, 


be the itaate of he aye. however, the results of practice 





have shown tha side wind adds to or takes from the 
noun norn 1 derivation to the average extent of 
two thirds at a minimum, 

Shell practice with these guns has shown that at small 


levation on level ground, firing en ricochet, at 700 paces to 

















e 
the first graze, the number of ricochets ven to ten, and 
the total range about 3300 pa . At 4000 paces the pro- 
jee buries itself at the first graze on level ground. As 
the derivation increases after each ricochet, with long 
ranges it becomes very great and the ti very wild. 
This is true of all rifled guns. 














The Dutch shells of four, are found to have abundant 
penetration for field artillery purposes, é¢., no ordinary 
walls nor fieldwork parape ts are proof against them. 
The cone of danger in the descending branch of the tra- 
jectory of these shells at ranges of 2000 paces is about 











15 metres in length, of a target of 1°80 metres high. 

A large number of tabl of practice with all the 
natures of ammunition of these guns, conducted in 1860 
and 1861, at the heath of Waalsdorf, which, in the Dutch 
practi ground, mity be consulted in the “ Revue de 
Technologie Militaire” of Major Terssen, vol. iti, The 
results show that the accuracy may be deemed sufficient 
for tield artillery of the size. 

Much that has been urged on the point of exquisite 
accuracy in favour of the Armstrong and Whitworth guns, 
however true in fact, is vers ich devoi basis in 
pi i value, least for all small of tield 
ul in which a rviceable ] standing 
Ol hi I pal ind bn ing 

it into re T, i i rh rem in 
nanagement, rapidity of fire, with a reasonable amount 
of accuracy, are of creatly more importa than exqui- 
site adjustments and refinements to — accuracy, at 
ranges practically uncalled for. The Dut with their 
characteristic shrewdness, good sense, and sale seem 
to have kept this well in view. 

NAVAL APPoINTMENTS.—As engineers :—S. M‘Dougall, with 

iiority of January 7th, 1868; E. M*Leish, with seniority of 





10th, 1868, 


s during the week ending 

















SoutH KENSINGTON MusEuM.—Visito 
isth January, 1868:—-On Monday, Tuesday, and Sati oa uy, free, 
from 10 a.m. to 10 p.m., 6825; on Wedn ane y, Thur and 
Friday, admission 6d., from 10 a.m. till 4 p.m. “16 9; total, 
S514; average of corresponding wet k in former years, 95038 ; 

} total from the opening of the Museum, 7,152,324. 

Enormous STEEL Hoops.—Messrs. Taylor Brothers, of Leeds, 
have just ¢ mmpleted some of the largest cast st hoops that have 
ever been made in this country. They are 10ft. Gin. diameter, 6in. 
broad, and ljin. thick. These hoops ha t en made from a solid 
ingot rucible cast steel ; hs smmeé red { fi rs afterwards rolled ina 
tis ine. Pri ctical men will now t this is a very unusu ual 

», and the steel from which the h ops 5 wwe been made ist 
1ave been of very superior quality. 

THE ASSOCIATION Of For EMEN ENGINEERS.—We learn with 
great sutisfaction that Joseph Whitworth, Esq., LL.D., F.2.5 


will —— chair at the fortheoming anniversary 
London Association of Foremen Engineers, to be 
15th February, at the City Terminus 


& 
c 


XC., 
stive al ‘of the 
held on Saturday the 





lotel, Cannon-street. Mr. Whitworth will, doubtless, be supported 
on the occasion by the principal employers of engineering labour 
in London, as well as a host of other eminent scientific , gentlemen. 
THE LAST REPORT ON RatLway AccIDENTS.—The official reports 





to the Board of Trade by Colonels Rich, Hutchinson, and Yolland 
were issued at the beginning of the present week, referring to the 
‘aledonian, Great Northern, North-Eastern, North London, Lan- 
ishire Yorkshire, and —_ Eastern. With respect to the 
shap wl ch happened on the Caledonian at the Auk Ibar-road 
ition on the 6th September, ¢ olonel Rich states it from an 
rfection in the permanent way at the points of the crossing 
which must have je rked the lig ht c rriag e truck off the rails, and 
considers the practice of ‘“‘running a light carriage truck 
veen the engine 4 and passe ng r carriages is objec tionable. 
ct to the collision between passenger train and a 
train at the Bese.» junction of the Great Northern line, 
reports that it arose from the act of the 
ls train i woperly ldling with the 
ion that the collision would not 
ed from the signal cal nd 
the 1%th 8S pteu a train of 
i 
‘ 








> an 








arose 














been wor 





ae signals, On iber 


wkshire Company left t : rails near Crostor 
Hutchinson states it ‘ fr 


ch as must alw 





netealy engine, 
l ona road on which, owin 











Jan. 24, 1868. 


on the Midland 





THE station 
Company ’s 8) 
Iv has been res 
districts of Prus 





} in the distressed 
sim nult acoudiy at several 








points. 
Tue Great Northern Rail un opened a new 
station at Cambridge, adjo: Great stern station in the 





Hills-road., 


EARLY on Tuesday morning happened at the 








orcester, 








Shrub-hill railway station at V gh a passenger alight- 
ing from a train when in motion. 
Tue Ne rk Herald, stating that at a recent funeral after a 





























tilroad ac cide as the heme, I would 1 10t live always,” was sung, 
suggests tl t be printed on the back of passengers’ tickets. 

AM Inc of the Cambri Company was held on Tuesday, 
when the details of the scheme of a yement filed in Chancery 
in October la ere fully « ed, and, with some slight modifi 
cation, adopted. 

A SYSTEMATIC course Of e zlement has just been brought to 
licht in tl ‘ depart: t of the Great Western Railway 

rl rers( uspected, e mployed there as 
J o 4 det tions eady disco 
r 100 and £200. 

way ¢ ! now open from the 

i y Dioul ns, a distance of more tl 

; over t Mississippi and Miss 
R Island on the former 1d Omaha or 
ry, tl t ourney can be per 
lan Gover con plates the 
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ing order proofs of railv ; / 
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yi YD MEMORANDA. 

THE value of our export trac n L866 v f 8.090.000. 

Tue Dukinfield pit is probably the deepest in the world—2100ft., 
or over 250 fathon 

In 1833, in France, air stove eating the blast were heated 
by the waste gases of the ft 

Tnx iron botton used in puddling furnaces were invented 
by Samuel Baldwyn Rogers, in 1516 

Tue total heat of combustion of one pound of pure carbon is 
equivalent to 11,194,000 foot-pound 

Ar the time of the Commonwealth not more than 20,000 tons of 
iron were made per annum in England. 





nination by the Ordnanc 
1911. 
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bleached and th ( En lis} 00 
Romans seem to } known the use of tumblers in locks, 
he specimens found in Pompeii. 

per made at > mills on the North Esk has 

in 1807 to 11,175,000 Ib. in 1863. 
> y is » have obtained 80 per cent. of the whole 

rd to the f in the case of some of his water-wheels. 

of bellows for he 1} y iron formed part of 





nth an i fifteenth centuries. 

































































tated in 1] it Messrs. Platt, of Oldl 
iron per week the manufacture of co 
1 

P LY the sharpest railv 1 existence on the 4ft. 

in i ‘ I y it is of 1# chains 
rad 

k nternal t tend to show 
that ises | J ( h71 we descend 
bel 

| unt « I he ye 1547 
Tl I Nor I pposed t have 

London, in ye of the magnetic 
needle was 0 The 1 d ) attained in 1815, 
when it reache iin. 

A REVERBERATORY f ( I 1 Rovenzon, or 
Rovinzon, in his ** T: i I ed in 1613, and 
republished in 1858 by Mr. Woodcr 

Mr. FAIRBAIRN shows that 1,000,000 « c 
fourth of the breal W produced 1 t 

pparent change in a wr iro! r 

In 1807 M. Kev ove locomotive ¢ I l 
mixture of air and hydrogen behind a piston by electricity. This 
was probably the fir 3 eng ever made, 

STEEL tires have } br n byt wheels being too roughly 
handled. The f pects to the ing 
of railway bar V 

BEFORE the v v V and 
Albany ist Hudson which 

T te nc 7 ~ 
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In the Li coal basin a fall in pri l ntic | 18 
difficult to obtain in consequence of a renewal of « 

THE organisation of London Co-operative Build 
is progressing, and the scheme gives yn of 1 

THREE thousand acresef grapes ar ivated ir »« 
of Ohio and the islands of Lake Erie, : the | ar yi 
200,000 gallons of wine. 

THE dispute in the iron trade in North Staffordshire mi- 
nated, the men having agreé ed to accept the reduction in ft 
which notice has been given. 

A NEW and economical method of manufacturit m 
bitumen has been in succe ssful ce urse of trial for t n 


days at the Royal Arsenal Gasworks, Woolwich. 


THE Papal Minister for war has now final ly adopted t ence? 


















rifle for the artillery, engineers, chasseurs, gen | 
port corps. The Zouaves and the legion to | xe 
Remington rifle 

LEE, who announces himself as arcl t of i y's 
Theatre, has corrected a statement in the 7'i , whi i iced 
that the work of reconstruction had begun. othing, | Lys, is 


as yet decided on. 

THE line of steamers some time established to « 
Baltimore with Liverpool has been withdrawn, the depressi 
trade preventing them from getting sufficient | mage t 
the enterprise profitable 

















OTHER steamboat e xplos ion is reported—th Dean, 
which burst her boilers on the Ohio river just above Cincin on 
the morning of January 4th. Five persons were killed and ten in- 











jured, while the steamboat is a total loss. 

THE statistics of travel between France and England i 7 are 
worth recording. No less than 462 708 persons went to and fro; 
202 183 r Calais, 15 31 by Boulogne, 88,294 by D ve, and 

Havre. Only 19,707 crossed between Engl nd 
id Ostend. 
[ a been made for the submersion of ibimarine 
cable between Callao, Guayaquil, and Panama. Commu on 





would be effected with Europe by this means in thirteen day 
this time would be reduced to a few hours if Panam 
to the Atlantic cable. 


norning a 





violent gale of wind rage+l an 
has done damage to the | 





we sret to say, 
west front of the cathedral, upwards « ree 
idr of the ornamental work having be« ywn from 
the northern tower of the west front. 


THERE is little change to report in connection with the Frencl 

















iron trac the Compagnie des Chantiers de Oc t con- 
pleted two monitors for M. Arman, which have formed the sub- 
ject of some litigation; these vessels are supposed t n 
built for one of the South American republics, 

Tue strike of colliers the Ashton-under-Lyne district, « 

ent upon an attempt on the part of the masters to 1 the 

waves of the men, has actually commenced. About 20001 id 
boys are out. Some of the sters have not given the 1 ) 

it the strike is by no means gene in the district. 

THE Government of It ately granted three priv f 
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en to j out into the Gulf with hing t bar 
t 1e ¢ ging ine, it is understood, will be kept at w 
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loss, so that unless some 

works will have to be closed. 

some of the wealthier masters still 

sell at existing rates. The demand for 
prices are firmly maintained, viz., 

10s.; lump, 9s.; slack, 3s. 6d.; brooch, all one way, ; 

screenings 6s. 6d. per ton at the wharves. te ironstone an 

gubbin meet with a ready sale at from 14s. to 15s. per ton in their 

raw state. The demand for out-door labour still continues of an 

unsatisfactory nature, and there is no prospect of any imp 

mo at present, so that, generally speaking, the working classes 

are badly off. 

We find from the official trade returns of the United States for 
the four months ending with September that the value of the iron 
and steel imported into that country was 9,398,338 dols., of which 

869,075 dols. is put down for pigs, 1,528,736 dols. for bar iron, and 
1,689,184 dols. for rails. 

An improvement has been noticeable in the hardware trades of 
Birmingham and South Staffordshire since the opening of 1868. 
In the home trade little is doing, for as a rule factors’ travellers 
have not resumed their journeys. Prices seem to be falling in 
some manufactures, but the diminution is chiefly confined to door 
locks and latches and hollowware, which are quoted at 10 per cent. 
lower. The goods being exported are mainly confined to hard- 
wares suited to Australia, Canada, and South America, those 
being the principal sources of demand at the present time. The 
United States demand is stagnant, and from the unfavourable re- 
ports received we should conclude that there is not much prospect 
of improvement. se 

There is little to report of the state of the trade in Birming- 
ham. Business has been resumed in many cases during the last 
few days after the Christmas holidays, but there are so few orders 
in hand that manufacturers are in no hurry to begin. There are 
exceptional cases in which workmen have been employed during 
the whole week, but the majority of the works have only been in 
operation three days. A few foreign orders have been distributed, 
and trade in this department is looked upon as likely to get brisker 
as the year advances, The hardware orders received in Wolver- 
hampton during the week have been few, and they are principally 
for hollowware and shelf ironmongery for the colonial markets. 
Light hardware is in rather more frequent request for South 
America than at the date of our last notice. Steady employment 
is found for the artisans in the japanned and tinware trades, but 
in other staple productions ‘‘short time” is prevalent. The lock 
trade continues depressed, tin plates are generally slow of sale, 
and nails, washers, and horse-shoes do not command much inquiry. 
A patent has been obtained by a comparatively young firm in this 
district, Messrs. Brotherton and Waldron, for a new method of 
constructing iron lamp-posts, and Mr. J. C. Major has secured in 
alike manner improvements in the manufacture of furnaces used 
for burning liquid combustibles, 

At Bilston, in the tray, waiter, and coal vase trades, employment 
is rather more general than last reported; but other manufacturing 
trades of the town are in a very unsatisfactory state, and, unfor- 
tunately with but little prospect of improvement. 

At Willenhall the ioe trade improves very slowly, and, except 
in the South American branch, there is nothing like activity. 
Bolts and currycombs continue only in raoderate request. 

In the Dudley district land chains are rather more inquired for, 
and a few colonial orders for sheet anchors have been received; but 
the trade, as a rule, is quiet, and the large chain works in the 
neighbourhood have been in very irregular operation for some time 
past. Shovels and fire-irons are slow of sale, and the workpeople 
are stillat short time. In the wrought nail trade much depression 

revails, and prices show no improvement. In the horse nail 
| aa which requires a good quality of iron, Belgian iron is being 
used extensively. 

The Factories Act is in operation throughout this district, and a 
few children have had to be sent away from the workshops, but 
the medical officers have not been able to go far into their inspec- 
tion, and very many factories are without the documents with 
which it is the province of the inspector to apply them. The new 
legislation cannot, therefore, be said to have co otherwise than 
just started. At the hardware manufactories a difficulty is, how- 
ever, presenting itself, which threatens to be of a serious character. 
There are cases in which masters have had apprentices upon their 
works for perhaps two years, and the boys have done their work 
without complaint, but the medical officers do not regard them fit 
for the duties they perform, and therefore refuse to pass them. 
The master and apprentice are nevertheless both bound to each 
other by indenture. It is clear that in such cases as these the Act 
will have to be amended. 

The question of technical education was brought in a very 
prominent manner before the manufacturers on Monday last at a 
special meeting of the chamber of , over which Mr. G. 
Dixon, M.P., presided, and at which Mr. Mundella, president of 
the Nottingham Chamber of Commerce, spoke at length, and 
expressed an opinion that from what he had seen on the Continent 
there would not bea great deal of difficulty in adapting an efficient 
system of science and art teaching to the necessities of British 
manufactures. After a large amount of information had been 
elicited from different speakers the conference was adjourned until 
to-day (Friday) without any resolution being come to. 

This district has furnished an addition to the already long list 
of illustrations of the treacherous quality of cast iron when applied 
to structural purposes; and, singularly enough, the circumstance 
happened in the warehouse of an iron merchant. One of the 
largest _ of business of this kind is owned by Messrs. Under- 
hill, of Wolverhampton. Rows of east-iron pillars, having flanges 
on the side nearest the wall in the building, formed a support at 
one end of beams of timber, which at the other end go into the 
wall. Against these beams on either side are piled up large 
—— of finished iron chiefly in bars. Upon yesterday 
(Thursday) week, one of the flanges broke, and liberated the beam 
at that end, precipitating the iron against the next beam, which 
gave way with ashock, and the iron from both beams falling against 
an office wall, itself bearing iron, crushed in the wall, pe some 
the office, killed one youth and injured another. No flaw could 
be discovered in the flange, and the accident is attributed to the 
effects of the frost upon the iron; but we are inclined to think 
that a minute examination of the fracture would have shown a 
defect which is not uncommon in castings, occasioned by the 
cooling of pieces of work, such as a heavy pillar with a light pro- 
jection. 











WALES AND THE ADJOINING COUNTIES, ~ 


(From our own Correspondent.) 

THe Iron TravE: Quietude still Prevailing: Future Prospects 
Difficult to Indicate: Great Need for Railway Iron both at Home 
and Abroad: No Improvement in the Home Trade: Good Demand 
Anticipated from the East Indies; Continental Inquiries Limited : 
Large Russian Contract about to be yiven out: Slightly Increased 
Demand for Pig Iron: Extension of the Reduction of Wages: 
Improbability of a Strike—Tue Tin Puate Trade: Probability 
of Increased Inquiries—THe Steam Coat TRADE: Proprietors 
well off for Orders: Increased Demand for House Qualities— 
THe IRON SHIPBUILDING TRADE—THE FERNDALE COLLIERY 
EXPLOSION AND THE GLAMORGANSHIRE MAGISTRATES. 

THE boa +g which has characterised the Welsh iron trade for a 

considerable time past still prevails, and the men are only 

employed about two-thirds of their time. From the re re- 
ceived it would be somewhat dangerous to attempt to indicate the 
future prospects of the trade. Suspicion seems to increase in 
rail way finance, and the last disclosure in the case of the Midland 
Railway, although its prejudicial nature may be greatly exag- 
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account 
to note, but several of 
in the market for rails 


= = not much improvement 
ilway companies are now 
and other Inari although "fo 
no very large quantities, and, as stated in previous re’ " 
until public confidence in railway securities is established upon 
a much firmer basis than it is at present the companies will 
be unable to purchase to that extent may Sate hitherto been in 
the habit of doing. A great deal has written of late by 
ies evidently interested in the sale of Bessemer steel rails, but 
it is satisfactory to find, a i prmen the onslaught they have 
made respecting the continued use of iron rails, that in the 
contracts now to be let only a small quantity of steel rails 
are required. Inquiries from the East Indies give rise to 
anticipations of a good demand springing up in the early 
part of the year just commenced for the completion of 
railways in that coun From the Continent the d 1 con- 
tinues limited, and it is considered by some that the threatening 
aspect of continental affairs will seriously interfere with require- 
ments. From Russia intelligence has been received that a lene 
contract for rails will — be given out, and there is a fair pro- 
bability of a portion if not the whole of it falling into the hands of 
the makers in this district. The Muscovite empire has for some 
time past been one of their best customers, and there is no reason 
why this district should not continue to supply that country. 
There has been a slightly increased demand for pigs, and it is 
expected that inquiries will speedily be considerably augmented. 
The example set by some of the makers of reducing their 
workmen’s wages has been followed by other employers in 
the district, and there is no doubt the reduction will b 
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The Leeds Chamber of Commerce, in reporting upon'the 
machine, and engineer tool trades of t town and distri 
observes :—‘‘ There is no improvement to report in the iron trade; 
many of the furnaces are out of work, and the masters are obliged 
to share out the work to the hands as equally as circumstances 
will permit. Some of the machine ers have rather more 
orders on hand, but the trade continues exceedingly bad. The 
engineer tool makers are generally very quiet, and very few orders 
are being received. There is no now feobave in the railway plant 
and locomotive departments, and the trade is duller than for a 
long time past. The cut nail trade is better on the whole than 
other branches of the iron trade.” 

The people of Manchester and Salford are naturally anxious to 
adopt some means of preventing the disastrous flooding of the 
Irwell to which they are exposed. Mr. Hawksley, C.E., has 
recommended the construction, at a cost of £120,000, of a tunnel 
two miles long and ten yards in diameter to carry off the super- 
fluous water. Mr, Cooley, C.E., considers that no expenditure 
— be necessary if people would cease to throw rubbish into 
the river. 

The Leeds Town Council has authorised its parliamentary 
committee to arrange with the Leeds New Gas Company for the 

h of its works. The Leeds council has also resolved to 


iron, 
ict, 





general, men at some three or four of the works showed a 
disposition not to accede to the notices, but as soon as they heard 
the other hands had gone in on the proposed reduction they 
resumed work after a short absence. At the present time it would 
be mere folly on the part of the workmen to attempt a strike, as 
stocks are po dee sor wel and there are no orders on the books 
requiring immediate execution, and in addition to this there are 
a large number of hands now out of rn. 

The tinplate trade continues dull, but it was resolved at the 
last quarterly meeting that the old prices should be maintained, 
and there were strong hopes of animprovement speedily setting in, 
as stocks both at home and abroad were exceedingly low. 

Steam coal proprietors are fairly off for orders, but prices are 
somewhat low. The demand for the East has slackened owing to 
the belief that the Abyssinian prisoners will be set at liberty. 
Should, however, such prove imaginary, there is every reason to 
believe the demand will be considerably increased, as it is well 
known the stocks at the mail ket stations are exceedingly 
low. France continues to purchase largely, the principal ship- 
ments being made to Nantes. The demand from the other 
foreign markets is about the average. For house qualities 
inquiries have increased, and should cold weather prevail for a 
short time this branch of industry will considerably improve. 

In last week’s ENGINEER reference was made to the depression 
existing in the iron shipbuilding trade of South Wales, but it is 
satisfactory to find from the reports received that the shipbuilding 
trade in the north is likely to be very brisk during the present 
year, and should the expectations be realised there is a probability 
that the shipbuilding trade at the various ports in South Wales 
will assume a more favourable position than at present. Iron 
shipbuilding has been carriedon at Cardiff, Newport, and Swansea, 
but for some time past the trade has been in a very depressed 
state, and any improvement will be gladly welcomed. 

Mr. R. D. Jones, the chairman of the Glamorganshire Quarter 
Sessions, drew the attention of the court to the recommendations 
of the jury at the Ferndale inquest, namely, that there should be 
more frequent inspection of collieries, the present system, in the 
— of the jury, having entirely failed to prevent accidents, 
that scientific instruments for measuring the quantity and quality 
of the air be provided, and that a daily record of the firemen’s 
reports should be kept, and also the names of every person that 
descended the pit. He (Mr. Jones) would not offer any opinion 
as to the management at Ferndale, but it appeared that the jury 
imputed carel to the g The number of pits in the 
South Wales district was so great that the Government inspector 
could not visit them all once in every year, and he brought the 
matter before the court in order to elicit an expression of opinion 
from those who were competent to offer one. The learned chair- 
man concluded his observations by moving a resolution to the 
effect that the court having had the veulied of the coroner’s 
jury on the late Ferndale inquest brought under their 
notice, begged to transmit the evidence to the Secretary of 
State in the hope that a more efficient inspection might 
be the result and the number of inspectors increased. Mr. 
G. T. Clarke seconded the motion, and in so doing hoped Mr. 
Bruce, M.P., who was present at the inquiry, would take the 
matter up. He supported the double-shift system, as advocated 
by Mr. Nixon, combined with life assurance for the workmen em- 
ployed. ‘Mr. H. A. Bruce, M.P., was present at the sessions, and 
said he thought it necessary to increase the number of inspectors, 
but it was dangerous to take the responsibility off the proprietors 
and throw it on the Government. The Committee on Mines had 
made some important recommendations. One was that in future 
all colliery works should be divided into air-tight compartments, 
so that the effect of explosions should be limited; another that in 
all colliery districts stipendiary magistrates should be appointed, 
who, from their legal training, would be able to administer the law 
properly. By adopting such recommendations he believed the 
number of accidents would be materially lessened. The resolution 








of the was unanimously adopted. 
NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LivERPOOL: Mersey Docks and Harbour Board: NortH-EASTERN 
District: The Anchor and Chain Trade; The at the gy th 
Police Teleyraphy at Newcastle: The Wear: Cleveland Iron 
Trade—THeE Coat TrapeE aT Huti—Le&eps: State of Trade 
—THE IRWELL—OTHER LEEDS MATTERS—TRADE DISPUTES AT 
SHEFFIELD AND IN SourH YORKSHIRE—AUSTRIAN STEEL— 
MUNIFICENCE AT BOLTON—SraTE OF TRADE AT SHEFFIELD. 


As regards the north-eastern district we may note that at North 
Shields a proposition has been made to the anchor and chain 
makers, in view of the present stagnant state of that trade, to 
reduce their wages 10 percent. It is found, on making up the 
year’s statistics, that the iv of coal shipped from the Hartle- 
ls during 1867 was slightly in excess of the corresponding total 

‘or 1866. Nearly 800 cargoes of timber entered the two harbours 

last year. It is understood that it is proposed to establish telegraphic 
communication between the various. police stations in Newcastle, 
and that Mr. N. T. Holmes, telegraphic engineer, has offered to 
contract for carrying out the entire scheme, including wires, 
instruments, &c., for £175.. The Sunderland Town Council has 
sent a memorial to the Home Office asking that the Royal Com- 
mission on the Pollution of Rivers may visit the river Wear. The 
shipbuilders of the north-eastern district report somewhat improved 
prospects for the new year, and some orders for plates have 
recently been given out. In the railway trade there is not much 
improvement, but several of the home companies are advertising 
now for tenders for rails and other materials. ‘The proportion of 
steel rails for which tenders are invited is still comparatively small. 





A quarterly meeting of ironmasters, iron manufacturers, ship- 


aged the abandonment of the Leeds and Wetherby section of 
e North-Eastern Railway; at the same time the council does 
not object to a postponement of the works for a short time. 

A dispute in the iron trade at Sheffield has—so far at least as 
the puddlers at the Atlas Works are concerned—been settled by 
the men agreeing to go in at a ‘iy ed reduction in wages. The 
puddlers at the Cyclops works had not on Saturday assented 
to the reduction, but it was thought that they would doso. An 
ironworkers’ strike in South Yorkshire not yet been 


——- 

e Austrian Government has consigned to the Sheffield 
Chamber of C ce a quantity of samples, about a ton weight, 
made at the Imperial manufactories in Btyzia in the hope that 
they may be tested and experimented upon by Sheffield manu- 
facturers. We believe the steel has been shown in the Paris 
Exhibition. The Council of the Chamber of © 
appointed a committee to examine the samples. 

Dr. Chadwick, who formerly resided and practised at Bolton, 
has intimated his intention to make a munificent present to the 
town. He intends to offer £10,000 to be applied to the erection 
of working men’s model cottages, the Bash from which are to be 
raansen4 to the maintenance of an orphanage which he proposes 
to erec 

Several serious boiler explosions have been reported during the 
last week or two in Lancashire and Yorkshire. In the case of an 
explosion at a steam corn mill belonging to the executors of the 
late Mr. G. Jackson, and situate near the centre of Barnsley, Mr. 
W. Arnold, boiler-maker, of Barnsley, gave it as his opinion that 
the explosion was either caused by shortness of water or the 
safety-valve being fast. Most likely the explosion arose from want 
of water, and it might be that the gauge might have shown that 
there was a certain quantity of water in the boiler when such was 
not the case, as often happened. Upon this evidence the jury 
attributed the death of one Abraham Laycock to “‘ Accidental cir- 
cumstances.” 

The prospects of an active spring trade at Sheffield are not con- 
sidered so hopeful as they were a short time since. 
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PRICES CURRENT OF METALS. 





















1 
CoppeR—British—cake andtile,| £ s. d. £38. d| 28d. £ 8. d. 
per ton 74 0 0.. 76 0 0] 82 0 0.. 86 0 0 
76 0 0..78 0 0] 83 0 0.89 0 0 
78 0 0.. 80 © 0] 8 0 0..91 0 0 
Lescsecnsceasenccese | OF 816 06 OOS 8 OS OD 
Australian, per ton...ccccoee | 79 0 0.. 82 0 0] 82 0 0.. 86 0 0 
Spanish Cake .eccccsccccees | 70 0 0.1. 0 0 0] 78 0 0. 0 0 0 
Chili Slab. ...ccccccewereee | 6610 0.. 67 10 0] 77 0 0.. 78 0 0 
Do. refined ingot .eseceeeee | 72 0 0.. 00 0/ 000.000 
YELLOW METAL, per lb. .. 0 0 6 0 0 7} 0 0 7% 008 
1R0N, Pig in Scotland, ton.. 212 6 cash. 214 9 cash. 
Bar, Welsh, in London ......| 610 0.. 615 0} 610 0.. 7 5 0 
Wales...e000.| 510 0, 0 0 0} 510 O.. 515 0 
wt V3 Ge TS THES 6S 8 
Rail, in Wales ..cccccccoceee| 515 0.. 0 0 0] 5 5 0.4. 519 0 
Sheets, singlein London ....| 9 5 0.. 910 0/10 0 0.10 5 0 
Hoops, first quality...) 8 5 0.. 310 0] 900. 9 5 0 
WallveBt.ccoccccccecccccccce| FT FT Goo 710 0] 717 Goo 8 ES O 
eccoccapecccescoce | 80 5 6. 1090 6] © 5S 6.18 © 
1810 0.. 18 15 0| 1910 0. 6 0 O 
21 0 0.. 21 5 0} 22 7 6.2210 0 
19 0 0..19 5 0] 1917 6..20 5 0 
20 5 0.. 0 0 0} 21 0 0.21 5 0 
2210 0.. 23 0 0] 24 00., 0 0 0 
aa 2015 0.. 0 0 O| 3110 0., 2115 0 
White, dry.cscccccscceseseee | 2710 0.. 28 0 0] 31 O 0.. 3110 0 
ground in Oil..sceeweress+. | 28 0 0..29 0 0] 30 0 0., 32 0 0 
po ceeccccccoccs - 10 0. 0 0 0 ' Go 8 : : 
UICKSIL Dob. ccccccce 17 0.. 0 0 0 we 8 
Sens teen. guress 20 7 6.. 2010 0} 22 0 0.. 000 
lish sheet ..... 26 5 0. 0 O 0] 2800. 00 0 
White zinc, " SS SSe FE ee ee 
STEEL, Swedish faggot 00 0... 0 f eo 
Serene 15 5 0..1510 0] 000. 000 
TIN, Mismesuet (8 G. 036 634... 629 
Straits, fine—cash .esccccooe| 4 7 % 0 0 0] 45 0 4 6 0 
For arrival .sccccceseseee| 4 710.. 4 3 to ‘ $m. ° : : 
lish blocks ....+ 414 0.. 416 0 0.6 
i eoccesccece 415 0.. 417 0] 48 0.. 0 00 
Refined, in blocks...ceecccee| 417 O.. 419 0] 410 0. 000 
TINPLATES, per bx of 225 
IC CoBC.cccccccsccevccccece 110.132 0 140. 160 
1 7 Qc 1 8 Of 120 O. 113 0 
7G 18 18 6. RO 
Piiiscccrceseseoesecese | 3M Oe EM OH IW Ge tS SO 














PRICES CURRENT OF TIMBER. 
1867 











1863, ° 1868. | 1867. 
Per load— £224 4/24 & £2 4, || Perload— 224464646244. 
Teak .s.+++seeeee0 10 1110 | 9 0 10 10 || Yel. pine, per reduced O. 
bec, red pine .. 3.0 410| 3 5 415 || Canada, ist quality 17 018 10| 17 0 19 10 
Yellow pine .. 215 4 0| 215 310 do... 11 101210 19 014 0 
St Jobn'sNE, yel.. 0.0 0 0] 0 0 O O|| Archangel, yellow. 111013 0/19 013 0 
quebec “25 5 510) 510 6 0||StP [Xo 10 11°10) 10 10 11.10 
*° 310 410| 310 410|| Finland ........710 810| 8 6 910 
0 0.0 0| 0 0 0 O||Memel ..........°0 0 0 0| 0000 
310 5 0| 310 5 0|| Gothenburg, ye... 8101010) 9 01010 
310 6 0| 310 6 0 white 8 0 9 0] 8 0 810 
"25 8 .0| 9 0 810||Gefle, yellow...... 9 O11 0| 9 O11 0 
23.0 310] 3 0 8 10|| Sod INS 9 01040] 9 01010 
1218 85/803 5 per G. 
:2°22 7/138 23|| ianbyd by 5616 Om 0 18 Om 0 
SS ESP eb Sl ae 
5060 plank, Dut 
00001000 Ol] prdutin..¢ 925 1 6 01614 
410 5 0| 410 5 10 || Staves, per standard M. 
Se Peter's 710 810] 610 7 10 || Quebec pipe 70 075 0| 9 085 9 
Deals, per C, 190. by BRMIM | | 020 020 O91 0 
uebec, whtspruce ¢ crown 
Ieee Terrace 1510 1s 10113 0 15 0 || pips coscce } 2290249 0180 0.00 











jun., the inventor of the sewing machine, has left 
000 dols., according to an inventory filed in the 
Fairfield county, Connecticut. 





Ex1as Howe, 
an estate of 61 
Probate Court 








Jan. 24, 1868, 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE INTERNATIONAL EXHI- 
BITION, PARIS. 

No. VIII.—Artittery—tue Mixon Cannons. 


A.rnoves four powers of Europe—France, Prussia, 
Austria, and peared alone in the might and 
splendour of their displays of war material as the high 

iests of Bellona at Paris, whilst two great powers, 

ussia and America, su both. to be latterly her 
assiduous worshippers, rather hung back, the er or 
less minent powers, were in most instances deter- 
mined not to S wholly excluded from appearing at 
least as the minor prophets in this horrible of the 
goddess into which the whole world seems to be forced 
more and more willingly every day. Several of these 
smaller displays included objects of great merit from the 
military point of view. 
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bronze lining to cast iron Pe It was done abroad fifty 
years ago, and has found proposers amongst ourselves 
within the last fifteen 


A small bronze ri gun of 2°25in. calibre, with four 
lar grooves like those of the last, mounted on a 

slide for boat use, and arranged to be fired by a percussion 
lock, was also shown. ee | * 
A mortar for powder proof, of bronze, completed the 
Dutch artillery, with the exception of the field guns, to 
which we shall presently refer. No machines for arsenal 
were shown, except one for ramming the com- 

positions into wood fuses. ere was shown, however, 
a very ingenious sort of Zente d’abri, which, when pitched, 
wen heed in transverse section, and about 7ft. or 8ft. 
long. The tent cover was formed of six pieces of heavy 
blue cloth, each being a soldier’s cloak or over ent of 
some sort. The whole six buttoned together, three at one 
side and three at the other of the ridge of the tent, being 
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The Dutch Government displayed its war material in 
an annexe or distinct shed at the eastern side of the park, 
of small size, and containing but few objects, amongst 
which was their new system of rifled field artillery, which 
deserves some description, The annexe was presided over 
by a truly national liebwache,a phlegmatic old Dutch 
ee who could not speak a word of anything but 

is mother tongue, and seemed to look upon other people’s 
speaking tongues not hollandische as a piece of insufferable 
impertinence. Amongst the other objects there exhibited 
in addition to the field guns was a large rifled siege gun, 
of as nearly as possible 5in. English calibre. This was a 
cast iron gun with a lining of bronze of between din. and 
gin. thickness, rifled in six rectangular ves, each of 
jin. wide by rather more than tin. deep, the bottom of the 
grooves being at right angles to the radius. It was a 
muzzle-loader, and how the bronze lining had been got in 
and made to be gripped by the cast iron exterior was not 
apparent, nor could our friend the pensioner render any 
account of it even in Dutch. The gun was mounted ona 
heavy travelling siege train carriage, made in oak, as was 
also the whole of the limber carriage and boxes, un- 
painted and thickly varnished. Assuming this to have 
originally been a cast iron gun of Sin. po To it is not 
free from doubt whether it could be strengthened at all by 
boring out to about 6gin., and then inserting the bronze 
lining into the heated and expanded cast iron chase. But 
even if that be conceded, no combination of bronze and 
iron could well be more injudicious, whatever be the initial 
tension upon the bronze, inasmuch as the coefficient of 
expansion of the latter is greatly more than that of cast 
iron, and the conductivity of bronze greatly in excess of 
that of cast iron, so after firing only a few rounds the 
heating of the bronze lining and its consequent increase of 
exterior diameter, will be such as to put a very seriously 
increased bursting strain upon the cast iron envelope. 
The gun will be placed in fact just in the position, in which 
cast iron and bronze smooth bores of old were found liable 
to burst when rapidly firing red-hot shot, viz., by expansion 
of the interior in, relation to the exterior. In the 
absence of any ——— it was hard to imagine 
why the Netherlands Government exhibited this gun at 
all, for there is nothing whatever new in the notion of 








also buttoned along this ridge, two muskets or two cavalry 
swords with iron scabbards being stood upright upon the 
ground at the proper distance apart formed the tent 
poles. A cord fast to a tent pin beyond one of 
these and in line with both was knotted round the 
musket barrels or sabres, passing from one to the 
other horizontally at about 32in. above the ground, 
and then strained taut and made fast to another 
tent peg in line with the ridge, &c. Eight small pegs 
through as many buttonholes secured the ends of the tent 
sides at the ground level. It seemed to cursory observa- 
tion a very tidy and comfortable arrangement. 

Such was the entire Dutch display, except the field 
guns, and if it be but small, we may surely say, happy is 
the le whose mili catalogue is brief. 

e Dutch rifled field artillery has been produced by a 
highly ingenious method, upon which the old light smooth- 
bored six-pounder bronze guns have been converted into 
rifled pieces of four without melting down and re- 
making. It appears that as long ago as in 1845 Baron von 
Verschner proposed to his Government to bore out these 
guns to a larger calibre, then to run fluid bronze into the 
chase placed vertically in a suitable mould, until perfect 
union was effected between the fluid core of new metal 
and that of the gun, and finally to bore out this new solid 
piece to a suitable calibre and rifle it. The plan lay 
dormant, or was attempted with ill success, until, in 1859, 
T. J. Maritz, the master founder at the Hague, after some 
trials, succeeded perfectly with the process, since which it 
has been performed upon the whole of the light field 
artillery of the Netherlands. 

The guns were bored out to 0°1100 metres, and then, 
having been filled up with bronze, they were bored out 
again to a calibre of 0°0855 millimetres, and then rifled 
with six grooves, each of which are sixteen millimetres 
wide and five millimetres deep, one side the driving one 
being radial, and the other a semicircle of 6°5 millimetres 
radius, The pitch of the rifling is 2°250 millimetres, 
and the ves are equal in depth for aJl their length, 





and of uniform pitch. 

The external form of the gun is shown in Fig. 1, its 
longitudinal section to same scale in Fig. 2, the form | 
and distribution of the rifled grooves in transverse sections, 





Figs 3 and 4, the former being to half the actual size, 
and the mounting, which is old, in Fig. 5. A drawing 
was exhibited, with some descriptive details as to the 
methods by which the liquid bronze filling was effected. 
gun ight in a sand mould, having 
been heated considerably before being enclosed. The 
liquid bronze was poured in directly to the muzzle, and, 
y properly-disposed “gaits,” was permitted to 
rough until such time as experience proved perfect 
metallic union had taken place. About 6 cwt. of liquid 
bronze, in addition to that necessary to form the core, 
was found sufficient generally for this result. The gun 
becomes bright red hot in the process, and of course, at 
a lower temperature, passea —- a stage of brittleness, 
when the support of the mould was indispensable. 
The expansion of the gun thus kept almost com- 
plete pace with that, requisite to meet in after- 
wards cooling, the contraction within it of the core. 
But as the cooling was still performed in the usual way 
from the ide only, so there was just the same sort of 
injurious constraint in the material that occurs in all guns 
cast solid and so cooled. A very obvious improvement upon 
this method, and one that might be adopted with bronze 
guns, and of this small size with extreme facility, would 
be to cast the core into them hollow, with a small loam core 
upon a wrought iron core barrel, and then to cool the gun 
from the inside by a stream of air or water, as in Major 


Rodman’s method. 
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Allthe smooth-bored guns having previously been turned 
externally, the guns now rendered solid were accurately ad- 
justed in the boring machine by the exterior, and rough- 

red; the exterior was then again examined to see if any 
change of form by internal strains, &c., had occurred; again 
accurately centered in the machine and the final cut for 
boring taken outand therifling completed. The total thickness 
of the tube of new bronze left between the old or enlarged 
and the new bore was roughly about 4in. The precise 
radial thickness at the bottom of the rifled ves was 
000725 metres. The rifling spirals turn m left to 
right. The gun of four, thus converted weighs 350 kilo- 
grammes. 
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The Dutch Government also converted into pieces of 
four, a number of old howitzers of twelve centimetres 
calibre by this same method, except that in the case of 
these it was unnece to bore them out prior to casting 
the cores in. These, when transformed, weighed 400 kilo- 
grammes. A gun of six, thus converted and sliced longi- 
tudinally in half by the planing machine was exhibited. 
Examining the surfaces of section carefully with a lens 
the writer was unable to see, except at one or two insig- 
nificant points, any traces of want of perfect continuity 
between the old and the new bronze, and there was 
scarcely any difference in colour or tint between one part 
of the metallic section and the other. 
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It is statedauthoritatively that a very important economy 
was realised by this method above what it would have 
cost to melt down in toto the whole of the Dutch guns, 
re-cast, bore, turn, rifle, and finish them. There can be no 
doubt, that is true, though the greatness of the saving may 
perhaps be a little exaggerated when seen through the halo 
of quite justifiable national satisfaction at the success of a 
very ingenious thought. 

The elements of economy were, the saving of fuel, labour, 
and loss of material in the re-casting of the whole of each 
gun, plus the gaits and the masse/ot or rising head, in place 
of casting in the core only. The six hundredweight of metal 
run through would not bemore than double that required for 
gaits, &c. and waste, and as the masselot is usually quite 
as heavy as the rough gun, we may, in the absence of 
precise details, assume as not far wrong that in the con- 
version of each gun the cost of melting and casting and the 
waste in gun metal, equal to about its own weight, 
together with i * the cost of moulding, may 
have been saved. e turning of the exterior of the 
guns was sone all saved and the cutting-off of the 
masselots, as nothing had to be removed from the muzzle 
but two gaits and some surplus metal. The guns operated 
on also, were all proved guns and known to be sound, so 
that a large proportion at least of probable wasters at the 


' proof-butt was avoided. There were no adaptations worth 
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speaking of to minke in the equipments, as the guns fitted | sulphur. The total weightofthe caseand grape ready for use | back by the recoil of the gun. The Dutch thus leave their 


the old carriages as before. That might have also n 
the case with wholly new rifled guns, but experience of inno- 
vation, once the doors for it are opened, is against the proba- 
bility that it would have been so. A certain amount of fitting 
was executed upon the exterior of each gun. The rear sight 
block was, perforated for the reception of a rotative adjust- 
ing sight for short ranges. The intermediate or trunnion 
sight block was also perforated to receive a vertically and 
laterally adjusting sight for larger ranges. A nick was 
made in the rear half of the rear block, to give with the 
forward sight point the line of fire with rapidity. 

The new guns are mounted on the old 6-pounder field 
carriages, which are of oak throughout and varnished only, 
the axles of irott with oak covering saddles. The only 
changes made were in the case to contain elongated 
projectiles fixed to the gun carriage; these are now of iron, 
containing four grape shot projectiles in separate cylindri- 
cal recesses, with an iron cover common to the four and 
mounted with leather, together with some minor details of 
fitments not necessary here to go into. 

The limber carriages and boxes are those of the old guns. 
The interior of the boxes has been fitted up anew, soas to 
contain, secure from tumbling about, the new ammunition, 
and with drawers for the fuses and the various small tools 
and instruments of precision carried with the gun. Each 
piece carries with it fifty-two rounds, viz, thirty-two 
shells, sixteen shrapnels, four grape shot projectiles (in the 
case on the gun carriage) each limber box holds besides of 
powder cartridges, four charges of 0°750 kilogrammes for 





grape, forty-eight charges of 0°540 kilogrammes for shell and 
shrapnel, ten charges of 0090 kilogrammes for shell fired | 
under 25 deg., ten charges of 0°070 kilogrammes for shell 
fired under 25 deg. The carriage weighs 400 kilogrammes 
plus 20 kilogrammes for the cases of grape; the Jimber 
carriage, 440 kilogrammesempty ; and theamaounition, about 
250 kilogrammes; the whole from 690 to 700 kilogrammes; 
so thatthe total weight of the system is 1465 kilogrammes or 
32241b. about. It is therefore the heaviest artillery, in 
proportion to calibre, of any in Europe except our own. 
This arises mainly from the heavy character of the 
carriages. Each gun is dragged by four horses, the load 
for each of which is thus above 800 Ib., which is greatly in 
excess of that in any other European artillery—and even in 
level Holland would soon tire or destroy the horses, or 
render reserves necessary. The pull on each horse in the 
French artillery is only 633 lb., or little more than three- 
fourths this. 

The harness exhibited was sound and good; the draft 
from a collar, which seems very inferior to the new breast 
straps of the French; the traces are as usual of rope. Three 
main forms of projectile are employed, viz., the cylindro- 





ogival shell, as shown in Fig, 6, the cylindro-ogival 
shrapnel, in Fig. 7, and the case shot or grape, contained 
in a tin-plate case, as shown in Fig. 8. | 

‘The shell is about two diameters long, the diameter from | 
0°0550 metres to 00845 metres, The nine buttons are in 
two ranks, each in one plane transverse to the axis. This 
in the front rank nearly intersects the centre of gravity of 
the projectile. The front rank has six buttons, the rear 
but three; the projection of button is about 0°0045 metres. 
The fuse-hole in centre of front is bored and tapped, the 
rear or bottom is flat and hemispherical inside for greater 
strength. The buttons are of zinc and lead alloyed. 

When charged the shell weighs 3°960 kilogrammes, and 
the bursting charge is 0°170 kilogrammes of the powder 
which the Dutch term “ infantry powder.” The fuse cases 
are made of an alloy of lead, zinc, and tin in equal weights, 
are cast in brass moulds almost exactly to form, and only 
require a little tinishing in the lathe. The interior of the 
fuse case, or ampoulette, is cylindrical right through. When 
screwed into place in the shell or shrapnel, it is closed at 
bottom by a strip of gauze dipped in alcoholic varnish and 
meal powder, and at top or exteriorly by a bit of parch- 
ment, but it contains no fuze composition. The actual 
fuses consist of copper tubes like priming tubes, arranged 
as to diameter and length to enter by a gentle pressure 
into the cylindric aperture of the ampoulette, fitting it 
exactly. These tubes are made up in hendbeset ten with the 
date of manufacture and a distinguishing number, 1 to 12, 
on each. They are all time fuses—no percussion fuses 
appear to be employed—and are regulated to burn from 
1°23 sec. (No. 1), or under a second and a-quarter, which 
corresponds to six hundred paces, advancing by one hun- 
dred paces each, up toa thousand, and thenge by two hundred 
paces, and still larger increments as the range lengthens, up 
to four thousand paces and upwards—the time fuse for 
which No. 12, burns 16°29 sec. The Dptch military pace 
is 0°750 metre. The shrapnels are néarly of the same 
form of the shells, as is evident from the figures. Each 
contains sixty-nine leaden balls of twenty-four to the 
pound. The spaces between the balls are filled in solid, 
simply by pouringinamongst them very fine dry sand, avery 
cheap, simple, and rapidly-applied expedient, and probably 
just as good as the more costly filling up with melted 
sulphur or compositions, as in our own and other services. 
The bursting charge is contained in a cylindrical tin-plate 
case, soldered on to the interior end of the fuze case, 
(ampoulette) with a very fusible soft solder, and whose 
length is such, that when in place it nearly reaches to the 
bottom of the shrapnel case. The weight of the shrapnel 
ready for service is 5-200 kilogrammes, 

The fuse heads (external parts) are made of different 
forms for the shells and for the shrapnels, so that the one 
projectile is instantly distinguishable from the other, and 
can be distinguished by feeling in the dark. The cases of 
grape are made up in tin-plate cylinders, with the bottom 
of a thicker plate of alloy of three parts lead and one part tin 
by weight, and the top closed by a tinplate cover with astout 
wire handle to lift by, which is secured in place by beating 
down over it the upper edge of the cylinder, which is nicked 
with the shears at intervals all round to enable the thus 





separated slips to close in. Each case contains seventy 
balls of eight to the pound, ten of eighteen to the pound, 
and fourteen of twenty-four to the pound, ninety-four in | 
all, composed of an alloy of lead and tin in equal weights. 
‘These are fixed together by running amongst them melted | 


_is4°850kilogrammes, We may remark thatan alloy of lead 


and zinc, or of lead, zinc, and iron, the latter formed by first 
alloying the zinc and iron by the aid of sodium, in the wa: 

pointed out many years since by the writer (Report Britis 

Association) would’ be just as good as the alloy of lead and 
tin, and much cheaper. Dry sand, as in the shrapuels, 
cannot here be employed as being liable to run out; but it 
would probably be found that sand tempered into a liquid 
cream while hot (190 deg. Fah., or thereabouts) with glue 
and molasses dissolved in water, would fully secure the 
balls in place, and when cold be so tough as to bear 
any amount of carriage and rough foodies: if so it 
would be cheaper than sulphur, which so far as its 


having any special value in the projectile except for | 


holding the balls together is wholly thrown away. The 
cartridges of the various weights of projecting powder, as 
already given, are made up in serge bags choked at the 
necks with twine, and are distinguished by the colours of 
the serge. The smallest charges, those of 0°070 kilo- 
grammes and 0°090 kilo; 
willow wood, of a peculiar shape, and so prepared at the 
rear as to grip the cartridge and carry it down the chase 
along with itself, in order that these reduced charges 
—_ when rammed, come well up home to the vent, 
which, 
section of the gun, is pierced on the round of the cascable. 
The priming tubes are friction tubes such as were in use 
for the old smooth-bore guns. Percussion priming tubes 
we believe are employed to a greater or less extent in the 
Dutch navy. 

In the armament or tools supplied with each gun are 


as may be seen from the figure of the longitudinal | 


sights constantly on the gun during action, and even 
in changing ground. In 1865 the writer observed that 
in some of the Prussian steel field batteries the long 
range sight was removed and replaced again at every 
round, which appeared not only to lose time and involve 


| attentions likely to be forgotten in action, but to sacrifice 


mmes, require a wad or sabot of | 


accuracy. 

The long-range Dutch sight, with the “axis of aim” 
stated of 0°740 metres, has a vertical length at 900 paces 
of 0°21 metres, and at 4000 paces of 0°187 metres. The 
normal derivation of the Dutch rifled pieces of four is: 
—At 600 paces, 0°8 meties; at 900 es, 1°9 metres ; 
at 1500 paces, 6°3 metres; at 2000 paces, 12°5 metres; at 
3000 paces, 35°1 metres; at 4000 paces, 74°8 metres; and, 
as their projectile deviates always to the riyht, so of course 
must the line of aim be slewed to the left for its cor- 
rection. Correction for a cross wind must be always a 
matter of great uncertainty, the deviation depending on 
so many things, and, amongst these, whether the wind 
be steady or in gusts, as well as what is its actual force. 
In the climate of Holland, however, the results of practice 


' have shown that a side wind adds to or takes from the 


amount of normal derivation to the average extent of 
two-thirds at a minimum. 

Shell practice with these guns has shown that at small 
elevation on level ground, firing en ricochet, at 700 paces to 
the first graze, the number of ricochets is seven to ten, and 
the total range about 3300 paces. At 4000 paces the pro- 
jectile buries itself at the first graze on level ground. As 


| the derivation increases after each ricochet, with long 
| ranges it becomes very great and the practice very wild. 


those by means of which the longer time numbers of the | 


fuses, can be cut with exactitude to any shorter time of 
burning, files to redress any injury that the buttons on 
the shells or shrapnels may have chanced to sustain, and 
tools to screw in or out the fuses. The rammer heads are 
of wood, with hollows to leave untouched the heads of the 
shells or shrapnels, bearing only on the ogival shoulders 
of these in ramming home. The other end carries the 
sponge, which is an extremely well made tool. The ex- 
tremity consists of a brush, the fascicles or tibres of which 
are gripped into dovetailed spiral grooves cut into the 
surface of a cylindrical core block of hard wood, with a 
hemispherical end, 
of discs of woollen felt, cut in the lathe to the right 
diameter, are secured between wooden collars transverse 
to the axis, One of these sponges, and one common one 
as for smooth bores, are supplied to each gun. 

The distance sights, by means of which the gun is 
pointed, have some very neat contrivances about them. 


Within this on the handle a number | 


As has been stated there are two, the small sight and | 


the great sight. The “axis of aim,” as we may call it 
fa) fe) ’ '’ 


| after the well applied French term “ are de pointage”— | 


that is to say, the length from either sight to the forward | 


sight index point—is for the small sight 1460 metres, 
and for the greater one 0°740 metres. These lines, with 
the heights of the sights, determine the angles of fire in 
elevation or depression, The small sight, which serves up 
to 900 paces, is a revolving one—a plate, in fact, trans- 
verse to the axis of sight, whose edge is a spiral—reduced 
to steps at intervals of 100 paces. The greater sight 
is fixed vertically and transverse to the axis of 
the piece. The circular eye-piece, throtgh the minute 
central aperture in which the gunner looks at the front 
aim point and the object, slides up and down upon the 
vertical limb, which is graduated for distance, and can be 
clamped anywhere between 1000 and 4000 paces range, by 
a screw. This graduation is at one side of the square 
vertical limb of the sight. The rear face of this is cut in 
the up-and-down direction into diagonal grooves, like the 
development of a long screw, and the sliding piece which 
carries the sight aperture is so made that a piece which slides 
transversely to the vertical limb and which directly carries 
the sight aperture, has at its forward face diagonal grooves 
which fit those of the vertical limb. The effect of this 
arrangement is, that as the whole sliding piece is moved up 
or down the vertical limb, and in proportion to the 
distance to which it is so moved, the eye aperture is moved 
lateral/y through a certain predetermined range trans- 
verse to the axis of the gun. In proportioning the sight 
this amount of lateral movement is adjusted, that it 
exactly modifies the axis of aim so as to suit it to nullify 
the normal horizontal derivation of the projectile for any 
given range within the limits of the sight, so that the 
gunner has only to attend to range, the sight adjusting 
itself for derivation. Or, to explain this briefly but a little 
more fully for those notaccustomed to artillery technicalities, 
every rifled projectile, in virtue of unequal resistance of 
the air against the front of the projectile, and of certain 
other less easily comprehended dynamic relations, describes 
in the air a spiral round the trajectory which it would 
otherwise describe were all resistances to its motion in the 
axis of projection and its axis of figure—its centre of 
gravity being also therein; that is to say, corrections are re- 
quired for its actual range as due to any angle of aim and 
given initial velocity, both in the vertical and the hori- 
zontal directions. The lateral deviation is always towards 
the same side of the vertical plane passing through the 
axis of the gun, while the twist of the rifling—that is to 
say the direction of revolution of the projectile—is the 
same. This normal lateral deviation is 
derivation abroad, and for given range and _ initial 
velocity and. with the same projectile is constant, 
and is thus contradistinguished from deviation, which 








This is true of all rifled guns. 

The Dutch shells of fotit, are found to have abundant 
penetration for field artillery purposes, zc, no ordinary 
walls nor fieldwork parapets are proof against them. 
The cone of danger in the descending branch of the tra- 
jectory of these shells at ranges of 2000 paces is about 
15 metres in length, of a target of 1:80 metres high. 

A large number of tables of practice with all the 
natures of ammunition of these guns, conducted in 1860 
and 1861, at the heath of Waalsdorf, which, in the Dutch 
practice ground, may be consulted in the “ Revue de 
Technologie Militaire” of Major Terssen, vol. iii. The 
results show that the accuracy may be deemed sufficient 
for field artillery of the size. 

Much that has been urged on the point of exquisite 
accuracy in favour of the Armstrong and Whitworth guns, 
however true in fact, is very much devoid of any basis in 
practical value, at least for all sroaller natures of field 
artillery, in which a serviceable capability of standing 
rough usage, not going easily out of repair, and being 
easily put into repair, and needing not extreme skill in 
management, rapidity of fire, with a reasonable amount 
of accuracy, are of greatly more importance than exqui- 
site adjustments and refinements to attain accuracy, at 
ranges practically uncalled for. The Dutch, with their 
characteristic shrewdness, good sense, and frugality, seem 
to have kept this well in view. 





NAVAL APPOINTMENTS.—As engineers :—S. M‘Dougall, with 
seniority of January 7th, 1868; E. M‘Leish, with seniority of 
January 10th, 1868, 

SoutH Kenstncton MusEumM.—Visitors during the week ending 
18th January, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 6825; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1689; total, 
8514; average of corresponding week in former years, 9568 ; 
total from the opening of the Museum, 7,152,324. 

Enormous Steet Hoops.—Messrs. Taylor Brothers, of Leeds, 
have just completed some of the largest cast steel hoops that have 
ever been made in this country. They are 10ft. Gin. diameter, 6in. 
broad, and 1jin. thick, These hoops have been made from a solid 
ingot of crucible cast steel ; hammered first, afterwards rolled ina 
tire machine. Practical men will know that this is a very unusual 
size, and the steel from which the hoops have been made must 
have been of very superior quality. 

THE ASSOCIATION OF FoREMEN ENGINEERS.—We learn with 
great satisfaction that Joseph Whitworth, Esq., LL.D., F.2.8., 
&c. &c., will occupy the chair at the forthcoming anniversary 
festival of the London Association of Foremen Engineers, to be 
held on Saturday the 15th February, at the City Terminus 
Hotel, Cannon-street. Mr. Whitworth will, doubtless, be supported 
on the occasion by the principal employers of engineering labour 
in London, as well as a host of other eminent scientific gentlemen. 

THE LAST REPORT ON RAILWAY ACCIDENTS.—The official reports 
to the Board of Trade by Colonels Rich, Hutchinson, and Yolland 
were issued at the beginning of the present week, referring to the 
Caledonian, Great Northern, North-Eastern, North London, Lan- 
cashire and Yorkshire, and South-Eastern. With respect to the 
mishap which happened on the Caledonian at the Auldbar-road 
station on the 6th September, Colonel Rich states it arose from an 
imperfection in the permanent way at the points of the crossin 
which must have jerked the light carriage truck off the rails, an 
he considers the practice of “running a light carriage truck 
between the engines and passenger carriages is objectionable.” 
With respect to the collision between a passenger train and a 
goods train at the Welwyn junction of the Great Northern line, 
Colonel Hutchinson reports that it arose from the act of the 
under guard of the goods train in improperly meddling with the 
points; but he is of opinion that the collision would not have 
occurred had the points been worked from the signal cabin and 
interlocked with the signals. On the 19th September a train of 
the Lancashire and Yorkshire Company left the rails near Croston 


| station, and Colonel Hutchinson states it arose from running a 


comparatively unsteady engine, ‘‘ such as a tank must always be,” 


| at a high speed ona road on which, owing to the want of complete 


called the | 


may be anything, or in any direction, and due not | 
only to inaccuracies of construction in piece and projectile, | 


but to wind and various other accidental sources, This 
derivation, then, it is which the Dutch sight adjusts 
itself for as the range is altered. The upper part 
of the vertical limb of this sight is grooved out hollow, 
and, indeed, all its parts above the bottom—where it is 
secured to the trunnion sight-block by a clamp screw, 
kept safe from being lost by 2 few links of small 
chain—are made as light as possible. The object of this 
is to reduce the inertia of the sight and avoid its being 
bent or injured at the moment it is so suddenly chucked 


fishing, there is considerable play in the rail joints. On the same 
line there was also a collision at Bacup on the 9th October, which 
the official report states arose from a wrong understanding on the 
part of the guard; but had the proper regulations been in force 
for working this single line by means of a train porter it would 
have been impossible for the accident to have occurred. As, how- 
ever, no less than thirty-six trains are worked over the line in the 
day, some of them at intervals of two minutes, he considers that 
the line ought to be doubled. The accidents at the Redcar station 
on the North-Eastern line on the 3rd October, and on the North 
London line on the 6th November, are reported to have been 
caused by the carelessness of the company’s servants. With 
respect to the accident at the Pluckley station of the South- 
Eastern line, which happened on the 7th October, the report does 
not indicate much. The line appeared to the inspector to be 
perfectly good at the place of the mishap, and Colonel Hutchinson 
can do no more than to ‘‘ think that it arose from a defect in some 
part of the rolling stock, probably to some flaw in some part of 


' the axles or boxes of the carriage which left the line.” 
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RAILWAY MATTERS. 


THE station masters at the principal stations on the Midland 
Company’s system are in future to wear uniform. 


Ir has been resolved that the railway works in the distressed 
districts of Prussia shall be commenced simultaneously at several 
points. 

THE Great Northern Railway Company has opened a new 
station at Cambridge, adjoining the Great Eastern station in the 


Hills-road. 
EARLY on Tuesday morning a fatal accident happened at the 
Shrub-hill railway station at Worcester, through a passenger alight- 


ing from a train when in motion. 


THe New York Herald, stating that at a recent funeral after a 
railroad accident the hymn, ‘‘I would not live always,” was sung, 
suggests that it be printed on the back of passengers’ tickets. 


A MEETING of the Cambrian Company was held on Tuesday, 
when the details of the scheme of arrangement filed in Chancery 
in October last were fully discussed, and, with some slight modifi- 
cation, adopted. 

A SYSTEMATIC course of embezzlement has just been brought to 
light in the goods department of the Great Western Railway 
Company at Reading. The person suspected, employed there as 
clerk, absconded a few days ago. The Teleleations already disco- 
vered amount to between £100 and £200. 

AN unbroken railway communication is now open from the 
Atlantic seaboard to the Rocky Mountains, a distance of more than 
2000 miles. The line passes over the Mississippi and Missouri 
rivers on bridges—at Rock Island on the former, and Omaha on 
the latter, so that, if necessary, the entire journey can be per- 
formed in the same carriages. 

Ir is understood that the Russian Government contemplates the 
construction of a line of railway from Koursk to the Sea of Azoff; 
the districts through which the line will run are said to comprise 
a great number of borings of coal and iron minerals, which re- 
main at present uaworked from the absence of the railway com- 
munication now proposed to be supplied. 

In the seven years 1860—1866 there were 297 passengers killed in 
railway accidents in the United Kingdom, 169 of them from 
causes beyond their own control, and 128 through their own mis- 
conduct or want of caution. In the same seven years 4515 pas- 
sengers were injured, 4468 of them from causes beyond their own 
control, and forty-seven through their own misconduct or want of 
caution. 

On Monday Messrs. Frere and Palgrave, the examiners on stand- 
ing order proofs of railway and other private bills, commenced 
their duties in rooms 16 and 17, when the following business was 
transacted :—In Mr. Frere’s court ‘the Acton and Brentford and 
the opposed Waterford Harbour Bills passed standing orders. The 
further consideration of the Maryport District and Harbour 
opposed bill was adjourned until a future day. 

In the seven years 1860—1866, the number of ordinary railway 
passengers in the United Kingdom increased from 163,435,678 in 
1860 to 274,293,668 in 1866, and the number of season and periodical 
ticket-holders from 47,894 to 110,227, the latter class of travellers 
increasing the fastest. The length of line open increased from 
10,433 miles at the end of 1860 to 13,854 at the end of 1866, the 
number of passengers increasing a great deal faster in proportion 
than the number of miles. 

In consequence of the death of Mr. Godson several appoint- 
ments and promotions have just been made in the staff of the 
South-Western Railway. Mr. W. M. Williams is appointed chief 
superintendent of the line, in succession to the late Mr. Godson. 
Mr. Verrinder, superintendent at the Waterloo Terminus, and 
Mr. Tyler, of Exeter, are appointed assistant superintendents, in 
conjunction with Mr. Williams. Mr. G. W. Hull, district superin- 
tendent at Windsor, succeeds Mr. Verrinder as superintendent at 
Waterloo. 

A SPECIAL meeting of the Pembroke and Tenby Company has 
been held at Tenby, its object being to make the necessary arrange- 
ments to obtain a narrow gauge line from Whitland to Carmarthen, 
and thus carry out the original intention of having an unbroken 
narrow gauge route from Milford to Manchester. The Great 
Western Company had given notice that they were prepared to 
lay down a third rail from Whitland to Carmarthen on being paid 
£20,000, the sum agreed upon, by the Ist of March. The meeting 
agreed to the scheme. 

On Saturday evening, as the ordinary train had proceeded from 
the Cavan station of the Irish North-Western Railway, and when 
near Butler’s Bridge, about three miles from Cavan, the guard and 
engine-driver observed a boy of fifteen or sixteen years of age 
place a stone on the line, with a view, it is supposed, to upset the 
train, which could not be stopped at the time it was observed, but 
was immediately after. The boy was then pursued, and after a 
smart chase captured. The flange of the train knocked the stone 
off the line, and prevented it from doing harm. 


On Tuesday Messrs. Frere and Palgrave, the examiners on 
standing orders, resumed their duties. Mr. Frere, in room 13, 
proceeded with the consideration of the unopposed bills of the 
Midland Railway (additional powers); the Midland and London 
and North-Western (Ashby and Nuneaton); and the Weedon and 
Daventry. There was no appearance entered by the promoters of 
the opposed Islington Railway bill. The only railway bill which 
came before Mr. Palgrave was that of the Dublin, Wicklow, and 
Wexford, in respect of which the standing orders were declared 
to have been complied with. 


On Saturday evening the up train from Reading, due at Redhill 
at 7.10 p.m., when proceeding through the deep sand cutting 
about half-way between Reigate and Redhill, suddenly went off 
the rails, owing to a heavy slip of sand having fallen and covered 
the up line about a foot deep. The night being very dark the 
driver was unable to see the obstruction, and the engine and 
tender were thrown on the bank, dragging the train after them, 
smashing the carriage, fortunately empty, nearest the engine. A 
young lady was thrown out of one of the carriages and injured. 
The up line was, of course, quite blocked up. 

WE understand that the arrangements for working the 
traffic of the Caledonian and North British companies on the 
plan of a joint purse, announced in the Scotsman, as being 
virtually decided upon, have now been finally adjusted by 
the committees of the two boards. A special meeting of the 
shareholders of the North British Railway, to consider and ratify 
the heads of agreement, has been called for the last day of the 
present month; and they will be submitted to the shareholders of 
the Caledonian Railway about the same time. The agreement is for 
twenty years. The working of the twosystemson the new plan, which 
is to come into operation on the Ist of February, is vested in com- 
mittees, equal in number, from the two boards, and their meetings 
are to be alternated each half-year between Edinburgh and Glasgow. 


AccounTs have been received of the Great Southern Indian 
Railway having effected a junction with the Madras company’s 
south-west line at Errode, the through traffic commencing on the 
Ist of this month. By this junction the rich and populous 
districts of Tanjore and Trichinopoly are brought into unbroken 
communication by railway with Malabar, Mysore, and Madras, 
and also with the northern and central districts by means of the 
Madras north-west line. On this line the completion of the im- 
portant bridge over the Chittravutty river was to be signalised 
about the same time, his excellency the Governor having been 
invited to secure the last rivet and to drive the first engine over 
the new structure. This bridge is half way to Tandputree, thirty- 


two wiles in advance of the present terminus, to which station the 
railway is nearly finished, and will open in time to bring down 
this season’s crop of the cotton districts to which it leads. 





NOTES AND MEMORANDA. 

THE value of our,export trade in 1866 was £188,000,000. 

THE Dukinfield pit is probably the deepest in the world—2100ft., 
or over 250 fathoms, 

In 1833, in air stoves for heating the blast were heated 
by the waste gases of the furnace. 

TuHE iron bottoms now used in puddling furnaces were invented 
by Samuel Baldwyn Rogers, in 1816, 

THE total heat of combustion of one pound of pure carbon is 
equivalent to 11,194,000 foot-pounds, 

At the time of the Commonwealth not more than 20,000 tons of 
iron were made per annum in England. 


AccorDING to the latest determination by the Ordnance Depart- 
ment, the metre is equal to 39°370431911. 

FRENCH and Belgian cloths are regularly sent into England to be 
bleached, and then sold as English goods. 


THE Romans seem to have known the use of tumblers in locks, 
if we may judge by the specimens found in Pompeii. 

THE quantity of paper made at the mills on the North Esk has 
risen from 681,000 lb. in 1807 to 11,175,000 lb. in 1863, 

SMEATON is said to have obtained 80 cent. of the whole 
power due to the fall in the case of some of his water-wheels. 


A parr of bellows for heating and priming iron formed pars of 
the artillery equipment of the fourteenth and fifteenth centuries. 

Mr. FarrBalrn stated in 1866 that Messrs. Platt, of Oldham, 
used 500 tons of iron per week in the manufacture of cotton 
machinery. 

PROBABLY the sharpest railway curve in existence on the 4ft. 
8}in. gauge is one on the old Rhymney line; it is of 1} chains 
radius only. 

EXPERIMENTS on the internal heat of the earth tend to show 
that the temperature rises 1 deg. Fah. for each 71ft. we descend 
below the earth’s surface. 

THE oldest certain account of chimneys occurs in the year 1347. 
The chimneys of Winwall House, in Norfolk, are supposed to have 
been built anterior to this date. 


Ar London, in the year 1660, the declination of the magnetic 
needle was Odeg. The maximum declination was attained in 1815, 
when it reached 27 deg. 27 min. 18 sec. 

A REVERBERATORY furnace is described by John Rovenzon, or 
Rovinzon, in his ‘‘ Treatise of Metallica,” published in 1613, and 
republished in 1858 by Mr. Woodcroft. 

Mr. Farrparrn shows that 1,000,000 deflections, caused by one 
fourth of the breaking weight, produced no permanent set or other 
apparent change in a wrought iron girder. 

In 1807 M. Revaz moved a locomotive engine by exploding a 
mixture of air and hydrogen behind a piston by electricity. This 
was probably the first gas engine ever made, 

STeEL tires have been broken by the wheels being too roughly 
handled. The fact is analogous in some respects to the breaking 
of railway bars when thrown out of a wagon. 


BeForeE the war passengers were carried between New York and 
Albany, a distance of 150 miles, on the Hudson, in steamers which 
are literally floating palaces, for half a dollar—2s, 2d. 

BETWEEN Uctober, 1860, when the first water trough was laid on 
the Chester and Holyhead Railway, in 1866, over 2,250,000 gallons 
were lifted on Mr. Ramsbottom’s principle into tenders. 

RIcHARD TREVETHICK gave in evidence, and was corroborated 
by John Farey and Goldsworthy Gurney, that in his locomotive 
working in 1804 he enclosed the fire in the boiler and turned the 
exhaust steam into the chimney. 

PHILIBERT DE L’ORME, whose real name was d’Yvry, the Abbot 
de Saint Sierge, one of the great French architects of the Rénais- 
sance period, proposed in 1556 the adaptation of the steam «lopile 
as a means of curing smoky chimneys. 

Just before the American war the value of the machinery made 
in this country in connection with the manufacture of textile 
fabrics amounted to not less than £70,000,000, per annum, giving 
employment to over 1,000,000 individuals. 

NOTWITHSTANDING the great purity of the Loch Katrine water— 
more than nine times as pure as that supplied to London—the in- 
habitants of Glasgow yearly consume upwards of 1000 tons of 
foreign matter in the water from that lake. 

WHEN we stand with our backs to the wind we always in this 
latitude have a higher barometer on the right-hand side than on 
the left. Thus when a galeis blowing up the English Channel the 
barometer stands higher at Brest than at Penzance. 

THE first pyrometer based on the principle that a current of 
electricity is produced in two wires of different metals, or of the 
same metal, but of different degress of purity, or of different 
diameters, when submitted to heat, was carried out M. 
Becquerel, sen. This was afterwards improved by M, 
Pouillet and Regnault, and stilllater by M. Schinz. 

In the seven years, 1860-66, in which 169 passengers were killed 
in railway accidents in the United Kingdom, and 4468 injured, 
both classes from causes beyond their own control, the returns 
of the railway companies show that they paid £1,372,624 as com- 
pensation for personal injury, or an average of £296 per case. In 
the same period the companies paid £667,155 for damage or loss of 


THE first common furnace with the Siemens’ regenerator appa- 
ratus was carried out,at the works of the Messrs, Benjamin Hick and 
Son, of Bolton. It failed because the hot air rapidly destroyed 
the fire-bars. Mr. C. W. Siemens states that the first idea of apply - 
ing it to the gases of a common furnace was suggested to his mind 
by the experiments with his regenerative condenser and his regene- 
rative steam engine (1850). 

Tue great Loch Katrine Waterworks, for the supply of the city 
of Glasgow, have been open now for seven years, during last 
year gave an average daily supply of 21,200,000 gallons. In 
addition to this, 3,500,000 gallons were sent in from the Gorbals 
Waterworks, on the south side of the river Clyde, making the total 
daily supply to Glasgow 24,700,000. This, distributed over a 
on pace of about 500,000 persons, gives nearly 50 gallons per 

ead per diem. Of this quantity about 44 gallons per head are 
sold by metre, of which there are upwards of 600 in use, producing 
a revenue of £20,000 year. 

THE increase of temperature in the earth’s crust ap to be 
independent of altitude of the place or of the density of the air, as 
proved by the observations of Humboldt. Thus, in a silver mine 
in the Andes of Peru, at an elevation of 11,875 English feet above 
the sea, the temperature was found to be 25°4 deg. Fah. higher 
than the external air. In another mine at the same elevation the 
difference between the temperature of the internal and external 
air was found to be 15°8 deg. Fah., and the water streaming down 
the rock showed 52°3 deg. Fah. These observations were repeated 
in other localities with like results. 

EXPERIMENTS made in America tend to show that as the pro- 
jectile is removed toward the muzzle of a gun the strain decreases, 
which is contrary to the received theory. Thus it was found ina 
Tin. gun, with a charge of 81b. of large cannon powder, with a 
bolt of 651b. tightly titting the bore, and “ rammed home on the 
charge,” the ae pressure. was 80,0001b. to the square inch. 
With the bolt eight inches from the charge, the pressure was 


14,000, and when removed to fifty-two inches the pressure was re- | 


duced to 5000 1b. The initial velocity, with the bolt “‘home oa 
the charge,” was 1265ft., while, with the bolt removed to fifty- 
two inches from the charge, it was only 579ft. In these experi- 
ments the pressures were obtained with Rod ’s pressure gauge, 
and the initial velocities with Burton’s electro-ballistic 











MISCELLANEA. 

Tue Belgian coal markets continue dull. 

In the Lidge coal basin a fall in prices is anticipated, and it is 
difficult to obtain in q of a renewal of contracts. 

THE organisation of the London Co-operative Building Society 
is progressing, and the scheme gives promise of a successful future. 

THREE thousand acres of grapes are cultivated in two counties 
of Ohio and the islands of fake Erie, and these last year yielded 
200,000 gallons of wine. 

THE dispute in the iron trade in North Staffordshire has termi- 
nated, the men having agreed to accept the reduction in wages of 
which notice has been given. 

A NEW and economical method of manufacturing gas from 
bitumen has been in successful course of trial for the past fourteen 
days at the Royal Arsenal Gasworks, Woolwich. 

Tue Papal Minister for war has now finally adopted the Spencer 
rifle for the artillery, engineers, chasseurs, gendarmes, and trans- 
Rramingles a Zouaves and the legion are to be armed with the 

mn rifle. 


Mr. Lex, who announces himself as architect of her Majesty's 
Theatre, has corrected a statement in the Times, which announced 
that the work of reconstruction had begun. Nothing, he says, is 
as yet decided on. 

Tue line of steamers some time established to connect 
Baltimore with Liverpool has been withdrawn, the depression of 
trade preventing them from getting sufficient patronage to make 
the enterprise profitable. 

ANOTHER steamboat explosion is —the Harry Dean, 
which burst her boilers on the Ohio river just above Cincinatti, on 
the morning of January 4th. Five persons were killed and ten in- 
jured, while the steamboat is a total loss. 

THE statistics of travel between France and England in 1807 are 
worth recording. No less than 462,708 persons went to and fro; 
202,183 by Calais, 152,931 by Boulogne, 88,294 by Dieppe, and 
19,300 by Havre. Only 19,707 crossed between England and 
Belgium vid Ostend. 

A PROPOSAL has been made for the submersion of a submarine 
cable between Callao, Guayaquil, and Panama. Communication 
would be effected with Europe by this means in thirteen days, and 
this time would be reduced to a few hours if Panama were united 
to the Atlantic cable. 

Ow Saturday morning a violent gale of wind raged in and about 
Wells, which, we regret to say, has done damage to the beautiful 
and unrivalled west front of the cathedral, upwards of three 
hundredweight of the ornamental work having n blown from 
the northern tower of the west front. 

THERE is little change to report in connection with the French 
iron trade; the Compagnie des Chantiers de l’Océan has com- 
pleted two monitors for M. Arman, which have formed the sub- 

ject of some litigation; these vessels are supposed to have been 
uilt for one of the South American republics, 

Tue strike of colliers in the Ashton-under-Lyne district, con- 
sequent upon an attempt on the part of the masters to reduce the 
wazes of the men, has actually commenced. About 2000 men and 
boys a e out. Some of the masters have not given the notice, so 
that the -trike is by no means general in the district. 

THE Government of Italy has lately granted three privileges for 
boring wells on the territories of Farnuovo, Taro, and Medesano. 
Two of them have been given to American capitalists, who intend 
bd to work as soon as they get their “grande machine,” as the 
Italians call them, and which they expect from this country. 








THE south-west pass of the Mississippi, which for montlis past 
has been choked up, so that only vessels of light draught could pass 
over the bar, has been opened by a dredging machine, and it is 
announced that a cotton-laden steamer, drawing |8ft. waiter, has 
been able to pass out into the Gulf without touching the bar. 
The dredging machine, it is understood, will be kept at work. 


AN extraordinary phenomenon is reported from Niagara Falls. 
A strong wind so pressed back the waters of Lake Erie that the 
waters of the falls fell twenty feet. The American fall could be 
poet on foot. A great many curious and unsuspected rocks and 

oles were revealed, and the pit below the falls presented a wonder- 
Hee appearance. Such a decline of the waters has never been known 
ore, 


A DREADFUL accident has just occurred on the Danube. Two 
floating mills not far from Pesth were torn from their moorings 
by blocks of ice, and several men on board were carried away. 
Some spectators went to their assistance, but the boat in which 
they were was crushed by the ice, and all drowned. No one else 
daring to put off, the unfortunate men belonging to the mills 
suffered the same fate. 


THE Russian Government has been making great efforts of late 
to develope mechanical and metallurgical enterprise on the soil of 
Russia, and has announced that the Oboukhow Steel Works, near 
St. Petersburg, are in a position to supply cast steel, especially 
that used in the rolling stock of railways. The prices at which 
steel is produced at the Aboukhow works are stated to compare 
Sevomnsiiie with those current at the great works at Kssen, con- 
ducted by Herr Krupp. 

Ir ballooning is never turned to any practical account it will not 
be for want of inventions for the pooes. The last new thing in 
aeronautics is thus described in the patent columns of the Gazette: 
—** And John Kinnersley Smythies, of 23, St. Luke’s-road, in the 
nas of Paddington, in the county of Middlesex, barrister-at-law, 

as given the like notice in respect of the invention of ‘ carrying 
passengers through the air by a steam bird or flying engine fitted 
with wings flapped by the action of steam.’” 


THERE must, after all, be a good deal of merit in the English 
— of building ironclads, when we find year after year that our 
chief private yards, whether belonging to panies or individuals, 
have always one or more of their slips occupied with armoured 
ships for foreign Governments. The only countries which keep 
pace with us in So pees of iron frigates for the national 
fleet are France and America, and each of their systems of arming 
and plating differs as m from ours as they do from each 

er. 

Tue heavy ‘weather which prevsiled in Southport on Saturday 
last has been attended with considerable damage to the extension 
works of the new _ ‘The girders had been laid, but not for the 
entire width of the new portion, and being incomplete and not 
sufficiently stayed near the point of junction with the old pier, 
they gave way. The result was that the adjacent lengths for some 
distance having no support gave way also, leaving a gap of several 
yards in extent in the roadway. Fortunately none of the work- 
men engaged upon the undertaking were injured, though one of 
them very narrowly escaped. 

A SINGULAR occurrence took place on Saturday evening on the 
Great Northern Railway, in connection with the up Edinburgh 
express, which arrives in London at 9.30 p.m, Soon after the 
train left the Grantham station, and just after passing through a 
bridge which crosses the line thereabouts, the driver, whose name 
is Fuller, heard a sharp crack against the board which protects 
them from the weather, and exclaimed to the fireman, “ What’s 
that?” It was soon ascertained, for by the light of the engine fire 
they perceived a bullet spinning on the board upon which they 
stood. It was immediately secured by one of them, who found 
that the concussion had ially flattened it. Upon examination 
the weather-guard itself was found to be indented, so that the 
inference was it had been fired from eitber gun or pistol. The train 
on this night numbered among its travellers their Royal High- 
nesses Prince and Princess Teck, who were returning from their 
visit into Yor 
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FRENCH PORTABLE ENGINE. 
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THE above engraving is illustrative of a two-wheeled portable 
engine by an eminent French firm, which we have en- 
graved from drawings furnished to us by the \ustrian Imperial 
Commission. The engine was exhibited in the northern annexe of 
the Champs de Mars, and was by no means a bad specimen of 
Salen, though we confess we can scarcely see any advan- 
tage in and many drawbacks to the system of mounting such a 
machine on one pair of wheels. Many of the French engines were 
furnished as this one is, with a light roof or covering which, when 
not brought down too close over the working parts, is an adjunct 
of some benefit, though never employed in England. The boiler, 
as will be seen from Figs. 1 and 3, is on the flue and return tube 
principle, to the demerits of which, for boilers of small diameter, 
we need not refer. The method of strengthening the flue by 
longitudinal angle-irons is decidedly inferior to the plan of annular 
stiffening based on Mr. Fairbairn’s elaborate experiments, and 
vastly the safest and most economical mode of proceeding. 





CAM ROLLER BUFFING. 


A vERY ingenious method of deadening the sound of rollers 
working against cams in such machines as require these motions 
has recently been patented by Messrs. Cunningham and O>., of 
New Oxford.street. It consists in surrounding the pin of the 
roller with a length of india-rubber pipe, which is again cover :d 
with a brass ferrule, on which the roller runs. By this means a 
certain amount of elasticity is imparted to the tread of the roller 
on the cam admitting of its being braced up into constant conta:t 
with the surface on which it runs, and greatly diminishin :— in fact 
in some cases actually abolishing—the disagreeable nois: with 
which those contrivances generally work. The case to which it 
has been most advantageously applied as yet is that of the cams 
driving the valve spindles in the Hugon engine, and it has certainly 
made a great change for the better in the mode of performance of 
that machine. On a smaller scale it is now being employed in 
some of the works’of sewing machines with good results. 

The annexed engraving shows the manner in which the india- 
rubber is inserted between the pin and the brass ring on which the 

—— rollerruns. A somewhat similar 
application of rubber round the 
“boxes” of carriage wheels was 
brought forward some years 
ago, but in that case the 
journal was inside of the 
rubber instead of outside, and 
the mode of confining it be- 
tween two metal surfaces was 
not adopted. It is probable 
also that the system is not so 
practically applicable to wheels 
of large size as to the small 
working parts of machines, Its 
utility in the latter case is very 
evident for all parts requiring’ an irregular motion. 











FOREIGN AND COLONIAL RAILWAYS. 


THE lines in working on the Northern of France Railway at the 
close of 1866 comprised a total length of 769% miles, of which 666} 
miles belonged to the old network and 109% miles to the new net- 
work. The old network may be divided into three great parts, 
with transversal branches. The first part comprises the English 
line from Paris to Creil (vi@ Chantilly), Amiens, and Abbeville to 
Boulogne, with an extension to Calais by means of a line forming 

art of the new network. The line to Germany and Belgium runs 
rom Paris to Creil, St. Quentin, and Erquelines extended, on the 
one hand to Mons and Brussels, and on the other hand to Namur, 
Liége, and Cologne. The line to Flanders runs from Paris to 
Creil, Amiens, Arras, and Lille, with branches from Arras to 
Calais id Hazebrouck and St. Omer, and from Lille to Dunkerque 
vid Hazebrouck. From Lille this line is directed to the Belgian 
frontier vid Tourcoing and Baisieux. The transversal branches 
comprise lines from Busigny to Douai, from Douai to Valenciennes 
and Quievrain, and from Creil to Beauvais. All these lines are 
in working, but a line from Valenciennes to Aulnoye is still in 
course of construction for a distance of 21} miles.. The new net- 
work comprises a line from Paris to Soissons and Laon, and lines 
from Pontoise to Villers-Cotterets, Port-aux-Perches to Chantilly, 
Senlis to Ermont, and to Argenteuil. In the course of 1867 the 
company opened for traffic lines from Calais to Boulogne, Amiens 
to Rouen, andl Amiens to Tergnier, and there still remain to be 
constructed lines from Laon to Hirson and the Belgian frontier, 
458 miles, in course of execution; from Anor to Aulnoye, 193 
miles, in course of execution; and from Beauvais to Gournay and 
from Senlis to Crépy, 31} miles (this last line is still under 
survey). It results from these data that the Northern of 
France Railway Company has still 21} miles to complete 
upon its old network and 96} miles upon its new network. When 
the works on hand and to be commenced are executed the com- 
pany will have altogether 993} miles ia operation. The new net- 
work of the company appears to be very advantageously composed, 
comprising as it does a direct line from Paris to Belgium and 
Germany, and a circular line from Rouen to Rheims. The line, 
too, which puts Havre and Rouen in communication with indus- 
trial centres, such as Amiens, St. Quentin, Rheims, and the 
Ardennes, can scarcely fail to obtain a considerable traffic, 

The total length of railway in operation in France at the close of 

September, 1867—the latest date to which we have precise official 





information—was on the old networks of the six great companies 

47034 miles; on the new networks of the six great companies, 4770 
miles; and on miscellaneous lines, 151} miles; making a total of 
96249 miles. At the a date of 1866 the length of line 
in operation was, on the old networks of the six great companies, 
47034 miles; on the new network of the six great companies, 40524 

miles; and on miscellaneous lines 85 miles; making a total of 8840} 
miles, The additional extent of railway opened in France in the 








twelve ths ending September 30th, 1867, was thus 784% miles. 
This additional mileage was opened wholly on the new network as 
follows:—Northern, 123} miles; Eastern, 592 miles; Western, 1534 | 
miles; Paris, Lyons, and Mediterranean, 189% miles; Orleans, 135 | 
miles; Southern, 56§ miles; and miscellaneous, 66{ miles. We | 
shall soon have another return brought down to December 31st, | 
1867, but we have cited a sufficiency of figures to show that the | 
work of railway construction was pressed forward in France in 
1866-7 with considerable vigour. | 
The Franco-Austrian Railway Company is not only proprietor | 
of its railways, but has also coal mines, ironworks, and estates. 
The production of coal effected in 1866 in mines in the Banat and | 
in Bohemia attained a total of 447,894 tons, showing an increase | 
of 64,095 tons, as compared with 1865, The sales amounted to 
451,185 tons, or 63,580 tons more than in the preceding year. | 
Considerable activity prevailed in 1866 at the ironworks owned 
by the company. The production effected at Dognacska was | 
2987 tons of various charcoal-made pig; that of the Anina, where | 
only one blast furnace was maintained in activity, amounted in | 
1866 to 5778 tons of various coke-made pig and 283 tons of cast- | 
in At Reschitza, where all branches of the service have | 
nearly attained their full activity, the three blast furnaces worked 
in 1866 produced 10,145 tons of various pig; the foundry turned | 
out 1998 tons of castings; and the production of the ironworks 
amounted to 8424 tons. In 1866 the company constructed at its 
Vienna works 55 locomotives and 280 goods wagons of various 
kinds, and a great quantity of other apparatus, including a 15-ton 
steam hammer for works conducted by the Imperial Austrian 
Government at Neuberg in Styria. At the close of 1866 the 
works had also a considerable number of orders on hand as well | 
for foreign lines as for lines existing or in course of construction 
in Austria, The company has also mechanical works at Reschitza, 
and these produced in 1866 various articles required for its | 
own service as well as for its foreign customers. We may | 
mention more particularly 22 steam boilers, 19 fixed and | 
portable steam engines, 14 apparatus for the supply of water to 
railway engines, two saw works, 236 tons of axles, ha ed 
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the management also constructed twenty-nine additional earth 
wagons out of the old materials which it had on hand. Upon the 
whole, the traction service is now conducted upon tolerably favour- 
able terms, but it is hoped that the working expenses wi 
reduced if coal is obtained at a cheaper rate, in consequence of 
the opening of the Belmez line. The present ratio of the working 
expenses to receipts is 65 per cent., which is not considered ex- 
cessive, having regard to the feeb] of the receipts. 

Allusion was made under this head in a recent impression of THE 
ENGINEER to the Great Southern of India Railway, which has now 
effected a junction with the Madras Railway, at Erode. The cost 
of the Great Southern line, as finished with a single set of rails, 
will be less than any other Indian railway, viz., 00 per mile. 
The expense of maintaining and working it has also been moderate, 
and it is hoped that the company will shortly earn a sufficient net 
annual profit to render it independent of the Government gua- 
rantee of interest at the rate of 5 percent. per annum. In 1865 
the gross earnings were £35,236, and the net profits realised were 
£17,785. In 1866 the gross receipts were £45,582, and the net 
profits £24,694 respectively. The amount earned per train mile 
run in 1865 was 5s. 2d., and in 1866 nearly 4s. 1ld. The working 
expenses per train mile run were, in 1865, 2s. 7d., and in 1866, 
2s. 3d. e figures for 1367 are not yet made up, but now that a 
junction has been effected with the Madras, it may be expected 
that a certain amount of additional traffic will be obtained. The 
annual charge of the Government guarantee is now something in 
excess of £50,000 per annum, and the net profits for 1867 may be 
estimated at from £30,000 to £35,000. The lines at present sanc- 
tioned for construction by the company comprise altogether 166 
miles; and in the latter half of October—the latest period of which 
we have official information—- the company was working 144 miles, 
leaving twenty-two miles still to be completed, while, as indicated 
in a former article, there has recently been some discussion as to 
the expediency of conceding further lines to the company. 











KUDDLEHOONDY BRIDGE, MADRAS RAILWAY. 


On pages 61 and 64 we illustrate the above-named bridge 
from drawings kindly placed at our disposal by the engineer, 
Hawkshaw. The original intention of the engineer was 
to have built the bridge on screw piles, but, the nature of the 
substratum being soft, cylinders were substituted. The elevation 
shows thirteen piers, each composed of two cylinders, 6ft. outside 
diameter, placed 24ft. apart from centre to centre, and connected 
together at the top by wrought iron bed-plate girders, resting on 





iron, &c., 583 tons of various raitway apparatus, a bridge over the | 
Wien at Vienna, &c. 

We continue the details which we have been affording with | 
regard to Spanish railways. The next line which we may advan- | 
tageously notice is that from Palencia to Astorga, 108} miles in 
length. A great number of bridges occur in the part of the line | 
which traverses the basin of the Duero, in which the principal | 
affluents of that river also occur. Thus the Carrion is traversed | 
by a bridge of three spans, its total length being 246ft. 8in.; the | 
Valderaduey, with a bridge 110ft. long; the Cea, with a bridge of | 
166ft. 8in., in two spans; the Esla, with a bridge of 1000ft., com- 
prising nine spans; the Orbigo, with a bridge of 333ft. 4in., in four 
spans; and the Taerto, with a bridge of 166ft., in two spans. 
There are also several other bridges of 66ft. 8in. each. The bridge 
in which the engineers of the company took the greatest pride 
was naturally that over the Esla, which, as already indicated, is 
1000ft. in length. The Leon station also, perhaps, deserves men- 
tion; it is composed of two blocks of buildings united with each 
other by an iron roof covering the lines; this roof has a span of 
80ft. The line from Saragossa to Barcelona is 228} miles in 
length, and it may be divided into three sections. The first, 
which exténds from Saragossa to Cervera, is 150 miles in length, 
and it cannot be classed among the lines presenting great diffi- 
culties, although, as it traverses the basin of the Ebro, bridges 
have had to be thrown over the Callega, the Alcanadre, the Cinca, 
andthe Segre. Some of these bridges have a considerable water- 
way, such as that over the Alcanadre, which has a span of 
216ft., while the others have spans ranging from 133ft. to 208ft. 
The second section, which extends from Cervera to Tarrasa, has a 
length of 58} miles; it comprises sixteen tunnels, eleven bridges, a 
great viaduct, and cuttings and embankments of considerable 
importance, while some of the F ag one are heavy, and some of 
the curves of small radius. e tunnels present an aggregate 
length of 11,969ft., so that, upon the whole, they are not of very 
great extent in each case; nevertheless, some of them—and 
especially the Torrella tunnel, which is the longest on the section 
(2023ft.)—presented serious difficulties in consequence of filtra- 
tions and the absence of consistency in the soil pierced. Among 
the bridges we may mention that of Riera de Gaya, which is 
situated on a curve of 1333ft. radius, and which is formed of five 
arches of masonry, each having an opening of 53ft. to 60ft. The 
great Buixadell viaduct has eighteen arches, each of 28ft. 8in. 
opening, and with a maximum height of 136ft. The last section 





from Tarrasa to Barcelona is twenty miles in length, and is one 
of some difficulty; heavy gradients frequently occur, and there are | 
some very important cuttings and embankments. Some of the | 
bridges, as well as the Barcelona station, deserve to be studied. 
The administration of the Royal Portuguese Railway is 
endeavouring to reduce the variety of types which the rolling- 
stock presented on its delivery in 1865. A multiplicity of types 
in a stock of plant obviously adds considerably to the expenses | 
of ee to — ba ao axles of ay and 
carriages have been brought to two single types—one for passenger 
carriages and the other for goods trucks. In the course of 1867 | 


| 





cast iron bed-plates, as will be seen in the details on pages 61 and 64. 
The cylinders are composed of segments of cast iron bolted 
together with wrought iron bolts 1jin. in diameter, and cast iron 
adjusting tops. The girders are continuous over two openings, 
each girder consisting of one 37ft. 2in. length, two 30ft. len 
and two 21ft. din. lengths, braced as shown in the drawings on 
age 61. The drawings are so detailed that we need not repeat 
on the dimensions, or enter into the construction more minutely; 
however, the mode of testing as carried out on this work will be 
found interesting:—The girders, 139ft. 10in. long, continuous 
over two openings, were placed side by side 8ft. apart, united 
together by the permanent transverse bracing, and resting on fixed 
ints of support exactly as they would be when in positio 
eaving two clear spans of 64ft. The weights were then appli 
as ees :—One of the spans was loaded with seventy tons 
spread equally over the two girders of the span. With this load 
the deflection did not exceed jin. in the centre. Before the load 
was removed the other span was similarly tested with seventy tons 
spread equally all over the two girders of the span, and the deflec- 
tion did not exceed Sin. in the centre of each span. The load was 
next removed from the span first loaded, and the deflection of the 
last loaded span was found less than three-quarters of an inch in 
the centre. The whole load was then removed, and the supports 
withdrawn from the ends, the girders being thus left resting on 
the support in the centre, and the deflection of either end was less 
than 14in., and on the restoration of the supports the girders 
assumed their original position in every respect. The girders are 
so constructed that when resting on the supports, leaving clear 
spans of 64ft., and subject to no other strain but their own 
weight, they are free from curve or thrust, both horizontally and 
vertically. 





A TELEGRAPHIC FeAt.—An unbroken telegraph circuit was 
made, and messages were sent, on a Sunday night, last month, 
from Houston, Texas, to Helena, Montana. Telegrams between 
these places went via New Orleans, Mobile, Knoxville, Washing- 
ton, New York, Chicago, and Salt Lake City, and the entire] 
of route was 4786 miles. Had the San Francisco operator not 
been out of the office, he would have been drawn into the circuit, 
and the length extended from Salt Lake City a thousand miles 
more. The weather was very favourable and the wires were in 
good condition. —Scientific American. 

Tue Cu1caGo TUNNEL.—The tunnel under the Chicago river is 
again under way with every chance of a thorough and successful 
prosecution of the work. It is under the management of Mr. 
Chesborough, city engineer for Chicago, and originator of the 
famous Lake Tunnel, as well as the plan for raising the entire city, 
which has been so successfully carried out. The bottom of the 
tunnel, or top of invert in the middle of the river, is to be 32°4ft. 
below low water. The length of tunnel will be 838ft., with open 
approaches of 770ft. in all. The tunnel under the river is to 
consist of three passage-ways, one l0ft. wide for foot-pas- 
sengers, the others 11ft. each, for vehicles.—American Gas Light 
Journal. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents) 


COLLIERY MANAGEMENT. 

Sir,—-I observe in the report of .the meeting of the Glamor- 
ganshire Quarter Sessions in the Times of the 12th, it isstated that 
the motion of the chairman was carried unanimously, whereas, I 
believe, jadging from a letter I received from the Rev. Mr. 
Griffiths, that the motion was withdrawn. 

I would ask you to insert in your journal my correspondence 
with that gentleman. NAIRD. 

Rossie Priory, Jan. 21, 1868, 


(Copy.) 
Merthyr Tydvil, January 3rd, 1868. 

My Lord,—Having read your lordship’s letter to Mr. Nixon in 
our local paper this day, may I take the liberty of sending your 
lordship herewith a printed copy of a speech I delivered here a 
few weeks ago at a large public meeting ? 

Having lived in this district for twenty years, I am convinced 
aie will never be done to the collier until the Government takes 
the matter up, 

_The chairman of our quarter sessions last Tuesday, infinitely to 
his credit, proposed that the justices in session should call the at- 
tention of the Secretary of State to the verdict of the jury on the 
Ferndale inquest, but he was induced to withdraw his motion. 
— { need not say that a Royal Commission is wanted more 

an ever, 

The question is mainly one between life and capital, and, as a 
rule, my opinion is that capital is thought most of. At any rate 
the sacrifice every year of upwards of 1400 lives—more than double 
what is lost by shipwrecks—ought to move Parliament if anything 
can touch vested interests, 

Your lordship’s most obedient servant, 
JOHN GRIFFITH, L.S. 

The Right Honourable Lord Kinnaird, K.T. 

(Copry.) 
; Rossie Priory, N.B. 

Sir.—I am much obliged to you for sending me a copy of your 
aa delivered ata public meeting at Merthyr Tydvil on the 27th 
svOovernbder, 

Tam truly glad to see that one who has twenty years’ intimate 
acquaintance with colliers agrees with me as to the urgent neces- 
sity for the appointment of a Royal Commission to inquire into 
- cause of these frequent accidents and the mode of working 

nese pits. 

The blame, as you say, is too often put on the poor colliers, who 
are said to be reckless, whereas, when the men dare to speak out, 
as on an inquest, the evidence proves the recklessness to rest 
rather with the men in charge of the pit. 

The jury on the Ferndale accident recommend what I have long 
heli to be essential, that a daily record should be kept of the state 
of the several workings. 

The jury deserve the greatest credit for having fearlessly given 
a verdict founded on the evidence brought before them; and, as 
the owners of the Ferndale pit will now be liable in heavy damages 

under Lord Campbell’s Act, as in the case of railways —to the 
relatives of the poor men who lost their lives by the negligence of 
their servants, other colliery owners may think it worth their 
while to pay more attention to the ventilation of their pits; but I 
am quite convinced that this unnecessary sacrifice of life must 
continue until some legislative enactment is passed, founded on the 
report of a Royal Commission. 

One well acquainted with the working of coal-pits in England 
and in Wales states—and from the information I have received at 
different times, to the effect ‘‘that such and such a mine is 
miserably mismanaged, and in avery dangerous state from bad 
ventilation ” I am sure’ he is correct—‘‘that if one hundred pits 
were selected at random 90 per cent. would be found to be in a 
dangerous state,” viz., bad return airways, with accumulation of 
fire or black-damp, roof not properly timbered, no vare taken to 
examine ropes and chains, no safety cages and catches, no strict 
and proper system of examination and daily inspection of machi- 


ne1y; iu short, nothing done with either method or system only 
just what cannot. possibly be left undone. 

_ There is also great neglect in regard to safety lamps. In many 
pits where safety lamps are used the workpeople have to buy 
their own lamps; hence, they buy a cheap and inferior article, and 
the owners of the colliery do not keep any men to clean the lamps. 
Therefore the men take them home to clean them, and, in order 
to get the dirt and oil from the wire gauzes, they put them in the 
fire till they are red hot; hence, when this has been done a number 


of tines, the wire becomes so brittle that it breaks like glass. 
This may explain how explosions take place in ill-ventilated pits 
froin detective lamps. In well-regulated pits masters provide the 
lamps, and keep men and boys to clean them with flint-dust and 
brushes. Each man gets his lamp, which is carefully examined 


beforehand and after it is returned. This ought to be made com- 
pulsory, with a daily report to the office. 

The men are no doubt to some extent careless, having little or 
no education, not mixing with any other class, ignorant of all 
scientific principles of mining, and not sufficiently alive to the 
danger of working in a fiery mine. Schools should be established, 
and boys under fourteen (none under twelve being allowed to go 
below) should be obliged to attend school so many hours per week, 


as in the case of factories. Subjects connected with mining and 
engineering might be taught in the school. But all this requires 
legislative enactment, and a Royal Commission would best suggest 
What 1s necessary, Coal proprietors oppose every measure which 
is likely to cause the slightest inconvenience or expense to them- 
selves, aud do not consider the preservation of human life 
sufficient reason for interfering with what they call *‘ freedom of 
action, 

I was surprised to read in the Times of the 12th that Mr. 
Clark and Mr. Bruce had supported the motion of the chairman 
at the Glamorganshire quarter sessions, to the effect ‘that the 
courts having bad the verdict of the jury on the late Ferndale 
accident brought under their notice, begged to transmit their 
evilence to the Secretary of State, in the hope that a more effi- 
cicut Inspection might be the result, and the number cf inspectors 
increased.” According tothe Z'imes’ report the motion was car- 
ried unanimously, Mr. Clark stating that he hoped Mr. Bruce 
would take the matter up. If Mr. Bruce does, much good will 
result, «s there is no one who knows more about the mismanage- 
ment in the working of both metal and coal mines thin Mr, 
Bruce, and who would have the ability and energy to carry the 
hecessary provisions. I feel, however, from what you say, that 
the report inthe Z'imes is not correct. 

KInnairp, L,S, 


The Rev. J. Griffiths, Merthyr Tydvil. 





Sin,—Any proposals which are made in a scientific journal for 
the reduction of the frightful loss of life in collieries deserves to 
be fairly considered by practical men, and if not concurred in 
rebutted by courteous argumeut. I must confess that the sugges- 
tion of getting rid of fire-damp in coal pits by systematically 
burning it appears to meas unsatisfactory as that made by a corre- 
spondent of the Colliery wtuardian, who proposed to draw it 
away by numerous small pipes carried through the workings; when 
collected he proposed to light the roads, pit bank, shops, &c., with 
it; while you would most wastefully consume it where found. 
Permit to say that I think you would scarcely write your leader if 
you had gone with me for a few hours through a large mine, and 
seen where the gas really does lie, and how the danger from it 
occurs; but as I may possibly not have the pleasure of giving you 
an answer, as it were, drawn to life size, I will endeavour to do so 
on paper, 





The workings of a large mine much resemble the streets of a 
town. Imagine to yourself a town, and assume that whole 
blocks of houses are masses of ruins filled up yards in height. 
I cannot give you a better idea of the goaves of large mines; all 
these ruins hold more or less gas in the interstices at points 
inaccessible to man. Do you think that the gas can be burnt in 
every chink? That it would be possible, as it were, to have a 
series of explosions in and round them? Do you think 
that when you lit the gas you could feel confident of lighting 
nothing but the gas? All these places are full of the most inflam- 
mable dust, of small coal, and of numerous pieces of broken 
propwood. Nothing is more frequent after a severe explosion 
than standing fires in the wastes, when you would think that the 
force of the explosion would blow out the flame if it set anything 
burning. A gentle flash, day by day, would serve to light, but not 
have strength to extinguish, and on that account alone your 
proposal would be inadmissable. 

It cannot be stated too often or too precisely that the danger 
from gas in mines is from one of three sources-—there is either a 
blower—a sudden burst of gas—which I am happy to think is not 
frequent; or from the insufficiency of the ventilation to carry away 
the gas gradually given off from the face of the coal; or from reser- 
voirs of gas lying in the wastes amongst the wrecks and ruins, 
which the ordinary ventilation does not touch, and which are 
usually left totakecareof themselves. I have not much tosay about 
blowers; they are the most difficult things to deal with. I am 
happy to say that they are by no means so common as one would 
beled from the evidence at the inquests to believe. It is a most 
convenient thing for a viewer to shelter himself from his ventila- 
tion behind a blower, and jurors when they hear of them think of 
thunderbolts, waterspouts,; and other strange and wonderful 
phenomena of nature, and are appalled into passing a verdict of 
** accidental death.” That these do occur I do not for one moment 
deny, but in ninety-nine mines out of a hundred they are never 
heard of. A strong ventilation makes them more deadly. Your 
electric wires would be sure to explode, them, a few minutes too 
late, and there is only one safeguard against them, and that is the 
safety lamp. 

From the second source of danger there is one security, and that 
a certain one—ventilation. In pits where there are fifty or a hun- 
dred thousand feet of air passing per minute, if traces of gas are 
seen, it must be doubled, trebled, quadrupled; the ventilation 
must be more freely split, and should pass from the working places 
to the returns before it is fouled or overladen with gas. The 
remedy is simple, and when viewers will learn to make every road 
in the pit available for ventilation, and will not be afraid of 
making dumb drifts and overcasts, it will not be difficult. 

The third source of danger is perhaps the most difficult to cope 
with; but I think that by looking at the difficulties fairly in the 
face, by laying out the mine with reference to them, it may be met. 
If a goaf is to be safe it must be more or less ventilated, that is, at 
all points near working roads or faces fresh air must pull into it, 
so that if, by reason of a lowering in the atmospheric pressure, gas 
comes away from it, it will pass away where itis harmless, that is 
in the return. There is no wonder when gas given off at goaves is 
carried through workings also giving off gas that explosions 
happen, 

As a practical viewer, I am rejoiced to see the question of safety 
in mines come into your consideration. It is a most wretched 
thing to think that every bit of coal we burn costs us even a small 
fraction of a life. I do most honestly douot that by the burning 
or drawing away in pipes of the gas that this fraction can be re- 
duced; but by all means let us ventilate the question, and then let 
us ventilate the mines. GEO, FOWLER. 

Ashby-de-la-Zouch, 21st January, 1868. 





MOUNTAIN LOCOMOTIVES. 

S1r,— Will you allow me to assure *“*G. H. R.” that I do really 
place part of the delay which has occurred in the case of the Mont 
Cenis Railway to account for difficulties unforeseen which always 
attend the introduction of new undertakings. I have expressed 
my confidence in the principle upon which it is proposed to work 
this line; but not having prepared the ‘‘ published accounts ” 
referred to I am not responsible tor them, and need say nothing on 
that head further than to remark that the checks and difficulties 
actually encountered fully illustrate what, I should suppose, many 
capitalists have often fully appreciated, viz., that no set of experi- 
ments, however comprehensive and successful (and those on Mont 
Cenis were both), can fully indicate the trouble and delay which 
may occur in converting experimental fact into commercial and 
remunerative result. 

“G. H. R.” will see from my previous letter that it is not ‘‘an 
admitted fact” the engines will not work; that, on the contrary, 
they have on many occasions performed excellent service on the 
worst part of the line, and the delay in commencing the regular 
service is in part owing to an apparent necessity for some modifica- 
tions and renewal of materials, which, as I mentioned, have 
nothing to do with the principle applied. To enter into these 
details would require probably more of your space and my time 
than can be conveniently spared; but if ‘*G. H. R.” will send me 
his address (he can have mine at your office) I will endeavour to 
forward him at an early date enough particulars to confirm the 
correctness of the above statement. 

Your correspondent’s experience as regards adhesion has been 
more favourable than mine. So far from observing that “in the 
worst state of the rails the adhesion is seldom less than one- 
sixth,” I have more frequently noticed—without going into 
minute calculation, but roughly estimating from the approximate 
load drawn—that the adhesion can fall considerably below even 
one-half of that amount, and I have often seen a heavy goods 
engine apparently unable, without using sand, to bring out of a 
siding a few wagons behind it. Although the use of sand on ordi- 
nary lines may remedy much of this inconvenience, it involves 
a much more cumbrous apparatus than has yet been applied or 
proposed to keep up its application for miles consecutively, which 
would be required at times on gradients of 1 in 12 with a heavy 
engine; whilst there are various serious objections to any but its 
occasional use. 

As for the circumstances under which the experimental tests 
were made, I should have been glad had ‘*G, H. R.” put his 
inquiry in more categorical forms, tor I hardly know how to shape 
areply. I was not present at the official trial, by the French and 
Italian commissioners, on which the concession was granted, and 
can only refer to the ‘* published accounts,” which your corre- 
spondent seems to think have already cast rather a treacherous 
light on the facts. From my own more limited observations of 
work done on the mountain, I can only say that the “ circum- 
stances ” were such, t.¢., the weather at times was so unfavourabie, 
and the slipping which occurred so frequent, as to convince me 
that without the adhesion due to pressure without weight engines 
much heavier than those used would have been quite unable to 
convey the loads taken. 

The “ventilation” of the mid-rail question has been already 
abundantly effected; and as the Mont Cenis Railway has been laid 
on that principle, it will save perhaps much needless trouble to 
wait now for practical results without further theoretical discussion. 

I threw no doubt whatever upon the statement made by ** R. M.” 
respecting the duty which may at times be performed by an engine 
of the weight given—merely observing that, to convey traffic on 
such an incline, I saw no occasion for deviating from ordinary type 
of engines, nor did I raise any question about the length of incline, 
but about the necessary minimum weight of engine in relation to 
that length. I stated that we could not tell this weight without 
knowing the length of incline. If this be short a diminished 
weight of water and tank may be carried, but if long, like those on 
Mont Cenis, unless we consent to stop at inconveniently short 
distances foradditional supplies the ratioof weight of water carried 
to total weight will considerably exceed that allowed in ordinary 
circumstances, 





As regards other systems of working mountain railways (a term 
which I introduced in your journal about five years ago), although I 
at present think more favourably of the central rail than of others, 
I should be glad to see several of these obtain a fair and tmpartial 
trial, as it is quite certain that opinions, drawings, discussions, 
statements, and even editorial authority contribute little or 
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practical test on a full-sized scale. 

.S.—Had “B. O. W.” given the weight and principal 
dimensions of the engine referred to, the length of incline 
being stated in each case, as well as the weight of train, the infor- 
mation might have been of some practical value. 

Electro-magnetic action has been frequently suggested as a means 
of increasing adhesion. The lastexperiments made on an American 
plan with this object in view were on the Great Eastern Railway, and 
were not encouraging. 

22nd January, 1868. 

S1r,—Your correspondent ‘‘G. H. R.” is probavly not singular 
in his desire to know why the Mont Cenis Railway engines ** will 
not work,” and in the absence of any reliable information on the 
point, we may perhaps be permitted to investigate the cause from 
the engravings and descriptions at present before the public. 
Taking these to be accurate, therefore, some at least of the 
‘* bothering defects” hinted at by A. A. wiil, I think, be pretty 
manifest, 

A very superficial study of the design will show in the first 
place that the horizontal driving-wheel crank being connected to 
the piston-rod by the intervention of an ordinary rod merely, 
whilst the vertical driving wheels of the same diameter are driven 
by means of a rocking suaft, worked by a slotted crosshead from 
the piston-rod, the horizontal and vertical driving wheels must at 
a certain, and, indeed, at all parts of the stroke, be moving at 
different speeds; and, consequently, that they must alternately 
slip or surge on the rails, or something must give way. That 
“something” will probably be the crank pin of the vertical 
wheels, which appears to have been designed for the purpose, as it 
is shown on the drawing to project beyond the face of the crank a 
distance somewhat exceeding the length of the crank itself. Not 
the less likely will it be two or three of the spur wheels or 
pinions, which are ingeniously introduced iato the horizontal 
driving apparatus, but which have no more business about a loco- 
motive than they have about a wheelbarrow. If, however, by a 
special interposition of Providence all these escape, a broken axle 
or bent piston-rod will doubtless cause ‘* bother” enough. 

These are only a few of the weak points; a more extended 
investigation will reveal many others. But whilst it is pretty 
clear that such engines as these will never work the traflic satis- 
factorily, either over Mont Cenis or any other mountain, I am far 
from sharing your views as to the legitimate advantages or other- 
wise of Mr. Fell’s central rail system. On the contrary, I believe 
that when some of these defects have been remedied, and the 
proper form of the horizontal driving wheels and central rail 
determined by experience, Mr. Fell’s invention will be recognised 
as one of the most important improvements made in railway 
machinery since the time of the elder Stephenson. I am not 
sure that some of us will not live to see it applied not only 
where it is necessary to creep up mountain sides on gradients of 1 
in 8, but to comparatively level tracks. I do not see why it should 
not enable us to abolish those unmechanical and objectionable 
appliances flanged wheels, through axles, and carrying wheels of 
small diameter altogether, and to construct express engines with 
flangeless driving wheels 12ft. or 14ft. diameter, with guide wheels 
running against a grooved central rail (rendering leaving the rails 
a practical impossibility), which would run round almost any 
existing curve at say 90 or 100 miles an hour, with less friction, 
less wear and tear, and much less danger, than is at present prac- 
ticable at one-third of the speed. The rails adapted to such asys- 
tem would be broad and flat, and simply spiked down to longi- 
tudinal sleepers without the intervention of chairs. All the rolling 
stock would of course be provided with guide wheels to the central 
rail, the carrying wheels of three or four times their present 
diameter being also witaout flanges, and each running on an inde- 
pendent axle. The carriages and trucks could thus be made of 
aimostany size, as the number of carrying wheels could be in- 
creased without prejudice, and the length of the wheel base would be 
of no object; the centre of gravity would also be much lower. The 
passenger carriages would be some 2ft. higher than at present, and 
probably of three or four times the capacity. The jolting and 
jarring (caused chiefly by the flanges of the wheels against the 
rails) would be in a great measure obviated. The carriages would 
run smoothly and almost silently along, so much so that I do not 
despair of railway travelling becoming a pleasure instead of an un- 
mitigated bore, when some such plan as this is adopted. The 
more substantial advantages (i.¢., from the shareholders’ point of 
view) would be an immense saving in tires, rails, axles, fuel, and 
lubricating material. In mountainous districts, on railways with 
steep gradients, or in the case of goods trains where it became 
necessary to grip the central rail, no such specd as that alluded to 
would be practicable, or perhaps desirable; but it would still be of 
very great advantage largely to increase the diameter of the bear- 
ing wheels, ana to abolish the flanged tire. In the colonies, or 
where extreme economy in first cost was essential, it would be 
quite practicable to make the bearing rails of wooden beams or 
planks, with a mere strip of iron pinned to them, whilst the wheels 
of the wagons could be of the same material, and the wagons them- 
selves readily transferable from the rails to an ordinary road, Thus 
I believe Mr. Fells’ central rail to be of twofold application—as a 
guide, where high speed, cambined with safety and economy, is an 
object, and for frictional resistance for heavy trailic and steep 
gradients; and it appears to me a thousand pities that the system 
has no better representative than the wretched abortions that have 
been sent to Mont Cenis. It promises to render railway couimuni- 
cation practicable in countries where the present mode of con- 
structing them is impossible, or where their enormous cost might 
prevent their construction in any reasonable time; for, in the pre- 
sent age of universal retrenchment, how many 

** Enterprises of great pith and moment 
With this regard their currents turn awry, 
And lose the name of ac.ion.” 





E. HvuTCHINSON. 





INJECTORS versus PUMPS. 

Srr,—In answer to your coriespondent, J. Gresham, who offers 
to compete with one of his improved injectors against one of my 
steam pumps, I can only say I shall be most happy to accept. As 
the question at issue is entirely one of economy in feeding steam 
boilers, I should be glad to know the terms of what Mr. Gresham 
considers a fair competitive trial. 

I had fully expected that Mr. Gresham, being a practical man, 
would have had a better argument to offer in favour of his instru- 
ment than the ‘“‘onerous” use made by my firm of the name 
“injector.” I am of opinion that if they propose by certain 
means to force or inject water into a boiler they have a perfect 
right to use the title ** injector,” and much more so if they succeed 
in doing so with greater economy than others using the same name. 
His simile of the donkey and lion’s skin is evidently intended to 
convey the impression that his instrument represents the lion, 
and my engine the donkey. It is just probable that this 
is nearer the mark than Mr. Gresham may have intended, as the 
former with superior strength wastes much of his energy in useless 
effort, while the latter, ever sparing of his energy, invariably turns 
it to the best account. A. W. Browy, 

London, 22nd January, 1868. 





CONDENSATION IN STEAM CYLINDERS, 

S1r,—in your article on condensation in steam engine cylinders, 
and professional ignorance with Messrs. Pooley’s engine and my- 
self, with others as examples, there are a few statements which 
are not strictly correct, and as you have gone into the case so 
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minutely, you may perhaps think it worth while to let your readers 
know the precise truth. 

The stroke of the engine is 3ft. 4in., not 3ft. 3in. as stated. The 
length of the steam pipe is 8ft., not 12ft. as stated. 

During the many trials made on account of the dispute with 
Messrs. Napier the engine worked without expansion, and did 
not cut off at a quarter stroke as stated. The slide valve only 
closes the steam port after nineteen-twentieths of the stroke has 
been performed, and during the experiments made the expansion 
valve was out of gear. 

While the engine is at work with Messrs. Napier’s apparatus on 
it is not at all “*impossible to make water issue from the safety 
valve,” and it can be thrown out in sheets by a little pumping of 
the valve lever. 

I found that with the ‘‘anti-primer ” ona three-eighth cock tapped 
into the steam pipe within 7ft, of the boiler discharged on an 
average 10 lb. of water per hour; and that the water in the pipe, 
of which this is but a portion, could not all be the result of con- 
densation is proved by the fact that, with the ‘‘ anti-primer” dis- 
connected, the amount of water obtainable from the pipe averages 
4lb. per hour. JOHN CHATER. 

Albion Foundry, Liverpool, Jan. 21st, 1868. 





MEASURING THE VELOCITY OF SHOT. 

Srr,—I have just received a copy of an excellent article on ‘‘ The 
Resistance of the Air to the Motion of Projectiles,” which has 
been reprinted from THE ENGINEER of November 16th, 1867. I 
shall feel obliged if you will allow me to point out that the experi- 
ments made by M. Hélie and myself were perfectly independent, 
and that the methods pursued were quite different. 

Immediately after my appointment to the offices of professor of 
applied mathematics to the advanced class of artillery officers, and 
referee of the Ordnance Select C. ittee, I recom ded the 
construction of a chronograph on the principle of the one in use in 
the Greenwich Observatory, but adapted for ballistic experiments. 
In order to explain my views I lithographed a sketch of the pro- 
posed instrument, bearing date April 19th, 1864, a copy of which 
Tenclose. Owing to some difficulty, I decided to become the con- 
structor of my own chronograph, and commenced work in August, 
1861. The instrument received its first trial before the committee 
on gun cotton in July, 1865. It was tried with ten screens on 
November 23rd and 29th, and December 18th, 1865, when a total 
of eighteen rounds of 12-pounder breech-loading shot were fired, 
eleven of which gave satisfactory records. A full description of 
the instrument and the method of using it, accompanied with 
details of the eleven successful rounds, was printed in the “‘ Pro- 
ceedings ” of the Royal Artillery Institution for August, 1866, and 
published also in a separate form, a copy of which I enclose. The 
value of b is there given = ‘0000000417, or, supposing the radius 
of the shot to be §ft., and the weight 12 lb- 


2 b = Hélie’s c = ‘000064 & 
w 


In September, 1866, petante were made to determine the 
resistance of the air to heads of various shapes, which might be 
practically useful. The results were quite decisive. The law of 
the resistance of the air found before was confirmed for velocities 
ranging from 1100ft. to 1500ft. per second. Here a 40-pounder 
gun was used. The values of 26 for ogival and service heads of 


shot varied from 000063 & to *000060 », At this time, and up 
w w 





to April, 1867, I was completely ignorant of the nature of the 
contents of M. Hélie’s “‘ Traite de Balistique,” dated 1865, in 
which he published his deductions from experiments made in 
1859, 1860, and 1861. I must leave the curious in these matters 
to compare M. Hélie’s ‘‘ Traite,” &c., 1865, and my “ Descrip- 
tion,” &c., 1866; but for the information of those who are not in 
the habit of entering into the minutie of such questions it may be 
as well to point out a few simple facts. M. Hélie does not explain 
what electro-ballistic instrument he made use of, neither does he 
state whether he used one instrument placed successively at 
distances from the gun, or two instruments simultaneously, so as 
to observe two velocities for each round fired. In his experiment 
in 1859, at page 408, he states that each velocity is the mean of 
thirty rounds. The first velocity was taken at 33 metres from the 
gun, the second, v2, at 33 + 2 metres. In order to secure great 
variations in the values of 7: and v2 rounds were fired with charges 


of 14, 2, 24, 3, and 33 kilos. of powder. The values of Fs 


vonie 
as 25 6 
1 V2 
were calculated, and found to be approximately constant, which, 
as is already explained in Taz ENGINEER, indicated a resistance 
varying as the velocity cubed. Ihave converted the measures in 
the experiment at page 408 into English measures, and find the 
average value of 
ty — v. 


2 =e = 0000000383 = -0000359 B", 
w 





TL Uae 


But my experiments gave for heads of the same form, 2b =c | 


= 7000060 = However, as my velocities were greater than those 


of M. Hélie, as stated in Tae ENGINEER, we may take the value of 


c to be only two-thirds of my value; or, in other words, M. Hélie’s | 


¢ requires to be increased by one half. Now from having made 
numerous experiments with three different clocks, and from 


having found consistent results, I feel great confidence in the | 


numerical accuracy of my 2b orc. If it be ultimately found that 
M. Hélie’s constant c is incorrect, which I do not doubt, it will 


follow that its equivalent “ os > is incorrect throughout also; and 


1 &e 

as we cannot suppose there to be any material error in x, we must 
regard 7; or v,, or both, as decidedly wrong. Thus we are forced 
to the conclusion that the electro-ballistic instrument was in fault. 
T am quite unable to explain how it was that instruments were so 
consistent in error. M. Hélie’s method of proceeding was purely 
tentative. I pursued a different course. The shot is fired through 
ten equidistant screens, and thus the time occupied by the shot in 
passing from the first to each succeeding screen is given. As it 
was found that the second differences of these times were nearly 
constant, it was evident that if ¢ be the time occupied by the shot 
in passing from the first screen to a distance 8ft. from it, then t = 
as + bs*, a and b being constants. 


Differentiating with respect to ¢, 1 = (a + 2b 8) a; or velo- 


: d , — _ & 
city =v = =o = free ; and differentiating again, oS =— 
2b - 
e+ 260 at = — 2b’, or resistance must vary as the velocity 


cubed. 

Although the resistance of the air may be supposed to vary as 
the velocity cubed for the range of 500 yards used, it is probable 
that 5 increases slightly for high velocities. It is still a problem 
to determine how 6 varies, which I propose to experimenters who 
are still ambitious of distinguishing themselves in ballistic experi- 


ments. 

moa in all probability been known 
fer 150 years. I n 1855 Major Otto made trial of a great variety of 
formule in his ‘* Hilfsmittel fiir Ballistische Rechnunyen,” one of 


which was the law of thecube, His formule were ¢ = i s+ U 
c 


The formula v = 


2 
m? s,and c= TIT » which are manifestly the same as those 
used by M. Hélie and myself, but they do not appear to have led 
to any result. 

In conclusion, I must state distinctly that the advocates of M. 
Hélie’s claims must be prepared to defend the accuracy of his 
numerical determination of his constant c, because both the law and 


the amount of the resistance of the air depend directly upon the con- ! 


stant. If once the value of ¢ is given up the values of 7 and 1, 
upon which it depends, must be confessed to be inaccurate. Thus 
the very foundations of the experiments are undermined. Even 
correct conclusions, when drawn from erroneous experiments, can- 
not be considered to have any real value. The failure—as it 
gr to me—of an electro-ballistic instrument in the hands of 

. Hélie merely confirms me in an opinion so well expressed by 
Lieutenant-Colonel Benét, of the United States army :—“ Electro- 
ballistic machines heretofore used have been powerless to solve 
one of the most important problems in ballistics the law of the 
movement of the projectile through the air—and this because of 
the a number of points of the trajectory that could be deter- 
mined. 

Although there have been many instruments proposed or con- 
structed for determining the velocities of a shot at two or more 

ints inits path, I have not yet met with any satisfactory results 

yond those given by my own cronograph. 

Referring to the remarks on my cronograph in THE ENGINEER 
for December 30th, I wish to point out the very decided difference 
between my screens and those of Captain Schultz. My arrange- 
ment allows the galvanic current to be constantly circulating 
through all the screens, except when a momentary interruption is 
caused by the passage of a shot through a screen, or wen the 
metallic circuit is accidentally cut. This arrangement secures the 
constancy of the strength of the galvanic current during an experi- 
ment, The screens were my great difficulty. As the current is 
kept constantly circulating through all the screens there is no 
passing of the current from one screen to the next, as in Captain 
Schultz’s arrangement, which must produce great variations in the 
strength of the galvanic current. The parts of my screens to be 
cut are formed of sewing cotton, those of Captain Schultz of 
covered copper wire. F, BASHFORTH. 





THE MANUFACTURE OF STEEL BY THE USE OF OXIDISING 
SALTS, 

Srr,—I have read with considerable interest the article on ‘‘ The 
Manufacture of Steel by the use of Oxidising Salts” in the last 
number of THE ENGINEER, but I have felt greatly surprised to find 
that Mr. Hargreaves lays claim to either the chemical or the 
mechanical part of the process. Ever since 1844 Mr. John Heaton, 
now the managing director of the Langley Mill Steel and Iron- 
works Company, Limited, has been experimenting with a view to 
the manufacture of steel by merely removing a portion of the carbon 
from the pig iron, together with any phosphorus, &c., which it 
might contaiu. 

Mr. Heaton, in his patent dated 17th March, 1866, claims the 
“use of nitrate of soda and nitrate of potash to act upon cast or 
pig iron when such iron is in a mdlten state, for the purpose of 
converting the same into steel, and the means and apparatus 
employed therein.” 

In April, 1866, Mr. Hargreaves paid a visit to Mr. Heaton at 
the Langley Mill Works, and after his return home, having read a 
copy of the patent, and seen the process worked by Mr. Heaton 
with the plant described in his patent dated May 3rd, 1867, 
Mr. Hargreaves put in a claim to part of the invention as his 


own. 

In a letter dated 16th May, 1867, now in my possession he says : 
—‘* What I mean by claiming the chemical part of the invention 
is that the use of the nitrates is of m; invention,” He as dis- 
tinctly disclaimed the mechanical part of the process, giving Mr. 
Heaton full credit for that as his own. 

Mr. Heaton has never claimed the use of the nitrates as. his 
idea. He was well acquainted with many of the experiments 
which had been made during a long course of years, and the 
patents which had been taken out, such as ‘‘ Lambert's,” 4th 
February, 1830, in which ‘‘saltpetre” is named; ‘* Southall’s,” 
8th February, 1844; ‘‘ Hunt’s,” 12th January, 1855, in which 
**nitre,” ‘potash or soda, or their salts,” are named, and parti- 
cularly those of Sir F. C. Knowles, dated 10th July, 1857, and 
7th July, 1858. 

What Mr. Heaton claims is the use of the nitrates of soda and 
| potash, and according to his patent of the 3rd May, 1867, that of 
the chlorates of soda and potash “to act from the underside 
upwards upon cast or pig iron, when such iron is in a molten 
state.” 

Mr. Hargreaves’ patent is dated 22nd May, 1867, and the appli- 
cation was not made till he had seen Mr. Heaton’s first patent, and 
had also seen the process at Langley Mill. N. N. 

January 21st, 1868, 








S1r,—In the winter of 1860 I was almost in daily converse with 
the late Mr. Joshua Hall, of the celebrated tirm of Berckley, 
Barrows, and Hall, and I then submitted to him my process of 
iron-making by oxidising agents. My method was to use common 
nitrate of potash and black oxide of manganese, mixed together 
by means of glue, and placed on the ends of common stirring rods. 
The metal withdrawn from the furnace into the ordinary ladles 
was, in the first instance, covered with dry slacked lime for the 
supposed purpose of absorbing the sulphur; the stirring-rods 
covered with the composition were then thrust into the metal 
until consumed, and several of them were necessary to accomplish 
the desired end. I tried to absorb also the phosphorus by means 
of barytes and other substances, and succeeded to a considerable 
degree in gaining the desired end. 

My object in writing to you is merely to demonstrate to you 
| that the process mentioned by you in one of your leaders of this 
| week is not entirely new. RicHarRD ALLISON, 
| Wherstead-road, Ipswich, Late of the Medical School, 

Jan, 18th, 1868, London Hospital. 








WELDLESS CHAINS, 

Sir,—The French inventor of weldless chains, of whom you 
state in your impression of the 10th inst. ‘that he has simply been 
cheated out of his money by the action of existing patent laws,” 
will no doubt share your opinion that the patent administration, 
‘* which sells the same property over and over again,” is not a 
little defective. And what makes his case worse, both for him and 
ourselves, there is no comfort to be derived from kuowing that it 
cannot possibly be amended. It is certainly hard that the unfor- 
tunate second inventor should have been called upon to pay the 
Government his good money for a document which now turns out 
to be worthless, except as a warning and a lesson; and at first 
blush one cannot help wishing that the authorities should first 
| institute a proper search after possible duplicate inventions before 

they sell an invalid patent as if it were valid. Such a precaution 
seems to be only fair and just; but yet the late royal commission 
on patents has distinctly rejected the popular proposal of prelimi- 
nary examinations. What may have been the causes of this 
singular refusal? I doubt not the question of cost has decided the 
point at issue. Had the remedy alluded to been adopted the law 
would have become still more wasteful and expensive than it is at 
present; for what would such a preliminary examination be? 
Obviously an official inquiry as to whether a certain invention is 
capable, in point of novelty, of being protected by patent; an in- 
quiry as to whether B. may or may not manufacture useful com- 
| modities without paying A. for his permission to do so. And 

what, per contra, is a Chancery suit? As I take it—for I never 
| had one—a Chancery suit, too, is ‘‘a more or less costly judicial 
inquest as to whether the patent right of A. or of B. ought not to 
| be quashed.” One can almost not avoid using the same terms in 
| 


defining it. The popular proposal of preliminary investigations 
means, therefore, in reality, *‘ subjecting each invention provision- 
| ally to the trouble and expense of a Chancery suit, in order to 
gu:rd against the possibility of having the same trouble and ex- 
| pense in a few cases afterwards.” If this somewhat sweeping 
| assertion is to be qualified the chief distinction will probably be 
the following—in the preliminary quasi Chancery suit only the 





claimant of patent rights would be represented; in the real investi. 








gation before the Lord Chancellor there speaks also his opponent, 
and justice will therefore more likely result frow the latter. 

Thus, then, we have at present only a few inst litigati 
and waste now and then; but under the proposed ‘‘ amendment” 
the labour and outlay would be required in all cases, At every 
individual application there would arise the necessity of comparin 
fifty or a hundred rival patents, and the poor inventor, instead o' 
wane merely £10 or £20 for provisional protection as at present, 
would then suffer the double or treble loss, besides having some- 
thing aJditional to pay if lucky. Ought he not to keep to the 
present system and be thankful? Is nos the law all he can ..esire 
as it stands ? 

However, the foregoing estimate is practically much too low. If 
I am correctly informed the least fee of a scientific man for reading 
and understanding a ‘** patent speci n” is two guineas; and, 
according to the Z'imeg, there existed some years ago not less than 
347 patents relating to the single article ‘* stoves, &c.” If the law 
were not mercifully loth to give the patentee that protection which 
it professedly sells to him, not a bar nor a brick could have been 
shifted in a stove without hurt to some one’s property rights. 
Under these circumstances it requires but a anele multiplication 
to ascertain the cost of examining stove patent application No. 348; 
if cheap it would have cost £694 and as many shillings. Admit- 
ting, however, that one-half of the previous patents are not worth 
looking at, and that the necessary work could be done by contract 
at half price, there remains at least £87 as the cost of a cheaper 
examination, and this sum must be paid either by the inventor or 
his friends; the cost of the present provisional protection being 
meanwhile only one-eighth, or one-quarter of £87, and the odds in 
favour of the present system consequently four to one. 

This computation may be subjected to cavil, for I have, for illus- 
tration’s sake, selected an extreme case. For frying eggs, ¢.g., 
there has hitherto been only one patent, which might be examined 
at much less expense. Still, making all possible allowances, I can- 
not think that preliminary examinations, considered as a remedy 
against the evils of present patent laws, deserve much attention. 
Even if they could be had gratis they would not be worth having, 
inasmuch as useless inventions would not pay any better through 
being examined, and good patents worth fighting for would still be 
fought for tooth and nail, as hitherto, By far the better remedy 
would be total repeal, and to this complexion it will come at last, 
for the present system cannot possibly live; it is too full of contra- 
dictions and self-stultifications. F, L. 

119, Radnor-street, Manchester, 

[We may add to the foregoing that it is very probable that Mr. 
Brown’s patent for these chains is not worth more tl.an that of his 
unconscious imitator, as a nearly similar form of link was patented 
in 1844 by Mr. Losh, of Newcastle-upon-Tyne, and chains almost 
identical in pattern have been made for years in the German toy- 
watch trade. —Ep. E.] 














Great INDIAN PeninsuLa Raitway.—In August last we drew 
attention to the fact that some of the large stations on this line of 
railway suffered very much during the hot season from want of 
water. Bhosawul was instanced. We are now glad to learn that 
arrangements have been made to convey water from the Taptee at 
this station. By a very direct route the river is gained in a distance 
of one and a-half miles, and this line has been adopted for laying 
Yin. water pipes from the river to a large reservoir 68ft. square by 
15ft. deep, to be constructed about 100 yards from the locomotive 
shed. Within a short distance of the river the ground rises to a 
height of nearly 150ft., and at this height a small iron tank about 
20ft. square and 6ft. or 7ft, deep will be erected, into which the 
water from the river will be pumped by a force pump to work on 
the banks of the river; and from this smaller tank the water will 
flow by gravitation into the larger one. In its course from the 
river the water will twice be filtered, once in the small tank the 
bottom of which will be always covered with layers of sand and 
charcoal, and again before actual delivery into the reservoir, a 
corner of which, where the pipe discharges, will be screeued off, 
and the space filled with chareoal and gravel, <A tramway will 
laid to the river for the travel of the pump. The work has been 
let to Mr. J. W. Reeve. The railway executives at the Nagpore 
and Jubbulpore terminal works are said to be showing mo of vigour. 
The recent disasters on the line has induced the London board to send 
out Mr. George Berkley, U.E., again, to report on the whole line. 
This will be the third inspection the line will undergo, The first was 
by the chief and resident engineers of the line, and,the second by the 
engineers of Government, Mr. Berkley, we trust, will be put ina 
position to trace the sad results we have lately recorded to its 
proper cause; which, if we err not, will be found in the conduct 
of the London board itself towards the district engineers of the 
line. We hear that the foundations of the piers of the Mukka 
Mulla viaduct have not yet been put in; the temporary pile bridge, 
however, is being rapidly proceeded with.—Bombay Builder. 

THe Weak oF Iron RAILs.— Railway managers and siock- 
holders, if not the public generally, are well aware that the life of 
rails lately laid is much shorter than those put down when rail- 
roading was in its infancy in this country. The Rai/way Times 
states that ‘tin one case on the Boston and Providence line, iron 
rails have been in continuous use on the main track over thirty 
years ; in another on the New Bedford and Taunton, iron rails 
have worn twenty-seven years, and are still in good condition ; and 
the original 45-pound rail laid dowa on the Philadelphia and 
Reading, lasted over twenty years under an amount of traflic un- 
surpassed in this country ; and we have several other accounts of 
rails that have worn from fifteen to twenty years. ‘The rails es- 
pecially mentioned above were of English make, or rather Welsh 
make, and weighed only 45]b, to the yard. The specifications for 
the manufacture of these rails were very short, and were stated 
concisely as follows :—‘ Best No, 1 cold-blast mine iron was first 
run out in a finery fire ; second, puddled, and the balls shingled 
under tilt hammers; third, rolled into bars; fourth, these bars 
were cut, piled, heated and hammered into blooms ; and fifth, 
these were re-heated and rolled into rails.’ The rails thus made 
and thus light in weight, stood an amount of wear very much 
greater than rails since made have been capable of, even when the 
weight is double per yard. Indeed it has been in one instance, 
shown by templates, that the wear of a 62 1b. modern made rail is 
greater in a use of a single year than that of the old 45 1b. rail in 
a continuous wear of twelye years.” It is well known that a 
large proportion of modern made rails have worn so as to need 
repairing within two years after being laid, and in many cases they 
were entirely worn out in five years, It is certain that as good 
ore can now be obtained as could be twenty or thirty years ago, 
and that the processes of working iron have received many im- 
provements; so it would seem that we might obtain rails not 
only equal to those mentioned above, but that we ought to get 
superior work. Whether the opposite result is to be attributed to 
the parsimony of railroad managers or the cupidity of manufac- 
turers is a question we do not care to discuss, It is certain, how- 
ever, that true economy and real business enterprise demand an 
improvement. Perhaps the authority from which we quote is 
correct when it says:—‘‘The iron can be under-worked, leaving 
too much cinder init— the common fault—or it may be over-worked, 
as it is found in practice that the old 451b. rail, so remarkable for 
its wearing qualities, when re-worked into rail loses its original 
superiority, and is apt to be too soft. The mixture and amount 
of working needed to give the great wearing qualities pertaining to 
the earlier make of iron rails we think rail manufacturers could 
easily find if railway managers would pay 4 fair price for the 
article when made. Wearing qualities are worth paying for in 
rails as in everything else. A machine that will last twenty years, 
doing a given amount of work, is surely worti: double that of one 
that will not last but five years, ur remarks are just as 
applicable to steel rails as to iron, Railway managers must in- 
sist upon good wearing qualities, and rail manufacturers may very 
properly insist upon being well paid for good work.”—Scientijic 
American, 
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NOTICE. 
*," We shall publish next week a double number of Tar Enat- 
NEER, containing the Index to our Twenty-fourth Volume, in- 


cluding a complete classified list of all the patents published 
during the last six months. Price 1s., stamped 18. 2d. 


TO CORRESPONDENTS. 

*.* Letters intended for publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
— Advertisements, to inswre insertion, must be de- 
ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

E. E. P —The Rocket and the Sanspareil are at South Kensington. 

A FOREIGN ENGINEER.— We believe the examinations are open to all persons 

than seventeen 





less ; 

A. J. H.—The scheme és very old. Many of the streets of London and Paris are 
swept now by such a machine. 

H. V. J. W.—Zither paddle may be disconnected and left at rest, while the other 
is driven independently ahead or astern, but one paddle cannot be driveh ahead 
while the other is driven astern, 

A CONSTANT READER wishes for the title of a good set of tables for calculating 
the weight and price of bar iron from | 1b. to | cwt., and varying in price from 
2s. to 20s. per cwt. Will not “ Paris’ Stocktakers’ Assistant” do? 

H. B. M.—The best speed for planing and turning wrought or cast tron is about 
20ft. per minute, boring \4ft. to 18ft. If the metal is very hard the velocity 
must be reduced. Brass, &c., may be run faster. You will find “ Moles- 
worth s Pocket-book” very useful. 

W. G.— We cannot advise you to secure a patent, There is nothing new, as far as 
we can see, about your invention; and even if the scheme was perfectly novel, 
you might waste @ fortune and still fail to introduce it, One cubic inch of 
water weighs 035 1b., or a little over half an ounce. THE ENGINEER contains 
a complete list of all British patents. 

A CORRESPONDENT.—The metre is the 10,000,000 part of the quadrant of the 
meridian. The metre is regarded as equal to 39°37079 English inches, but more 
accurate official measurements go to show that these figures are not strictly 
correct. You will find an excellent treatise on the subject prefixed to “ Dow- 
lings Metrical Tables,” published by Lockwood, price \0s. 6d. < 

T. O —‘ Greenwell’s Treatise on Mine Engineering,” 4to; ** Dunn on the Win- 
ning and Working of Collieries,” 8vo; ** Hedley on Coal Mines,” royal vo ; 
Professor Warrington Smyth's Treatise on Coal Mining," small 8vo; and the 
“ Transactions” of the North of England Institute of Mining Engineers. You 
can obtain most of these works from Messrs. Spon, Charing Cross. 

AN OLD SUBSCRIBER.— We cannot possibly answer your question except ina 
general way, as the information you supply is too incomplete. Unless we knew 
the average pressure in the cylinder we could not tell the horse-power. Then 
you do not say whether the cylinder is jacketted or not. Speaking at large the 
engine should not use more than 5% lb. of coal per horse-power per hour. 

W. L.— We fancy that no singlerudimentary work on civil engineering will suit your 
purpose. As you are a good mathematician why not read ** Rankine on Civil 
Engineering ?” You will find ** Sims on Levelling” and ** Williams’ Practical 
Geodesy,” ** Stoney on Strains,” and “ Box’s Hydraulics,” very useful. Your 
best plan will be to put yourself in the hands of a good “ coach” who is well up 
in the examination work, 

J. P.—After the surface water has once passed over the landowner’s boundary he 
can no longer claim it, his right being the right to intercept it before it passes 
his boundary. You are in error in supposing that our article stated that a man 
upon whose land a spring rose had a right to divert or entirely use the water of 
that spring. Thewaters rising in a spring flow in a defined channel, and are in 
a different category from the waters falling on the land, The owner of the land 
cannot without an Act of Parliament divert the spring water, but he can use or 
sell his right to the easement, or water falling from the clouds. No portion of 
a stream in its natural or normal state can legally be diverted without an Act 
of Parliament, and without giving full tion to the mili son the 
stream, 











ZINC ORE CONTRACTS. 
(To the Editor of The Engineer.) 

SmmR,—Can any of your readers oblige me by saying whether it is true 
that very large contracts for zinc ore have lately been concluded in this country 
with rardinian mines ? a H. 8. 

23rd January, 1568. 

CONDENSATION IN STEAM CYLINDERS. 
(To the Editor of The Engineer.) 

S81tm,—In your article last week on the condensation in steam cylinders you 
say the engine which was the subject of dispute cut off at one-quarter stroke, 
and I find that this has been understood to mean that it was only getting one- 
fourth of steam, whereas in reality in was somewhere about three-fourths of 
full steam, As this makes a material difference in the circumstances will you 
be kind enough to correct it? R, D. NAPIER, 

Glasgow, January 21st, 1868, 








DUPLEX ENGINES. 
(To the Editor of The Engineer.) 

§ra,—I would be much obliged to any of your readers if they can inform me 
when the first engines were made ; the valve of each of the pair being worked 
by a motion taken from the piston rod ofthe other—no fly-wheel being used— 
similar to the steam fire-engine exhibited by Mazeline at the Paris Exposition. 
Easton and Amos, I believe, had something like it in the London Exhibition of 
1862, and previous to this, Waddell, [ understand, made a water meter on this 
plan. I am also given to understand the idea had for years before been used in 
Germany on water engines. I wish to get the earliest known date. 

Leeds, January 18th, is638. _— J.J. HH 

MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, January 28th, at 8 p.m. 
—**On the Relation of the Fresh-water Floods of Rivers to the Areas and 
Physical Features of their Basins,” by Colonel P. L. O’Connell, R.E., Assoc. 
Inst. C.E. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard. — Lecture at 
Three o'clock, Friday, January 3ist.—“ Cavalry ; how far its Employment is 
affected by recent Improvements in Arms of Precision,” by Major-General 
Michael W. Smith, C.B, 
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THE WOODEN STEAM FLEET. 


Ix October of last year, when politics were practically 
in abeyance, and Parliament in the enjoyment of a long 
recess only to be broken by a special session for the 
Emperor Theodore, we called attention to a very palpable 
failure in naval economy, which, whether it be said as 
a waste of vessels still available for some of the purposes 
of defence, or a more flagrant waste of the money value of 
those vessels by improperly conducted sales, is alike a loss 
to the nation, and a striking instanee of mal-administration. 

Had we been speaking of the occasional sale of a worn- 
out corvette, an old paddle steamer, or a store-ship past 
service, and shown that in disposing of them the ordinary 
commercial means for obtaining their value had been 
neglected, the case would have been bad enough, for 








there is no earthly reason why a fair price should 
not be procured for every stack of timber and pound 
of copper or iron no longer of service in the navy; but 
when it comes to commencing the sale of a splendid fleet 
of line-of-battle ships, in what practically though we do 
not say intentionally is an underhand way, the matter 
becomes a serious one indeed, and before more than the 
Colossus and the Collingwood have been thus sacrificed 
out of what was so lately the proud fleet of England, it 
would be worse than folly not to pause and consider well, 
first, if much better cannot be done than to sell these 
vessels at all; and, secondly, if it be best to sell them, why 
the ordinary measures which any private vendor would 
adopt should be prodigally dispensed with by the Lords, 
or rather the executive, of the Admiralty. 

As Mr. Henwood showed in the autumn, the hulls and 
machinery of these vessels might still be brought in as the 
basis of an armour-coated fleet not inferior to a certain 
class of ships now building by two great powers, one of 
which at least is continually held up to us as possessing a 
naval force practically superior to our own. We do not 
glean from what Mr. Henwood has written on the subject 
that he means to claim for such vessels as his proposed 
conversion would secure the highest position in the fleet of 
the future, nor in advocating the employment as opposed 
to the sacrifice of these vessels, nor do we for an instant sup- 
posethatthey would diminish the necessity for first-rate iron- 
clads, oreven enable us to do with a smaller number of that 
class of vessels; butthe question of national defence is not one 
of first-rate ironclads alone, if it were we should be now 
in a very weak state indeed, for although we have not con- 
verted to any great extent, no one can deny that, whether 
wisely or not, we have also abstained from building on any 
considerable scale. The question really involves the pro- 
tection of the longest coast line and the largest commercial 
fleet in the world from the depredations of whole squadrons 
of smaller craft, instead of single Alabamas, as well as 
the defence of strong places and the defeat of large 
fleets, which can only be effected by the employment 
of powerful and heavily-armed vessels capable of carrying 
heavy plates and attaining a high speed. We may rely 
upon it that if we have a great war before some new dis- 
covery has again revolutionised the system of attack and 
defence, it will be incumbent upon us to take as much 
thought and devote as much money and more men to what 
we may call the lighter part of the warfare, than to the 
heavier. Of what avail would it be if we found ourselves 
superior to our enemies in first-rate vessels, and again, as 
we have done before, locking up hostile fleets of line-of- 
battle ships within the protection of their land defences, 
if at the same time we were continually harassed 
by all manner of craft preying on our commerce 
and carrying on minor depredations on the coast 
of England and her dependencies. Do we suppose for an 
instant that any power with whom we might be at war 
would limit themselves to fighting with ironclads? Their 
power of production of such vessels would be limited as 
well as ours,and in the case of any single nation, as 
matters stand at present, limited below the scale at which 
we could turn out ships and plates; they would therefore, 
even more rapidly than we should, avail themselves of 
every kind of craft capable of keeping the sea and carrying 
on a war of annoyance, which we should find quite as 
difficult to combat as the more rare though more deadly 
attacks of heavy-armed ships. Now, against what 
may be termed the guerilla attacks of maritime war 
no one can deny the immense service the fleet 
from which the two noble vessels we have named 
have so recently been sacrificed might perform, not, of 
course, as they are at present fitted, for three decks and 
ninety guns are not required to repel corvettes, light 
frigates, and privateers—but if Mr. Henwood’s plan, so 
far as the cutting down, were carried out, and the vessels 
only plated to resist naval guns of the smaller calibres, or 
not coated at all, they would become almost exactly the 
class of vessel suited to resist the species of attack of 
which we have spoken. Freed from their upper decks, 
and great armament, they would carry more coal and 
a smaller number of more effective guns, their speed 
would in general be respectable, enabling them to choose 
their own position in fighting smaller vessels; and one very 
important advantage would be the fact that we should 
suddenly throw into any naval war such a number of 
vessels possessing merits for a particular kind of fighting 
as no other nation could for the time being forward ships 
to cope with. We doubt if there remain afloat at present, 
elsewhere than in our own reserves, as many g 
sound ships of the old first-class as those which we possess, 
and could in a few months send to sea, thereby almost 
precluding the possibility of small craft attacks on our 
undefended ports, or on the trade which, for bare existence 
sake, we must carry on and protect. 

We make this suggestion in addition to that of Mr. Hen- 
wood, for completely arming these wooden vessels as block 
ships, inorderthat theremay beonemorechancefor preserving 
them in the national service. It seems to us that either of 
these courses would be infinitely preferable to selling them, 
even at their full value, for breaking up; but the pre- 
posterous practice of simply giving them away in one or 
two favoured quarters for about the value of their nails 
can no longer be borne, and should be made the subject of 
parliamentary inquiry before a shilling is voted for the 
navy. It may be that these constantly-recurring blunders 
and negligences will at length tire men of submitting one 
of the essential interests of the country to an essentially 
ill-constituted administration, and that at length we 
shall find, at least what the French would call the matériel 
of the navy, in the hands of responsible officers who shall 
not be changed with every passing change of politics. The 
employment of the naval forces, as of the army, must 
always be under the entire control of the Queen’s ministers, 
for the time being trusted by the nation; but we shall 
never have a fleet whilst one set of men may this year 
build up and another next year pull down—the c of 
action having depended in no way on the merits of the 
case, but on some passin; — ascendancy, gained, 
perhaps, on some point of domestic policy of infinitel itely 





small importance to the nation as compared with the safety 
of their maritime trade. Worse still is the more usual 
case of irresponsible but permanent officers, unfettered by 
the fear of direct parliamentary control, and ungoverned 
by constantly changing ministries indulging in fancy’s 
freest flights whilst they leave us practically without a 
new fleet and sell the old one for a song. 


PUMPS AND INJECTORS. 

Ir is a remarkable fact that no published—or, so far 
as we are aware, unpublished—trustworthy record exists 
of the results of experiments carried out to test the 
actual quantity of steam used by the injector in forcing a 
given quantity of water intoa boiler. Engineers, strangely 
enough, have been content to assume that the weight of 
steam used is pretty fairly measured by the quantity 
of water injected. They have argued with a certain 
amount of plausibility, that all the steam used is con- 
densed by the feed water, and that, as a consequence, 
the heat of the feed water must be directly proportional 
to the weight of steam used. It is not perhaps very easy 

ractically to test the truth or falsehood of the proposition, 

use a smaller quantity of steam issues from the injector, 
according tu M. Deloy’s experiments, when no feed water 
is being injected than when the instrument is per- 
forming work ; but it is easy enough to see that 
there is no good reason for taking this theory to be correct. 
It can only hold good when the steam passes freely 
into a body of water at rest, at the velocity normal to its 
pressure, and it takes no account whatever of the work 
done in overcoming the friction due to the excessively 
small orifice through which it escapes, and the work per- 
formed in driving a large body of water at a great 
velocity through an excessively contracted vein—in a 
No. 8 injector but ‘32 of an inch in diameter. These 
resistances represent work done, but it is certain that if 
all the heat contained in the steam is returned to the boiler 
in the feed water then no work has been done; in other 
words, the vis inertia of the water and the frictional resis- 
tances of the pipes and orifices must be overcome 
without any expenditure of power, which is simply 
absurd. Such a theory brings us at once to the 
wildest speculations of the seekers after perpetual motion. 
It will not do to assert that although more steam is taken 
from the boiler than would be necessary in the absence 
of all friction, this extra quantity only represents an 
increased temperature in the feed water. If this be true, 
then the whole doctrine of the conservation of energy must 
be false. Work and heat are convertible terms, and it is 
simply impossible to get work done without the expendi- 
ture of heat. If the steam and water passing through the 
injector met with no frictional resistance, and overcome no 


inertia, all the heat contained in the steam would be re- . 


turned to the boiler; but as friction exists it is certain 
that all the heat cannot be returned, and therefore more 
power is expended than is represented by the rise in the 
temperature of the feed water. 

These truths are fully comprehended by many engineers 
beyond question ; but their importance is not, and cannot 
be generally recognised until some practical competitive test 
is carried out by competent and disinterested men, to 
decide the relative merits of the injector and some received 
type of steam pumping apparatus. A collateral experi- 
mental inquiry should also be undertaken to settle at once, 
and if possible for ever, what is the actual weight of steam 
used ininjecting agiven weight of water. Suchexperiments 
have frequently been carried out with pumps: we shall 
refer to one of a very interesting character in a moment. 
Before dving so, however, it may be useful to point out in 
what the disadvantages of the injector, as compared with the 
pump, lie; we cannot better > this than by considering 
what should be the construction of a donkey pump, 
operating as nearly as possible under the same conditions 
as an injector of equal power. In the first place the donkey 
should have a large piston, and the steam supply pipe should 
be contracted at some portion of its length to the diameter 
of the nozzle of the injector. Thus, if the pump were to 
resemble a No, 4 injector, the diameter of steam pipe should 
in one place be reduced to about ‘32in.; the pipe between 
the pump and the boiler should in like manner be reduced 
in one place to the area of the a of the 
injector, for a No. 4 injector to but ‘16in. We need hardly 
add that all the steam escaping from the donkey should be 
condensed by the feed water and returned to the boiler. 
No one we think will assert that under those conditions 
the donkey would prove as economical as when the steam 
pipes and water were of the usual area received as 
the best, though it is quite certain that the temperature of 
the feed water would be greatly higher when using the modi- 
fied than when using the unmodified pumping apparatus. 

The experimental inquiry to which we have referred is 
peculiarly interesting to us, conducted as it has been with 
a donkey pump of which we expressed a favourable 
opinion based on a thorough acquaintance with its construc- 
tion, long before it had been brought prominently before 
the notice of the public. The experiment, too, has been 
conducted by an engineer whose abilities are so fully recog- 
nised that it is simply impossible to doubt that the facts 
and figures he has courteously placed at our disposal are 
the impartially expressed results of an impartial and 
careful inquiry. gem of this inquiry may be 
very briefly stated. . Anderson, president of the Insti- 
tution of Civil Engineers in Ireland, and a member of an 
eminent London firm, purchased, many months since, one 
of Messrs. Brown and Wilson’s donkey pumps. It is un- 
necessary to describe this pump, as an illustration of it 
will be found in Tue Enoineer for March 8th, 1867. It 
has a 4in. cylinder and a 2} ram, the stroke of both being 
3%in. It has been continuously employed in feeding a large 
Cornish boiler since its purchase, under a pressure of about 
601b.,and this duty it has performed, Mr. Anderson informs 
—— perfect certainty and regularity. It is due to our- 
selves to be explicit on this point, inasmuch as it has been 
publicly stated thatthe pump is “a mechanical abortion, un- 
safe and unreliable.” Its success is the best answer to the 
statement, and the best measure of the value of the opinions 
we expressed regarding it—opinions, we may add, which 
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we have the pleasure of knowing have recently been endorsed 
by many eminent firms, About two months since Mr. 
Anderson determined to ascertain by experiment the 
actual quantity of steam used in forcing each pound of 
feed-water into the boiler. For this purpose the pump 
was fitted with a tank holding precisely forty-seven 
gallons and a feed-water heater, consisting essentially of a 
cylindrical vessel traversed by tubes through which the 
feed-water passes while the waste steam from the donkey 
cylinder is in contact with their external surfaces. A mul- 
titude of experiments have been carried out with the 
greatest care. The results may be thus summarised ;— 
Engine running at 126 revolutions, with 58 lb. pressure, 
raised forty-seven gallons of water from 71 deg. to 81°8 
deg. in 9°5 minutes, with 10°142 lb. of condensed water 
flowing off at 190 deg., whence* 1 Ib. steam raised 52°7 lb. of 
water 1 deg. in one minute, In a second set of experi- 
ments; engine running at 141 revolutions, with 58 lb. pres- 
sure, raised forty-seven gallons of water from 79 deg. to 
89°75 in 9°31 minutes, with 9°75 lb. condensed water 
flowing off at 190 deg., whence the steam raised 55°6 lb. 
of water 1 deg. in one minute, or, taking the mean of these 
two results, 1 lb. steam raised 54°15 lb. of water 1 deg. in 
one minute, The feed-water heater has nine tubes, 
offering a total heating surface of 15°18 square feet. The 
results of four experiments prolonged over greater periods 
are as follows :— 
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From this it will be seen that by the expenditure of 
1 lb. of steam 61°34 lb, of water within a minute fraction 
are forced into the boiler, the temperature of the feed- 
water being raised at the same time by nearly 11 deg. 
This is a very excellent result for a pump of such small 
dimensions as the one in question ; and an allowance must 
be made for a slight leak in the condenser tubes, which in- 
creases the quantity of water above that which is really 
due to the condensation of the steam from the engine. If 
the tank were placed above the pump, so that the latter 
would fill by gravity instead of suction, the waste steam 
might be turned directly into the feed-water, and thus all 
the heat, less that’ expended in overcoming friction, would 
be returned to the boiler. The injector is incapable of 
doing more; but the friction in the pump must be less 
than in the injector, because all the passages are large. 
And thus far, and probably very nearly in the precise ratio 
of the frictional resistances of the two sets of apparatus, the 
pump will have the advantage in economy over its rival. 

We have made no reference to convenience of fitting, 
first cost, &c., confining ourselves simply to the question of 
relative efficiency. We trust that some of our correspon- 
dents will come forward, follow Mr. Anderson’s example, 
and supply us with the results of experiments on the 
injector conducted with as much care and impartiality as 
those which we have recorded. 





THE ADMIRALTY COMMITTEE ON METALS, 

A PARLIAMENTARY report (No. 394 of the last session) has 
lately been published, which, old as it is, contains a great amount 
of valuable information. Some twenty years ago a sort of 
scientific committee of investigation on the various practical 
and scientific questions connected with iron and other metals 
was formed by the Admiralty. It consisted of Captain Brand- 
reth, Mr. Thomas Lloyd (still of the Admiralty), Mr. Jeremiah 
Owen, and Mr. James Nasmyth, then of Patricroft, and now of 
Penshurst, Kent. 

They were to direct their attention to “the quality of iron in 
general, average quantity in use, its peculiar properties, the best 
mode of securing it from deterioration, and the modes of manu- 
facturing it; how far the working of the iron in the several 
smitheries, cold hammering, the machines in use with respect to 
it, the quantity of coals used with it, the degrees of heat re- 
quired, &c., affect the iron injuriously, and whether any, and 
what alterations in those respects should be adopted; the 
quantity and use made of scrap and old irons ; what alterations, 
if any, should take place in proving chain cables and anchors. 
Experiments were to be instituted to ascertain the effect on the 
metal of the various modes of testing the said cables and anchors. 
They were to ascertain at Woolwich and Portsmouth the amount 
of strain which has caused the breakage of chain cables and 
anchors in the several cases in which they have been broken in 
testing, and to investigate whether any variation in the mode of 
applying such strain may have tended to cause the breakage. 
They were also to inquire into the best mode of preserving chain 
cables, whether by galvanising or other process, and the probable 
cost of such process, as compared with the value of iron? These 
questions are attempted to be very fully answered, and by the 
citation of an immense number of facts. The report would have 
been of very great value to the public if only published years ago. 

The work contains what is an admirable treatise on welding 
wrought iron. After observing that the pieces should be rather 
above than under the right welding heat, in order that, in case 
any delay should occur, there may be a surplus store of heat, 
and that as little scoria or oxide should interpose between the 
surfaces. It is shown by excellent illustrations that the form 
in which the surfaces are brought together is of the utmost 
importance. Instead of working the surfaces in the blast con- 
eave, they should be convex, in order that, as they gradually 
unite, any scoria may be extracted. The scoria is shut up in the 
concave surfaces, but expressed in the other case. This is all 
the more necessary in “ dab” on welding, e. g., when a bar is to 
be inserted at right angles, to (say) the middle of another. Con- 
vex surfaces are valuable even in scarph welding, in which the 
extension of the scoria is aided by the sliding of the surfaces ; 
convexity of the ends is of great importance. This portion of 
the work was probably due to Mr. Nasmyth, who, a few years 
ago, wrote a letter to the Zimes in the same strain. 

We find here contained the ridiculous notion—not, however, 


*1 lb. steam raised 3°56 Ib. of water Ideg. in one minute per 1 square foot 
peating surface, 








such a long time ago exploded—* That very heavy strains, even 
to the extent of the reas els, that is, equal to the 
strength of the iron itself, and this, even several times repeated, 
were found not only not to weaken the iron, but actually to in- 
crease its strength by every application.” 

Even now very valuable and interesting is the correspondence 
between Dr. Davy and the Board of Public Works in Dublin on 
the subject of the protection of the iron work of the mooring 
buoys in Kingstown Harbour from the effects of corrosion. The 
conclusion arrived at by Dr, Davy, in 1836 was (p. 99) that 
“ Zinc appears to protect iron from corrosion in salt water so 
long as the two metals are kept in contact with each other, but 
if the contact is broken by the intervention of another substance, 
the protection of the iron is either impaired or destroyed.” 

We think that our readers will consider with us that the infor- 
mation thus obtained at a great cost of public money ought to 
have been long ago open to the public. 





ON WORKING MOUNTAIN RAILWAYS. 

THE determination of the best system of working 
mountain railways—in other words, of taking trains up 
and down very steep inclines—constitutes one of the most 
important mechanical problems of the day. Engineers 
are no longer content to permit mountain chains to remain 
as impassable barriers to those iron roads which have done 
so much for commerce and civilisation. Until within a 
comparatively recent period it was held that there were 
but two ways in which the obstacles offered by a mountain 
chain could be overcome. The chain must be tunneled, or 
the line must terminate at the base of the hill standing in 
the way of further progress; unless the alternative was 
adopted of hauling trains to the top by the aid of stationary 
engines and chains or wire ropes, Within the last few 
years, however, more reliance has been placed on the 
powers of the locomotive, and inclines of as much as 1 in 
12 have been worked with engines specially designed for 
exceptional performances. But although it has been 
demonstrated that any gradient rising less than lft. in 1Oft. 
can be traversed by locomotive engines conveying light 
loads, it has not yet been proved that these steep inclines 
can be thus worked with economy, or, indeed, with perfect 
safety. Still the demands of commerce render it impera- 
tive that mountain chains such as the Alps or the 
Apennines should no longer be suffered to sever into 
distinct portions what ought to be continuous international 
railways, and therefore many mountain lines have been 
constructed, engineers wisely regarding the expense and 
risk of working them as a much smaller evil than the 
absolute interruption of communication which must other- 
wise exist. But it does not follow that the profession is 
even approximately content with what has been done. On 
the contrary, attempts are being daily made to design 
improved machinery which will not only render it certain 
that mountain lines can be worked with safety and 
regularity under all conditions of the weather, but will 
also bring the expenses incurred for fuel, repairs, &c., within 
reasonable limits. There are not wanting, indeed, eminent 
members of the profession who are still so dissatistied with 
the performance of the locomotive ou such routes as that 
over Mont Cenis, that they maintain the wisest plan after 
all is in all cases to tunnel through the obstruction, no 
matter how great the cost. Even by the outlay of millions, 
however, it would be impossible in many cases to run a 
line through a mountain chain; and we hold that upon the 
whole it will be better as a rule to carry railways over 
such obstructions rather than waste valuable years and 
gold in the attempt to burrow through them. It is un- 
questionable that during the next few years many moun- 
tain railways must be made, and therefore it becomes 
more and more necessary each day to devise efficient 
means of working them. Many miserable breaks to inter- 
communication indeed would cease to exist were the 
problem once solved. Hitherto attention has been con- 
fined almost exclusively to three principal methods of 
traction on steep. inclines. We propose in this and a 
succeeding impression to call attention to a fourth system, 
which, so far as we are aware, is now placed before the 
profession for the first time. 

Comparatively steep inclines have been worked for very 
many years on the rope system. Long before the locomo- 
tive engine was known as more than an experiment, 
mineral lines were so wrought. We may cite the South 
Hetton collieries, connected with Seaham Harbour by a line 
four miles long, as an example. On this road the loaded 
wagons coming down the incline hauled the empty wagons 
up without any further expenditure of power. For long 
periods after the opening of the Manchester and Birming- 
ham Railway all steep inclines were worked by ropes and 
stationary engines, as, for example, the inclines at Edge- 
hill and Camden Town, ‘The rope system, however, 
quickly went. out of fayour for the following reasons :— 
in the first place, it is not applicable to sharp curves; 
in the second, the wear and tear of the rope is 
excessive, and so, aS a consequence, is the expense 
of its maintenance; and, lastly, even when supported 
on sheaves in the best ible manner its frictional 
resistance is enormous. It may be assumed with perfect 
safety that no mountain inclines will in future be worked 
with ropes or chains unless the incline is exceedingly short 
and approximately straight. 

The second method of working steep inclines consists 
in the use of the locomotive engine. It would be a 
digression to consider here the various forms of engine 
which haye been proposed or used for this purpose; the 
subject has been fully handled in our pages from time to 
time. It is only necessary at present to call attention to 
the grand objection to all mountain locomotives of what- 
ever form, ‘This lies not in the want of adhesion—which 
cay unquestionably be had either on Fell’s system, or by 
causing the engine to carry on its driving wheels the load 
to be taken to the top of the incline—but in the fact that 
an unpaying load in the shape of the engine with its coal 
and water, must be broyght on one trip to the top of the 
incline at an immense sacrifice of fuel and efficiency, and 
suffered to run down again during the succeeding trip 
without doing any work whatever, except burning brakes 
and wearing out the permanent way. In other words we 
store up at great cost a large amount of potential energy, 





in taking the engine to the top of the incline, and this 
power we immediately afterwards fling to the winds 
as though it were utterly valueless. During the 
succeeding descent all the power spent in causin 

the ascent of the locomotive is thus practically wasted. 
A few individuals hold that the loss is really not 
very considerable as the train runs down without 
steam, overlooking the fact that this argument only 
holds good of inclines just steep enough to give the 
required velocity, which would probably be the case with 
a gradient of 1 in 200, t is obvious that any 
scheme which could be applied in practice by which 
this energy would be utilised would change the whole 
aspect of affairs as regards the working of mountain 
inclines, In one instance at least the attempt has been 
made with a certain amount of success, On the Bergisch 
Markische Railway, at a point between Erkrath and 
Hochdale, about seven miles from Dusseldorf, there is an 
incline of 1 in 40 a mile and a-half long, up which 
trains are assisted by a tank engine weighing forty tons. 
The line was formerly worked by a stationary engine and 
a rope; the rope has been retained, and the stationary 
engine done away with. The locomotive is hooked on to 
one end of the rope, and descends the plane on one line of 
rails, while the train ascends on the other, The gravita- 
ting force of the engine down the incline is equal to one 
ton, and its tractive effort is therefore increased by this 
much; whereas, had it been employed in the ordinary 
way a like amount would have to be deducted, so that, 
virtually, the tractive force of the engine is increased by 
an amount equivalent to two tons. The principle involved 
in this arrangement is very good, and were it not for the 
weight and friction of the rope the practical results obtained 
would nodoubtbeas perfect as the theory. Asit is, although 
we are not in possession of any data respecting the cost of 
working this incline, we find it difficult to resist the con- 
clusion that rope friction must nearly counterbalance all 
that is gained by the saving of potential energy as regards 
the locomotive. Nevertheless, we have in the working of 
this incline a highly suggestive example of the application 
of a principle which has not hitherto received one-half the 
attention it really deserves. 

The third mode of working inclines consists in utilising 
the pressure of the atmosphere either on the pneumatic or 
the atmospheric systems. In the former it is well to 
explain that the entire train is placed within the tube and 
caused to move by a very moderate difference in the 
pressures in the front and rear. In the latter the train is 
external to the tube which is reduced in diameter, and 
motion is communicated to the train by means of a bar 
connecting it with a piston within the tube, the bar 
travelling in a slot closed by a suitable valve in the top of 
the pipe. Motion is obtained either by making a partial 
vacuum in front of the piston, as on Clegg and Samuda’s 
plan, or by forcing in air behind it, as proposed by Signor 
Piatti, of Milan. By the adoption of either system the 
dead weight of a locomotive would be saved; the rails 
might be made very light; the wear and tear of perma- 
nent way would be reduced to a merely nominal item, and 
much greater safety would be had than can be secured 
with the locomotive system. It is evident, therefore, that 
both the pneumatic and atmospheric systems present 
advantages for working steep inclines which entitle them to 
the most careful consideration from engineers and capi- 
talists. 

It remains to be seen which of these two systems is the 
better; and, furthermore, whether it is possible to so far 
improve either as to render it still more applicable to the 
required purpose. 

‘The pneumatic system is open to the grave objection of 
great first cost. It would hardly be possible to work a line 
such as that over Mont Cenis with a tube less than 12ft. 
iu diameter; anything smaller would not afford room for 
the carriages. The tube need not be necessarily circular in 
cross section, but of whatever form a smaller sectional 
area than 144 circular feet would not do. It is 
doubtful whether, setting the question of carriage accom- 
modation aside, even this would suffice. Taking the 
gradient as lin 12, and the grossload to be moved as twenty- 
four tons only, we have a gravitating force of two tons, or 
4480 lb., to be overcome, besides the train friction, which 
may be taken at 240 lb. more, or in all 4720 lb. Now 144 
circular feet equal 113°09 square feet, or, omitting fractions, 
16,272 square inches, and this area divided into the resist- 
ance, gives very nearly ‘228]b. per square inch, asthe requisite 
pressure required to force the train to the top of the incline. 
But this is a greater pressure than the pneumatic 
system contemplates. As there is no tight piston the 
leakage would certainly be very great, and it is very 
questionable if such a pressure could be obtained with 
the fan on Mr. Rammell’s plan with any reasonable approach 
to economy. Setting these considerations aside, however, 
we have to deal with the question of first cost—and this 
could not fail to be very great, A tube of cast iron 12ft. 
in diameter and three or four miles long could scarcely be 
cast, exported, brought up the incline, and put in place, for 
much less than £40,000 per mile. The construction of the 
tube in brick or stone instead of iron would constitute a 
Herculean task. However suitable therefore the system 
may be to the working of tunnels which must be made, 
po matter what the system of propulsion adopted may be, 
we cannot consider it suitable for mountain Jines above 
ground. In other words, it cannot be worth while to con- 
struct a tunnel for the sake of securing this mode of pro- 
pulsion. 

A locomotive engine of the ordinary construction, in- 
tended to perform, the same work under all conditions of 
weather, must weigh at least as much as the train— 
that is to say, twenty-foyr tons—for it would not be 
safe to count on more than one-sixth as the coefficient 
of adhesion, especjally as two tons of weight are lost 
by the position of the engine on the incline. The gross 
load to be moved being forty-eight tons, the tractive 
force needed would be in round numbers four tons, 
or one-sixth of the weight of the engine. By the adoption 
of Mr, Fell’s system, the ratio of the dead weight to the 
paying load would be reduced, but at the expense of con~ 
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siderable complication in the engine, causing some increase 
in the frictional resistance of the machine. By placing the 
paying load on the same frame as the engine, a similar end 
would in all probability be better obtained ; but this is a 
question into the consideration of which it is beside our 
purpose to enter at present. ; 

Dismissing then the rope, locomotive, and pneumatic 
methods of operating mountain railways, nothing remains 
but the atmospheric system; and we believe that this will 
be found, when properly applied, to constitute the safest, 
most economical, and most trustworthy method which can 
be devised of working heavy inclines. Even without any 
material modification on Clegg and Samuda’s plan, it 
would probably compete on tolerably equal terms with the 
locomotive. With the modifications which we shall sug- 
gest, it will, we think, be found to meet every reasonable 
requirement more satisfactorily than any other scheme 
which has ever been proposed or carried out; but it will 
be instructive, before going further, to compare the atmo- 
spheric with the pneumatic system. 

Let the load be as before, twenty-four tons, and 
the incline 1 in 12, the resistance to be overcome, 
including train friction, will amount, as we have 
shown, to 4720lb. The Dalkey and Kingstown line was 
worked with a vacuum of 7 Ib. per inch, and a vacuum as 
high as 8 Ib. or 9 Ib. was not unusual on the Croydon line. 
Leakage, however, increases in a far more rapid ratio than 
the degree of exhaustion, and it therefore becomes expedient 
to work with the most moderatedifference of pressure. If we 
select 5 lb. only, or one-third of an atmosphere, we shall be 
quite safe. Dividing 5 Ib. into 4720, we get 944s the proper 
area in square inches for the travelling piston. The area 
of a circle 2ft.103in. in diameteris948°419in., and a mainof 
this size would therefore be sufficient for the required pur- 
pose. We shall show in a moment that the evil of leakage 
would not be seriously felt under one system of construc- 
tion and working, however, and, therefore, we might almost 
as easily use a vacuum of 8 1b. per inch as one of 5 lb. The 
corresponding pressure acting on a piston of 590in. area 
would supply all the power needed, and for this a main of 
but 2ft. 34in. would be required. It would be merely a 
question of interest on first cost as compared with working 
expenses which should be adopted. In either case, how- 
ever, it is evident that both as regards facility for export, 
the cost of casting and erecting, and all other expenses, the 
outlay on a main 2ft. 10in. or so in diameter would com- 

re most favourably with the cost of a great tunnel of 
Iron 12ft. in diameter. If we take it for granted that 
a 2ft. 10in. main could be supplied, including all expenses 
for £10 per ton—and we believe the price need not be 
greatly in excess of thig—the cost per mile would amount 
to say £9500. A very considerable sum, no doubt, if we 
were dealing with long distances, but representing a very 
insignificant amount of capital when expended on a moun- 
tain incline some three or four miles long only. The price 
of a main increases in a more rapid ratio than its diameter, 
but taking the relative diameters as the measure of price, 
it is easy to perceivethat the cost of a pneumatic tube would 
be at least four times that of an atmospheric main, or say 
£40,000 per mile. 

We must now consider the disadvantages of the 
atmospheric system, and these are not difficult of explana- 
tion. As we co not to deal with a great length of line, 
worked at all sorts of speeds by all sorts of trains, we have 
fortunately nothing todo with what has been well termed the 
“inflexibility ” of the system. We assume the existence 
of a short line connecting two points, one at the top and 
the other at the bottom of a hill, and under such conditions 
inflexibility is a matter of no moment whatever. The 
remaining objections are these. Much power must be ex- 
pended in exhausting the tube for the passage of each 
train, and in maintaining the vacuum in spite of leakage 
past the main valve, the travelling piston, and the air- 
pump piston. The work, to be done by the exhausting 
apparatus may be graphically described thus :— 

A 2 In this diagram EC is 
| the atmospheric line, the 
space E A D represents the 
work performed in producing 
; ; the vacuum required for 
propulsion. This attained, the train starts, and the 
engine continuing by pumping to maintain, but not to 
increase the vacuum, performs the work shown by the 
space A D BC. he work shown by the dotted 
lines E a e b c, which represents leakage constitute 
part of the whole duty done by the engine. In 
any case all the air contained in the tube must be 
completely extracted. If the pumping apparatus is 
placed at the top of the hill, this represents in itself 
no inconsiderable amount of work, as the entire weight 
of the air contained in the tube, amounting to some ten or 
fifteen tons, has to be lifted to the top of the incline. As 
regards leakage, Robert Stephenson found, by elaborate 
experiments, that upon the whole it might in the case of 
the Dalkey line be counted at 30 per cent. of the entire 
power exerted from the engine. But it must not be for- 
gotten that the leakage is independent of the size of the 
tube. It will be approximately the same, whether the main 
be 3ft. or Gin. in diameter, because the continuous valve 
will be the same in either case, and it is past this valve 
that nearly all the leakage finds its way. The Dalkey and 
Kingstown main was 15in. only in diameter. Its area, 
therefore, was less than one-fifth of that of a 2ft. 104in. 
main, the leakage for which, therefore, would amount to 
less than 6 percent. This fact in itself represents no in- 
considerable gain, which it may be urged, however, is only 
obtained by incurring the expense of a main of great size, 
which will require very large and costly machinery to 
enable it to be exhausted sufficiently quickly to permit a 
train to traverse it with anything like a reasonable degree 
of velocity. We must reserve our examination of this 
argument for another article, when we hope to show that 
as an objection it has no existence whatever, inasmuch as 
i capable of doing little more than dealing with 
leakage alone may be made to answer every required pur- 
pose, no matter what the dimensions of the main. Q. 
(Zo be continued.) 
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TECHNICAL EDUCATION. 


THE conference on technical education already referred to in 
our columns commenced its sitting yesterday at two o’clock in the 
hall of the Society of Arts, John-street, Adelphi, under the presi- 
dency of Mr. W. Hawes, chairman of the council. The conference 
will be opened again to-day at twelve, when two hours will be 
allowed for the discussion of questions connected with purely 
technical education. We are unable to do more now in con- 
sequence of the pressure of other matter on our s and want of 
time, than give an abstract of yesterday’s p ings. 

The chairman briefly opened the proceedings by reading the 
programme, which we published last week, and announcing the 
resolutions to be proposed as follows :— 

“ First. That to establish and maintain a system of technical 
education ay ny (4 to the requirements of arts, manufactures, and 
commerce in the United Kingdom, the three following educational 
reforms should be effected:—1. That in the universities, grammar 
schools, and other educational institutes for the upper and middle 
classes of society, instruction in science and art should be placed 
upon the same favourable footing as other studies. 2. Efficient 
means of primary and secondary instruction should be brought 
within the reach of the working classes everywhere, and encourage- 
ment should be given to the study of science and arts in the upper 
classes of old schools in receipt of Government aid. 3. Special 
institutes for technical instructions adapted to the wants of the 
various classes and to the various industries of the country should 
be established and maintained in the United Kingdom. 

“Second. That in such measures as may be desirable for the 
general provision of the means of efficient primary education, 
it would be right to consolidate and improve rather than over- 
throw what has already been done, but that the voluntary prin- 
ciple requires to be supplemented by local rates for education. 

“Third. That while this conference acknowledges the benefits 
which have ensued from the educational clauses of the Factory 
Acts, it is of opinion that the Legislature ought now to declare 
that all children between certain ages employed in remunerative 
labour of a certain character should receive education at least a 
minimum number of hours in each year, security being taken that 
the education be efficient. 

“Fourth. That the council of this Society be requested to 
appoint a standing committee to take such steps as may give effect 
to the foregoing resolutions; to support all such well advised 
schemes for technical education as may be brought before it; to 
send such deputations to the Government as may seem expedient; 
and to re-assemble this conference when desirable.” 

Dr. Lyon Playfair moved the first resolution in an able speech. 
Eari Russel seconded, and other able speakers followed. 











THE Society oF ENGINEERS.—At the first ordinary meeting for 
this session held on Monday the 20th instant, Mr. W. H. Le Feuvre 
in the chair, premiums for papers read during 1867 were presented 
to Messrs. 8. W. Worssam, for his paper on ‘* Mechanical Saws;” 
A. Rigg, jun., for his paper on “‘ Heavy Guns;” J. Gresham, for 
his — on “* The Injector;” Ewing Mattheson, for his paper on 
“The Quality of Iron;” Mr. Baldwin Latham, president for 1868, 
delivered his inaugural address, A vote of thanks to the retiring 
president was passed. The following candidates were balloted for 
and duly elected: As members—R. F. Fairlie, J. T. Chappell, 
Henry Gore, Lieut.-Col. Henry Wray, R.E., George Spencer: 
As associates — Messrs. James Knox, Edward Harlock, C. W. 
Salmon. 

SILVERING GLASS FOR TELESCOPES, &c.—Liebig has just 
published, in the December number of the “* Annalen der Chemie,” 
the results of a long series of experiments of the silver- 
ing of glass for optical purposes, and recommends that the liquids 
employed for this beautiful process should have the following compo- 
sition:—Silver solution, one part of fused nitrate of silver to be 
dissolved in ten parts of distilled water; ammoniacal solution, 
commercial nitric acid, which contains no chlorine, to be neutralised 
with ordinary sesquicarbonate of ammonia, and the liquid to be 
diluted with water till it has the sp. gr. 1°115, thirty-seven parts of 
acid, of sp. gr. 1°29, require fourteen parts of ammonia salt; this 
ratio, however, is not absolutely true in all cases, since carbonate 
of ammonia is a salt of somewhat variable composition, and the 
point of exact neutralisation will have to be carefully determined 
with litmus paper. In place of the nitrate sulphate of ammonia 
may be used by dissolving 242 grammes of the latter salt in water 
and diluting the solution till it has a volume of 1200 cub. cent., 
and, consequently, asp. gr. of 1°105 to 1°106. Soda solution: This 
must be prepared from carbonate which contains no chlorine and 
has asp. gr. of 1°05, three volumes of lye of the sp. gr. 1°035—the 
density of this liquid when first prepared—when evaporated down 
to two volumes willhave the specific gravity required. From these 
threesolutions the silvering liquid (A), is then to be prepared by mix- 
ing them in the following proportions :—100 volumes of ammoniacal 
solution, either the nitrate or sulphate, 140 silver solution, and 
750 soda solution, making 990 volumes in all. If sulphate of 
ammonia be used it must be poured into the silver solution, and 
the soda be then added in small portions at a time. The mixture 
becomes turbid, and must be allowed to stand for three days before 
use, when the clear supernatent fluid is to be drawn off with a 
syphon. Reducing solution (B): fifty grammes of colourless sugar 
candy are to be dissolved in water to a thin syrup, 3°l grammes of 
tartaric acid to be added to it—and the mixture boiled for an hour, 
after which it is to be diluted till it occupies a volume of 500 cub. 
cent. And further, to 2°857 grammes dry tartrate of copper, dis- 
solved in water, soda lye is to be added drop by drop, until the 
blue powder at first formed is redissolved, and then this mixture is 
also to be diluted till it occupies a volume of 500 cub. cent. 
The reducing solution is finally prepared by adding one volume of 
the sugar solution to one of the copper liquid and diluting them 
with eight volumes of water, making altogether ten volumes. 
When it is desired to coat any glass surface a mixture is made of 
fifty volumes of the silvering liquid (A) and ten volumes of the 
reducing solution (B), diluted with from 250 to 300 volumes of 
water. Théglass objects are to be arranged vertically two and two 
in the trough, the silvering liquid to be diluted with the water in 
a separate vessel, after which the reducing solution is to be added 
to it and the trough filled with the mixture. In winter it is 
advisable to use warm water, s6 that the entire mixture shall have a 
temperature of from 20 deg. to 28 deg. Cent. Glasses for optical 
purposes should be placed horizontally so that they touch the 
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It is with mingled feelings of pleasure and anxiety that I enter 
upon the duties and responsibilities of the important office of 
prutions of this society. It gives pleasure by reason of the 

onour conferred upon me, which I assure you I feel deeply; but 
I also feel some anxiety as to the results of my term of office. 
We have just terminated the most successful year in the annals 
of the Society, and I succeed, in the duties of the office of presi- 
dent, a gentleman who has devoted a larger amount of time to 
the affairs of this Society than usually can fall to the lot of a pro- 
fessional man to give. It is my intention, so far as it lies in my 

wer, diligently to discharge the duties imposed upon me; and 

earnestly solicit your hearty co-operation and support. Onan 
occasion like the present I know it is expected that the president 
of this Society should give an address upon some subject asso- 
ciated with the objects of the Society. Year by year the task 
becomes more difficult, but on this occasion it is my intention, 
after having drawn your attention to some matters of passing 
importance to our profession, to speak to you of the results that 
have been toned ten the prosecution of the sanitary works 
that have been carried out in the towns of this country. 

At the present time we cannot be unmindful of the position in 
which our profession is placed, the period being marked by the 
almost total suspension of public works. The present condition 
of things may not be without its lesson, and the time may not be 
unprofitably employed in taking our bearings and ascertaining 
our position, in order that in future we may steer clear of the 
rocks and quicksands of speculation. 

Engineeers are, in a measure, responsible for the present posi- 
tion of affairs; and every engineer should know that the success 
of great public works is due, not only to the care and skill which 
have been displayed in the design or execution of the works, but 
also to the financial results of the enterprise; for unless public 
works, of whatsoever character or description, are made to pay, 
the employment of the private capital employed in their construc- 
tion will be diverted into other channels. 

In the railway system of this country we have an immense 
capital employed, but unfortunately at the present moment this 
description of property is at a discount, and there is a want of 
confidence in the public mind in all public works, arising, in a 


; great measure, from the financial disclosures of the condition of 


some of the railway companies of this country ; for when we 
know that upwards of 600 millions of money have been authorised 
by Parliament to be raised for the railway companies of the 
United Kingdom, and that probably upwards of 500 millions of 
the money have been actually raised in the shape of ordinary 
capital, preferential capital, debenture stocks, and debenture loans, 
we cannot but see that any commercial panic or failure of the 
system, tending to deteriorate the value of the property, must be 
attended with an immense amount of inconvenience and loss to 
the country. In a great measure the present financial position 
of some of the railway companies of the United Kingdom is due 
to the influence of Parliament in encouraging a rivalry that has 
led to the construction of many unprofitable works and to the 
deterioration of others. The conduct of Parliament with regard 
to the legislation on railways appears to have been most incon- 
gruous; at one period the committees report against the possibility 
of maintaining titive ; on another occasion powers 
are given to increase the capital of existing companies, and 
after all, schemes are sanctioned that tend to divide the 
traffic and divert the legitimate profits of the original undertaking. 
All the great works in this country that have been established 
with the sanction of Parliament should have their interests pro- 
tected; at the same time judicious regulations as to the limitation 
of profit, and as to the general management of the concern, should 
be imposed, which would give the public those advantages which 
are supposed only to accrue in the face of competition—competi- 
tion often ruinous, and which is ultimately terminated by failure 
or combination, It cannot but be seen that the opening of 
upwards of thirteen thousand miles of railway in the United 
Kingdom, apart from the capital employed in their construction, 
has given an immense impetus to the trade and commerce of our 
country; moreover, the works of this character have not been 
without their influence in increasing the value of property 
throughout the kingdom. The knowledge of these simple facts 
will, at no very distant date, lead, it is to be hoped, to the 
resumption of operations whereby the benefits of our great railway 
system may be further extended, and when this day does come 
we shall be wiser and more able to meet its requirements. In the 
meantime we must direct our attention to other works, and so 
provide employment for the industrial classes of this country. 
With our railway system has sprung up that system of electric 
telegraphy which has bee’. so generally adopted and usefully em- 
ployed throughout this country. This branch of engineering 
has received very great attention, and has reached a high degree 
of excellence. The completion of the Atlantic cable, the suc- 
cessful measures taken in grappling for the original and broken 
cable in deep water, are now facts of history; but we well know 
that the news of the success attending the various operations 
of laying the cable sent a thrill of joy through the veins of every 
true citizen. We rejoiced with those who had successfully linked 
the New and Old Worlds; we felt thankful that their skill, 
industry, perseverance, and enterprise had been rewarded with 
success that marks the event as an era in history. The present 
period is a critical one for those who have devoted their attention 
to the telegraph system of this country; for it is not impossible 
that Parliament, in the ensuing session, may be asked to adjudi- 
cate upon a measure by which the telegraph system of the 
country may be handed over to the Post-office authorities. It is 
thought by some persons that by combining the offices of the 
telegraph and the postal arrangements of the country a great 
reductiun of expenditure will accrue, and that therefore the cost 
of forwarding telegrams will be reduced. We cannot but see that 
the proposed measure is one of those steps tending to centralise 
power in the hands of Government, and it may have the effect 
of stopping the efforts of private enterprise; therefore a measure 
of this kind, although it may be attended with some advantages, 
yet, as it may tend to cramp the spirit of enterprise of the 
country, should be carefully watched by those interested in the 








surface of the liquid. The silver film deposited by this method is 
transparent and of a blue colour and bright lustre, and adheres 
with such a degree of firmness that it is not removed by the 
polishing brusb, The process is adapted to the construction of 
mirrors, the cost of the production of which does not exceed that 
of the commonest kinds. Analyses showed that with the above- 
mentioned liquid mirrors with perfect reflecting surface could be 
made by the expenditure of not more than from three to three and 
a-half grammes of silver to the square metre. Unless copper is used 
the silvering the glass surface cannot be accomplished, though 
Liebig can give no explanation of the part which this metal plays 
in the operation. When the solutions contained no copper he 
found that the silver deposit was irregular and interspersed with 
white spots; the addition of a trace of the copper, however, 
rendered it lustrous and continuous, while the presence of a greater 
quantity of this metal prevented the formation of any silver film 
whatever. Adhesive agencies which have escaped theoretical con- 
siderations come into play in this phenomenon. The point is to 
oo to the liquid such a composition that its icles shall have 
ess adhesion to the silver than to those the glass; if the 
adhesion of the fluid particles be the greater no film is formed on 
the glass. Liebig states that a firm in the neighbourhood of 
Niiremberg have for some time past been manufavturing very 
excellent mirrors on this plan, but there appears to be no ready 
sale for them. He expects, however, that the prejudice against 
silvered suirrors will die out in time, 





develop t of all public works. 

The past year has been signalised by one of those International 
Exhibitions of the industry and commerce of the nations of the 
earth. The late Exhibition of Paris differs somewhat from the 
former Exhibitions, inasmuch as an attempt was made to render 
the visitor conversant, not only with the products and state of the 
manufactures of different countries, but likewise with the habits 
and customs of their inhabitants. Exhibitions of an international 
character were inaugurated by our own countrymen with a view 
to stimulate the trade of the country by inducing a spirit of 
rivalry and competition which would lead the manufacturers to 
vie with each other in advancing and perfecting our arts and 
manufactures. 

The International Exhibition of Paris of the past year cannot be 
studied without giving a lesson to the manufacturers of our 
country; for we saw in it how closely we are being copied and 
followed in those manufactures that mark the modern progress 
of science, and that we have a task to undertake if we hope to 
maintain our supremacy and sway the commerce of the civilised 
world. There are those at the present day in this country who 
believe that, unless immediate steps are taken to avert the 
calamity, our manufactures are fated for destruction and our 

d d to perdition; and who look to the little pro- 
gress made by our country, between the Exhibition of 1862 and 
that of last year, in support of their views. It does appear that 
the short time that has elapsed between these Exhibitions is not 
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sufficient to throw out in strong contrast with other nations the 
improvements and advances that we, as a nation, have made; 
bat, if we take a longer period, dating from the Exhibition of 
1851, of which the late and lamented Prince Consort spoke prior 
to its formation, ‘‘as a new starting-point from which all nations 
will be able to direct their future exertions,” we shall be enabled 
to see that we have been moving forward in the march of human 


progress. 

In chemi important discoveries have been made; amongst 
others, those utiful colours known as the aniline series have 
been produced. Hydrocarbon oil distilled from coal is manufac- 
tured on a large scale. The art of photography has been extended 
until it is become of infinite service to every branch of art and 
manufacture. The fine arts of painting and sculpture have not 
been surpassed. Electric telegraph communication has become 
oceanic. Magneto-electricity has been adapted and used for illu- 
iiination of lighthouses. The manufacture of iron has been im- 

roved, and steel is now made by one process. The art of ship- 

uilding has made great strides. The appliances and munitions of 
war have been perfected. Economic appliances in connection with 
steam power have been rapidly advanced. Greater attention has 
been paid to the value of human life and the conditions best calcu- 
lated to preserve its integrity. Steam power has been successfully 
applied to the cultivation of the soil. Numerous inventions have 
been patented tending to abridge and facilitate labour. The old- 
established manufactures of the country have been improved, and 
new industries have arisen which have a vitality that promises 
long endurance. The wealth and commerce of the nation have in- 
creased, 

Although it must be clearly seen, when viewed through the 
long vista of time, that we have progressed and are still progress- 
ing in our arts and manufactures, we cannot lose sight of the fact 
that foreign nations have advanced faster than we have. They 
started in the race with a place far bclow us, and are now treading 
closely on our heels, and even now compete with us in our own 
markets for works requiring engineering skill and knowledge, as 
can be seen from the returns of the exports and imports of our 
country, which show that the value of the exports of raw and 
unmanufactured iron has year by year steadily increased, while 
our exports of machinery have decreased, and the imports of 
manufactured iron and steel into the country have increased. We 
find that Austria, Belgium, France, Prussia, and Switzerland are 
the nations that have made the greatest progress; and these are 
the nations, by a singular coincidence, which have paid the 
greatest attention to the education of their populations. The art 
of learning has been fostered by them, and has grown up and 
developed itself simultaneously with the development of the 
manufactures of those empires. The foreign workman is taught 
the principles that govern his every-day operations; and, by the 
aid of his theoretical knowledge, the successful copying of 
English designs, and the use of English tools, he has Bn 
able to develope and advance his particular manufacture io 
his own country; and ‘so an impulse has been given to foreign 
industries that we in this country only realise by the 
startling results. It cannot be gainsaid that the English 
nation have displayed in a greater degree than any other nation 
talent for inventions and all the energy and enterprise necessary 
for success, and therefore, if we develope and po wath the in- 
telligence of our citizens to the same extent as in foreign countries, 
we shall never be beaten in the great race of human progress. 
We as a nation must remove every obstacle to the progress of our 
people. We must teach our workmen applied science, which will 
give them confidence in the development of improvements. Above 
all, we must teach them to emulate those truly great men who 
have risen by their own exertions from lowly positions to be the 
brightest ornaments of our profession, and whose memories still 
endure in all that perpetuates the memory of men on earth—in 
the offsprings of their genius and in the respect and homage of 
mankind. We cannot be unmindful of the fact that in order to 
secure the result we hope to bring about by the means of technical 
education, we must place labour and capital in closer relationship, 
and must adopt measures that will put an end to strikes and lock 
outs. The combinations of capital against labour and labour 
against capital must come to an end. The restrictions of trade 
societies compelling men to work with an average ability must be 
removed. Labour, like trade, should be free, and having all the 
blessings of liberty it will expand and progress. 

We will now consider briefly the results of the sanitary works 
that have been carried out in this country. History teaches us 
that in remote periods works of drainage and water supply were 
considered necessar, whenever men congregated together in 
large masses; hence we find that the oldest cities of the world 
were sewered and well supplied with water. But then came a 
period in history when the benefit of sewers and abundant sup- 
plies of pure water appear to have been forgotten, or at least 
ignored; when sanitary science, like many other branches of 
science, descended to the very lowest ebb, only to be revived in 
its true + age within the memory of living man. In our own 
country the evils arising from retaining decaying animal and 
vegetable substances in the vicinity of our dwellings, and in 
some cases in our habitations, was patent to the early sanitary 
reformers, Year after year the fearful scourge of epidemic and 
endemic diseases, and the clear and unmistakable warnings of 
the cause, compelled Parliament to pass that measure known as 
the Public Health Act, 1848, the aim and object of which was 
to maintain and improve the state of the public health of the 
country. No sooner was the measure passed than a large number 
of towns took advantage of it; and there are now about 650 towns 
and districts in this country that are governed in their various 
sanitary operations by that Act and its subsequent amendments. 
The sanitary laws of the country are intended to promote the 
adoption of such measures as are calculated to secure the health of 
its citizens. Pure air and water must be considered absolute 
necessaries, if life and health are to be maintained. The crowding 
together of masses in the cities, towns, and villages of our country 
naturally leads to the production of much offensive matter, which, 
if retained in the midst of our populations, will vitiate the atmo- 
sphere and poison the water supply; and the human body, robbed 
of its life-giving el ts, is pol 1 by the emanations of its own 
creation, and soon becomes the victim of disease and death. The 
modern works of sewerage and water supply have been experiments 
made for the purpose of improving the state of the public health, and 
that they have accomplished the end for which they were inaugu- 
rated will be seen by the following table, containing the results in 
twelve towns : 
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It will be seen at a glance that the sanitary works which have 
been carried out in these towns have had a marked effect in 
staying the ravages of disease and death, and of sere gad the 
average duration of life in those towns that have ado; proper 
measures, By reference to the last column we see t a great 
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reduction has been made in the number of deaths from that 
painful and lingering disease that is so fatal to our country— 
which is an unlooked for success, and is probably due to the 
drying of the soil by works of sewerage. How much society 
loses annually by Peer | diseases it is impossible to fully 
estimate, as health is so intimately with all the 
branches of every-day life. We know full well that the power 
of ne ability forms the basis of all description of labour, 
and that the full value of work cannot be got from a sickly, and 
therefore feeble, population; therefore those communities that 
are in sanitary condition are considerable losers. The 
national pes end of the country is impeded by the undue 
amount of sickness we have to support and the losses of human 
life we have to sustain. If upon no other than economic 
grounds it is true economy to spend some little of our earnings 
in the prosecution of sanitary works. An estimate of the probable 
result of the value of —a works can be propounded in this 
way :--lst, the saving in the cost of funerals, inclusive of 
mourning and fees, which may safely be set down at £5 each; 
2nd, the saving by reason of the escape from sickness, with its 
cost, and the value of lost labour; and it may safely be taken that 
for every life saved by sanitary works twenty-five persons escape 
sickness, and that £1 per case would represent a moderate value 
of the result; 3rd, the value of the labour saved to the country 
by prevention of premature death. For every adult female 5s. per 
week, and for every adult male 10s. per week, or a mean of 7s. 6d. 
per week, may be taken as the value of the labour over and above 
the cost of maintenance. Taking a town in this way, and com- 
paring the result with the expenditure that has been incurred in 
providing the means by which these results have been obtained, we 
shall see at a glance the result of sanitary operations. We will take, 
for the sake of example, the town of Croydon, in connection with 
which many of you are aware I have laboured for some years :— 
Purchase of freehold lands, £50,000; construction of waterworks, 
£70,000; construction of sewers, sewage irrigation works, public 
baths, abattoirs, and general improvements, £75,000; total, 
£195,000. The average mortality of the town of Croydon for seven 
years previous to the construction of sanitary works was 23°66 per 
thousand; and for thirteen years since they have been in opera- 
tion it has been 18°64 per thousand, showing a saving of 5°02 
per thousand per annum. The mortality in the year 1848 was 
28°16 per thousand, and in the. year 1857, 16°6 per thousand ; 
in 1848 the population was..19,380, in 1867 it was 50,750, 
showing that the — increased 160 per cent., and the 
death-rate reduced = cent. between the extreme periods. 
The mean population for thirteen years since the works have 
been completed and in successful operation, commencing with 
the year 1855, has been 37,375. By taking the mean saving of 
life of 5°02 per thousand, and multiplying it by the mean popu- 
lation in thousands, and again by the number of years, we get 
37°375 x 5°02 x 13 = 2439 lives saved. Of this number six- 
tenths, or 1463, would be adults, or persons above the age of 
twenty years, and probably one-tenth would be infirm from age: 
by making this deduction, we have still 1317 lives, in the full 
vigour of life, saved. By using the figures before quoted in con- 
nexion with the lives saved, we shall get the money value of the 
benefits conferred by the works:—2439 funerals, &c., saved, at £5 
each, £12,195; 2439 < 25 = 60,975 cases of sickness prevented, at 
£1, £60,975; 1317 value of labour, at £19 10s. for six and a-half 
years, £166,828 5s.; total, 239,998 5s. These figures show that in 
Croydon, in the short space of thirteen years, a sum exceeding by 
25 per cent. the total expenditure for all purposes has resulted 
from the prosecution of the sanitary works. Although it has been 
here attempted to put a money value on life, we feel individually 
that life is priceless, and that we may look to the 2439 persons 
saved from the jaws of death in this town alone as the living testi- 
monies of the great value of sanitary works. 

It cannot but be seen that the case has been understated. The 
averages do not give the full saving when the population increases 
rapidly and the scale of mortality as rapidly declines; and, more- 
over, it should be considered what would have been the probable 
increase in the death rate if the original state of affairs had been 
allowed to continue to the present period. for an examination of 
the mortality tables prior to the existence of sanitary works and 
the efforts of sanitary labour shows a gradual increase. With all 
the benefits that have been conferred by the prosecution of sanitary 
works, it cannot be overlooked that the first efforts of our sanitary 
re‘ormers have been marred by reason of the state of pollution of 
the watercourses and rivers of the country. The growing evil 
of the system has found a remedy in the application of the 
liquid sewage to land; and, by a natural process, those foul 
streams that taint our rivers and water supplies may be turned 
from a course of destruction into a channel that will add to the 
material wealth of the nation. The results of sewage irrigation, 
as it is termed, are marvellous. Large and luxuriant crops are 
produced, while the foul streams are converted into comparatively 
pure water. The following analyses will show the result: they 
are by Dr. Odling, a result of samples taken every quarter of an 
hour for twenty-four hours on the 23rd and 24th of November 
last. The sewage at the time was flowing over thirty acres of 
land, on which it had been continuously flowing for about two 
days; the volume of sewage passed on to the area in the twenty- 
four hours was 3,274,300 gallons, and the effluent water flowing 
off after purification, was 2,245,200; so that 314 per cent. of the 
whole volume was lost by evaporation and absorption. As the 
land was completely saturated prior to the experiments, it may 
fairly be taken that 15°75 per cent., or one-half the entire loss, is 
due to ——— through the plant and from the water surface. 
This would tend to condense any impurities that remain in the 
effluent water in the proportion of the reduction of volume. In 
the analyses given the result that would be obtained by condensing 
the water supply is shown in the third column :— 
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A comparison between the second and third columns will show 
how nearly the sewage has returned to the state of the pure 
water as supplied to the town. It may be observed that the total 
amount of organic and volatile matter contained in the effluent 
water after passing over the land is less than the average amount 
contained in the water supplied by any one of the existing London 
wate: companies; and therefore it may safely be laid down that 
sewage after such purification is fit to be turned into any fresh 
watercourse. It may be remarked that the analysis of the sewage 
was made at a period of the year very wiumalile to the system. 
We must all have seen that as the process of applying sewage to 
land has become successful in effecting the purification doubts 
have arisen as to the probable effect of spreading large volumes of 
it over areas in the immediate vicinity of populous places. The 
result of the application of sewage to land, in a sanitary point of 
view, is equally assuring, for we find upon examination that 
Norwood, which has its irrigation area close to an inhabited dis- 
trict, during the three years the sewage has been applied to the 
land has had a mortality of 18°17 per thousand in 1865, 15°13 in 





1866, and 14°21 in 1867; while the same area, but inclusive of 
more distant localities, has had during the same period the 
respective mortalities of 21°26, 20°04, and 16°60; so it appears that 
in the rapid growth of the plant, the assimilation of nitrogenous 
and carbonaceous matter and the elimination of large volumes of 
oxygen of the plant we have the antidote for what otherwise might 
prove baneful in its effects. 

There is one subject in connection with the construction of the 
sewers themselves which is of such vital importance that mention 
of it must not be omitted, and that is the subject of ventilation. 
It appears to have been to a very great extent ignored in all the 
early sewer works of this country, and it can never have occurred 
to the designers of those early sewer works that the volume of 
water poured into a sewer always displaces an equal amount of 
the mephitic air of the sewers. It may be taken for certain 
that deleterious gases are liberated in every system of sewers, 
from the very moment fecal or other decomposing matters are 
admitted into them to the time the sewage is utilised upon the 
land, or entirely dissipated by being poured into the sea. The 
very fluctuation of the flow of sewage through a sewer will give 
those gases a force, in an unventilated system of sewers, that will 
enable them to pass through any trap, and so into our habitations. 
On the other hand the fluctuation in the flow of sewage is a valu- 
able aid to a system of properly ventilated sewers. The happiest 
results have attended the introduction of a system of sewer venti- 
lation in Croydon: the average improved rate of mortality in 
Croydon has been reduced two per thousand by it; and in Liver- 
pool, which has been susvniiiaiie an unhealthy place, the 
mortality has been reduced from 42 to 30 per thousand, chiefly by 
the ventilation of the sewers. With regard to the gases escaping 
from the ventilators, the principle of oxidising them by charcoal, 
as recommended by Dr. Stenhouse, is easy of application, and has 
proved very successful in its results. There are other modes of 
disinfecting or dissipating the sewer gases that may be adopted in 
| cases; but, as the method to be adopted depends upon 

ocal conditions, no general rule can be laid down for the guidance 
of the engineer in the matter, and he must, therefore, in every 
case adapt general principles to local circumstances. 

Sewers remove by the aid of water those matters that are so 
pernicious to our health and life; and therefore the question of 
water supply as one of the great aids to sanitary success demands 
the earnest consideration of the members of our profession. ‘The 
various questions concerning the provision of water for our fast in- 
creasing population are of great moment, and the matters relating 
to the purity and the modes of preserving or effecting the purifica- 
tion of our water supplies are also of great importance. 

Men in all ages and countries have given a great amount of 
attention to the means of procuring good and abundant supplies of 
water. In bygone ages works of great extent have been executed 
in order to convey life-giving streams from great distances to the 
crowded cities of their times, and many of those works have been 
of so colossal and durable a character as to outlive the very cities 
they were intended to supply. In our own day we find pressing 
necessity for water so great that schemes are proposed of a magni- 
tude surpassing those that have been before executed in any age 
or country. We have the scheme of Mr. Bateman, to bring the 
water of the upper tributaries of the Severn from the Welsh 
hills by a conduit 183 miles long for the supply of water 
to the three million inhabitants of London and the inhabi- 
tants of the towns on the line of the aqueduct. By this 
scheme it is proposed to give a,constant supply of water 
at sufficient pressure for all purposes, the lowest reservoir 
in the scheme having an elevation of 450ft. above Trinity 
high-water mark. It is ultimately intended to bring 200 
million gallons of water per day into London, the present supply 
being about 100 million gallons per day; but at first it is only 
intended to furnish 120 million salen per day, and it is estimated 
that the work will cost £8,600,000. We have also the scheme of 
Messrs. Hemans and Hassard, of tapping the lakes of Cumberland 
and Westmoreland, and impounding the water of that very wet 
locality, carrying it by a conduit 240 miles in length. The 
minimum elevation of the source of supply would differ but 
slightly from that of Mr. Bateman. The cost of this project to 
convey 250 million gallons of water per day to London is estimated 
at £12,200,000; if 200 million gallons only were required the esti- 
mated cost is £11,200,000. 

Then we have the scheme of Mr. Remington for collecting the 
waters of the Dove, the Wye, and the Derwent, from the hills of 
Staffordshire and Derbyshire, and conveying them to London by an 
aqueduct 138 miles in length, and at sufficient elevation to distri- 
bute the water for all purposes. The quantity of water proposed 
to be supplied by this scheme is 83 million gallons per day, and the 
cost of the works are estimated at £5,000,000. 

We have also the scheme of Mr. Dale for supplying the popu- 
lous towns of Lancashire and Yorkshire with 131 million gallons 
of water per day, to be taken from the lakes of Cumberland and 
Westmoreland; and itis estimated that this scheme will cost about 


000,000. 

Other schemes have been produced for improving the modes 
of increasing and perfecting the local supplies of water, whose 
authors think that, by proper means, we may enjoy in their virgin 
purity those supplies of water that nature has directly placed at 
our dispos 

Vast sums of money have of late been spent in establishing or 
extending systems of waterworks in our populous cities and towns, 
and the experience that has generally been gained leads us to draw 
some general conclusions applicable to all works. 

Water supplies should be abundant and pure. The average 
quantity of water supplied to the population of 120 towns of the 
country is 25 gallons per head per day; in some of those towns the 
supply equals 50 gallons and upwards per head per day, and in 
others it is as low as 10 gallons per head per day. In studying 
matters relating to water supply, the — of the supply is of 
paramount importance; the results of using impure water are 
generally more speedy and certain than those arising from impure 
air, as the poisonous matter taken into the stomach passes at once, 
by the process of venous absorption, into the system. Year by 
year it becomes more difficult to preserve the purity of our sup- 
plies of water. The greater the attention paid to the cultivation 
and manuring of land, and the continual increase of our population, 
tend materially to destroy the purity of our water supplies. It is 
an axiom in seeking for water that the purity of water and 
fertility of soil are never to be found together. 

The supply of water should be constant, and should be distri- 
buted at such an elevation as to command the highest houses. 
Such a supply is invaluable, and, in addition to the results to 
be gained in a sanitary point of view, the advantage of having 
water always at command for the purpose of extinguishing fires, 
watering streets, flushing sewers, and dispensing with the drudgery 
and labour of carrying water, are very great. I cannot con- 
clude my remarks on water supply without referring to the failures 
of reservoir dams, which walentanately have of late been so 
common. The thrilling interest taken in these failures, due to the 
calamitous results arising from them, will, it is to be hoped, lead, 
in all future works, to more care and attention being paid to the 
construction of the work itself and to its position, with a view to 
secure immunity from such sad catastrophes. 

That sanitary works have answered the purpose for which they 
were intended, and that sewerage and waterworks have been the 
means of accomplishing this end, is abundantly shown by the 
results, whereby the lives of thousands of our teeming populations 
have been nme | and much misery and suffering prevented, and at 
the same time the social and moral habits of the people raised by 
the means that have been adopted. 

In concluding my address it may be remarked that modern 
engineering had its birthplace in this country, and we trust that it 
will ever find its home in it. We cannot but feel justly proud of 
the great strides that our profession has made, and is still making, 
and of the great benefits it has conferred on the civilised world. 
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A century and a-half ago there were no modern engineering wor! 
of note—no canals, railways, harbours, a ncode wounuiontne 
name; but at the present rm works of great utility and magnifi- 


cence have been constructed, and there is no obstacle so great that 
it cannot be surmounted by the and of our 
profession. If mountains obstruct we tunnel 


our progress 

them, if a valley or stream intervene between us and the 
object of our cuhiiien we bridge it. We set up barriers to 
curb the fury of the ocean, and we multiply the means 
of international communication, thus bri man and his 
fellow-man into closer communication and relationship. We 
make use of the great power of electric currents so that we are 
able to flash our thoughts from land to land with the instan- 
taneous velocity of lightning. We perfect the machinery used in 
the manufactures of this country, and multiply the conveniences 
and luxuries of civilised life, and bring them within the reach of 
all classes of our communities. We tap the living streams of 
water, and bring home the life-giving element to quench the thirst 
of our communities. We remove, in an expeditious and inoffen- 
sive manner, from the midst of our populations those matters 
thrown off by nature and destructive to life, and thus set a bound 
to the tide of disease and death. We bring up from the buried 
stores of nature materials that are used for the comfort of man, or 
are fabricated into countless forms, and without which we should 
be unable to carry out those great works which mark the progress 
of modern engineering, and stamp the age in which 4 are exe- 
cuted with their character. The great progress made b: by our pro- 
fession shows that its members have been equal in ability to the 
varied tasks they have had to perform; but let us not trust to our 
prestige, but endeavour to open up new fields for labour that may 
improve our manufactures and facilitate our commerce, and so 
defy legitimate competition. 

In the sanitary works of the country, in Mma engineer- 
ing, in the gigantic schemes for ship canals p: ed in distant 
parts of our own empire, and likewise me Ay ‘of like magnitude 
proposed in other countries by our own countrymen, and in 
which English capital would be expended, we may find an outlet 
for our talent and e loyment for our industrial classes. 
We cannot be unable that our profession im s upon us 
an important trust ; we have received it in its full vigour from 
the hands of those who have gone before us, and it is now our 
ptivilege to extend its usefulness, and hereafter to hand it down 
to posterity, not only unimpaired, but improved and perfected. 
As our profession is d dent for adv t upon many 
branches of art and science » needing the strength and skill of the 
mechanic, the scientific knowledge and attainments of the philo- 
sopher, and as it is not the knowledge of a single individual, but 
the accumulated knowledge of individuals and ages that makes 
up the whole profession of an engineer, this fully demonstrates 
the necessity of individual members of our profession making 
themselves conversant with the works and labours of others, and, 
by promoting an interchange of aye ¢ and idea, adding much 
to the general store of information which will not only advance 
our profession, but promote the true interests of the individual 
member. 

It is by the aid of societies like this that we are enabled to 
accomplish that good for our profession we must each and all 
earnestly desire. Iam right in saying that this Society has made 
greater progress, judging from the number of its members, 
and the variety of the papers that have been brought before 
it, than any other engineering society during the period it has 
been established. The benefits of the Society are ours to en- 
joy, ours to preserve, and ours to transmit; then let us each 
individually strive to advance its interests, remembering that 
in promoting those interests we are truly advancing our own 
best interests. Let us strive to sink all jealousies, remembering 
that the field is extensive enough for the operations of various 
engineering societies and individual members of our profession ; 
let us have no rivalries, except that rivalry of vieing with each 
sod to promote the true interests and advancement of our pro- 
ession. 





Tue Department of Science and Art are again busy in gathering 
examples for the forthcoming and concluding Exhibition of 
National Portraits, which will open in April next. 

THe Census OF ENGLISH STEAMSHIPS.—The Board of Trade 
have issued a return showing the name, age, tonnage, dimensions, 
port of registry, horse-power, registered owners, and several other 

articulars as to the whole of the steam vessels of the United 
ingdom, which gives an interesting insight into the condition of 
our commercial navy. We propose to make an analysis of its con- 
tents, and also by reference to the list of the ships of the royal 
navy, and the returns and reports as to the number and condition 
of the ships belonging to British colonies, to mass the whole 
together with the view of indicating the maritime resources of the 
British empire. It appears from this list that the entire number 
of steam vessels of all classes registered in the United Kingdom 
to 1867 was 2808, with registered tonnage 869,502, and gross 
tonnage 1,270,240. The proportion of wooden vessels is remark- 
ably small, being about 10 per cent. on the whole, and a large 
majority are described as ‘‘ screw” vessels. 721 steam vessels are 
registered for London, 47 for Bristol, 102 for Hull, 523 for Liver- 
pool, 138 for Newcastle, 165 for Shields, 49 for Southampton, 114 
for Sunderland, 266 for Glasgow, 70 for Leith, 54 for Belfast, 
57 for Dublin, and 43 for Waterford. The list ‘of steamships in 
the royal navy, as shown in the present navy list, numbers 735, 
which, added to the previous number of steamers, gives us a total 
of steam vessels for the United Kingdom of 3643, and deducting from 
the mercantile steamers in the proportion of 10 per cent. of wooden 
vessels, we have a total of nearly 3300 iron steamships. It is also 
worthy of notice that these are nearly all of comparatively recent 
construction, for although a few old vessels stand in the list —the 
Sir Edward Banks, for instance, belonging to the General Steam 
Navigation Company, having been built as long back as 1826—the 
general character of the whole is that they are of modern build. 
‘With respect to the colonies we have no general definite informa- 
tion, but we may be able, by looking at the returns, to make an 
approximate calculation. The total tonnage of British vessels 
which entered and cleared in 1865, according to the statistical 
abstract of our colonial possessions just published, was 3,825,000 
in Australia, 5,383,000 in British America, 1,149, 962 in British 
West Indies, and about 700,000 in our African possessions, which 
gives a total tonnage entered and cleared of above 11,000,000. 
The total tonnage of vessels which entered and cleared at the 
ports of Great Britain was about 32,000,000. The trade at the 
ports of all our colonies combined would appear to be about a 
third of our own, and we may safely take the number of their 
steam vessels as not being less than a fourth of our own number. 
This will give a total of steamships for the colonies of 702, and a 
gross total for the British empire, including her colonies, of 4345. 
= is worthy of note also that the intercolonial shipping trade 
appears greatly on the increase. In a return recently made by 
the governor of South Australia it appears that out of a total 
number of ships inwards of 619, 69 vessels were from Great 
Britain, 330 from Victoria, and 152 from New South Wales. In 
the latter place a similar activity is observable, 4030 vessels 
having entered for the inward and outward trade, with an aggre- 
gate tonnage of 1,326,182. A large increase is also reported from 
Queensland, the aggregate number of vessels entering and cleared 
having been 985 in the last year, being an increase of 158 vessels 
over the number in the previous year, nearly all of this trade 
being with New South Wales and adjacent colonies. It would be 
interesting to know exactly what our shipping numbers, and were 
a similar return given of our sailing vessels to the one in hand 
relating to steamships, also including the same information from 
= of ye —— a —— have the demonstration of a great 
act, not only in relation to the mercantile operations of the king- 
dom, but also as to our means of defence, as 
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Grants and Dates of Provisional Protection for Six Months. 


2538. JOHN BAYLEY and THOMAS BAYLEY, jun., Lenton, Nottingham, “ITm- 
provements in the manufacture or production of leather.”—7th September, 


1867. 

2884. MATTHEW FITZPATRICK, Duke-street, Lincoln’s-inn, London, « Improve- 
ments applicable to railway trains for the pi of 
from collisions or other casualties on railways.” —14th October, 1867. 

2926. JOHN HILL and SAMPSON SHELLEY, Manchester, “ Improvements in 
looms and in the method or process of preparing Sar es Se eae Ge 
plain loom to weave checks or stripe goods.” —18th Outer: 186 

3306. ROBERT LEIGHTON, Shoe-lane, London, and THOMAS a Cam- 
bridge Villa, Gilston-road, West Brompton, Middlesex, “ Improvements in 
the method of sewing sheets of paper forming books and pamphlets, and in 
machinery for effecting the same.” —22nd November, 1867 

3537. ALFRED VINCENT NEWTON, Chancery-lane, London, 
method of manufacturing cast steel and malleable iron.”—A communication 

from Edward Louis » New York, U.S.—12th December, 1867. 





“ An improved 


- EDWIN IZOD, Grocers’ Hall-court, London, ‘‘ Improvements in the finishing 
stays, and in means or apparatus employed therein.”—2nd January, 1868. - 
Phe! JOHN COX, Birmingham, “Certain improvements in fasteaings for sleeve- 
links, which said improvements are also applicable to the fastening of brooch 
pin points, belt and other clasps, gloves, stay, and legging busks, and other 
dress and j fasteni 
23. TURNER POWELL ASTON KEy, Clifton Mount, Rotherham, Yorkshire, 
eS ns to be used for the erection of houses in the 


streets of popu! 

25. JAMES fm erred rm and BARTHOLOMEW DELLAGANA, Shoe-lane, London, 
“ Improvements in printing machines, and in the manufacture of electrotype 

« blocks to be used in such machines."’ 

26. MARY ELIZA ROY, Upper Norwood, and LOUISA PREVETT, Penge, Surrey, 

“ An improved receptacle for containing needles, thread, and other articles.” 
—ird January, 1868. 

28. JOHN THOMAS EMMERSON and JOSHUA MURGATROYD, Heaton Norris, 
Lancashire. ‘* Improvements in the manufacture of iron, and in the applica- 
tion thereof to certain useful pu 

30. WILLIAM JOHN BLUNEROGE, St. Helen’ 's, Lancashire, ‘‘ Improvements in 
= manufacture of snuffiess dip candles, and in apparatus employed there- 

n.” 

31. WILLIAM EDWARD NEWTON, Chancery-lane, Londop, “ An improved me- 

went for converting power into speed and speed into power, 





3553. LOUIS CHRISTOPHE and. JOSEPH MONTIGNY, B “Ani 
| aera teres of grape shot.” "m1 3th December, 
186’ 

3578. WILLIAM JACKSON and JOSEPH DYER, 1 Pa. “ Improvements in 
the construction or valves and valve c cocks.” 6th December, 1867. 

3601. HENRI ADRIEN BONNEVILLE, P. ti vey ,» Middle- 
sex, “An improved apparatus to manufacture | rime of hats.’ Fond com- 
munication from Jean Prosper lot, B pol, Paris. — 
—18 . 1867. 

3622. GBORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
circular knitting machines.”—A communication from George Jobnstone, 
Philadelphia, Pennsylvania, U.S.—20th , 1867. 

3656. CHRISTOPHER POTTINGER, Anstruther, Fife, N. _ « Mpa tage ony in 
motive power engines, part of which i the 
arrangement and construction of pumps for 1 = and pon liquids, fluids 
and other substances generally.” —244 December, 

3668. JOHN LIGHTFOOT. Lower House, near Burnley, Lancashire, “ Improve- 
ments in printing certain textile fabrics and yarns. 











3669. NATHANIEL GREENHALGH, Sharples, WILLIAM SHAW, ——_ and | 





JAMES MALLISON, Halliwell, L 
certain yarns, and in apparatus employed therein ” 

3671. ERNEST CHARLES JETOT, EMILE HORTENSIUS, CHARLES CROS, and 
MARIE MARGUERITE AJMEE D EIMAR DE JABRUN, Rue Royale St. Honore, 
Paris, ‘‘ A hat protector or apparatus for preserving hats and caps from rain, 
dust, or otherwise.” —26th December, 1867. 





3673. JONATHAN EDGE, Tipping Ironworks, Bolton-le-Moors, Lancashire, | 


“Improvements in the rag-roils or beaters of rag engines, beating engines, 
or other similar machinery employed in tne manufacture of paper.” 

3675. TRIESTE JAMES ELLIS, Abingdon street, W 
in the construction and arrangement of 
atmospheric air.” 

3677. JOHN MARTIN ROWAN, Glasgow, Lanarkshire, N.B., 
moulds or apparatus to be used in casting steel.” 

3679. HENRY HIGGINS - THOMAS SCHOFIELD WHITWORTH, Salford, Lanca- 
shire, ‘* Imp in hi ry for p ring, spinning, and doubling 
cotton and other fibrous materials.” 

3681. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
soles for boots and shoes.”—A communication from John Chilcott, Brooklyn, 
New York, U.S. 

3683. ANDREW DUNN and ALEXANDER LIDDELL, White-street, Southwark, 
“ oe in the manufacture of metallic casks or vessels."—27th De- 
cember, 1867 

3685. JACOB GoopFELLow, Atlas Works, Blackburn 
ments in metallic pistons for steam a ba air poo or pumps.” 

3687. WILLIAM FRYER, Birmingham, “ Improvements in self-closing taps.” 

3689. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘* improvements 
in butt hinges.”— A communication from Benjamin Franklin Barker, San 
Francis ‘0, California, U.S. 

3691. CAMPBELL MORFIT Sudbrook Park, Surrey, “ Improvements in means 
or apparatus for cutting soap.” 

3693. LEWIS HASLUCK, Tottenham Court-road, London, ‘* A mechanical tell- 
tale, alarm, printing, and reporting clock.” 

kshire, N.B., ** Imp’ in fur- 
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3695. JOHN JOWETT, Parkhead, L 
naces.” -?8th December, 1867. 

3697. JOHN EMERY GOWEN, Langham Hotel, Portland-place, London, ‘‘ An 
improved mode of and means for raising sunken vessels.” 

3699 THOMAS ROBERTSHAW, JONAS ROBERTSHAW, and JAMES GREENWOOD, 
Ovenden, near Halifax, Yorkshire, ‘‘ Improvements in looms for weaving.” 
3701. GEORGE GLOVER, Ranelagh-road, Pimlico, London, “ Improvements in 

lamps or apparatus for burning naphtha, benzole, and similar liquids to 


represent a candle.”—A comm! tion from Laslo Chandor, St. Petersburg, 





Russia. 

3703. JOSEPH ASCHERMANN, Paris, “An improved machine for cutting the 
hair or fur from =~ for hat making and for the manufacture of felt,” — 
30th December, 1867 

3706. MARC ANTOINE ‘FRANCOIS MENNONS, age pn preety Chancery- 
lane, London, “ Improvements in the mode of and 
the vapours of liquid hydrocarbons with oxygen and — —_ burning 
the mixture as fuel.”—A communication from David Oliver Macomber, Rue 
Auber, Paris. 

3707. MARCO ANTOINE FRANCOIS MENNONS, Southampton-buildings, Chancery- 
lane, London, ‘‘The of a vegetable substitute for animal hair 
from a product not hitherto used fer that purpose."—A communication from 
Werner Staufen, Rue Auber, Paris 

3708. MAROC ANTOINE FRANCOIS MENNONS, wer a ‘buildings, Chancery- 
lane, London, “ An improved mode o' jon of certain 
Gescriptions of concrete or artificial stone.”—A pon bee aoe from Johann 
Georg Wilhelm Picker, B , Br k, Wolfenbuttel 

3709, THOMAS MESSENGER, Dover, Kent, = Improvements in the construction 
of steam engines and boilers.” 

3710. GILBERT MCCULLOGH, Manchester, ‘“* Improvements in thread-polishing 
machines.” 

3711. WILLIAM BARNES, Worcestershire, “ Improvements in carriage lamps.” 

3713. VICTOR LEON DAGUZAN, Rue St. Appoline, Paris, “ Improvements in 
the construction of paving.” 

3715. HENRY BESSEMER, Queen Street-place, Cannon-street, London, “ Im- 
provements in the treatment of crude er cast iron, and in the manufacture 
of malleable iron and steel.” 

3715. CHARLES GREY HILL, Alfred-street, Nottingham, “‘ Improvements in 
the preparation of floss silk and in the manufacture of ruches.” 

3716. WILLIAM WILSON, N i _ in the manuf of 
hats and other felted articles of wearing apparel, ani in machines emploved 
for these purposes.”—Partly a communication from Rudolf Eickemeyers, 
Yonkers, New York, U.S. 

3717. NATHAN SMITH, Kingston-upon-Hull, “‘ Improvements in stoves.” 

3718. ARCHIBALD ALLAN, Bower Bridge, Cumberland, “ Improvements in 
brakes applicable to carriages and other vehicles.” 

3719. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements in 
machinery or apparatus for spinning cotton and other fibrous materials.”— 
—A communication from James Eaton, Boston, U.3. 

3720. ALEXANDER MELVILLE Cuan, Chancery: lane, London, “ Improve- 
ments in road from Jean Tailfer 
and Charles Leon Blot, ‘Boulevart St. Martin Paris. 

3722. WILLIAM MITCHELL and THOMAS MITCHELL, Stacksteads, Lancashire, 
“Certain improvements in carding engines to be employed in the process of 
manufacturing felt carpeting.” 

3723. JAMES Pern CROMPTON, Stockport, Cheshire, ‘‘ Improvements in 

to be employed in the manufacture of felt hats.” — 























Blast use. 1867. 

2, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“* Improvements in fire and burglar proof safes."—A communication from 
Benjamin Sherwood and Daniel Fitzgera'd, pod York, U.S. 

5. WILLIAM STROUDLEY, Inverness, S 
replacing carriages or wagons on rails of eabware. ” 

6. WILLIAM WOOD and JAMES WILLIAM WOOD, Monkhill, near Pontefract, 
Yorkshire, ** Improvements in the manufacture of cardings and yarns.” 

8. HENRY MILWARD, Redd h ” in needle 
cases.”—A communication from Theodore Givry, Paris. 

9. ROBERT WILSON MORRELL and PHINEHAS CRAVEN, Bradford, Yorkshire, 
“5 in hinery or for spinning and doubling fibrous 
substances.” 

10, WILLIAM JOHN FRASER, Commercial-road East, London, “ Improvements 
in furnaces or fire-places” 

ll. —_ IMRAY, Westminster Bridge-road, Surrey, “ Improvements in loco- 
motion. 

13. AMBROSE BEARD, Alyn _ Gwersylit, Denbigh, North Wales, “‘ Im- 
provements in furnaces and fire-bars.” 

14, THOMAS BARNABAS DAFT, Cleves Lodge, Charch-street, Chelsea, ‘‘ Im- 

in the jon of iron ships and vessels.” 

15. JOHN RAMSBOTTOM, Leeds, and THOMAS MASSEY PEARCE, Bradford, 
Yorkshire, * Improved engines and generators fur the same, to be worked by 
heated air, steam, or other gases or vapours.” 

16, BERTHA VETTE, Berlin, Prussia, ‘‘ improvements in the manufacture of 
cross-overs, scarves, and other articles of apparel known as frame and 
knitted woolien goods.” 

17. DAVID FOSTER, Sheffield, ‘‘ Imy its in the e of anvils 
(of all kinds) for smiths’ and every description of op and bottom faces for 
hammers for drawing-out purposes.” —\st Jan 





in re-railing or 














wary, 1868. 
18, MILTON ALEXANDER HAMILTON, Southampton-building, Chancery-lane, 
London, “* An improved churn.” 
19. EDMUND JOHANN KRUSS and WILLIAM ANDRES KRUSS, Hamburgh, * 
new or improved camera or lantern for reflecting opaque objects,” 


| 








| arrange 
and for multiplying and transmitting motion for all purposes where such 
movement can be applied and used.”—A communication from William Farr 
Goodwin, East New York, New York, U.S. 

32. PETER SPENCE, Newton Heath, and WILLIAM ANDERSON SMITH, Man- 
—, “ Improvements in storing meat for transport, whereby it may be 
preserved, and in atus connected therewith.” 

33. WILLIAM HENRY ATKINSON, Alderagate-street, London, ‘‘ Improvements 
in the preparation and use of compositions for cleansing and sweetening 
casks and other vessels, such compositions being also applicable to other pur- 


poses. 

34, AUGUSTO ALBINI, New Broad-street-bulldings, London, “ Improvements in 
cartridge belts or pouches.” 

35. WILLIAM BENJAMIN GRAY, Whiteabbey, Antrim, 
in spinning and twisting machines,” 

36. GEORG MUDGE, High-street, Notting-hill, Middlesex, ‘‘ Improvements in 
adjustable lock furniture.” 

37. JOHN NIXON, Westbourne-terrace, Middlesex, ‘‘ Improvements in appa- 
ratus for transferring coal or minerals from railway wagons into barges.""— 
4th January, 1368. 

39. EDMUND RICHARD SOUTHBY, rm N.B., “ ~~} cee in sepa- 
rating paraffin from its sol d in thereto’ 

41. THOMAS STOKES, Kiadermeoers Worcestershire, = Smpeovemnents in the 
manufacture of piled fabrics in imitation of the fleece or fur of animais.” 

42. JOSEPH RICHARDSON TURTLE MULHOLLAND, Belfast, Antrim, Ireland, 
“ An improved construction of creel or vobbin-holder.” 

44, FRANCIS CHAMBERLAIN, Bredevot-court, near Worcestershire, ‘*‘ Improve- 
ments in steam boiler and other furnaces.”—6th January, 1868, 

49. CHARLES HUTCHINSON, Tufnell Park-road, Holloway, London, “An 
improved liquid metre tap. ‘ 

51. HENRY MCEVOY, Birmingh “ Imp 
articles of dress, or wearing apparel. a 

53. WILLIAM THOMAS TONGUE, Woiverhampton, “Improvements in lamps 
for burning paraffin aud other hydrocarbon oils. 

55. GEORGE SMITH, Liverpool, “Improvements in apparatus for lubricating 
machinery.” 

57. HENRY SMYTH, Little Trinity: lane, London, “ I 
parasols, and sunshades.” 

59. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
the mode of combining wrought and cast iron or other metals for various 
useful | oo communication from William Menorice Arnold, New 
York, U.S. 

61. JAMES LEE NORTON, Belle Sauvage-yard, ae WILLIAM HENRY 
BAILEY, Albion Brass Works, Salford, | in appa- 
ratus for indicating and r ‘of oe and tem- 
peratures of liquids and fluids,” 

63. GEORGE EDMUND DONISTHORPS, Leeds, Yorkshire, “ Improvements In the 
construction and mode of fixing joints, catches, or other fastenings for 
brooches and other ornaments, and ornamental mountings and fittings for 
furniture and articles of vertu,” 

London, “ An 


Ireland, ‘* Improvements 
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65. BENNETT JOHNS HEYWOOD, Loraine-road, Holloway, 
improved construction of coffee roaster.”—7th January, 1868 


Inventions Protected for Six” Months by the Deposit of 
Complete Specifications. 
90. OSMOND HENRY MOMULLEN, Bridge Brewery, Hertford, “ An improved 
mashing machine.” —9th January, 1868. 


Patents on which the Stamp Duty of £50 has been Paid. 

50. THOMAS RICHARDSON, Newcastle-upon- Tyne, and MARTIN DIEDRICH 
RUCKER, Leadenhall-street, London, ‘‘ Guano.” —6th January, 1865. 

125. = BOURNE, Tokenhouse-yard, London, ** Signals. "14th Janu- 


ary, 1865. 

141. FRANCIS HENRY LAKIN, Aberdeen, N.B., “‘ Pianofortes."—17th Janu- 
ary, \865. 

142. SEALY JAMES BEST, Bermondsey-street, Surrey, and JAMES JOHN 
HOLDEN, Single-street, Bow, Middlesex, “ Gas retorts.”"—l7th January, 
1865. 

137. JOSEPH BETTELEY, Liverpool, ‘‘ Shipbuilding.” —16¢h January, 1865. 

144. CHARLES TIOT JUDKINS, Ludgate-street, London, “ Sewing machines.”— 
17th January, '865 

173. JOHN HEWES, ‘Westbromwich, Staffordshire, ‘‘ Furnaces.”"—20th Janu- 

5. 


ary, is 

143. JOHN ROBINSON and JOHN SMITH, Rochdale, Lancashire, “ Planing, 
&e.” 17th January, 1865. 

154. JAMES COULTER, Haddersfield, and HERBERT HARPIN, Hoimfirth, York- 
shire, “* Facing flags or stones,;"—18th January, 1*65. 

155. WILLIAM KOBERT FOSTER, Cowper-sireei, City-road, London, ** Pumps." 
—18th January, 1865. 

165. JAMES ALFRED SHIPTON and ROBERT MITCHELL, Wolverhampton, 
** Metais. ’—19th January, 1865. 

152. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘*‘ Fire-arms."”"— 
18th January, 1865. 

161. EMMANUEL DeNIS FARCOT, Rue de Sablonville, Neuilly, near Paris, 
“Oas "—19th January, 1865. 

170. DONALD MUNRO and THOMAS WRIGHT, Glasgow, Lanarkshire, N.B, 
** Painting.” —20th January, 1865. 

418. ALFRED FRYER, Manchester, “ Treating cane juice, &c.”—14th February, 

65 


1865. 
147, WILLIAM JEFFREYS, Old Kent-road, Surrey, “ Switches.” —18th January, 


1865. 

160. MELCHOR BELTZHOOVER MASON, New York, U.S., ‘“* Metallic ores.”"— 
19th January, i855. 

180. WILLIAM CLAY, aw Steel and Ironworks, Liverpool, ‘‘ Hydraulic 
lifts.” —20th January, \8 

189. MATTHEW Roeweon, “Globe Works, Accrington, Lancashire, ‘* Combs.” 

2ist January, 18h. 

197. JOHN BLAND WOOD, Broughton, Manchester, ‘‘ Floor-cloths.”—23rd 

January, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

175. JOHN CHATTERTON, H ghbury-terrace, London, and WILLOUGHBY SMITH, 
Pownatl-road, Dalston, Middlesex, “ Cables,”"—22nd January, 1861. 

185, WILLIAM WILSON, Newcastle-upon-Tyne, ** Hats.” 23rd January, 1861. 

152. CHARLES WILLIAM LANCASTER, New Bond-street, London, 
——. wa JOHN HUGHES, Newport, Monmouthshire, “ Forts,” —19¢h Jaau- 

ry, 1861. 

167. CHARLES WILLIAM SIEMENS and FREDERICK SIEMENS, Great George- 

street, Westminster, ‘ Furnaces.”—22nd January, 1861. 


Notices of Intention to Proceed with Patents. 

3523. GEORGE ADAM YOUNG, Eagle-street, Red Lion-square, London, “ An 
improved cartain or screen for separating the stage from the audience 
part in theatres and masic halls, in order to prevent the spreading of fire, 
also applicable to other buildings where itis desired to prevent the spreading 
Ong from one part of the buildings to another part.”—12th December, 
1867. 

3572. JAMES EGLINTON ANDERSON GWYNNE, Strand, London, “ Improvements 
in sinking tubes or cylinders for obtaining and raising water, and ia the appa- 
ratus for effecting the same.”—16th December, 1867. 

3688. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
the mode of and machinery for making shot and shells for ordnance.”——A 
communication from John Blake Tarr, Fair Haven, Massachusetts, U.8.— 


28th , 1867. 

3. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in electric telegraph apparatus.”—A communication from 
Elisha Gray, Oberlin, Ohio, U.S8.—1st January, 1868. 

2421. EDWARD AUGUSTUS DANA, Brookline, Norfolk, Massachusetts, U.S., 
= {mprovements in the constraction of concussion fuses for the explosion of 
projectiles.” —23rd August, 1867. 

2533. JOHN SMITH, Bradford, Yorkshire, “ I i 'y for 
combing | or dressing silk, flax, China grass,  eotton, or other coun sub- 
stances." 

2533. JOHN BAYLEY and THOMAS BAYLEY, jun., Lenton, Nottingham, “ Im- 
provements in the manufacture or production of leather.”—7th September, 
1867. 

2543. CHARLES BURN, Middle Scotland-yard, Westminster, London, “ A new 
mode of propeliing railway and other carriages.” 

, Sarrey, “‘ Improve- 


2555. JOHN MEDHURST, Drammond-road, 
2559. JOHN HARCOURT BROWN, Abbey Mills, Romsey, Hampshire, ‘‘ The 
production and manufacture of compressed leather 





Bermondsey, 
ments in fitting ships’ rudders.” —9th September, 1867, 
and articles of leather.” 
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2567. JOHN POTTLE, Little Bealings, Suffolk, “A new or improved cucumber 
box.”—10th September. 1867. 

2583. JAMES WILDERSPIN, Elsworth, Cambridge, ‘ Improvements in the con- 
struction of horse rakes.”-~1"th September, 1867. 

2596. SAMUEL DALTON, Cheshire, * Improvements in the manafactare of fron 
and steel. and in furnaces therefor.’ —13th September, 1867. 

2599. WALTER GALE BROWNSON, Wellsville, Ohio, U.S., * Improvements in 
telegraphic apparatus, relating especially to telegraphic relays, repeaters, 
and commutators.” 

2602. HORTENSE ANASTASIE BORDIN, Paris, “An improved means and appa- 
ratus for preventing sea sickness.” —14th September, 1867. 

2608. PHILIBERT DUMONT, Coronation-place, Stoke Newington-road, Middle- 
sex, ‘* An improved manufacture of soap.” —A communication from Achille 
Louts Sabather, Alfred Bizet, and Louis Francois Joseph Lecat, Place st. 
Jacques, Compiegne, France.—16th September, 1867. 

2615. THOMAS TURNER, Bristol, ‘*Iniprovements in mounts or holders for 
maps, tablets, prints, blinds, and similar articles.’’ 

2619. DANIEL GARDNER, Glasgow, Lanarkshire, N.B., “tmprovements in 
spring mattresses, -ofas, couches, and chairs.”"—17th September, 1867. 

2625. THOMAS ADAMS and GEORGE JOHN PARSON, Duke-street, Adelphi, 

in and applicable to slide valves.” —18th September, 





1867, 

2641. WILLIAM PoTTSs, Handsworth, Staffordshire, “ Improvements in appa- 
ratus fr ventilating rooms and buildings ” 

2645. FRANCISQUE THEODORE MARIE ANGE GUYON, St. Brieux, Cotes da 
Nord France, “ A new or improved forme-fixing typographic apparatus.” — 
20th September. 1867. 

2664. JAMES BAIRD, Croy, Dumbarton, N.B., “‘ Improvements in the treatment 
of jute, and in oils or prep.rations for softening the fibres thereof.” —2\s¢ 
September, \+67 

2683. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in boots and shoes.”~-A communication from Louis Auguste Favre, 
Roulevart St. Mortin, Peris. —23rd September, 1867. 


2701. WILLIAM Woopcock, Piml co, London, “ Improvements in apparatus 
25th September, 





or arrangements for warming and ventilating buildi "— 
1867. 
2710. ¢NDREW AYLOR, Paisley, Renfrewshire, N.B., “ Improvements in 


weaving ornamental ‘abrics.” 

2717 ERASMUS THOMAS HORSLEY, Pye Bridge, Alfreton, Derby, and CHARLES 
HORSLEY, Wharf-road, City-r ad, London, “ Improvements in the produc- 
tion of a zlozed or vitrified surface on cast irén or other cast metal.”—26th 
September, 1867. 

2749. JOHN HENKY JOHNSON, Lincoln's-inn fields. London, “ Tmprovements in 
the manufactyre of railway wheels.”—A communication from Cornelius 
Kingsland, McKeesport, Alleghany, U.5.—28¢h September, 1867. 

2799. JOHN HENRY JOHNSON Lincoin’s-inn-flelds, London, ‘‘ Improvements in 
machinery or apparatus e vployed in the inanufacture of braid.”"—A commu- 
nicaton from George Rehfuss, Philadelphia, Pennsylvania, U.S.—4th Oclo- 
ber, 1867. 

3164. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton. Surrey, 
‘Improvements in machinery for setting types.”—A communication from 
Joseph Thorne, New York, U S.—8th November, 1867. 

3192 GEORGE TOMLINSON BOUSFIELD, l.oughvorough Park, Brixton, Surrey, 
“Improvements in machines for sewing the seams of Jooped fabrics ”’—A 
com nunication from Edward Elisha Kilbourn, New Brunswick, New 
Jersey, U S.—11th November, 1867. 

3207. JOHN DILLON SCALLEY, M or-street, Burton-on-Trent, “ Improvements 
in trea’ing casks to render them impervious.” 17th November, 1867. 

3235. GEORGE RUDOLPH SOLOMON, jun., and MARCUS BEBRO, Manchester, 
‘* Improvements applicable to apparatus employed as a ticket register.” — 
15th November, 1867. 

3358. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for making extracts from bark and other substances.”—A communica- 
tion f om James Warren Jones, Cumberland, Mars land, U.S. 

3363. SAMUEL AUGUSTUS CHASE, Boston, Suffolk, Ma-sachusetts, U.S., 
“Certain new and u-eful improvements in the running mechanism of car 
and carriave trucks of any nature.” - 27th November, 1867. 

3406. SAMUEL, SHARROCK, Liverpool, “ Improvements in the posts or uprights 
for electric telezraphs.’’—30th November, 1867. 

3602. MICHAEL HENRY COLLINS, Massachusetis, U.S., “ An improved lamp.” 
—I18th December, 1867. 

3624. LEVI LINCOLN TOWER, Massachusetts, U.S., ‘‘ Having reference to 
faucets and vessels for measuring liquids."—A communication from Arthur 
Gates “ilson, New York, U.S.—20th December, 1867: 

3633. JAMES DAVIDSON, Woolwich, Kent, “ Improved machinery for manu- 
facturing central-fire cartridges.”—2ist December, 1867. 

3662. WILLIAM EDWAKD NEWTON, Chancery iane, London, “ An improved 
alcohol meter or instrument for ascertaining the alcoholic strength of 
liquids.’ — A communication from Basile Rakowitsch, St. Petersburg, 
Russia. 

3665. SAMUEL LENNARD, Newark-street, and FREDERICK LENNARD, Belgrave 
Gate, Leicester, ** luwsprovements in the manufacture of warp fabrics.” —24th 
December, 1867 

3697. JOHN EMERY GOWEN, Langham Hotel, Portland-place, London, ‘‘ An 
improved mode of and means for raising sunken vessels.”—30th December, 
1867. 

3715. CHARLES GREY HILL, Alfred-street, Nottingham, “ Improvements in the 
preparation of floss silk, and in the manufacture of ruches,”’ 

3722, WILLIAM MITCHELL and THOMAS MITCHELL, Stacksteads, Lancashire, 
**Certain imppovements in carding enzines to be employed in the process of 
manufacturing felt carcetting.” —3lst December, 1867. 

27. MYRON JOHN FRisBig, Fitzroy-square, London, ‘* Improvements in me- 
chanism or apparatus for feeding fuel into furnaces, fire-boxes, and fire- 
grates.” —3rd January, 1868. 

31. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved me- 
chanical arrangement for converting power into speed and speed into power, 
and for multiplying and transmitting motion for all purposes where such 
movement can be applied and used.’""—A communication from William Farr 
Goodwin, East New York, New York, U.S.—4th January, 1868. 

All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS. 
Zhe following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents 


Class 1—PRIMF MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Kittings, de. 

1539, A. V. NEWTON, Chancery-lane, London, “ Feed water arrangement for 
the tenders or water tanks of locomotive engines."—A communication,— 
Dated 23rd May. 1867. 

This invention consists of the employment of two branch pipes from the 
tender to the engine, by one of which steam can be blown in whilst water is 
being delivered by the other.— Not proceeded with. 

1547. A. M.CLARK, Chaacery-lane, London, ** Steam generators.”’—A communi- 
cation,— Dated 24th May, 1867. 

This invention consisis ia constructing the boiler entirely of tubes of such 
dimensions and calibre th tthe danger from explosion shall be determined at 
least four-fold when compared with the ordinary boilers now in use, and in 
arranging and combining the tubes in such a manner that the inventor can 
Stop off or remove acefective tabe with very little vifficulty or delay, maintain- 
ing at th same time a periect circulation of the water, and but slightly inter- 
fering with the efficiency of the boiler. 

1574. W. COLSON, Shamrock House, near [Durham, “‘ Doors and door-frames 
Sor furnaces.” — Dated 28th May, Vs07, 

This invention conssts in making the doors and door-frames of furnaces 
hollow and water-tight, and causing water to circulate through the same— 
Firstly. in order to keep the doors cool, and prevent or diminish the action of 
the fire on the metal; and, Secondly, to keep the engine and boiler-rooms cool 
in steamships, and to obtain from the waste heat thas absorbed a supply of 

heated water for feeding the boiler or for other useful purposes 

1584. KR, OLLIT, Bolton-le- Moors, ** Steam boilers.” — Dated 29th May, 1857. 

This invention relates t) a former patent granted to the present patentee, 
dated 91h July, 1560, and consists in the application or addition of water tubes 
to the back internt: ebow flue of the boiler for the purpose of obtaining a 
greacer amount of heating surface. These tubes the patentee makes of any 
suitable section, as circular or oval, and fixes therm in the said flue or flues in 
a vertical, diagonal, or suitable angular position, the ends of the tubes being 


open to the water space, and the body of the tubes being exposed to the pro- 
ducts of combustion passing throug the flae. The method of construction of the 
said “‘ elbow flue ” as adapted to the application and of the 

tabes” is also applicable to other fors of boiler than the one herein above 
referred to, and is as follows, namely, from about the centre of the plate which 
is to form one ring of the flue, a piece is cut out of a size and form suitable to 
the cross section of the water tube, and from each end of the plate a 
piece is cut out of a form and size suitable to form a onding opening to 
the one in the centre of the plate when the plate is bent into aring or cylinder, 
and the edges or ends of the plate on each side of the opening are welded 
together; suitable rivet holes are formed around the openings for the attach- 
ment of the water tube in position, and a template is temporarily fixed by means 
of the rivet holes near the joint for the purpose of maintaining the form of the 
rirg, and the relative positions of the ends during the operation of the welding. 
This method of construction enables the patentee to obtain a sound weld owing 
to the portion to be welded at each operation being coayparatively short. 


Class 3.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. » 

1579. T. F CAsHin, Sheffield, ‘* Compound levers for working railway points and 
signals.” ~ Dated 2&th May, 1867. 

This invention consists in the combination of two levers whereby points or 
signals, or a set of points and signals of railways, can be actuated and locked 
in the position required, the points open or closed, and the signals up or down, 
by the direct action of the levers.—Not proceeded with. 


Cless 3 -FABRICS. 

Including Machinery and Mechanical Operations connected with 
he ray Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

ain = W. HALLIWELL, Brighouse, Yorkshire, ‘‘ Looms."—Dated 24th May 

a6? 








This invention cannot be described without reference to the drawings. 

1555. A. M. CLARK, Chancery-lane, London, “ Manufacture of what are termed 
watered fabrics.” — Dated 25th May, 1867. 

This invention consists in producing a watered effect in fabrics by imparting 
a greater or less tension to certain threads or groups of threads during the 
weaving, The means employed for obtaining such result consists in imparting 
a variable tension to the warp threads divided into series on winders having 
different degrees of tension; also in varying the beating at all points of the 
weft by means of a reed having teeth, which may be rendered rigid or deflected 
at will, such result being obtained, among other ways, by the aid of a roller 
provided with relief surfaces acting In each tooth of the reed, either direct, or 
by the aid of intermediate parts, all in the manner described, such effects vary- 
ing according to the nature of the relief surface of the rollcr, 

1582. A. M. CLARK, Chancery-lane, London, “ Machines for washing and 
bleaching cloth and all kinds of textile materials.”—A communication.— 
Dated 28th May, 1867. 

The patentee claims the improved washing, bleaching, and rinsing 
apparatus described and represented in the drawings, the chief features being 
the employment of one or more dasher plates, nets, rods. or other means of 
supporting the linen, which is alternately raised from and lowered in the bath 
of liquid in the manner and for the purpose described. 

1588. T. MITCHELL, Stacksteads, L hire, ** Manuf e of felt carpeting.” 
— Dated 29th May, 1867. 

This invention consists in so preparing the selvages or sides of the ‘‘lap” 
as it comes from the ‘* balt frame,” or the piece in its hardened state, and in 
so attaching them together by yarns or threads, or by gum or other adhesive 
matter, and submitting the whole fabric atter being thus prepared to a sub- 
sequent process of * milling up,” that, when completed, the fabric shall 
present an appearance, and be almost as even and quite as durable, as if 
felted in one width. 

1599. W. E. NEWTON, Chancery-lane, London, “ Producing printing blocks or 
surfaces for printing or staining various fabrics.”—A communication. — 
Dated 29th May, \867. 

The patentee claims preparing electrotype printing blocks for printing 
fibrous and textile fabrics by means of a mould formed of different lengths 
of ty pe, as represented in the drawings, so as to have a highly-raised printing 
face composed of metal margins surrounding a felt, or other equivalent soft or 
plastic substance, to li{t and carry the colour, substantially as described and 
illustrated in the drawings. 

1607. W. Wood, Monkhill. near Pontefract, York, “ Printed ,‘ tapestry’ carpets.” 
—Dated 30th May, 1867. 

The object of this invention is to make the carpet thicker, softer, more elastic, 
and warm, and consists in making the dead warp wholly or partly of certain 
other materials in suitable forms and combinations. First, the patentee makes 
the dead warp of yarns composed wholly or partly of silk obtained from cut- 
tings and rags of woven fabrics wholly or partly of silk, which he tears up, and 
either alone or combined with any other suitable fibres, forms by the usual or 
other convenient processes into yarns of suitable size and strength. Secondly, 
he forms the dead warp of yarns made wholly or partly of wool, hair, or such 
like animal fibres, either new or obtained from cuttings and rags of woollen, 
union, or linsey fabrics, and spun-waste, and new or old carpeting ; these also, 
either alone or mixed with other fibres, he forms by the usual or other con- 
venlent processes into yarns of suitable size and stfength. 

1609. W. E. NEWTON, Chancery-lane, London, “ Manufacture of felted fabrics.” 
—A communication.—Dated 30th May, 1867. 

The patentee claims manufacturing felted fabrics with a velvet plush or 
napped surface in the manner set forth. He claims particularly producing the 
napped surface on felted fabrics by teazling the surface or fabric before the fali- 
ing operation is completed, and then subsequently fulling the fabric again in 
order to obtain the required texture, as set forth. 

1636. J. F. BROWN, Glasgow, ** Looms.”—Dated 3rd June, 1857. 

The essential feature of this invention consists in the application to power 
looms of & certain apparatus by means of which an instantaneous stoppage of 
the loom may be effected. In carrying this invention into practice the 
ordinary fast and dead pulleys are dispensed with, and in their place a trictional 
clutch is substituted, one-half of which is fixed on the driving shaft in the 
same manner as the ordinary fast pulley. The periphery of the clutch, or of 
one clutch plate, is formed so as to receive the driving belt, and thus consti- 
tutes or fuluis the office of a driving pulley. A clutch handle is provided for 
the purpose of pressing against or withdrawing the clutch on one clutch plate 
from the clutch box or other clutch plate, so that by pressing the fixed half of 
the clutch against the revolving half the frictional contact thereby produced 
instantly stops the loom, so that the gearing or mechanism for actuating the 
cloth beam is prevented from winding up the cloth.—Not proceeded with. 








Class 4. AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, &e. 
1571. E. T. HUGHES, Chancery-lane, London, ‘‘ Combined seeder, cultivator, and 
roller.’ —A communication.— Dated 2sth May, \867. 

This invention cannot be described without reierence to the drawings. 

1573. F. J. VANDENVINNE, Brussels, ** Machine or plough for clearing or grub- 
bing-up uncultivated land.” —Dated 2th May, \8»7. 

This invention consisis in an improved construction of machine for tilling or 
ploughing uncultivated land to a great depth, and also for the execution of all 
kinds of open earthwork, such as cuttings for railroads and canals. This is 
eflected by forcing forward a framework carrying two vertical driven shafts in 
front of it; each shaft is armed with a series of picks stacked firmly on it, and 
so placed that the series on the two shifts intersect each other, and thus cut 
away the ground as the machine advances ; if for tilling only the earth is left as 
the picks leave it, but if a foss or cutting is to be made the earth is excavated 
and thrown aside by elevators, 

1535, W. J. BURGESS, Brentwood, Essex, Fingers for mowing machines.” —Dated 
29th May, 1867. 

This invention relates to the fingers of the cutting apparatus of mowing ma- 
chines, and consists in forming the point of each finger of wrought metal and 
the other parts of cast metal. 

1618. J. LE Butt, Bury St. Edmunds, * Hay-making machines.”—Dated 3\s¢ 
May, 1867. 

This invention relates especially to the constraction of the frame of the ma- 
chine, and to the means by which the inclination of the shafts to the frame 
may be adjusted, so as to vary the distance of the teeth from the ground. The 
sides and ends of the frame in place of being in separate parts, as Is asual, are 
formed of one bar of iron bent round, and to it, at the front, brackets are fixed 
to receive the shaits. The shafts are fixed upon a metal tube which enters 
between the brackets, and a bolt passing through it from end to end, and also 
through the brackets, secures the shafts, but they are free to turn upon the bolt. 
—Not proceeded with, 


Claes 5.-BUILDING —None. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
1590. J. R. Cooper, Birmingham, “ Cartridges for breech-loading fire-arms.”— 
Partly a communication.— Dated 29th May, 1867. 

The patentee claims fixing at the base of the said cartridges, and imme- 
diately behind a cap or disc containing the fulminate or detonat‘ng powder, a 
dise of india-rubber or other elastic substance, through which elastic disc the 
needle of the gun passes to ignite the fulminate, and which elastic disc on the 
explosion of the cartridge is expanded laterally and made to close the 





chamber of the gun, and prevent the escape of gas at the breech, subs 
as described, ” ° 





Chancery-lane. London, *‘ Breech- 
"=A communication.” — Dated th May, 1867. 


161%. W. RB. LAKE, Southampton-buildings, 
to the si 





piece which 

fills up the said opening, as well as the bore of the barrel, and is hinged at its 

front end to a piece firmly attached to the barrel over the rear end of the same, 

— Not proceeded with. 

1625. T. POULTNEY, Langham Hotel, London, “ Revolving fire-arms.”—Dated 
Ist June, 1867. 

This invention cannot be described without refe to the drawings. 

1626. T. POULTNEY, Langham Hotel, London, “ Breech-loading fire-arms.”— 
Dated \st June, 1867. 

This invention relates to that description of arm in which the movable 
block for closing the breech is hinged or attached, either permanently 
or temporarily, to the rear end of the barrel, in such a manner as to 
admit of it being tarned back in order to open the breech for the 
reception of a cartridge. In this description of fire-arm the movable 
breech block when in place lie’ snugly in a recess formed either by 
cutting down the upper half of the rear end of the barrel, or by screwing on a 
piece of the required size and form. It has been found that with this descrip- 
tion of arm, as ordinarily constructed, some little difficulty is experienced in 
inserting the cartridge in consequence of the projecting vertical sides of this 
recess. The present invention has for one of its objects to obviate this incon- 
venience, and this is effected by cross-cutting down the s'des of the recess, and 
turning the part down into a horizontal position on the wooden stock, thereby 
giving more easy access to the open breech, not only without weakening the 
arm, but actually strengthening this part of the arm. Either one or both may 
be turned down in this manner. 

1757. G. CLARK, Arundel street, Strand, London, *‘ Guns, projectiles, and cart~ 
ridges.” —Dated \5th June, 1867. 

The extreme length of this spe-ification, it consists of more than twenty-two 
pages, precludes our quoting it here at sufficient length for an intelligible 
abstrac:t.— Not proceeded wi th. 

1785. J. LANG, Cockspur-street, Westminster, “ Breech-loading fire-arms.”— 
Dated \8th June, 1867. ‘ 

:The First improvement relates to a new arrangement or construction of 
locking bolt for securing the barrel or barrels in place, and consists in the use 
of a horizontal spring bolt which is mounted ona vertical centre pin fixed 
in the body of the gun. When the barreis are brought down on their seat, a 
notched lump fixed on the underside of the barrels comes against and forces 
back the horizontal locking bolt, which turns on its centre pin to yield to the 
pressure of the notched lump, and then springs back into the notch.—Not pro- 
ceeded with. 

1806. J. W. COCHRAN, Southampton-buildings, Chancery-lane, London, “‘ Pro. 
Jjectiles and cartridges for ordnance and fire-arms.”—Dated 20th June, 





1867. 

This invention consists, First, in forming the exterior of a hollow projectile 
or shell of a metal tube of equal thickness on all sides; Secondly, in the 
employment of rings formed with lateral teeth or corrugations, and fitted or 
packed closely together within the outer case or tube, which rings break and 
scatter when the shell explodes; Thirdly, in the employment of a central fixed 
tube to keep the wings in place, Fourthly, in the arrangement of an inner 
tube or cave for containing the charve, which tube slides forward and explodes 
the percussion fuse when the projectile strikes an object; Fifthly, in the com~- 
bination with the said sliding tube of a percussion fuse consisting of a nipple 
attached to the said tube; Sixthly, in the novel construction of a time fuse.— 
Not proceeded with. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1587. ©. MINASI, College-place, Camden Town, “ Musical wind instruments 

called trombonettes.’’— Dated 29th May, 1867. 
The inventor divides his invention into six parts, for perusal of which see 
his patent, which is not proceeded with. 
1597. E. JONES, Ponsblyddin, Mold, Flintshire, “ Safety lamps for miners.”—~ 
Dated 29th May, 1*67. 
This invention cannot be described without reference to the drawings. 


1601. H. OAKES, Bir ham, “ Me e of earrings.”—Dated 29th May 
1867. 

This invention consists in manufacturing earrings without the usual accom- 
paniment of ring or hook, thus obviating any necessity for the ears to be 
pierced. This the inventor effects by connecting above the pendant a con- 
trivance consisting of a pair of miniature jaws or clips, having a pincer or 
p'yer action.—Not proceeded with. 

1616. J. and J. HINKS, Birmingham, “ Lamps for burning petroleum oil.”"— 
Dated 3\st May, \867. 

This invention consists, First, in constructing and arranging the holders or 
galleries by which the shades of the said lamps are supported in the following 
manner:—The patentees take an ordinary flat wick burner, and place the 
shade-holder or gallery at the bottom, or at the mount of the said burner, 
instead of placing the said shade-holder immediately below the cone or deflector 
of the burner. They make the said shade-holder immediately below the cone or 
deflector of the burner, and ofabout four inches in diameter, instead of three inches, 
as is usual, and they pierce in the said shade-holder a series of small holes for 
supplying air to the flame, in place of cutting away about half or two-thirds of 
the metal of the holder, asis usual. In the shade-holder they make a series of 
indentations or depressions in which they insert pieces of bone, wood, or other 
imperfect conductur of heat, the said non-conducting pleces projecting some- 
what above the plane of the bottom of the shade-holder. Upon the projections 
thus formed they place a dise of wire gauze or perforated metal, and thereby 
make a chamber through which the air has to pass before it reaches the flame, 
Upon this dise the shade rests, instead of upon the shade-holder itself. By 
these means the currents of air produced by the punkahs or otherwise are pre- 
vented from acting upon the flame and causing the lamp to smoke, while the 
shade-holder is isolated by the non-conducting pleces described from the shade, 
and thereby prevented from being heated by the said shade, and the punkah 
at the top of the said shade. The oil in the reservoir is thus kept cool. The 
invention consists, Secondly, of a conical chimney, either circular or elliptical 
in cross section, to be used in place of the ordinary bulged shouldered chimney. 
The said chimney tapers from nearly the middle towards each end. By the 
use of a chimney of this kind a free egress of the heated air, combined with an 
equa! expansion of every part of the chimney by heat, are obtained, and hence 
the chimney is less liable to break than the ordinary bulged chimney. The 
invention consists, Thirdly, of the following improvements in punkah protectors 
for liquid hydrocarbon lamps: Punkah protectors are ordinarily made of wire 
gauze or perforated metal, the said protectors having a conical figure and 
being surmounted by a plain metal disc or a metal crinkle. In constructing 
the said protectors according to this invention the patentees make them of wire 
gauze or perforated metal, the tapering of the said protectors being greater 
than usual, that is, they make the base of the protector about four inches in 
diameter and the summit about two inches, instead of three inches,as usual. 
They surmount the protector by a cap or cover of a dome shape, the said cap 
being perforated at top and bottom, the perforations in the top being much 
larger than those in the bottom. Across the middle of the cap or cover they 
Ax a disc or diaphragm of wire gauze or perforated metal. 


1634. E. MCLEAN, Stoke Newington, “ Pianofortes and harmoniums,.”—Dated 
3rd June, 1867. 

This invention consists in making the top or lid of the case of such instru- 
ments of an arched form, in contradistinction to the forms hitherto employed, 
thereby leaving a cavity for the sound over the wrest plank. The top may be 
arched in the direction of its length or of its breadth, or the said arch may be 
a semicircular, elliptical, undulating, or other suitable form, but when of an 
undulating form it is, according to this invention, made with a surface on the 
underside of a comparatively uninterrupted hollow curved form, the curve 
being anly slightly returned at the sides or ends, or both. Openings or holes of 
an ornamental or other form may be made in the ends or sides, or both, of this 
arched top for the emission of the sound, and the exterior may be ornamented 
in a variety of ways. 

1792, A. L. PANTER, Pakenham-street, Gray’s-inn-road, London, “ Seat for 
babies.” —Dated 19th June, 1867. 

In constructing this seat a circular base buard is mounted on castors, the 
said base board supporting a cushion having a raised rim stuffed or padded, and 
passing about half round it and forming a low back. There is also a stuffed 
or padded projrction which comes between the legs of the child, thereby pre- 
venting it s! pping off at the front of the seat. Various straps are e "ployed 
for securing the child in the seat, and a board may be fitted in the front of the 
seat for holding toys, &c.—Not proceeded with, 


1796. J. E. WHITING, Victoréia-street, Westminster, ‘‘ Castors.”"—Dated 19th 
June, 1867. 

The cbject of this invention is to arrange the castor so that the weight of the 
article of furniture may be placed centrally over the roller. The supporting 
roller turns on a pin placed immediately beneath the centre of the castor, and 
a guide wheel or fixed guiding point, stud, or spring is adapted to the ex- 
tremity of the horn, so as to guide and turn the castor round on its vertical 
spindle when required.—Not proceeded with. 

1805. J. WARD, Leicester-square, London, and F. DRESSLER, Upper Rathbone- 
place, Oxford-street, London, “ Basy or invalid chairs.” Dated 20th June, 
1867. 

The patentee claims combining the back and seat of a chair, and both, with 
the frame in the manner described. Al<o locking the back and seat in pvsition 
by a toothed or notched are jointed at the back to the frame, and catching on 
to a bar forming the joints between the arms on the back and the links which 
support the back of the seat. Also combining with chairs having adjustable 
seats and backs a jointed foot rest connected to the seat with tangs or stems 
and sockets capable of being worked by set screws at any 
to the seat, 
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Class 8 

Including Special Chemical 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Calico- Printing, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, dc. 

1542. J. M. MUTERSE Guérande, Department de la Loire Inférieure, France, 
‘A process for extinguishing fires by means of cartridges composed Of the 
most improper materials to combustion diluted in water for projecting on 
Sire.” — Dated 24th May, 1867. r 

The principle of this invention is founded upon the extinguishing property of 
chloridric acid gas. The extinguishing cartridges are neds with the residaum 
of salts, pits, or marshes.—WNot proceeded with. 

1549. C. SANDERSON, Worksop, ‘' Manufacture or melting of cast steel.”—Dated 
24th May, 1867. 

The patentee claims the manufacture or melting of cast steel by first sub- 
mitting the metal in cracibles to a preliminary heating, so as to bring it into 
@ soft pasty state by the combustion of heated air and gases in a close space or 
chamber, and then completing the melting of the steel in a second furnace in 
the manner described. 

1556. I BAGGs, High Holborn, London, and F, BRABY, Deptford, ‘ Treatment 
and utilisation of certain ferruginous and calcareous salts and solutions.” — 
Dated 25th May, 1857. 

This invention relates to the treatment and application of the waste wash or 
liquor which results from the operation of cleansing iron by hydruchloric acid, 
for the purpose of depositing zinc and other metals thereon, ordinarily known 
as the “ galvanising ” process. In order to neutralise the free acid which may 
remain in the wash or liquor, scrap iron may be digested therein, or the free 
acid may be neutralised by any convenient or suitable means. The wash or 
liquor should then te filtered or decanted, and upon the subsidence or separa- 
tion of the mmpurities it should be boiled down to a moderate density for the 
convenience of carriage. The wash of liquor thus obtained and prepared con- 
tains a proportion of iron in the state of muriate or chloride, and may be em- 
ploy ed for various manufacturing and useful purposes, and especially for the 
manufacture of muriate of ammonia from gas liquor or other ammoniacal 
liquor or vapour, and which forms the subject of this invention; the muriate of 
iron, hitherto a comparatively waste and useless product, being thus employed 
and utilised instead of hydrochloric acid for the purpose of the formation and 
separation of muriate of ammonia from the gas liquor, or other ammoniacal 
liquor or vapour. The solution of muriate of iron is simply mixed with the gas 
or otber ammoniacal liquor; the ammonia contained in the first-mentioned 
solution is co: verted into carbonate and sulphide of iron by means of chemical 
reactions. which are well understood. The iron salts, together with the tar 
contained in the gas or other ammoniacal liquor under treatment, should be 
allowed t» subside, and be then separated by any of the well-known means, 
A solution of muriate of ammonia is thus obtained, which should be concen- 
trated by means of heat, crystallised, roasted, and sublimed, as is well under- 
stood. 

1559. W. P. STRUVE, Cwm Avon, Taibach, South Wales, ‘* Furnaces for cal- 
cining copper ores and other ores and metals.” — Dated 25th May, 1867. 

This improved furnace consists of four containing walls enclosing a space, 
two horiz ntal partitions passing across this space from a chamber within it, 
in which the ore or metal to be roasted is placed. There is a fireplace at one 
end of the furnace, and the heated products of combustion from the fire pass 
by passages from the fireplace into flues over and under the chamber. These 
flues are enclosed at the top and bottom respectively by other horizontal parti- 
tions, and the heated products having travelled to the further end descend into 
return flues at the bottom of the furnace chamber, and so pass into an nnder- 
ground passage leading to the chimney. The roasting chamber thus does not 
communicate with the flues; there may, however, be au opening from the one 
to the other provided with a valve or damper 
1595. W. B. RItcHIg, Mount Pottinger, Belfast, and J. G. WILLANS, St. 

Stephen's-crescent, ** Drying peat, &c.’ - Dated 29th May, 1867. 

The patentees claim drying peat, either alone or mixed with other materials, 
by mens of vertical carrents of alr heated by waste products of blast or pud- 
dling furnaces in which peat is used. Also the formation of blocks of granulated 
iron ore and peat. 

1605. W. ORR, Greenock, ‘“‘ Apparatus for s2parating liquids or moisture from 
substances, and also for revivifying and cooling animal charcoal and other 
substances, and for treating sugar.” — Dated 20th May, 1867. 

The great length of this specification precludes our quoting it here at suffi- 
cient Jength for an intelligible abstract.— Not proceeded with. 

1608, W_E,. NEWTON, Chancery lane, London, ** Improvements in the treatment 
of fabrics made wholly or partly of jute. flax, cotton, or vegetable fibres, so 
as to prepare them for dying or printing, and rendering them applicable for 
the manufacture of carpets or other printed goods,”—A communication.— 
Dated 30th May, 1867. 

This invention is carried out in the following manner :—The cloth, after 
being woven from the raw jute, flax, or cotton in the ordinary manner, is 
immersed in a bith of water at, say, from 90 deg. Fah. to 120 deg. Fah., in 
which has been mixed a quantity of either wheat or corn bran, together with 
sub-carbonate or bi-carbonate of soda. After remaining in this bath fora 
sufficient length of time to thoroughly dissolve the tannin in the jute or cotton, 
or the gluten or gum in the flax, the cloth must be removed and washed 
thoroughly in clean water. It is then to be immersed in a bath of cold water 
mixed with a solution of crystallised tin and muriatic acid, or strong muriate 
of tin with twenty per cent. of oil of vitriol or sulphuric acid, at a strength of 
from one to two degrees Twaddel. When thecloth has been impregnated with 
this bath it is to be again washed in clean water, and then submitted to a bath 
of a weak solution of chloride of lime, after which the cloth is to be washed 
clean and dried, and it will then be ready for printing or dyeing. 

1610, T. PETITJEAN, Brydges-street, London, “ Procuring the most perfect 
combustion in the burning of fuel.”—Dated 30th May, 1867. 

The patentee claims, Firstly, the method of converting solid fuel into 
inflammable gases after having made use of it—that is, by the waste heat of 
the products of combustion only, when they carry out sixty per cent. of the 
heat dev: loped in the burning of fuel: Secondly, the division of the total heat 
produced by fuel into heat of combination and heat of condensation, the latter 
forming the latent heat of the gases left after carbonic acid and water have 
been decompo-ed; Thirdly, this division in heat of combination and heat of 
condensation giving a clear insight of the ph panying the con- 
version of carbonic acid and water into inflammable gases permits the laying 
down of rules to regulate the good working of the reproducer by fixing the 
temperature of its top and bottom, also the quantity of fuel it must contain, 
and, consequently, its exact dimensions; Fourthly, the principle of a great 
fractional division for the use of the gas fuel, which gives an easy control over 
the proper proportions of air and infammabie material, and secures their 
perfect mingling. 

1615. B. and W. SHAKESPEARE, Woollaston, near Stourbridge, Worcester, 
** Reverberatory furnaces used for puddling, melting, and heating iron.’ 
—-Dated 3\st May, 1867. 

The invention, with reference to a puddling furnace, is carried out as fol- 
lows :—In a puddling furnace as ordinarily constructed the fire-grate is placed 
at one end of the furnace, and the flame, a‘ter passing along the arch of the 
furnace and over the iron contained on the bed of the furnace, passes to a flue 
at the end of the furnace opposite to that at which the fireplace is situated. 
In constructing a puddling furnace according to this invention the inventors 
build a fire-grate at each end of the furnace, and they make a flue at about 
the middle of one side of the back of the furnace, by means of which fiue the 
heated air and products of combustion are conducted to the stack or chimney, 
which may be placed near to the said flue. The flame from the fires on the 
said fire-grates passes from either end of the arch and over the bed of the 
furnace, and, meeting at the middle of the furnace, passes by the flue described 
to the stack or chimney.—WNot proceeded with. 

1617. F. W. DOLMAN, Jermyn-street, St. James's, London, “ Obtaining an 
essential oil application as a curative agent or medicine in the treatment of 
inflammatory joint diseases, rheumatism, &c.”—A communication.—Dated 
3st May. 1867. 

This preparation is an oil obtained by distillation from a plant or grass 
called by the » atives of india ‘*‘ koos,”’ also “ hurdwaree koo:,” and is the sacred 
grass of the Hindoos. The botanical name of the said plant is “ poa cyno- 
suroicles.”— Not proceeded with. 

1621. R Reece, Llandilo, Carmarthen, ‘‘ Apparatus for producing cold.”— 
—Dated sist May, 1807. 

This invention consists chiefly in the peculiar construction and arrangement 
of apparatus for effecting the continuous distillation and rectification of dilute 
solution of ammonia upon what is known as the separative principle, and in 
the combination with the said apparatus of acondenser and refrigerator. The 
ammoniacal gas is reduced by its own pressure to a liquid condition in the said 
condenser, from which it passes into the refrigerator, and, having a very low 
—* quickly abstracts the heat from any fluid passed through the 

atter. 

1628. A. G. SCHAEFFER, Newcastle-on-Tyne, ‘ Obtaining increased light in the 
combustton of illuminating matters.”— Dated \st June, 1867. 

This invention consi-ts in effecting approximation of incandescent dtoms or 
clusters of atoms by the approximation or coalescence of two or more flames 
containing these atoms, and in such manner as to ob:ain the most close pos- 
sible approximation of the heated atoms in one flame to the heated atoms in 
— (but not so as to cause gases) to unite before ignition.—Not proceeded 
with, 

1635. W. H. RICHARDSON, Glasgow, “ Manufacture of iron and steel.” —Dated 
3rd June, (867. 

This invention has for its object the purification of iron when in the liquid 
state for the purpose of obtaining an tmprove! metal from which castings may 
be produced. from which steel may be manufactured, and also for the purpose 
of cheapening the cost of, as well as the time occupied in, producing such 
metals or materials, and consists as follows: - After the ore is reduced in the 
blast furnace to the state of molten crude metal, the furnace is tapped and the 
liquid ran off into a vessel or receptacle, where a blast of atmospheric air— 

is 
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introduced into its mass through a hollow or tubular rabble or stirritig rod of 
dimensions suitable to the mass of metal under treatment simflar to that 
shown and described in the drawings and of letters patent 
granted to the present patentee the 4th of December, 1866 (No. 3189), and 
which may be operated by hand or otherwise. 

1638. D. BARKER, Worthfleet, “‘ Chambers for drying artificial fuel, &c.”— 


3rd June, 1867. : 

According to this tion the outer walls of the chathbers are built of 
bricks or of other material or materials adapted for s purpose, ang!e iron 
plates being i duced into or attached to the walls, the same forming rails 
for the support of the ble trays h fter mentioned, and also the 
support of bars, to which are suspended the steam or hot air pipes when the 
same are employed for the purpose of heating the chamber. The blocks of 
fuel are placed upon iron trays furnished with wheels, the trays being con- 
nected with each other by dovetailing or otherwise. The trays are introdaced 
into and m the chamber by means of an endless » or other 
dnalogous or suitable arrangement.— Not proceeded with. 


Class 9.—BLECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries. 

1583, D. TUNKS, Accrington, ‘* Galvanometers for receiving signals through sub- 
marine and other electric telegraph lines, and for testing them.”— 29th May, 
1867. 

The object of the invention is to provide an instrument for use as a galvano- 
meter that is of extreme delicacy and not liable to be easily put out of order. 
An instrament which contains all the improvements that are comprised in this 
invention coasists of an electro-dynamic coil in two halves. and having its 
axis horizontal. Each half is 4 complete coil, and the two halves are juxta- 
posed laterally so as to act as one coil upon a horizontal magnetic needle, 
which is mounted upon a vertical axis that passes freely through the division 
between the coils. The said vertical axis is mounted in jewel holes that are 
suitably placed on corks which rise from the same foundation plate that carries 
the coil, the lower cock passing into the interior of the coil, and the upper 
cock projecting over the top of the coil. A horizontal graduated dial plate and 
a pointer of aluminium enable the motions of the needle from its normal posi- 
tion (parallel to the wire coils) to be noted, or its deflections to be observed. 
The electric current is conveyed to the coil by means of binding screws con- 
nected with its terminals, and placed upon the base plate or foundation plate of 
the instrument. A peculiarity of the invention consists in the use of a pendu- 
lum or hair spring in connection with the said vertical asis, and thereby accom- 
plishing two desirable objects, first, the neutralisation of the gravity of the 
vertical axis and its appendages; and, second, it affords the utmost facility to 
neutralise the directive influence of the earth’s m i upon the magneti 
needle, and thus enables it to move freely upon the slightest impulse.— Not pro- 
ceeded with, 

1611. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London, 
“ Construction of magnetic-electro batteries."—A communication —Dated 
30th May, 1867. 

This invention relates to impr d into the construction of 
magnetic-electro batteries with a view to obtaining by a slow motion of the 
armatures any required quantity or intensity of electric fluid. The improved 
battery may be constructed of different circles of bar magnets set partly around 
and partly above each other with corresponding di ari 
mounted on wood or other suitable discs on a central shaft. 

1755. C. VARLEY, Kentish Town-road, and S. A. VARLEY, Roman-road, 
Holloway, “ Electric telegraphs.” —Dated \sth June, 1»67. 

This invention consists, First, of an improvement in the method of gene- 
rating electricity by mechanical force alone, or by ical force in i 
tion with chemical action, for which the patentees obtained provisional pro- 
tection on the 24th day of December, 1865 (No. 3394); Secondly, in an im- 
proved method of constructing galvanic batteries ; Thirdly, in an improved 
arrangement of telegraph apparatus, by means of which the number of wires 
used for signalling can in certain cases be reduced The patentees construct 
their apparatus as follows :—They wrap soft iron bars with insa'ated wire in a 
similar way to an ordinary electro-magnet ; these bars may be made U-shuped, 
and become electro when the app isin use. They also construct 
bobbins with soft iron cores, and wrap them with irisuluted wire. These 
bobbins are of such a length that they will pass just freely between the poles of 
the electro-magnets. In constructing this apparatus two, four, or more electro- 
magnets may be employed; these electroemagnets are arranged opposite one 
another. The bobbins are mounted in pairs on an axle on opposite sides, and 
when the axle revolves they pass between the poles of the electro-magnets, and 
are so arranged that, when one of the bobbins is between the poles of one of 
the eleciro-magnets, the other bobbia is in the same relative position to the 
poles of the opposite electro-magnet. In the axle carrying the bobbins there is 
a commutator ; the insulated wire surrounding the bobbins is connected to the 
commutator, and through it to the insulated wire of the electro-magnets, furm- 
ing the whole into one electric circuit. Before using the apparatus they 
generally send an electric current through the electro-magnets. The object 
of this is to secure a small amount of permanent magnetism in the direction 
they wish in the soft iron cores of the electro-magnets.. On revolving the axle 
the bobbins become slightly magnetised in their passage between the poles of the 
permanent magnets, and as the electro-mag are 80 ged that the north 
pole of the one magnet is opposite the south pole of the other, the bobbins 
are magnetised first in one direction and then in the other, generating weak 
currents (cor ding to the direction in which the bobbins are magnetised) 
in the lated wire sur ding them. The comaiutator changes the connec- 
tions of the electro-magnets at the same time as the magnetism of the bobbin 
is reversed, and, consequently, the electric currents developed in the bobbins 
always flow in one direction through the insulated wire of the electro-magnets. 
The effect of the current passing through the electro-magnets is to increase 
their magnetism, and to magnetise in a higher degree the bobbins when passing 
between the poles of the electro-magnets; more powerful currents are now 
developed in the insulated wire surrounding the bobbins, which, in their turn, 
induce a higher degree of magnetism in the electro-magnets, In this way the 
magnetism developed in the electro-magnets and the bobbins act and react on 
one another, causing the circulation of increasing quantities of electricity. In 
constructing the apparatus to prolong the contact between the bobbitis and the 
poles of the electro-magnets they generally arm the poles of the electro-magnets 
or the bobbins with horns of soft iron, When they use four electro-magnets 
they employ two commutators and four bobbins, Two of these bobbins and 
one commutator are arranged on the axle at right angles to the other bobbins 
and commutator, and the electro-magnets are wrapped with a doubie series of 
convolutions of siik or cotton-covered wire insulated from one anvtner, One 
se: of the convolutions of insulated wire of the four pairs of electro-magnets is 
connected to one commutator, and the other set is connected to the 
o.her commutator. When they want currents of a definite amount of 
force for ringing electric bells, or for working other telegraph apparatus, 
they prefer to use permanent magnets, which they construct if the ful- 
lowing mariner: —They take a number of bar magnets, and inake a compound 
horse-shoe magnet by atranging two sets of them over one another, They 
connect the north poles of the one set with the south poles of the other set at 
one end by means of plates of iron placed between the magnets, and they pre- 
vent the magnets from touching those beueath them at the other end by means 
of small pieces of iron of the same thickness as the plates, connecting the north 
and south poles of the magnets at the other extremity. The bar magnets are 
now bolted together ; a bobbin made of iron and wrapped with insulated wire is 
mounted on a lever, and works between the poles of the compound magnet. On 
removing the bobbin from between the poles of the compound magnet a current 
is developed in the act of demagnetisation. To prolong the duration of this 
current they construct two of these compound magnets, and arrange the north 
pole of the one opposite the south pole of the other; the iron bobbin now, after 
passing from between the poles of the one magnet, passes between the poles of 
the other, and a current of longer duration is generated. We have above otily 
noticed a few of the features of this invention, the specification beitig too 
elaborate to permit of a fullerdescription in this part of our journal, 
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Class 10.-_MISCELLANEOUS 
Including all Specifications not found under the preceding heads. 
1523. W. BROOKES, Chancery-lane, London, “ Lubricator.”—Dated 22nd May, 
1867. 


This invention consists in the employment of a glass reservoir and glass tube 
furnished With two covks, one to regulate the exact supply required, and the 
other to cut off the supply when needed. — Not with, 

1524. A. M. CLARK, Chancery-lane, London, “ Improved fabric for the manu- 
Sacture of machine belting.” —A communication. —Daled 22nd May, 1807. 

This invention cannot be described without reference to the drawings. 

1526. W. E. NEWTON, Chancery lane, London, “ Portable photographic appara- 
tus."—A communication.—Dated 22nd May, 1867. 

This invention has for its object the construction of a convenient form of 
portable apparatus for taking views. The apparatus consists of a small circular 
box tor containing fifty or more prepared glasses’; and, Secondly, of a camera 
resembling an opera glass. The two tubes of the opera glass are furnished with 
two lenses exactly similar in focus. One of these serves to project the image 
to be taken on to the ground focussing glass, which occupies the large part of 
the tube; the other to produce the image on the prepared glass plate, which 
occupies a smali dark chamber formed in the opposite tube, ‘The circular box, 
in which are arranged the prepared glass plates, is pushed over an opening in 
this chamber provided with appropria e grooves. The doors of the box and of 
the dark chamber are si ly opened, and a prepared glass plate falis 
from the box into the dark chamber. When the view nas been taken the appa- 
ratus is turned upside down, and the giass plate which has been exposed will 
fail back into its place in the box. which is then removed. The door of this 
latter closes, and a small movement to the right or left brings another pre- 
— glass plate over the door and the opeuing in the camera.—Not proceeded 
with, 





1534, A. M. CLARK, Chancery-lane, London, ** Typographic printing machines,” 
—A communication.— Dated 23rd May, 1867. 
This i tion cannot be described without reference to the drawings. 





which may be of a pressure of four pounds on the square inch, and up ds—is 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


FrsisHep Iron: £. Reduction of Wages in South Stafford: 
shire: Individual Masters Willing to Proceed Independevt/y of 
the Trade: Anticipated Result of Reduction: Po~ti-»> — Works 
being Stopped for Want of —ANOTT .« uavY FADLURE 
In THE TRADE—MEETINGS oF IRONMASTE 8’ CREDITORS—PRIOR 
or Pics—ANNUAL Kepokt or TARE § UTH STAFFORDSHIRE 
Bank—Coat: rifling Demand—A Ccuttery Owner Fined 
FOR IMPROPER VENTILATION OF A Pit: Stipendiary Remarks— 
Loca HarpWARE TRApES: Little Doing: Birmingham, 
Wolverhampton. Willenhall, Wednesbury, Bilston, Dudley— 
WoRKING OF THE New Factory Acts—New Smoke Consvm- 
ING APPARATUS. 


THE ironmasters of South Staffordshire express no surprise that, 
notwithstanding the at-one-time-exp determination of the 
men to resist any reduction of wages in North Staffordshire, they 
have, both puddlers and millmen, accepted their masters’ terms, 
and resumed’ work at a reduction of somewhat over 10 per cent. in 
the amount of the remuneration which they were prievously 
receiving. Nor have the masters any apprehension of extra union 
organisations resulting, however much the men may wish it to be 
inferred that such an issue will result, They rather wonder, as a 
body, why it was not determined at the last preliminary meeting 
to do in South Staffordsnire what has been accomplished without 
difficulty in the north of that county. Both in Birmingham 
yesterday, and in Wolverhampton the day before, masters expressed 
one to the other their readiness to give notice even next Saturday 
night for a similar reduction here, without any reference to the trade 
as an association, All they desire is that one or two influential 
members of the trade should be prepared to act with them. So 
fully convinced are certain of the masters that no sensible opposition 
would be forthcoming that, acting as a town alone, without reference 
to the other portions of the district, most of the Wolverhampton 
masters are ready to give notice if only one firm there in particular 
will join them ; and the decision of that one firm is only post- 
poned for a few days owing to its desire to consult a leading 
ber of the iation who happens to be temporarily away 
from home. It may therefore be inferred that notices will be 
given to the men in South Staffordshire for a reduction of, 
rhaps, 10 per cent. in their w within the ensuing fortnight. 
he cause of hesitation, where it is expressed, arises from an indis- 
position to further reduce prices. If wages should be brought 
down these makers urge that buyers will d da reduction, 
notwithstanding that in the case of North Staffordshire it has been 
virtually conceded. To this it is replied that it will be time 
enough to meet the difficulty when it arises. Very low prices— 
even as low, in some needy cases, as £6 a ton for bars—are known 
to have been accepted within the past few days. Of this the firms 
who can secure better prices are loudly complaining; and they 
hint that the, only effect upon the trade of a reduction 
in wi would te to afford those makers a further opportunity 
of underselling to a greater extent. The leading makers assert 
that in the present condition of the ing market no practical 
reduction in prices would result in increasing the demand. Under 
this conviction wealthy firms are stopping portions of their ma- 
chinery used alike in the making of pig and finished iron. The 
mill and forge at Moxley belonging to Mr. David Skidmore have 
been altogether stopped by that gentleman for want of orders 
enough to carry them on at a profit, Karl Dudley’s representative 
has stopped a blast furnace and a portion of the finished iron 
establishment at Round Oak; and a firm very extensively en- 
gaged in South Staffordshire has had it under serious considera- 
tion whether they will not stand altogether inoperative for at 
least a month. The s who are unable to stop of their own 
choice are painfully experiencing the severity of the times. The 
suspensions of Messrs. Kelley and Co., Dudley; Messrs. W. Haden 
aol Sons, Dudley; and of Mr. Henry Bennett, Wellington, Salo; 
reviously announced, is succeeded by that of Messrs. Jo! 
Richards and Co., of the Rabone Works, Smethwick. The 
creditors met on Tuesday, when it was found that the liabili- 
ties to unsecured creditors amounted to £9617; secured, 
£13,726; less. security, £6393, making total unsecured liabilities 
£17,337; assets, £4925.. The suspension was alleged to be due to 
depressed trade, and it was shown that ever since August the 
works had been carried on xt a loss. They were put up four years 
ago at a cost of £18,000, but their present value is set down as 
represented by the amount of security stated above —£6393. This 
value was pat upon them by the bankers of the firm. The only 
offer made was one of 5s. in the pound, 2s. 6d. to be paid in two 
months, and the other 2s. 6d. in eight months. There was an in- 
disposition to accept the offer, and a committee was appointed to 
go into the statement of accounts, with the understanding that if 
any adverse action should be threatened a petition in Bankruptcy 
would be at once filed. 

On Wednesday a meeting of the creditors of Mr. Bennett was 
held at Wellington. The balance-sheet showed the total un- 
secured liabilities to be about £15,000, and the secured £9000; 
and the liabilities on endorsements £7333. From those two 
accounts £480 .was supposed to come against the estate, and 
that sum is addéd in the total of unsecured liabilities. The 
insolvent’s father offered 5s. in the pound, but the acceptance of 
the offer awaits a report of the committee which was appointed by 
the creditors to examine the accounts. 

Common forge pigs are selling at £2 10s. to £2 12s.; all mine, 
£3 7s. 6d. to £3 12s. 6d; and hydrate, £4 5s. 

The banks in South Staffordshire are issuing their reports, The 
Wolverhampton and Staffordshire show a reduction upon the year 
in the closed accounts of upwards of £17,000, leaving that amount 
now due on such accounts under £35,000, all secured, The net 
perme of the year being £8750, a dividend of 5s. per share and 

nus of half-a-crown will be declared, leaving 23500 to make w 
the guarantee fund to £15,434. The directors say :—‘‘ In las 
year's report the directors alluded to one party who had long been 
a customer of the bank, and become insolvent, and t 
winding-up of his affairs, they had hoped, would not be much 
longer delayed. The state of the iron trade and other causes 
have hitherto prevented this being realised, but the directors have 
the satisfaction of stating that the unsecured debt is now entirely 
written off from the books of the bank.” The customer here 
alluded to, was the late Mr, Jones, of the Birchills Furnaces. 

The failure of another firm is ref to in the report of the 
Dudley and Westbromwich Bank. It is that of Messrs. Wm. 
Haden and Son, only recently announced. From that failure the 
directors state that they ‘‘ expect to sustain material loss.” The 
setting aside of a reserve to meet that loss. has chiefly necessi- 
tated the reduction of the dividend to 5s. per share. The 
dizgsters, however, have a large augmentation of assets as Govern- 
ment funds, purchased at prices “considerably under present 
aryesapions. | 

Coal is in trifling demand, and is selling at prices which colliery 
proprietors allege are unprofitable. 

On_ Friday last Mr. W. Bowers, owner of the Berry-hill colliery, 
near Stoke-upon-Srent, was fined £5 and costs upon the complaint 
of the Government Inspector of Mines, charged with neglecting to 
provide adequate ventilation in the pit, on the 31st of October, 
when two men were killed and others much injured. The stipen- 
diary, in imposing the fine, suid that there was no personal 
culpability on the part of the defendant; who, however, as owner; 
was responsible for the faults of his servants, against whom the 
Government Inspector said he thought Mr. Bowers ought to 


proceed, 

There is little improvement to notice in the hardware trades of 
Birmingham and th S Whilst the improved de- 
mand for the light branches of the trade has been well maintained 
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from its commencement, the signs of activity in the engineering 
and heavy iron work is still remote. The home trade is improving, 
and, judging from the order-sheets lately received in the district, 
a tolerably good trade is to be expected. Complaiats are loud of 
the difficulty of collecting overdue accounts from small country 
ironmongers and builders. The South American market is rather 
more active than last reported, and the recent mails from A i 
have brought a few orders for miscellaneous shelf ironmongery. 

The trade of Birmingham remains in an unsatisfactory state, 
and those firms who are seldom affected by the depression now 
report that they are short of orders. The brassfounders, electro- 
platers, wire drawers, and all who are in any way connected with 
the fancy trades, report to the same effect. Nothing is being 
done with the United States, and only a moderate amount is being 
done with the Continent. Some little improvement is noticed in 
the Australian and East Indian markets. 

At Wolverhampton the tinplate and japanned trades are slightly 


been issued, and although none of the materials required ye | be 
obtained from this district, it will in some measure prevent those 
who secure the order from entering into competition for other con- 
tracts. Rails continue to be shi to the United States, and 
during the past week the Dowlais Iron Company and the Rhymney 
corny Se san have forwarded rails to Aspinwall for the Panama 
Railway. For miscellaneous qualities contracts are offered a little 
more freely, but this branch forms a very small proportion of the 
Soutk Wales iron trade. For pig iron the demand and prices have 
not materially altered since last report. 

The tinplate trade continues dull but the American orders pre- 
viously referred to are shortly expected to arrive. 

Steam coal proprietors are tolerably well off for orders, but 
shipping operations have been slightly interfered with owing to 
the unfavourable state of the weather. Inquiries are about the 
average, but prices continue low, and there are no hopes of an 
improvement taking place for some time. For house qualities the 
d d is scarcely equal to the corresponding period of last year, 





more active than at the date of our last notice, and tat are 
firmly supported. Excepting in those branches of manufacture 
specially adapted to this season of the year, nothing like full 
employment is being experienced. Tinned and japanned hollow- 
ware commands rather more inquiry for the colonial markets, and 
the home demand for tinned and galvanised ware in wrought iron 
is fairly sustained. A better demand is felt for plantation hoes 
for South America, and also for some branches of the lock trade. 
Cut nails, edge tools, and steel toys, chains, agricultural imple- 
ments, and other heavy goods continue slow of sale. Improvements 
in the construction of clips, or spring boxes for railway carriages, 
have been patented by Mr. Jacob Walker, of Wolverhampton. 

At Willenhall the lock trade is quiet excepting in the trunk, 
pad, and other departments of minor importance. The key 
stampers, though not busy, have rather more to do than last 
reported. Some trunk lock makers for South America are 
receiving tolerable orders, but in the majority of instances the 
trade is dull. Latches and bolts are in anything but a good 
demand, and any speedy improvement is not expected at present. 
Currycombs are dull. 

At Wednesbury the same inactivity is experienced in the railway 
ironwork and engineering trades, and labour is far too plentiful 
for the demand. Axles are only in moderate request. The tube 
trade continues quiet, especially in the steam and water depart- 
ments. Mr. J. Watkins, of Balsall Heath, has just patented an 
improved method of connecting the axle-boxes of carriage axles 
by means of a revolving collar rotating upon the front collar of 
the arm, the revolving collar bearing in its rotation between the 
back collar and a flanged nut screwed to the arms of the axles. 

At Bilston the japanners and tinplate workers are steadily en- 
gaged in the departments suited to home trade, but there is not 
much improvement noticeable in the other leading industries of the 
neighbourhood. 

In the Dudley district the chain cable, anchor, and other mis- 
cellaneous branches of manufacture continue pretty much as last 
reported. 

Our statement of last week relative to the working of the 
Factories Act, in which we showed that a considerable number of 
boys were being discharged, hitherto employed in night work, but 
now prohibited from working at nights, is finding corroboration in 
the increased number of applicants for instruction, so far as it re- 
lates to Wolverhampton, at the ragged schools in that town. With- 
in the past few days upwards of 130 boys whose ages average from 
thirteen to sixteen have applied at that school for night instruc- 
tion. The result is that the teaching staff is utterly inadequate 
to the extra work thrown upon it, and a public appeal is about to 
be made for assistance in a quantity which it is not likely will be 
forthcoming. 

On Monday last a large number of gentlemen inspected at the 
Albion Works an apparatus for consuming the smoke generated in 
the working of a steam boiler, which has been patented by Mr. 
Matthew Tildesley and Mr. John Bird, manager of the Hinley 
furnaces of Messrs. Chance thirteen years ago—the first one of the 
proprietors. The invention consists of the application of the 
slanting fire-grate bars in front of the boiler, brought out by Mr. 
Bird tifteen years ago, and applied to furnaces, but not to steam 
boilers, at Messrs. Chance’s and other works. Hitherto the use of 
the slanting bars has been attended only with economy in the 
fuel used, but the invention, as adapted to boilers, has those addi- 
tions made to the apparatus by which the smoke is effectually con- 
sumed and sent in a white flame of an intense heat beneath the 
boiler. This is done by the arrang t of ther grating which 
the inventors desire should not at this stage of the history of the 
patent be particularised. There can be no donbt that the method 
is efficient for the purpose designed, and that the combustion 
brought about by its use iscomplete. It is decidedly one of the 
simplest plans for consuming the smoke from a boiler that we have 
yet seen; and it has the advantage of being in its operation inde- 
pendent of more than the slightest attention on the part of the 
stoker or enginemen. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THE IRoN TRADE: No Alteration to Note: Rather more En- 
couraging Features: Future Prospects Enveloped in Mystery: 
Unsatisfactory News from America: Makers’ Confidence of a 
Revival Shortly Taking Place: Increased Inquiries Anticipated 
from ‘ndia; Contracts for Miscellaneous Quulities More Freely 
Offered: THe TINPLATE TRADE: THe STEAM COAL TRADE: 
THE SHIPBUILDING TRADE: COMPLETION OF A NEW MILL AT 
YNISPENLLWCH TINPLATE WORKS: MEETING OF COLLIERY 











PROPRIETORS: Passing a Resolution to Reduce Wages 15 per | 


cent.: CwM ERFIN Ming Company: Locat BANKs: Half- 





yearly Dividends: THe Corpcak CoLuieRy Disputes: Appeal | 


Case in the Court of Queen’s Bench. 


THE same degree of quietude which has prevailed for so long a 
period at the various works in the district is still to be observed, 
and there is no alteration of importance to note in the iron trade 
of South Wales. 
placed for orders than they were a week ago, and although there 
are at present rather more encouraging features than there have 
lately been, the actual business transacted is extremely limited. 
The few orders given out since the quarterly meetings have not in 
any way altered the position of affairs, and the orders now in the 
market or about to be given out will afford employment for a short 
time only at some of the establishments. A few weeks since it 
was stated in THe ENGINEER that it was difficult to say how long 
such an unsatisfactory state of things would continue, and at the 
present time the future prospects of the trade appear to be still 
enveloped in mystery. The intelligence received of late from the 
United States respecting the opposition of Congress to the Presi- 
dent’s policy is not calculated to strengthen confidence in the posi- 
tion of affairs there, and fears are entertained of increased difficulties 
taking place in that country, and should such arise, they would 
tend seriously to delay the busi ir ters were looking for- 
ward shortly to transact with American buyers. It is to be hoped, 
however, that future intelligence will be such as to allay the 
uneasiness now felt, and that nothing will arise to interfere in the 
slightest degree, or check the amount of’ business which was 
believed would be transacted as the spring quarter was approached. 
Notwithstanding the present unsettled aspect, some of the makers 
feel confident a revival will take place before long, and they point 
to the lowness of foreign stocks and the great want of rails and 
other material by the home railway companies as proofs of a 
decided change for the better being soon experienced. If the 
requisite capital can be raised—and of this no doubt exists—for 
completing the railway systems in India, it is highly probable that 
inquiries from that vast empire will be largely increased. The 
prospectus for the Hungarian loan for £6,000,000 net, to complete 
the railway communication between Pesth and the Adriatic, 
and to prolong the lines from the eastern coast to Transylvania has 





and business generally is dull. 

The shipbuilding trade continues in a depressed state, but 
strong hopes are entertained of an improvement taking ong in 
the iron shipbuilding branch as the spring quarter approaches. 

A new steam engine, to drive a mill and cold rolls, has just been 
completed at the Ynispenllwch Tinplate Works, and the same 
has been successfully started amidst the cheers of the workmen, 
who were afterwards invited to a repast in celebration of the 
event. This addition to the works will enable the company to 
produce about 1800 boxes of tinplates per week. 

An important meeting of the colliery proprietors connected 
with the Aberdare steam and other collieries has been held at the 
Windsor Hotel, Cardiff, for the purpose of considering the present 
state of the coal trade and determining the amount of reduction 
to be adopted in the wages of the colliers and others employed in 
getting coal in the Aberdare coal seams, so as to enable the 
colliery owners to meet the present depressed state of the market. 
Mr. Nixon, of the firm of Nixon, Taylor, and Cory, presided, and, 
after a long and animated discussion, it was considered that 
business could not be carried on satisfactorily unless the men 
submitted to a reduction of 15 per cent. The system of working 
collieries was also discussed, and a resolution was subsequently 
adopted by which, in accordance with the arrangement made on 
the Ist of January, each colliery proprietor should reduce the rate 
of labour on the surface and underground 15 per cent., but that 
each colliery proprietor should be at liberty to pay 2d. per ton as 
an. allowance to his colliers in the event of their consenting to 
work three men in each board or working place, instead of one 
man and a boy as hitherto. In the event of a strike among the 
men, owing to the proposed reduction, the loss to the owners would 
be very serious, and, with this consideration, it was determined to 
form a mutual assurance on the principle of assurance associations. 

A dividend of £1 per share has been declared by the Cwm Erfin 
Mine Company. The prospects of the mine are considered to be 
satisfactory. 

The West of England and South Wales District Banking Com- 

ny has declared a dividend for the past half-year at the rate of 
By percent. perannum. A dividend at the rate of 74 per cent. per 
annum, for the half-year ending December 31st, has been an- 
nounced by the Provincial Banking Corporation, Limited, which 
has several branches in Wales. 

In the Court of Queen’s Bench the case of Powell v. Williams 
has been heard. This was an appeal from a conviction by the 
magistrates at Pontypridd, on an information charging that the 
— Powell, being engaged as a collier had unlawfully 
absented himself from his employment, at the Coedcae colliery, 
without giving the requisite notice. On the Ist April, 1867, in 
consequence of one of the enginemen being dismissed by the 
respondent for mi t, and th ppointed who did not 
belong to the engineer’s union, the appellant and all the others 
struck work, and eight of them were convicted, and all their wages 
earned were ordered to be forfeited. An arrangement was come to 
by which the men were to return to their work, and respondent 
was to receive £50 for the loss he had sustained. The men, how- 
ever, did not return, and thereupon fresh informations were laid and 
seven of them convicted, the appellant being one of the number. 
The court without calling on the counsel for the respondent, were 
quite clear that there was nothing in any of the objections raised, 
and — the conviction was right, as the arrangement had not been 
carried out, 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LivERPOOL: Mersey Docks and Harbour Board; Scientific Educa- 
tion -THE Oaks CoLLiery — LonsDALE VALE IRon MINES— 
LincoLN—COLLIERS’ STRIKE IN LANCASHIRE—STATE OF TRADE: 
Sheffield: South Yorkshire—NortH-EasTern District: North- 
Eastern Marine Engineering Company : Hartlepool : The Cleve- 
land Iron Trade—Scottann: Shipbuilding on the Clyde: 
Glasgow Association of Assistant Engineers. 

AT the last sitting of the Mersey Docks and Harbour Board the 

traffic committee recommended additions to the accommodation for 

shipping coal at Birkenhead to the extent of £5000. The proposed 
additional appliances, if worked to their full capacity, would suffice 
to load semething like 450,000 tons a year, but if they only added 

100,000 tons to the quantity of coal shipped, they would return to 

the board, after deducting the working expenses, 74 per cent. upon 

the outlay. The matter was referred to the works’ committee for 
further consideration. The river pollution commissioners have 
been sitting at Liverpool. Mr. Rawlinson stated that the com- 
missioners proposed inquiring into the state of the rivers flowing 
through the cotton manufacturing district. The object of the 
inquiry was to learn to what extent the rivers were polluted by 
town sewage, by manufactures, by mines, and by solid refuse. So 





| far as the estuary of the Mersey was concerned, the inquiry might 


It is quite evident ironmasters are not better | 





be considered somewhat superfluous, as he did not consider that the 
pollution at this point. was at all serious, as compared with the 
more inland districts; but as there was a population of nearly 
100,000 between Runcorn and the outer part of the estuary, it had 
heen thought better to commence the inquiry at Liverpool. Mr. 
Bernhard Samuelson, M.P., attended a private conference held in 
Liverpool on Saturday on the subject of scientific education. The 
question of the desirability of increasing the facilities for scientific 
education in large towns was freely discussed, and it was generally 
admitted that, so far as the high schools of Liverpool were con- 
cerned, scientific education would receive much more favour if the 
same university rewards attended its cultivation as were now 
obtainable by pursuing classical and mathematical studies. 

The clearing of the workings of the Oaks Colliery has been 
steadily proceeded with during the past fortnight, despite some 
obstructions occasioned by the discharge of gas. It is expected 
that active operations will shortly be resumed in connection with 
the sinking of a new shaft. 

A shaft sunk at the Lonsdale Vale iron mines, Whitby, some 
months since had to be abandoned in consequence of a great influx 
of water, the small engine employed for pumping not being of 
sufficient power to keep the works dry. This difficulty has now 
been overcome by the erection of a superior Cornish engine of 70- 
horse power nominal, with a reserve of nearly equal power. 

The Manchester, Sheffield, and Lincolnshire Railway Company 
is laying down a siding into the works of Messrs. Ruston, Proctor, 
and Co., of Lincoln, who are now applying themselves to the manu- 
facture of locomotives. Messrs. Clayton, Shuttleworth, and Co., 
are seins some additional buildings on the east side of their | 
works, 

A collier’s strike has taken place in the Ashton district of | 
Lancashire in consequence of a proposed reduction in their wages | 
of 2d. in the shilling. The turn-out, is not yet general, as many | 
employers in the district have not yet given notice of a reduction. | 





There does not appear to be much improvement in the state of 
trade at Sheffield, complaints of a scarcity of orders a 
general. All branches of Sheffield industry may be said to be di 
with the exception of the file and railway trades. 
e South Yorkshire ironworkers have accepted a reduction of 
10 per cent. as an inevitable necessity in the present state of trade. 
Even now operations are carried on in a relatively languid fashion. 
e trade is quiet for the season; to London and the South 
only a moderate business is being done; to Lancashire also there 


has been a falling off to some extent, owing tothe local coal owners 
having reduced their prices to a point below the Yorkshire rates. 
As the north-eastern district we may note that the 


North-Eastern Marine Engineering Company has started its first 
“engine in a screw steamer built by Messrs. Richardson, Duck, and 
Co., of Stockton, for Live: l owners. The steamer is named 
the Vencedor, and is intended for the Brazils; she is fitted with 
an inverted surface condensing engine of 60-horse power, having a 
42in. cylinder and 30in. stroke. The Vencedor steams to Fal- 
mouth, and then sails out to Rio Janeiro. Hopes are now enter- 
tained of an early revival in the iron shipbuilding trade of the 
Tyne. At Hartlepool two screw steamers have been taking in 
cargoes of railway bowl sleepers for Alexandria. Three steamers 
which have been laid up at West Hartlepool for some time are 
being fitted out for sea; one has been purchased by Messrs. 
Irvine and Co., who intend running her on their own account. 
The number of furnaces in blast in the Cleveland district is 88, 
and there are 48 out of blast. There is a tolerably large amount 
of wotk now doing on the banks of the Tees, and some of the 
Tyne firms are also understood to have received some fair orders 
for bridge work for Russia, and chains, &c., for India. There is 
not much doing in rails in the north-eastern district; a few orders 
keep coming in, but on the whole business is slack. It is stated 
that some of the firms engaged in the production of pig iron are 
reducing their make. 

To toScotland. Messrs. Henderson, Coulborn, and Co., have 
launched from their building yard at Renfrew a hand posit 
screw steamer of 850 tons, built for the East India trade. This 
vessel, named the Sakura, will be fitted with a pair of the builders’ 
compound engines of 110-horse power nominal. The Sakura is 
now receiving her machinery under the builders’ steam crane, and 
will be shortly ready for sea. At the last monthly meeting of the 
Glasgow Association of Assistant Engineers, Mr. C. Smith, presi- 
dent, in the chair, Mr. J. A. Crain read an interesting paper on 
the manufacture and composition of coal gas. Mr. Crain brought 
prominently forward a new process introduced by Mr. M’Kenzie, 
of Glasgow, which consists in using shale oil and other liquid 
hydrocarbons in combination with ordinary coal. The gas pro- 
duced by this material possesses a high illuminating power, and is 
said to be produced much more cheaply than that made from 
Cannel coal. The discussion on the paper was adjourned to the 
next meeting. 
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. 18 
COPPER—British—cake andtile,| £ s. d. £3. d.|) £2 8.4, £8 d. 
TON cocewecccesccces | 73 0 0.. 74 0 0/ 83 00.. 0 0 0 
Best 75 0 0..76 0 0} 85 00... 0 00 
Sheet .. 78 0 0.. 80 0 0| 87 0 0.. 00 0 
Bottoms.. 83 0 0.. 0 0 0} 92 00.. 00 0 
Australian, per ton 79 0 0., 81 0 0} 83 0 0... 86 0 0 
Spanish 09 0. 0 0 0] 73 0 0... 00 0 
Chili Slab. .e.ceee 68 10 0.. 69 0 0/77 0 0.. 0 0 0 
Do. refined ingot .ceccsseee | 73 9 0.74 9 0] 9 0 O.. 0 0 0 
YELLOW METAL, perlb. ..000.| 09 0 6 © 0 7) 0 0 7 0 0 8 
1B0N, Pig in Scotland, ton......| 2 11 6 cash. 214 3 cash. 
Bar, Welsh, in London ......| 610 0.. 615 9} 610 0%. 7 5 0 
Wales..cccoes| 510 0. 0 0 0} 510 0.2, 15 0 
vol € 8 Oe 6 OO 7 O06 5 0 
Rail, in Wales ...ccccccccese| 515 04. 0 0 0] § 5 01. 519 0 
Sheets, singlein London ....| 9 5 0.. 6 0 0) 19 0 6.219 5 O 
Hoops, quality... 8580. 060] 9060. 9 5 8 
Nailrods. 750... 000) 717 &. 850 
Swedish sscccccccsces 4 R = . 10 0 > 5 9.. 10 10 : 
LEAD, Pig, Foreign, per ton so 0 0] 1910 O.. 6 0 
English, W. ecedess 21 0 0.. 21 5 0} 929 7 6.. 2210 0 
Other a 19 0 9.,19 5 0] 1917 6.90 5 6 
Sheet, milled . 20 5 0. 0 0 0] 21 00. 0 0 0 
Shot, patent ...cccccccccccce | 2219 0.23 0 0] % 0 0. 0 0 0 
Red or Minium.....eeccceeee | 2015 0.4. 9 0 0] 2110 0., 2115 0 
White, fy cccccccccccccccce | 32 0 Ove 97 10 Of St © 6.. 3110 © 
ground enumucnia © OBC 6+ ies 6 
Litharge, W.B....ccccccccese | 2410 0.. 0 0 Of 2415 0.. 25 0 0 
QUICKSILVER, per sooo ea Gt. 6H 2H 6 F 8S 
SPELTER, Silesian, per ton. 20 5 0.. 0 0 0} 22 0 0.. 0 0 0 
English sheet ...s.06 20 00.000) 000. 00 0 
White zinc, powder... 000.000; 000. 000 
STEEL, Swedish faggot . 000. 00} 15 00. 000 
Reg. cccccccccccccces 1 56 0.1510 0} 000. 00 0 
TIN, Banca, per ton.. 410 0. 000) 480, 000 
Straits, fine—cash ... 479%. 00 0; 4 610. 000 
For arrival .«+cee. 470. 4 71 471%. 00 0 
English blocks .cccccccccccee | 413 0.1. 416 0] 410 0, 0 0 0 
seeerececececccesece 414 0.. 417 0} 411 0... 000 
Refined, in blocks......000.| 414 On 419 0) 413 0. 00 0 
TINPLATES, per bx of 225 sheets 
IC CoBC.ccccccccccccccccccs $3 @e £8 8G 3 6 Oe 3 8 O 
UE Mi ssssdssesesosseics lt 8S Os 8 OC 1S TB SO 
IC charcoal sscccesccccececs 170. 1 8 0} 110 0. 132 0 
TX dittoccccscccr-cccccccccce 113 0.. 114 O| 116 O16 118 9 








PRICES CURRENT OF TIMBER. 











1863. | 1867. 1868. | 1867. 
Per load— £ «. | 2 8 £ & || Per load— 4246, 4646 
Teak ....+++++++-10 10 11 10 | 9 0 1010 || Yel. pine, per reduced 0. 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, Ist quality 17 0 18 10| 17 01910 
yellow pine.. 215 4 0] 215 310) Qnd do... 11101210) 12 014 0 
&. John’s N.B,yel.. 0 0 0 0} © 0 O O || Archangel, yellow . 11 1018 0/128 013 0 
Quebec,oak, white.. 5 5 510| 510 6 0|| St. Petersburg yel.. 19 10 11 10| 10 10 11 10 
birch...... 310 410] 310 410 || Finland ........ 71) 81)) 8 6 910 
Memel.....000..55 9 0 0 O| 0 O O O|| Memel .......... 0000 0000 
elm ...... 310 5 0/| 310 5 0 || Gothenburg, sel... 8101010) 9 01010 
Dantaic, oak ......310 6 0] 3.0 6 0| white 8 0 9 0} 8 0 810 
sscsesee 2 5S 8 O}| 3 O 3 10 || Gefle, yellow...... 9 O11 0} 9 OL 
Memel, fr . . 3 © 310] 3 0 310)|)Soderhamn ...... 9 01010) 9 01010 
Rige .....06 « 218 3 5] 3 O 3 5 || Christiania,perC, 
Bwedish ...e.000ee 4 392 7)118 3 8 12h. by 3 by 95 16 093 0/18 022 0 
Masts, Que rd.pine 6 0 ; 0 : 0 ; 4 | Pe Eset ae 
l. pine 5 0 0 0 eck plank, Dnt. 
i Fie 0 0 0 0 0000 ante t 015 1 6 016 1 4 
Lathwood,Dantafm. 410 5 0] 410 5 10 || Staves, per standard M, 
St. Peter’s 710 810] 610 7 10 || Quebec pips...... 70 075 0) 88 **5 0 
Deals, per C., 12ft. by 3ft. Vin, 131 a — puncheon 19 020 0 20 O21 0 
Quebec, whtspruce 13 019 0 O21 tic crown 
StJobn whtspruce 13101510113 015 0 || pip? ss... } 129 0 149 0180 0 2000 








STEEL FoR SMALL Macuinery.—A firm largely engaged in the 
manufacture of light machinery about two years since adopted 
Bessemer steel very largely, substituting it for iron in every 
possible place. After two years of trial they have been compelled 
to go back toiron. Whenthe steel was goodit answered admirably, 
but so many failures resulted from the uncertainty of the material 
that they were compelled reluctantly to abandon its use, as the 
constant breakdowns began to bring their machinery into dis- 
repute. Since Lowmoor iron has been adopted they have not had 
a single failure. This fact strongly confirms our arguments that 
uncertainty of quality is the grand defect of steel. 

DEATH OF Mr. FREDERICK SLIGHT.— We regret to announce 
the death, athis residence in Ampthill-square, of Mr. Frederick 
Slight, well known for many years as the secretary of the London 
and Brighton Railway. He was appointed to that office ata very 
early age about twenty years ago, the period when Mr. Laing, 
M.P., first became chairman of the board. The deceased con- 
tinued to act as secretary down to the time of the important in- 
quiries of the investigation committee last year; and it is believed 
that the anxieties connected with the financial embarrassments of 
the concern produced a lamentable effect upon him, both mentally 
and physically, issuing in a complete and premature decay of his 
powers. Mr, Slight was only 43 years old at the time of his death. 
—Express. ; 
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SWEDISH ARTILLERY. 


FIG.1. 





THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT“L£HE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. IX.—Tue Miyor Cannons—Rvssia AND SWEDEN. 
Ir may seem strange enough that Russia, one of the 

largest military powers of the world, if not the greatest, 


should here be found relegated to the minor cannons, The 
Russian Government, in a strict sense, however, did not 








which had withstood 1000 rounds with full charges and 
remained uninjured: 3rd, projectiles of the Russian ser- 
vice in cast iron, &c., for the field guns of 4lb. and of 12 Ib. 


This gun foundry was first established in 1733. It turns | 


out annually at present 60,000 pouds of cast iron for guns, 


200,000 pouds of projectiles, besides about 120,000 pouds 
The Russian poud 
It was stated that the number | 


in pig iron, and objects in cast iron. 
is = 40 1b. = 16°38 kilos. 
of workmen and labourers employed is 1200. The iron 
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about 3°25in., and the whole of them were mounted on 
sham wooden carriages. M. Zlatoutst was stated to be 
|the exhibitor. From M. Rasteriaeffe, of St. Petersburg, 
besides a collection of tinplates, came leaden projectiles for 
small arms and sporting use, and pacrvorwel 5 mitrail’e for 
artillery. 

Amongst the objects shown by the Technical Commis- 
| sion were machines for measuring and folding military 
cloth when being received into store, and for rolling up 


exhibit war material at all, unless we except some isolated | ores are pisolite and bog iron, and the fuel appears to be | firm and hard, the ribbons, tapes, and bandages employed 
displays made by special bureaux, such’as that for army | altogether timber and peat. The number and variety of | in military surgery. The topographical department of the 
clothing; and the few war materials shown by the northern | the ‘specimens of compressed or otherwise prepared peat | corps of engineers exhibited a collection of their apparatus 
Colossus were confined to the productions of manufacturing | shown by Russia was remarkable, but vate a proof of | for the production of military electro-telegraphic lines. In 
companies or proprietors. The reason for this could not her general poverty in good mineral fuel than any addi- | this there was nothing whatever remarkable. The Ministry 
have been that Russia possesses but little worth showing, | tional indication of the now well-known fact to all who | of Marine at St. Petersburg sent a few models of iron- 
have fully examined the question, that peat is only worth the | plated ships and gunboats, monitors, &c., and a collection 


nor, perbaps, that she wishes to shroud her possessions in 
mystery. 1t arose, more probably, as in the case of the 
United States, because the Russian Government was un- 
willing to incur the heavy expense of transport of pon- 
derous war material, from the exhibition of which they 
could hope for nothing beyond barren reputation. The 
Technical Commission ofthe Minister of War of Russia, 
whose head-quarters are at Moscow, exhibited in Class 28 
a considerable collection of tissues and cloths for —s 
clothing and uniforms. The linen for shirts, though 
coarse, and the tent canvas, &c., appeared sound, suffi 
ciently bleached, and well spun and woven. The woollen 
uniform cloths, though looking like honest material, 
did not to the eye of the writer, who is, however, not 
specially acquainted with textiles, appear to compare 
favourably with the large collection of military cloths 
shown by the Government of France. 

In Class 33, by Rybine, of Moscow, and Zinzerling, of 
St. Petersburg, gold tissues, &c., for epaulettes and sashes, 
and cotton’ bandages, were shown ; and in Classes 34 and 
35 the Technical Commission again. showed a collection of 
military buttons, plumés, and military. gloves, &c. We 
could not find any c@llection of military shoes or boots, 
things which, humble*as . they are,. constitute. one of 
the most important equipments‘of an‘army. There was a 
large and very fine display of cutting and piercing weapons 
produced, as well asa large one of small arms. 

The steel weapons in various stages of manufacture of 
MM. Zlatoust and Kniazemikhalouskaia, in the Govern- 
ment of Perm, were very remarkable. The writer has 
seldom handled blades possessing stiffness and elastic 
flexibility better combined. The leather havresacks shown 
in Class 38 deserved consideration. Some of the armes de 
luxe amongst the fire-arms were very elegant, and in a few 
instances characteristic in design, but these do not concern 
us here. 

From the gun foundry of Alexandrovski, at Petro- 
zavodski, in the government of ‘Olonetz, was sent a 
collection of their metallurgic products, and samples 
of the goodness of their work. Ist, a portion of a 
heavy cast-iron gun, which was proved a loutrance, 
and burst under a maximum pressure of 870 pouds to the 
square inch, which is more than 32,500 lb. per square 
inch. Unless we know exactly how this pressure was 
determined the result must be accepted with caution: 
2nd, a portion cut from a cast iron gun, a 24-pounder, 





manipulation for artificial preparation when coals cannot | of compasses, barometers, and other instruments of preci- 


enter into competition with it. 
Kamensk, in the government of Perm, a portion of a gun 
cast on the Rodman plan was shown, which was stated to 
have fired 2568 rounds with full charges, and spherical 
shot of 63lb. From the same was shown oval, 7.¢., prolate 
spheroidal-shells for the guns of 4]b. and 12lb. This 
foundry employs 400 men; it was established in 1700, and 
its annual production now is 175,000 pouds in guns, pro- 
jectiles, and various structural and machine castings. The 
only armour plate shown by Russia was from the forges of 
Kamsk, in the government of Perm, which were esta- 
blished in 1863. The pig iron which they refine comes 
from Goroblagodat, and they have no power but steam. 
This plate was 4}in. thick, about 2ft. 9in. wide, and 18ft. 
long. It was of a rather soft and tough iron, and reason- 
ably well manufactured. It had been fired at by round 
shot 631b., at a range of 350ft., the shot being both of 
cast iron’and of steel. Several had gone clean through, but 


tiany had merely produced indentation, and one steel shot | 


curiously enough was fairly embédded into the iron, though 
only’ to its equator,, whether doctored into its place or not, 
the writer could not, make out. 

The Kouschva foundry sent some samples of grape shot. 
This also is a new establishment, dating only from 1863. 
It produces about 500,000 pouds ayear. The Nijniessetzki 
foundry also showed ' rifled projectiles complete, for the 
four and twelve. field’ gung,, the: buttons being in zinc. 
This seems to be a large work, eugaged not only in cast 
but in malleable iron. It turns out, with 450 workmen, 
14,000 pouds of artillery projectiles, 17,000 pouds of 
castings, 750,000 pouds of malleable iron, and supplies the 
forges of Kamsk with 150,000 pouds of pigs for refining. 
The gun foundry. of Perm: producéd.two steel guns, a 
4-pounder and a 24-pounder, both stated’ to have been fired 
1000 rounds. The larger naturé of these guns were of 
the same calibre and length,*but’ different in scantling in 
two specimens, The heavier ‘one was a muzzje-loader, the 
lighter one was intended for a breech-loader, but unfinished, 
and so could not have been-one of those which had been 
fired. These guns were 4‘2in. English nearly calibre; of 
the two lighter guns one was a muzzle-loader and the 
other a breech-loader, the latter not completed. They 
were a!l smooth-bores, and all of great length in propor- 
tion to calibre. The calibre of the last-mentioned was 


From the gun foundry of | sion employed by the Russian fleet. This very meagre 


display, considering the nationality to which it belonged, 
constituted the whole shown by All the Russias. 

Let us proceed to Sweden. Within the Exhibition 
building nothing very remarkable in the way of war 
material from that country was observed by the writer, 
unless we except an interesting series of vat of furnaces 
and other apparatus employed in Swedish gun founding, 
exhibited by Mr. Ekman, of Norrképing-Finspong. In 
the Parc, however, though arriving very late, there were 
shown some guns of very great merit, but which, partly 
from their iness in arrival, partly from having no dis- 
tinctive locale appropriated to them—standing uncovered 
and undesignated— attracted much less notice than they 
deserved. these two were very heavy guns, one was a 
rifled muzzle-loading cannon of Qin. (almost exactly) 
calibre, Fig. 1, the body of cast iron, ina single piece, upon 
| which the trunnions were cast. This was encircled by a 
shrunk-on jacket, reaching from the rear of the trunnions 
to the cascable. It was difficult to say by mere inspection 
whether this was iron or steel, or whether the total thick- 
ness, which was about 5in., was made up of ‘one or of two 
superposed rings. The cast iron in rear of the trunnions 
was more than acalibre thick, and at the muzzle half a 
calibre. The rifling consisted of four shallow grooves, two 
jin the vertical and two in the horizontal diameter of the 
section of chase. The form and actual size of these grooves 
is givenin Fig. 3. The total length of this gun was about 
15ft. by the eye; its weight was 32,000 Swedish pounds. 
The vent was bushed with copper, and the breech button 
had no perforation. This was a handsomely proportioned 
gun, and its execution extremely good; it was not 
mounted, and appeared designed for either naval or 
garrison use, but no information was obtainable as 
to any of these Swedish guns except what might be 
gathered . by the eye. The other heavy gun, Fig. 2, 
was altogether of cast iron, and from its form and appear- 
ance of material was probably cast upon the Rodman 
method. It was a smooth bore of 10°lin. (almost exactly) 
calibre, and about the same length with the last described 
gun. The vent in this also was copper bushed, and bored 
| through the round of the cascable. It was a faultless cast- 
ing of fine material, so far as could be judged by the bored 
surface and by its hardness. The weight, 29,900 Ib. 
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Swedish. It was not mounted. Both these guns were 
produced at Finspong, in 1866 ; no projectiles were ex- 
hibited. If cast iron be employed at all as a material for 


guns of this ponderous class, there ouht to be no doubt | 


entertained by any competent person, that in the first of 
these two guns it is employed in the right way, in so far 
as placing the cast iron interiorly and the wrought iron or 
steel jacket exteriorly. But this does not seem yet fo have 
becomerealised to thoseconcerned with such guns inourown 
service; if, as’ it seems, it be a fact that a very large 
sum of public money has been squandered in producing a 
12in. gun at Woolwich upon what is grandly termed the 
Palliser “system,” a steel tube being placed inside and 
a cast iron jacket outside it, and the former attempted to 
be “set out” against the latter by blowing it out by a 
charge of powder, heavily resisted, in which refined process 
the blowing out went rather far, and sent the whole gun fly- 
ing into fragments. What else couldany man disinterested, 
and without a “maggot of the brain,” have expected ? 
If it were proposed to strengthen a thick glass tube by 
gripping it on the outside by an india-rubber ring passed 
ovet it, there are few people so dull as not to predict that 
with a sufficient bursting strain the unyielding glass must 
“ ¢o” long before the yielding india-rubber could render it 
any aid or support. Yet this is in principle exactly what 
this wonderful “ system ” purposes to do, Up to a strain of 
five or six tons to the square inch, cast iron is a far more 
extensible and yielding material than even wrought iron— 
@ fortiori, than steel. The /ess yielding material, then, in 
all ringed structures should be placed outside and not in- 
side, if there is to be necessarily any such difference in 
the material at all. But true principles appear to point to 
this—either adopt cast iron in one solid whole, and with 
it the American method of casting, or adopt ringed struc- 
tures, and let the material of the gun be all wrought iron 
or all steel. We should not even advocate the adoption of 
steel for interior tubes on the ground of its harduess, the 
rest being wrought iron; for the better capability of steel 
in any state to resist the abrasion that goes on in long-con- 
tinued firing—whether that be due to deflagration, scoring, 
or ballotage—is so far, a more than doubtful matter. 

The last Swedish gun which was exhibited in the Pare 
was 2 small field gun of cast iron fully mounted, and _pos- 
sessed in many of its details great merits in simplicity of 
design and skilful proportion. The gun was about 2°6in. 
calibre, and rather shorter than our old smooth-bore 
4-pounder; the exterior a simple conic frustrum, save as 
to the trunnions and breech and muzzle belis. The 
chase was rifled in four grooves, as shown in Fig. 8; 
the spiral seemed uniform; the weight of the gun 


was 593 Swedish pounds. The breech end of the 
gun was quite flat, as shown in the Figs. 4, 5, 


and 6. A peculiarly bent sort of loop handle was cast 
on to it, and served the purpose of dolphins for lifting 
the gun, aleng with the sling round the muzzle, and also 
enabled the rear end of the gun to be strapped down hard 
upon the elevating screw when rattling over rough roads. 

The range sight consisted of a simple strip or ruler of 
steel suitably graduated with an ocu/aire, or small eye-hole 
through its upper end, the whole sliding up and down be- 
tween the flat end of the breech and two sliders or sockets 
screwed on to it, as seen in Figs, 4 and 5. 

The lower of these sockets was provided with a pinching 
screw, by which the sight was maintainable in any position 
of elevation. This sight strip was placed not,exactly in a 
vertical plane passing through the axis of the gun, but 
diagonally to that, by a small amount; and to the proper 
side of the vertical, so that the up and down motion of 
the sight a/so produced a lateral one to the extent neces- 
sary to correct for the normul derivation, upon the same 
principle as was explained in reference to the Dutch field- 
guns. The mounting of this gun was admirable. The 
wheels were chiefly of oak, the tire hooped in one piece, the 
trail of birch, the limber carriage of oak and birch, and the 
limber boxes of fir, all free of paint and varnished only. 

Fig. 4 shows the very simple but quite effective con- 
atruction of the elevating screw, which,merely is borne 

‘upon by the base ring of the gun, but is not connected to 
the gun. The screw has its axis invariable in position, 
and works through a deep and secure nut. As the gun 
elevates or depresses through its entire arc, therefore, the 
top end of the screw traverses relatively a little front 
or rearward beneath the base ring of the gun, its 
range being equal to the versed sine of the arc of elevation; 
but this is of no disadvantage. It will be seen from 


Fig. 4 that the trail consists of two cheeks or flitches, The 
construction of the trunnion caps is shown in Fig. 7. The 


cap at its rear end has a mortice cut through it, so that 
when dropped into place, it becomes secured at that end 
under a hook forged out of the solid of the plate beneath. 
The other end of the cap drops down over a cotter bolt 
standing up from the plate beneath, also forged out of 
the solid, passing through a mortice cut in this the 
forward end of the cap, and a single split cotter secur- 
ing the whole. Thus, if the cap be shot away or 
injured a new one can be supplied, or if the gun must 
be abandoned, by carrying off these caps, it is ren- 
dered useless to an enemy. All the mounting was 
of wrought iron, and the proportions of every part of 
this unpretending little gun were perfectly charming to a 
mechanic’s eye. Every detail had been sensibly thought 
out with a rare prevision as to the contingencies to which 
field artillery in actual service is exposed, and with a 
careful regard to economy of weight and of expense. The 
elongated shot, shell, and shrapnel stand upright in cireu- 
lar cut out divisions in the limber boxes. ‘Che projectiles 
seemed extremely well fabricated, and bore marks of the 
same striving for simplicity that the gun itself did. Time 
and percussion fuses both were there. The former have 
their body (ampoulade) of a hard white alloy, and were 
either cast in brass moulds or pressed out of a block to 
their final form without any hand work of finishing, the 
screw threads included. The body of the percussion fuses 
was of brass, well exécuted, but by lathe work. The 
limber box covers and seats above them had several 
details about them for keeping out wet, &c., of an ingenious 
and efficient character. 





| application. 


This little field gun, which rivetted the regard of almost 
every competent military and mechanical eye, stood with- 
out reference, number, ticket, name of maker, or any one 
person or thing to give the slightest information about it. 
ft did not seem to be exhibited by the Swedish Govern- 
ment. 

In some respects it bore more resemblance to the newer 
Bavarian field guns than to any other which the writer 
has seen. 








ADMISSION OF IRON AND STEEL IN BOND FOR 
MANUFACTURE IN FRANCE. 


THE Minister of Commerce has just issued a circular on this 
subject to the chambers of commerce and the consultative 
chambers throughout France, in which the effects of the admission 
of foreign iron are discussed, and the future practice relating to 
such admission announced. 

The Minister refers to the complaint of the proprietors of French 
ironworks relative to the decree of 1857, and to the moditications 
made therein in 1862, which confined the privilege of importing 
material in bond to ironmasters, machine makers, and others who 
had received orders for vessels or machinery for exportation, the 
period allowed for working’ up and re-exportation being six 
months. Of late, however, certain complaints have been made 
against the working of the modified decree, one being that the 
means of proving that the manufactured articles exported were 
actually made of the imported materials, and therefore the Con- 
sultative Committee of Arts and Manufactures, which forms a 
portion of the Ministry of Commerce, was instructed to examine 
the complaints, and an inquiry was consequently ordered to be in- 
stituted, and the evidence of all parties interested in the subject to 
be freely received. The result is stated to have been that the 
great majority of those examined were in favour of the main- 
tenance of the decree of 1862, including a number of ironmasters, 
some of whom had in 1861 expressed an adverse opinion. The 
maintenance of the decree in question, with some modifications, 
was therefore decided on by the committee of inquiry. 

The two points to be elucidated were, first, whether, from a 
general point of view, the results had been more injurious than 
useful; and, secondly, whether the decree had really produced in 
the north and east of France the mischief that had been charged 
against it. The evidence on these two points is thus summarised 
by the Minister :—According to official documents collected by the 
Administration of Mines the total production of the French iron- 
works, instead of diminishing, increased, between 1859 and 1865, 
in the following ratios :- 


1860. 1865. Increase 

Tons. Tons. per cent, 
Cast iron ee oe .. ee 898,353 .. 1,210242 .. 347 
Wrought iron.. ee o ee 532,212 .. $06,327 .. SI'S 
Sheetiron .. oe oe eo 64,991 2. 106,655 .. Gl4 
Steel ofailkinds .. ° eo 29,949 .. 44,285 .. 47°9 


At the same time the imports of iron and steel under bond grew 
from 80,313 tons in 1861, to 138,809 in 1865. 

In these totals cast iron, against the propriety of admitting 
which under the arrangement in question no one made any objec- 
tion, represented 76,383 tons in 1864, and 97,901 in 1865, 

The value of the manufactured products from these materials 
exported is set down at 130 millions of francs in 1864, and 1174 
millions in 1865, thus exhibiting an excess, as compared with the 
value of the material imported, of 105} and 92} millions re- 
spectively; whereas, in 1856, the excess of the exports over 
imports of the same kind was considerably under eight millions. 
‘** Thus,” says the Minister, ‘‘this system of temporary admission 
left in France in the years 1864 and 1865 an annual amount of one 
hundred millions of francs for wages and profit.” 

It remains to be shown that the power of temporary importaticn 
of metal has not been so prejudicial to French ironmasters as some 
amongst thein have pretended. In 1856—that is to say, previous 
to the decrees in question —the exports of machinery manufactured 
from French materials, or foreign materials on which import duty 
had been paid, amounted to 3500 tons, of the value of four millions 
of francs, whereas in 1866 it had risen to 8200 tons, of the value 
of 12,200,000f. It is true that the export of toois and metal work 
has not followed the same rule; it amounted in 1856 to 12,900 
tons, of the value of 42,400,000f., during succeeding years it 
ranged between twelve and sixteen thousand tons, and in 1866 
only amounted to 12,400 tons, of the value of 40,700,000f. : 

As regards the assorted accumulation of material imported 
under bond on the northern and eastern frontiers, it is argued 
that generally when an industry is suffering the fact is indicated 
by a fall in prices, and therefore the minister quotes the prices of 
coke-made iron on the Paris market, which is in close relation 
with the north, and those of Lyons, which reflects the condition 
of the centre and south of France. 


Prices per 100 kilogrammes, | 1860. | 1861. 


fr. c. | fr. c. 
24 75 | 22 85 
24 62/21 95 








fr. c. 
21 90) 21 52) 21,, 
20 70 29 33/19 79 


«| 25 25 | 23 75 
..| 22 62/23 16 


Paris .. «eo oe ce 
Lyons... oe 





The prices during the third quarter of the year 1867 were the 
same in Paris and Lyons, that is to say, 18f. 50c. to 19f. Thus, 
although there has been a diminution in the rates, it is not suffi- 
cient, in the opinion of the Minister, to warrant the complaints 
that have been made by the iron trade. 

On the other hand, we find that the imports of foreign iron in 
the ordinary way, that is to say on the payment of the duties, 
have fallen from 74,183 tons, in 1862, to 628 tons in 1864, and 869 
tons in 1865, while the exportation maintained its ordinary rate of 
about 3000 tons per annum. 

““We must, therefore,” says the circular, ‘‘ seek for some other 
cause of the present condition; and when we consider that the same 
uneasiness exists in England and Belgium, we are led to the con- 
clusion that the cause is general, and arises from an excess of pro- 
duction over demand. The abrogation of the decree of 1862 would 
deprive France of an outlet to the extent of 120 to 130 millions of 
francs, and would stop the career of her machine makers, who 
have acquired a skilfulness which enables us to compete advan- 
tageously with the foreigner in the markets of the world. Such a 
result would not be compensated by any change that could occur 
on the northern frontier, for the moment the forges and works of 
the south, centre, and east of France could no longer employ their 
products in the export trade, they would send them to Paris and 
flood the market there.” 

Taking all these facts into consideration the committee was of 
opinion that there was no reason for abrogating the decree in ques- 
tion; but, at the same time, it recoinmended some useful changes in its 
Thus the law of 1836, on which the decrees for the 
temporary admission of iron and steel are founded, limited the 





| period of re-exportation to six months, but this having been found 
| insufficient in the case of iron ships, locomotives, and other large 
| pieces of construction, the authorities generally granted an exten- 


sion of six months more, and if this did not suffice the matter was 
referred to the consulting committee of arts and manufacture. 
The committee felt that such a state of things should not be 
allowed to continue, and the Minister of Conmerce, acting in 
accordance with the Minister of Finance, came to the following 
decision upon the question: — 

That the decree of 1862 should remain in force. That the time 
allowed for re-exportation should be rigorously kept, as heretofore, 
in the case of ordinary manufactures, the same allowance being 
made as formerly in the case of iron ships, bridges, powerful marine 
engines, locomotives, and other large works, but in no case to 
exceed twelve months in all. The importer to be required in the 
case of large work to justify his orders and to specify the quantity 





of each kind of metal to be employed, so that the control of the 
committee may be more usefully exercised; should these candi- 
tions not be fulfilled, then no extension of time whatever is to be 

ermitted. Lastly, when the same importer wishes to obtain the 
Benefit of provisional importation at the same time for ordinary 
and large productions, application must contain a distinct 
statement to that effect, showing the proportion of materials re- 
quired for each class of work. 

The Chamber of Commerce of St. Dizier has memorialised the 
Minister of Cosumerce on the subject of the admission of foreign 
iron in bond oF mapulootare an exportation ; it contends that 
the measures adopted are not sutlicient event improper trading 
in acquits & caution under which the materials are admitted, 
and then proceeds to attack the Ministerial calculations on the 
effect of the arrangement in question. 

Tt declares inacnigaible the conclusion of the Minister that 
during the two years of 1864 and 1865 an annual sum of four 
millions sterling was, by the totals in question, left in Francein 
the form of wages and profits. The declarations of value (says 
the Chamber) are too low on the import materials and too high on 
the exported articles, and then proceeds to argue the question in 
the following manner :—If we desire to ascertain theactual effect of 
the temporary importation of foreign metals on the national in- 
dustry we must not regard the quantities and values of the im- 
ports of 1864 and 1865, but get as near the truth as possible, and 
take as bases the most recent facts. 

The importation of foreign metals under bond,"during the year 
1866, amounted to 126,000 tons; during the first nine months of 
1867 they reached 85,000 tons; the average was therefore, in round 
numbers, 10,000 tons month, or 120,000 tons per annum. The 
value attributed by ae Sone to this metal was, as in 1866,a 
little below 139. per ton, consequently the total nominal value of 
the 120,000 tons is about 21,600, 000f. (£864,000). These materials, 
by transformation in our shops into machines and tools, have, 
according to the most competent judges, acquired a value varying 
between four and five hundred francs per ton, but certainly not 
more, than the latter (£20), on the average for cast iron, wrought 
iron and steel. Therefore the 120,000 tons of foreign metal 
admitted under bond during the last three months of 1866, and 
the nine months of 1867, only produced, after manufacture in our 
machine shops, and making good the waste of material with 
French metal, the sum of sixty millions of francs (£2,400,000). 

On this basis the following calculation is made : — 


francs, 
Value of 120,000 tons on their entry into France .. 21,600,000 
General expenses, fuel, rent, &c. .. 2 «2 of «oe 18 009,000 
Balance for wages .. «es «os ee ee ce ee 


++ 20,400,000 





Total .. e 60 000,000 


This falls far short (says the document in question) of the 
hundred millions set down in the Ministerial document. Besides 
(adds the Chamber) these twenty odd millions of francs only repre- 
sent fifteen millions, the balance going into the pockets of those 
who deal in acquits @ caution, an assertion that certainly ought to 
be supported by unquestionable testimony. 

One would think that even the fifteen millions mentioned above 
would be considered worth having, but the Chamber of Commerce 
of St. Dizierargues that the workin question only takes the place of 
a national source of industry which would have given at least as 
large a result. The argument looks a weak one as can well be, 
but the ironmasters of St. Dizier are to be excused if they feel the 
pinching of the shoe, and their complaints, although not bearing 
examination, attract sympathy. 

In fact the condition of the iron trade in France is such as to 
cause those interested in it to resort to all kinds of means, rational 
or otherwise, to relieve it ; and amongst’other rumours we have one 
that the iron manufacturers of the Dordogne intend to appeal to 
the Government for a revocation of the recent treaty of commerce 
in 1870. 

It will not be out of place in connection with this subject to give 
the following list of the prices of charcoal iron for the twelve 
months of the year 1867, from the Ancre, of Saint Dizier, the 
organ of the iron trade of that country :— 

















Cast iron ore | Hammered! Machine 
| affinage. Rolled iron. iron. | No. 20 
| 

SOMNT «6 << 40 <6 40 aol 00 225 250 160 | 230 
February ce oo oo se } wil 220 225 255 | 225 230 
eae ..| 110 50 220 225 250 255 | 225 230 
Ds ch 20:40 Sede eek Te 220 | 250 255 225 
i sae | 309 110 | 220 225 | 950 255 | 220 225 
DEED 00 ce 00 so. cs. we col Ue 225 | 250 225 
July .- co co co co ve co] 100 0 220 225 250 255 225 230 
AUBUSE 20 20 ce co co oe) 100 220 255 225 230 
September .. «+ ee «2 «| 108 50 220 225 255 | 225 230 
October .. co co ce ce oo] 108 220 225 250 255 220 225 
November .. + c+ o me 107 220 250 255 220 
December o 60 ae “| 107 220 | 250 255 220 





At the end of the year the actual quotations for cast iron were 
between 106 and 107. The accounts from the various districts 
were various: while works were closing in the Meurtho an in- 
creased production was talked of at some furnaces in the Moselle, 
and the demands of the railways created animation around several 
centres of production. The Northern Railway Company ordered 
thirty turntables, 15ft. 8in. diameter, of the Pont 4 Mousson 
works at the rate of 24f. 34c. (19s. 44d.) delivered at Laon ; in 1865 
the price was 25f. 25e. The Eastern Company has alsogiven orders 
for permanent material for the line from Saint Dizier to Vassy— 
rails 195f.; joint plates 231°05; the Western Company has also in- 
vited tenders for important quantities, but the prices are not yet 
announced. 

The accounts from Borringe at the end of the year were serious: 
the stock of coal in the valley of the Mons was said to exceed two 
hundred thousand tons, and many mines were expected to stop 
working immediately; in some cases lots had been cast by the 
miners for the few who were to be kept at work. 


DOUBLE-ACTION STEAM HAMMER. 


Tus hammer, as will be seen, is, with the exception of the 
cylinder, constructed entirely of wrought iron. The valve gear is 
so arranged that the hammer can be driven at either side, 
Steam is admitted to the cylinder by an equilibrium slide 
valve, a conical valve, as shown in our engraving, being 
fitted into the upper passage, admitting either the exhaust 
steam from the under side of the piston, or the full pres- 
sure from the boiler to the top side when required, so that the 
hammer may either fall by its own gravity with the pressure of 
exhaust from the underside of piston added, or the blow is in- 
creased by the admission of full steam from the boilers. The 
piston and red are forged in one piece, which, together with the 
hammer, weighed upwards of 15 tons. The cylinder is 463in. dia- 
meter and 8ft. stroke. We are indebted to Mr. W. Craven, C.E., the 
London representative of the Kirkstall Forge Company, for the 
drawings from which our engraving has been prepared. 








LITERATURE.—We have received the first number of a periodical 
published in New York, and printed in Spanish. It is styled 
** El Correo, Hispano-Americano,” and is devoted to commerce, 
agriculture, mining, andengineering. It is intended to establish a 
means of communication between the States of North and those of 
South America, ; 

WILson’s NEW BREECH-LOADER. —One of Mr. Wilson’s guns on 
his last improved system has been forwarded to the Ordnance 
Select Committee at Woolwich. It is of the same length as the 
present sergeant’s rifle, but is consilerably lighter. The calibre is 
5in., and it is constructed to take Colonel Boxer’s new small-bore 
cartridge. Judging from a somewhat general examination, it is 
apparently simple and rapid in its action, as well as sightly in 
appearance. We shall probably hear more of it shortly. 
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RAILWAY MATTERS. 


No adequate shelter has been provided on the Brighton line, the 
new directors allege, for the rolling stock, and engines and car- 
riages of the value of several hundreds of th ds of pound 
are now standing exposed to the weather for want of sufficient 
shed-room, and several of the stations are insufficient and in a 
dilapidated condition. 

THE Boston Railway Times reports the result of an action 
brought by the Pittsburgh, Fort Wayne, and penneg Railway 
against a farmer in Indiana, whose cow strayed upon the railway, 
and caused an accident toatrain. The railway company recovered 
a verdict for 4000 dols. against the farmer, and the Supreme 
Court has, after argument, affirmed the verdict. 

THE Brighton directors have rushed from one extreme to 
another: a month ago they would have no smoking carriages; 
now two out of three of their carriages have their appropriation to 
smoke placarded outside. If they would show similar zeal in 
getting to Charing Cross and Cannon-street they would please 
their constituents far more generally and effectually. 


Wit the Brighton, South-Eastern, and Chatham lines worked 
as one concern for common advantage, although the problem of 
working with a closed capital account is one which still remains to 
be solved, the Brighton directors indulge in a very sanguine hope 
that, not only will the preference dividend be secured, but that a 
honest dividend may before long be earned on the ordinary stock. 


THE adoption of the report now presented by the Brighton 
Directors will decide the question whether the present board 
possesses the general confidence of the proprietors sufficiently to 
warrant its remaining in office with a fair prospect of doing good 
at such a crisis; if not, the whole of the board, including the three 
gentlemen just elected, will make way for a new board to be 
elected by the proprietors. 


THE gross revenue of the Brighton Company for the half-year 
has been £709,654, to which, for the purpose of comparison with 
the corresponding half-year of 1866, must be added tolls from other 
companies, amounting to £4885, showing an increase of £53,896 
over the corresponding half of 1866. The gross revenue for the 
year 1867 amounted to £1,262,650, as compared with £1,189,944 
in 1866, showing an increase of £72,706. 


THE committee of the Metropolitan Board of Works state that 
the delays which have been occasioned by the promoters of the 
Metropolitan District Railway Company are so detrimental to the 
public interest that the board have felt it their duty to give 
notice of an application to Parliament for powers to compel the 
railway company to fulfil their engagements, or to enable the 
board itself to complete their own works without obstruction. 


In committee room No. 16, Mr. Frere has declared the 
standing orders complied with in the cases of the unopposed 
etitions of the London and Blackwall, the North and South- 
Western Junction, and the Bristol and North Somerset Bills. 
The standing orders were also passed in Mr. Palgrave’s court, in 
committee-room No. 17, in the cases of the unopposed petitions of 
the Waterloo and ‘Whitehall, the Midland Counties, and South 
Wales, and the Cheshire lines. ‘The opposed London Street Tram- 
ways Bill was withdrawn. 


On Friday Dr. Harley, of Haverstock-hill, was crossing the 
Hawley-road, driving a pair of spirited horses, when a train on 
the North London line suddenly rushed across the bridge. The 
parapet is so low that the horses could see the engine and train, 
and one of the animals, a spirited mare, started off at a frightful 
pace, imparting its alarm to the other horse. Dr. Harley lost all 
control over his horses, but his groom, who jumped down, assisted 
by some roadsmen, succeeded in stopping the horses. The mare, 
who got her feet over the traces, was so much injured that it is 
feared she will have to be killed. 


THE track of the Union Pacific Railway has been laid to a point 
540 miles west of Omaha, and is now said to be ‘*down” within 
ten miles of the rocky mountain range known as the “* Black Hills.” 
It is probable that the truth will some time be made known con- 
cerning the manner in which this road has been managed. One 
fact may be mentioned at this time. The track is laid loosely, 
and with no view to permanence, the object of the contractors 
being to secure the Government subsidy as soon as possible. The 
road has been built with Government funds, in fact; before it can 
be made secure or profitable it must be re-laid over at least half 
its length. 


THE railway returns just issued show that in the year 1866 three 
passengers were killed and five seriously injured at railway stations 
in England by getting out of trains before they had stopped; one 
passenger was killed in att:mpting to get into a train a it had 
started, one in crossing from one platform to another, three 
through falling from the platform and being run over, a news- 
paper boy in crossing, and three trespassers; and one woman 
shaking hands with a passenger through the window of a carriage 
as the train was leaving got her clothes entangled with the 
carriage and was dragged on the rails and killed. In Scotland 
two passengers were killed, and two in Ireland, through getting 
out of trains before they had stopped. 


THE directors of the Brighton Company believe that if all 
proper expenditure had been incurred and charged to revenue, the 
real rate at which the Brighton line has been worked for some 
time past has not been below 75 per cent., and that during a great 
part of the time, while dividends of 6 per cent. were being declared 
on the ordinary stock, the company was not really earning enough 
to pay its preference interest. They have accordingly devoted 








their most strenuous efforts during their six months’ tenure of | 


office to reducing working expenses, and no personal exertions 
have been spared to introduce the strictest economy consistent 
with efficient working. Train mileages have been reduced, rates 
have been increased where possible, and the minutest details of 
working have been personally supervised by the directors in con- 
junction with the traffic manager. 


On Monday, at Vice-Chancellor Wood’s chambers, in the case 
of the London and Brighton Railway Company against the Sussex 
and Surrey Junction Company and the late board of directors, 
including Mr. F. Slight, who recently died, an application was 
made on the part of one of the defendants for two months’ time 
to answer. The sum involved is between two and three millions, 
and there are about forty defendants. About twenty have applied 
for further time to answer, and on Saturday several applications 
were made to Mr. Leman, the chief clerk, and he allowed to the 
25th of February to answer. Mr. Jones (Baxter, Rose, and 
Norton), appeared on the part of the plaintiffs, the present board 
of directors, and the summons was supported on the part of the 
applicant. The chief clerk said he should grant the same time in 
the present as he had done in the other applications—to the 25th 
of February. 


Two applications were made on Monday to Mr. Buckley, chief 
clerk of Vice-Chancellor Malins, and to Mr. Hall, chief clerk of 
Vice-Chancellor Stuart, in reference to the affairs of the Great 
Eastern Railway. The first case, ‘“‘ Roberts 7. the Great Eastern 
Railway,” was for a specific performance in reference to a piece of 
land, Mr. Jones (Baxter, Rose, and Norton) asked for a month’s 
time to answer the bill of complaint. Mr. Buckley said there 
could be no special circumstances in the case, and he would only 
grant fourteen days. In the case, ‘‘Champion v. the Great 
Eastern Railway,” Mr. Jones also asked for a month’s time to 
answer. The chief clerk (Mr. Hall) said it was not a case for such 
a length of time. There were other cases in respect to land. Mr. 
Jones said there were about forty suits, and no money could be 
obtained for some time. A receiver had been appointed. The 
chief clerk said that the sooner a decree was obtained the better 
for each plaintiff. He should only grant fourteen days to answer 
the bill of complaint. 





NOTES AND MEMORANDA. 


PROFESSOR Foster believes that the radiation of vapours into 
space has directly a very slight influence on the production of 
rain, 

Ir would take a train nearly seven days to run from New York 
to San Francisco by way of Chicago going at the rate of twenty 
miles an hour, and making the usual express stoppages. 


Ir steatite or soapstone be heated strongly it loses water, becomes 
hard, and in that state is susceptible of a high polish. It may be 
used with advantage for gas burners, as it does not corrode nor 
does it burn away. 

Tue machinery in use at the office of the Standard newspaper is 
now capable of printing in two and a-half minutes a number cor- 
responding to the entire circulation of that journal when it came 
into the hands of the present proprietor. 

THE total production of anthracite coals in the United States 
during 1867 is estimated at 12,750,000 tons, an increase of 250 tons 
over the yield of 1866. 214,000 tons of coal, mainly cannel, were 
imported from Great Britain during 1867. 

In ancient Greece, as in most modern countries, milk was fre- 
quently diluted with water, and Professor Felton says the follow- 
ing method of detecting the fraud was practised :—“‘ A little milk 
was dropped upon the thumb nail; if the milk was pure it would 
remain in its place, if not it would flow away.” 


Wirtu the view of lessening or controllirfg the explosive force of 
gun cotton, MM. Chariére and Midre tried the e iment of 
dyeing the prepared cotton. It was then washed and dried. It 
was found that the gun cotton so treated exploded more gradually, 
but left an ashy residue which was inconvenient. 


CALIFORNIA has found a new source of wealth in her iron 
deposits. It is claimed that there is scarcely a county in the 
State in which the mineral is not found in greater or less value. 
The coast range, though never thoroughly explored for iron ore, 
has many and extensive surface deposits which indicate consider- 
able richness. 


A NEW alloy of aluminium has been made known by MM. Paul, 
Morin, and Ruolz. It consists of one-third silver and two-thirds 
aluminium. At first it was found difficult to render the alloy 
homogeneous, but this difficulty appears to have been overcome, 
and the alloy is now being supplied at the rate of 38s. per pound. 
It is said to be harder than silver and more easily engraved. 


WE learn from the ninth report of the Inland Revenue Com- 
missioners that the weight of tobacco cleared for consumption in 
the United Kingdom was, in 1841, 23,096,281 lb., or 13foz. per 
head ; 1851, 27,734,786 lb., or 1lb. }0z. per head; 1861, 
35,413,846 lb., or 1 Ib. 35 0z.,per head; 1863, 37,636,240 lb., or 1 lb. 
43 oz. per head. 


PricRramic acid, which imparts to silk a beautiful series of brown 
tints similar to those obtained from catechu, was obtained by Pro- 
fessor Woehler by causing sulphate of iron to act on picric acid, 
and neutralising with caustic ta; a deep brown compound is 
thus obtained, which he pceedrey from the baryta by sulphuric 
oe M. Aimé Girard now obtains this substance on a large 
scale, 

A NEw green colour is prepared by M. Wiéderhold by mixinga 
neutral soap of linseed oil with a salt of copper in solution, or by 
combining directly the fatty acid of the oil with oxide of copper. 
A paste of a fine green colour is thus obtained, which may be 
immediately employed for calico printing, &c. It can be diluted 
with spirit of turpentine or benzole until it has acquired the 
necessary degree of fluidity. 


Two kinds of glycerine are to be met with in the market, one of 
them applied to a scratch or wound produces a soothing ‘effect, 
while the other only gives rise to irritation and inflammation. 
Chemical analysis has shown that the latter effect is due to the 
presence in the glycerine of formic acid, and sometimes to the 
existence of small quantities of oxalic acid combined with am- 
monia. 


Dr. Crace Catvert has recently called attention to the 
tinctorial properties of picric acid obtained from carbolic or phenic 
acid. The former, to be applied quickly and economically, 
requires a small proportion of sulphuric acid to be added to the 
dye bath. This method of manipulation, which is not generally 
known, is very important, for it is only in this way that the 
textile materials can be readily dyed and the baths exhausted. 


THE enamel invented by MM. Antoine and Genaud, and so 
much admired for the brilliant colours it produces with reflected 
light, is formed by dissolving equal parts of platinum and alumi- 
nium in aqua regia, and mixing the resulting solution with sili- 
cates of psa and potash, then applying the mixture in the 
ordinary way. It is supposed that the irridesence of this enamel 
is due to the partial reduction of the metals, in consequence of the 
heat employed in fusing it. 

A FRENCH savant, M. Dufour believes that he has at length dis- 
covered the uses of meteors. From a careful study of the motion 
and effects of meteors, he has found, among other things, that 
these bodies scatter promiscuously in their course a peculiar dust 
of oxidised meteoric matter, geosieting Friasipsliy of phosphorus 
in a decomposed form, but, combined with other elements, essential 
to the growth of plants. M. Dufour has calculated that the 
annual deposit of this fertilising material is equal to about two 
cubic yards per acre of the earth’s surface ! ! 


Statistics from the official reports of the Government mines 
inspectors show that last year in the coal mines of England, 
Scotland, and Wales, one human life was sacrificed for every 
67,877 tons of coal raised, and one death took place in every 216 
colliers employed. The gross total of accidents last year was an 
increase of twenty upon 1865, but the increased number of deaths 
was out of all proportion to the increase in the accidents. In six 
accidents arising from explosions of fire-damp 526 men and boys 
were killed. 


To prove the effect of drainage in raising the temperature of the 
earth, a premium was offered by the Marquis of Tweeddale about 
five years ago for observations and experiments to be made or 
soils of a similar character, growing the same crops, and situated 
in the same locality ; the result of which was a collection of care- 
fully prepared and thoroughly reliable observations, from which the 
following results are culled :—That during a long-continued frost, 
the mean temperature of drained land at 30in. below the surface 


| was nearly 1} ‘deg. warmer than the undrained. That showers of 


sleet and cold rains lowered the temperature of drained lands 2 deg., 
and undrained lands 4 deg. That in every instance drainage gave 


| a decided advantage in an increase of temperature, except only in 


summer, when a heavy fall of rain was found to lower the tem- 
perature of the drained land 1 deg. more than the undrained—an 
evident advantage to a hot, parched soil. 


UsING as filtering materials magnetic carbide, silicated carbon, 
and animal charcoal, Mr. Byrne found that the former had but 
little effect in softening water, whereas this Late ae A was possessed 
in a high degree by both the others, although ‘silica carbon, 
after being effective for a time, finally rendered water harder than 
before. Charcoal after removing impurities from the water for a 
certain time then to give back a portion of the organic 
matters, while silicated charcoal in about the same time returned 
not only the organic, but also the inorganic matters. By employ- 
ing Professor Wanklyn’s delicate tests it was proved that in its 
percolation through these filters the organic matters, at least 


MISCELLANEA. 


It is proposed to drop the Monmouthshire colliers 3d. per ton. 

A HANDSOME and costly town hall was opened at Ipswich on 
Wednesday. ° 

WE are expecting soon to hear something important about 
puddling by machinery. : . 

AN international exhibition of reaping and mowing machines is 
to be held at Berlin in July. 

AN attempt is now being made to apply the principle of co- 
operation to the Landen pebsing trade. ie 

THE sale of Khalil-Bey’s collection of pictures at the Hotel des 
Ventes, in the Rue Drouot, Paris, has realised nearly £25,500. 

ARRANGEMENTS are being made to instruct the whole of ou 
army in a new method of by means of the lime light. 

THE old tower of the church at Monk Wearmouth—one of the 
most interesting of our very ancient architectural relics — is 
reported to be in great danger of falling to the earth. 

Tue Calcutta and South-Eastern Railway Company on Tuesday 
arranged to reduce their share capital from £1,000,000 to £250,000, 
and to transfer the company’s property to the Indian Government. 

THE new class of twin-screw composite unarmoured steamers of 
the Beacon class,’ a complete squadron of which is either com- 
pleted or building, aré to be officially’ designated as gun vessels of 
the second-class, 

THE death is announced of Dr. Davy, the brother and biographer 
of Sir Humphry Davy, and eminent as a chemist, grclosist, and 
pte 7 which took’place on the 24th inst. at his residence, 

keth How, near Ambleside. 

In 1867, 313 tons of sulphur were imported from Messina, 30 from 
Palermo, 391 tons from Licata, 952 tons from Girgenti, and 431 
tons from Terranova, in all amounting to 2117 tons, as compared 
with 2848 tons in 1866, and 1568 tons in 1865. 

Durine the late war the Confederates were often obliged to 
make use of wooden rails, and over them they transported thousands 
of tons of army supplies and soldiers. A much higher rate of speed 
may be obtained on wooden roads than is generally supposed. 

A METHOD for extracting the sulphur from blue waste was 
recently patented, and worked sufficiently in Lancashire to demon- 
strate its perfect success. The patent seems now to lie dormant, 
though capable of ‘turning a troublesome refuse into a prolific 
source of wealth, 

Many a hard-working man of science will be sorry to hear of the 
death of John Stevelly, of Belfast, a man of high attainments in 
science, and for many years the chief secretary of section A. in the 
British Association. He died at an advanced age, after a life of 
modest usefulness, 

THE other evening Mrs.. Edwards, B: en, near Llandilo, 
was passing over the railway at that plese ie bar cart, which was 
laden with flour. A train Came up at the same moment and 
caught the horse, which was killed on the spot; but Mrs, Edwards 
was not at all hurt. ” 

Mr. W. B. Rosinson, valuer and inspector of dockyard work, 
and Mr. W. E. Secombe, assistant inspector from the department 
of the Controller of the Navy, are e 
in the examination and valuing of 
stores of timber at that establishment. 

THE sum of twenty-three million florins has already been sub- 
scribed in Hungary towards the loan for the construction of Hun- 
ape railways, and it is expected that sixteen millions more will 

raised in the country. It is thought probable that Hungary 
will take up about a fourth of the entire loan. 

A New steam lifeboat cutter, with fixed engines, and weighing, 
when completely equipped, only three tons, has been experimented 
on at Portsmouth; and it proved quite practicable to hoist and 
suspend her in the usual way of ships’ boats, and by the ordinary 
a Whilst under steam ‘the boat made a speed of seven 

nots. 

EXPERIMENTS were made with the electric light in the gardens 
of the Royal Horticultural Society on Friday night by the Royal 
Engineers stationed at the South Kensington Museum. Many of 
the Fellows feel interested in the question of illuminating these 
gardens, and we understand that further experiments are contem- 
plated during the coming season. 

TuE Florence journals announce the arrival in that city of Mr. 
Albert Neustadt, of New York, inventor of the musket which 
bears his name. His object in visiting the Italian capital is to 
submit his new fire-arm to the Government authorities. This 
gun, he affirms, offers advantages superior to those adopted in the 
Prussian and French armies, 


at Chatham Dockyard 
@ accounts relating to the 


WE (Athenceum) understand that the authorities of the National 


Gallery, lamenting the probable cessation of the most valuable 
annual exhibition of pictures by the old masters and deceased 
British artists at the British Institution, are in treaty with the 
proprietors of the last-named gallery for the further hiring of 
their premises in Pall Mall, in order to the carrying on of the 


gatherings of pictures on loan from the best furnished English 


private collectio! 


Herr ScHRorrer has laid a very important paper before the 
Acad of Sci of Vienna on gas made from the residue of 
the mauufacture of petroleum. The results of carefully con- 
ducted experiments are, that this new gas gives off less carbonic 
acid and less heat than ordinary coal gas; that its illuminating 
power, as com with the latter, is as 3 to 1, and that in 100 
yarts there are 17°4 of ethylene, 58°3 of marsh gas, and 24°3 of 
ydrogen. 

THE Ebbw Vale Company (Limited) have notified that they have 
made arrangements whereby the call of £2 10s. per share, which 
was contemplated in February next, will not be required. They 
also state that, although the iron trade is worse than at any time 
for twenty-five years, the omerey Sor earned a small profit for 
the six months ended in o—- last, while the December 

uarter shows a similar result, but that, owing to the continued 
} ression in the trade, it is considered advisable to defer declaring 
a dividend for the present. 

A MEETING of the committee of the Metropolitan Board of 
Works was held yesterday for the purpose of proceeding with the 
inquiry relating to Mr. Doulton, M.P., and the evidence given by 
Mr. Furness before the Registrar in Bankruptcy. Sir John 
Thwaites presided. The witnesses—for the production of whom 
Mr. Doulton has from time to time obtained an adjournment of 
the inquiry—were not forthcoming, and the evidence was there- 
upon closed. A long and animated discussion then took place as 
to the report to be made to the board. In order to meet the 
conflicting views ‘on the subject, it was ultimately resolved, on 
the motion of Mr. Hows (Shoreditch), that the evidence should 
be reported to the board at its meeting on Friday, February 7th, 
and that it be left in the hands of the board to adopt what reso- 
wa eeny ral f the Atla Tel h 

AN extraor general meeting 0! e Atlantic Telegra 
Company was held on Friday to consider the pro; which cS 
been published for raising a further capital of £1,300,000 to 
extinguish the rights and her 9 of the Anglo-American Com- 
pany. The Mr. Wortley, in his opening speech, detailed 
the negotiations which had taken place between the two 
and blamed the Anglo-Ameriean Company for the unsuccessf 
issue of the attempts made to amalgamate the undertakings. He 
added that, under all the circumstances, the directors considered 
it best to adjourn the question of raising the capital, in order that 
time might be given for consideration. After a good deal of dis- 
ion, in which contradictory opinions were expressed as to the 








nitrogenous ones, were not oxidised. The author, in luding, 
recognised the value of filtration for clearing water of matter in 
mechanical suspension, but found it practically useless for ,re- 


moving substances in solution. nicstald 





propriety of amalgamating or arranging with the Anglo-American 
Company, it was agreed adjourn the meeting to the 25th, of 
February. 
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‘SHEET PILING, RIVER WALL, BURGH QUAY, DUBLIN. 
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ON THE REPAIR OF 'THE 
BURGH QUAY, DUBLIN.* 


By I. J. Many, C.E., Assistant-Engineer to the Dublin Port 
and Docks Board. 


So far as the author had been able to ascertain few instances 
of the repair of river or dock walls have been recorded; in the 
majority of cases when failure occurred, reconstruction seems to 
have been the usual remedy adopted. 

There is little doubt that repairs, such as those referred to, are 
always more or less hazardous, and if unsuccessful, not calculated 
to improve the reputation of the engineer; while reconstruction, 
though not generally so economical, is, as arule, a certain remedy. 

Before entering on a description of the method of repair 
adopted at Burgh Quay, which forms the subject of this paper, a 
few instances of a similar character, though probably known to 
many, may be very briefly noticed. 

At Southampton the dock wall which failed was 38ft. in height, 
constructed of brickwork and concrete bays up to the level of low 
water, the remainder of rubble masonry faced with granite ashlar. 

It was built on a timber platform 6in. in thickness, the front 
of which rested on piles, while the back rested on longitudinal 
sleepers laid on the soil. The foundations varied from sandy clay 
to sand and quicksand. 

Before the excavation of the dock was completed the wall 
showed symptoms of moving forward, but it was thought that 
when water was let into the dock the wall would be sufficiently 
relieved of the back pressure to remain firm. This, however, did 
not prove to be the case, and the wail still partially moved 
forward. Additional engineering advice was obtained, and a plan 
of attaching land ties was recommended and adopted ; this con- 
sisted in drilling holes through the wall as low as the tide per- 
mitted, inserting strong iron bars with washers in front, and 
tying them back to buttresses of piles driven upwards of 100ft. 
from the wall. After an expenditure of about £10,000 the land 
ties proved unequal to their task, several broke, others stretched, 
and the wall still moved forward. Shortly afterwards a portion 
of the wall fell into the dock, carrying with it and destroying a 
large shears. Finally the wall was rebuilt of a totally different 
section and without any piling. 

A failure occurred at Hunt’s bank on the river Irwell—the wall in 
this case was 20ft. in height, 5ft. thick at the bottom, and 3ft. 6in. 
at the top, and built of ashlar masonry strengthened with counter- 
forts. About 100ft. of its length was pushed into the stream to 
a distance of 8ft. or 10ft. from its original site, the wall still 
— This Mr. Vignolles accounted for at the time by “‘ the 
accumulation ofgwater, which, having no outlet, settled the earth 
against the back of the retaining wall, turning the clay into mud, 
which by its great additional weight forced the wall to slide on its 
foundation.” 

The sea walls at Paen-Maen-Mawr, in North Wales, which 
retained an embankment of the Chester and Holyhead Railway, 
failed, partly on account of the violence of the sea in severe gales, 
but chiefly from the effects of the water which got behind them. 
A viaduct was substituted for part, and the remainder rebuilt of a 
stronger section, It may be interesting to add that the sea, 
which formerly expended its violence on the wall, now passes 
under the arches of the viaduct referred to, and is gradually 
washing away the foot of the slope, at the top of which runs the 
old mail-coach road. 

A wall on the east bank of the river Shannon at Limerick failed 
in a somewhat similar manner to the one at Southampton, and is 
an instance of ful repair and partial reconstruction at 
comparatively small cost. This wall runs parallel to the dock 
wall, and about 80ft. to the westward of it. It was about 25ft. in 
height, built of limestone ashlar, on a timber platform resting on 
piles, the natural foundation consisting of black sandy mud, 
under which lay a stratum of stiff clay about 2ft. 6in. in thick- 
ness, and below this the rock. The bearing piles were of round 
timber about 14ft. long, and driven vertical, having therefore but 
a slight hold in the clay, when the wall was forced forward by the 
back pressure it carried the piles along with it. The mode of repair 
was the following :—The wall was taken down to within about 3ft. 
of the timber platform, which had been laid at the level of low 
water, and a row of whole balk piles 12in. apart, having a batter 
of 1 in 4, was driven in front; the heads of these piles were in 
contact with the face of the old wall, and carried a capping piece 
12in. square, on which rested the ashlars of the bottom course of 
the new wall. Thus the new wall was built on the portion of the 
old that had not been removed, its front being supported by 
the sheet piles and capping piece. Along the foot was placed a 








* Read before the Institution of Civil Engincers of Ireland, January, 1868. 
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small bank of puddle, and over this a pitching of large stones 
forming a substantial foreshore; the pacar: Ley 4ft. 
square, rest on a bed of concrete, and the whole of the back of the 
wall is lined with puddle, Its batter is 1 in 5, the back being 
nearly vertical, and the ashlar courses are laid perpendicular to 
the face. The work has been finished about two years, and no 
movement whatever is ptible. The length ired was 470ft., 
and the cost £2800. T! repairs were designed and carried out 
by Mr. W. Forsyth, the engineer of the Board of Public Works, 
who kindly furnished the author with the foregoing particulars. 
The western wall of the Carlisle 
pier, Kingstown Harbour, con- 
structed for the accommodation 
of the mail service to Holyhead, 
has “hee signs of failure. 
This wall, built of large blocks of 
nite ashlar, is about 38ft. in 
eight, and founded on the hard 
sandy bottom of the harbour. The 
filling between the walls consists of 
irregular masses of — tipped 
as it came from the quarry. A 
very manifest subsidence has taken 
place, and is shown by fissures and 
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river through the wall; an examination of these sewers showed 
that they had partially sunk, and were much dilapidated at their 
junctions with the wall, so that as each tide flowed the water 
obtained easy access to the back of the wall, and, returning with 
the falling tide, carried with it some of the finer particles of the 

ing. Borings made in the bed of the river close to the foot of 
the wall, to ascertain the nature of the foundations, gave 
the following average results:—Mud, 2ft.; blue clay, 10ft.; 
sand, 2ft. 

The wall was founded about 3ft. or 4ft. below the upper surfacg 
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inequalities in the surface of the 
pier. The failure is attributable to 
the scouring action of the paddles 
of the mail steamers. These vessels, 
soon after arrival, are “swung” 
or turned by making fast with 
heavy hawsers to the pier, and 
reversing their engines; they are 
thus brought round to the eastern 
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side ready for departure to Holy- 








head. While, therefore, there is ~ 
but little motion on the part of 
the vessel, owing to the leverage 
exerted against the paddles by 
the hawsers, there is considerable 
and continued agitation of the 
water by the paddle floats. In 
this way a trench, averaging 14ft. 
wide and 3ft. Gin. deep, has been 
excavated along the foot of the 
wall, which is thus ‘“‘ undercut,” 
and, as a consequence, the lower 
courses are falling out and the 
filling subsiding. The great fric- 
tion of the vessels against the pier 
while turning, joined to the vibra- 
tion caused by the trains which 
attend the steamers, has no doubt 
helped to loosen the stones and otherwise aggravate the mischief. 

he remedy which is being adopted is to fill the trench with 
large stones, carefully fitted together at the bottom by divers. 
This foreshore is intended to arrest the present movement and 
counteract —~ future scour. The depth of water at the wall is 
about 20ft. at low water of spring tides, and the draught of the mail 
packets which come alongside is about 14ft. 

Other instances might be adduced, and would, no doubt, form 
an interesting and useful list, but the foregoing are sufficient for 
the object of this paper, which is by no means intended to enter 
on the general question, but merely on one particular case which 
will now be described. 

The river wall at eT Quay, on the south side of the Liffey 
and immediately east of Carlisle Bridge, had for some years shown 
various signs of weakness and failure. The flagged pathway and 
part of the roadway had subsided considerably, the wall also 
sunk and was moving slightly towards the river; its batter, which 
had originally been about 1 in 12, was reduced to about 1 in 30, 
and two raking cracks or fissures, one at each end, defined the 
length of the failing part. It therefore became necessary either 
to rebuild or repair it. The latter course was ted, and has 
been carried out successfully at little more than one-half the 
cost of reconstruction. 

The wall was built about the commencement of the present 
century, and consists of rubble masonry set in lime mortar and 
faced with granite ashlar in 12in. courses; it carries a with 
heavy ashlar coping. Its section varies slightly, but the one 
shown in the drawing may be taken as the average. 

The filling at the was of a v 
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heterogeneous character, 
consisting apparently of old building rubbish deposited at random. 
Two main sewers and a smaller one empty themselves into the 








of the mud, and therefore rested on a bed offblue clay, which was 
probably being squeezed out from under it, accompanied by the 
slipping movement referred to. A few trial piles drove without 
much difficulty toan average depth of 20ft. The method of repair 
adopted—which was designed by Bindon B. Stoney, Esq., engineer 
to pe Noy oF and “| ——— - pe ne by an 
inspection of the drawings and the following brief explanation :— 
A row of whole balk Memel piles my close contact with 
each other, and having a batter of 1 in 8, is driven 
along the foot of the wall; the piles are shod with cast 
iron shoes weighing 75 lb. each, and were driven with a 22 cwt. 
ram to an average depth of 20ft. below the surface; they are 
dressed on their joint sides only. The weight of the shoes may 
probably appear to some excessive; as a general rule, however, it 
will be found desirable in sheet piling of this kind to err on the 
safe side, particularly as it can be done at comparatively little 


additional cost —— shilling per pile extra). Each pile, pre- 
viously to — iven, was examined by the inspector, and its 
length brand it in figures every 2ft., an overlength of 3ft. 


being left for reheading, &c. The piles were specified to be driven 
to a depth of 20ft., or deeper if required, a deduction being made 
escuntiin to schedule rate) for all piles not driven to the depth 
Sealine. and an extra allowance for those driven beyond it. A 
pile was considered fully driven when three blows from « 22 cwt. 
ram lifted 14ft. failed to drive it a quarter of an inch. Ordinary 
piling frames were one of which was worked by a steam 
winch; each frame could drive about seven piles in two tides, or 
twelve hours. The of these sheet piles are 4ft. above Jow 
water, at which level and outer permanent wales 12in. by 
Gin. are bolted to them, with lin. screw bolts and nuts bearing on 
washers head and point, passing through every alternate sheet pile 
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and screwed up tight, the heads and washers being countersunk 
into the outer wale. 

' Opposite the sewers the piles were cut to the level of the sills, 
and extra waling pieces bolted on with lin. bolts through every 
pile, the upper ne pieces being cut away so as to permit the 
tide flaps to open readily. All the soft mud and sand in the space 
between the front sheet piles and the wall, to a depth of 2ft. below 
low water, was removed and replaced by Portland cement concrete 








the cement v out, 
— is mee a weve L odarately etill water 
mixedextremely y wn intom still wa 
of the depth specifi ‘ithe s Hering any injury ta speak oF A 
ees taken from the, foundations ofthe new North Quay wall, 

ublin, 17ft. below low water, which, immediately being 
mixed, was thrown into the agitated water, running along the 
bottom of the cofferdam to the pumps, and exposed to its action 
for nearly three months, is apparently quite as good as if it had 
been treated far more front. “ , 

I may mention that the standard low water at Dublin is the 
average low water of the lowest spring tides, and is Ift. 4in. above 
the Ordnance Datum plane; the average range of the highest spring 
tides, or the difference between high and low water, is 13ft. 

Fender piles 10ft. apart centres are placed along the face of the 
wall; they consist of sheet piles extending 10ft. 3in. higher than 
the average; between this upper part of the fender and the wall 
solid chocks of timber are fitted, held in position by cleats spiked to 
the longitudinal beams, the lower ends being bedded in the con- 
crete. A chafing piece of American birch 12in. by 6in. 10ft. long, 
with bevelled arrisses, is spiked to the outside of each fender, and 
the whole capped with a curved wrought iron plate 4ft. by 12in. 
by jin., the lower edge of the plate being countersunk into the 
timber. To enable the fenders to resist lateral pressure, strong 
cleats are spiked to the upper longitudinal beams one on each side 
of the pile. The front piling is finished at each end with a double 
fender. While the whole balk piles were being driven a percep- 
tible movement of the wall took place, due probably to the con- 
tinued vibration, &c., occasioned by the repeated blows of the rams. 
This caused considerable alarm to the contractor, who was bound by 
the terms of the contract to make good at his own expense any 
subsidence, &c., that might take place during the progress of the 
works and for six months after their completion— the movement, 
however, was completely arrested by removing the filling at the 
back of the wall, and thus relieving it of the pressure. . 

Two longitudinal beams, each l3in. square, with scarfed joints, 
run along the front of the wall, and two similar oues 12in, square 
behind the 3in. back sheet piling. _ Each horizontal pair are con- 
nected by round iron bars din, in diameter, screwed at both ends 
with nuts and cast iron washers, These bars are LOft. apart centres, 
suitable holes for them being jumped through the wall mid-way 
between the fenders. At the back the washers bear on timber 
washer blocks 12in, by 12in. by 4ft. Part of the wall is slightly 
convex to the river, to suit which, timber having a natural camber 
was selected for the front longitudinal beams. 

The back sheet piling consists of a row of 3in. spruce deals, 1lin. 
wide and 16ft. long, driven 24ft. back from the face of the wall; 
they are shod with jin. plate shoes, a 2} cwt. ram being used to 
drive them. The back jongitudinal timbers and washer blocks 
are creosoted, 7 lb. of oil to the cubic foot being the quantity 
specified. With regard to creosoting it may be mentioned 
that the experiments undertaken by the French Government at 
Sables d’Olone, in the Bay of Biscay, extending over the years 
1862 to 1366, haveshown that the process not only preserves timber 
from the destructive effects of worms, moisture, dry rot, &c., but 
that creosoted white woods acquire increased tenacity and elas- 
ticity, becoming, at the same time, much harder; and that in 
maritime works it is sometimes advisable to substitute creosoted 
white woods in place of oak, being not only less expensive as to 
first cost, but also more durable. From 13 1b. to 341b. of oil per 
cubic foot was forced into the timber experimented on at Sable 
d'Olone, the average being 201b, per foot. This quantity is largely 
in excess of that usually put into timber in this country, which, 
as far as the author has had any experience, does not exceed, on 
the average, 51b, or 6 1b. per cubic foot. 

The longitudinal beams are respectively 11ft. and 17ft. above 
the foundations. It may appear at first sight that the front longi- 
tudinal beams are superfluous, as the tie bars could have been 
made to pass directly through the fender piles, which would then 
act as the beams do now; it will be seen, however, that had this 
plan been adopted, should any further subsidence take place in 
the wall- which is by no means improbable—the upper part would 
hang on the tie bars and remain tixed, while the lower, in sub- 
siding, would be obliged to part from it, this result being fatal to 
the whole structure. The present arrangement will permit the 
wall to subside without further injury to itself or the piling, save 
drawing the spikes which fasten the curved iron capping plate to 
the upper beam. The filling between the back sheet piles and the 
wall, to adepth of 6ft, below high water, was removed, and when 
the 3in. piles were driven and the tie bars fixed, the space was 
filled with sand and gravel well rammed in 12in. layers. The nuts 
on the tie bars were screwed up tight with heavy spanners about 
6ft. long, worked by four to six men. The sewers from the wall to 
the back piles are protected by two rows of sheet piles 8ft. by 1lin. 
by #in., driven 1ft. 6in, from the side walls; this space is filled, 
and the top of the sewer covered, with Portland cement concrete. 
In one of the sewers the brickwork was found so dilapidated as to 
require rebuilding. This plan of protecting the sewers had 
answered extremely well, and though many complaints were made 
of the flooding of the basements of adjacent houses before the 
repairs were undertaken, none have been heard since. 

The mooring rings are fixed to the face of the wall with shanks 
secured to cast iron washers, bearing on heavy timber chocks 
behind the din, sheet piles. 

The wall was raised to the requisite level and weighted on the 
back with additional masonry, as shown by the darker hatching on 
the drawing. ‘The parapet was ‘then replaced, gaps being left in 
it at suitable distances to facilitate the discharge of vessels lying 
alongside. The road and pathway were brought to their proper 
level by a filling of coarse gravel, the flags of the latter replaced, 
and the roadway covered with ordinary metalling. The work was 
commenced in July, 1865, and finished in April, 1866; the length 
repaired is 392 lineal feet, and the contract was executed in a most 
satisfactory manner by Mr. John ©. Morris, at a cost of £5065, 

Since the completion of the repairs the river in front has been 
deepened upwards of 2ft., but no movement whatever has taken 
place in either the wall, pathway, or road, 

The author had calculated as nearly as practicable what the line 
of pressure was in the old wall, and the arrows on the drawing show 
approximately its direction; the distance between the centre of 
= and the centre of figure being about one-third of the 

readth of the joint, which is rather less than is allowed in retain- 
ing walls of modern construction. The ratio of the moment of 
stability to that of pressure is as 1°6 to 1. The arrow crossing the 
lower tie bar behind the wall shows what the direction of the line 
of pressure would be if the rammed gravel is considered as form- 
ing part of the structure. The formula used in the calculation 


was the familiar one, P = w X . X tan? 9. Aninstance of the 
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practical truth of this formula came recently under the author's 
notice in the overturning of a wall by the pressure of coal heaped 
against it to a height of 11ft. In this particular case correct 
values could be obtained for the symbols, and the result showed 
that the pressure ee slightly the stability, the line 
< Pepa passing almost exactly through the outer edge or foot 
of the w: 





The failure of the Burgh Quay wall, as also of most of the others 
referred to, is mainly attributable—first, to the free access of water 
from the front to the back; secondly, to the foundations being of a 
nature easily and injuriously affected by running water. 

The effect of the presence of water at the back of a wall similar 
to the one under consideration is obviously to increase the weight 
of the filling by saturation, and to diminish the angle of repose, 
both of which augment the pressure, while at the same time that 
Foro the wall immersed tom by displacement more than one- 

rd of its only element of stability, namely, its weight. The 

ress of the water against the face must of course be taken 

Le fe account, remembering, however, that the water falls much 
faster outside than inside. ‘ 

In most cases a well built retaining wall may be considered 
water-tight, and if the water finds its way from the front to the 

or vice versa, it does so to a great extent by passing under 
the bottom; there is, therefore, a continuous stream peng er 
wards and forwards, and if the foundation is such as to be thereby 
or otherwise injured, it cannot long sustain the incum- 
bent weight without giving way. _These observations refer chiefly 
to,walls having a variable head of water against them. 
ilapidated sewers passing through a wall form an excep- 
tional condition, but there is little doubt that even in the 
ular case under discussion the water acting in the 
manner described above, softened the blue clay foundation, which, 
yielding at the point of greatest pressure, produced the observed 
logs of batter, Re. 

In conclusion, the author wished to observe that it is somewhat 
difficult to obtain full and authentic information on the subject of 
repaired walls, and he hoped that those in the profession who could 
do so might be induced to record other instances similar to the one 
now described, 





ANNUAL RAILWAY RETURNS. 


Ir seems sadly derogatory to the dignity of a public department, 
and of the Legislature itself indeed, that a ‘return to an order of 
the Honourable the House of Commons” should wriggle into exis- 
tence more than twelve months after date, as is the case with the 
Board of Trade railway returns for the year 1866. One year after 
another the returns are later in making their appearance, and if 
they continue to get further behind then publication will soon be- 
come worse than a farce -a sheer waste of time and money. The 
returns of 1864 were published in July, 1865; those for 1865 were 
published within a week of Christmas, 1866; and now 1867 has 

assed without any publication. The document contains much 
interesting and important information, but it is shorn of its value 
by the tardiness of its appearance and the incompleteness of its 
contents when it does appear, there being numerous entries in it 
against the names of railways, ‘‘No return to the order of the 
House.” It is imperfect further from the fact that, whereas the 
return purports to be, and ought to be, for the year ending 
December 31st, 1866, it contains returns to quite a variety of 
dates. including the year ending 30th June, 1866, and the year 
ending 3lst January, 1867. We are not certain where the blame 
of the delay in publication and the variety of dates rests, but we 
believe that it is with the companies, and that at present the 
Board of Trade has no power to enforce the return either toa 
particular date or in a particular form. If the document is worth 
publication at all it is worth publishing completely, promptly, and 
according to a uniform plan. It is to be hoped that the Board of 
Trade will ask for and obtain such powers as may enable them in 
future to issue the paper wore promptly and in a more satisfactory 
form than hitherto. 

The capital authorised by shares and loans for railway Acts 
passed in the twenty years 1826 to 1845 inclusive was £153,455,837; 
in 1846, 272 Acts were passed, and the capital authorised in shares 
and loans was £132,617,368; in 1847 the collapse after the mania 
occurred, and only eighteen additional Acts were passed—autho- 
rised capital, £35,053,324; total authorised capital to that date, 
£321,126,529. Since then the authorised capital has gone on 
increasing until in 1866 it reached £620,564,406, an increase of 
£44,272,743 on 1865. The total paid up on shares and on deben- 
ture loans outstanding to December 31st, 1866, was £481,872, 184. 

The miles open at the end of 1866 were—double, 7711; single, 
6143; total, 13,854,- an increase of 565 miles upon 1865. The 
increase has been, in England, 450 miles; in Scotland, 44; and in 
Ireland 71 miles. The total passengers carried in the year, exclu- 
sive of periodical and season ticket holders, was 274,293,668, being 
an increase of 22,430,953 upon 1865. In England there is an 
increase in all the classes; in Scotland a decrease upon the second 
class, but an increase upon ihe total; in Ireland there is a decrease 
upon the first and second class passengers and upon the total. 
The periodical and season tickets--110,227—are an increase of 
13,080 upon 1865, and will bring the total passengers to about 
300,000,000. Of trains run there were 3,741,086 passenger, which 
travelled 73,383,356 miles, and 2,305,133 goods, which ran 
69,424,497 miles; total trains, 6,046,219; mileage, 142,807,853, 
a large increase in both trains and mileage. Of live stock carried 
there were 2,706,362 cattle, 9,537,524 sheep, and 2,837,936 pigs; 
of coal, 85,483,444 tons, an increase of 7,677,658 tons; and of 
general merchandise, 38,649,938 tons. The total receipts from 
passenger traffic were £17,395,925, and from goods traffic 
£20,768,429, an increase on the two of £2,274,241. The net 
receipts, after deducting £18,811,673 for working expenditure, or 
49 per cent., are £19,352,681. 

The rolling stock is increased in all departments by 711 locomo- 
tives, 1654 passenger carriages, 16,540 wagons, trucks, &c. The 
companies had, in Great Britain and Ireland, 8125 locomotives, 
19,228 passenger carriages, 7276 other carriages for passenger 
trains, 236,791 wagons, trucks, &c., and 6156 other carriages ; 
total, 277,576. 

There were 69 accidents to passenger trains in the year, in which 
15 persons lost their lives by causes beyond their own control, and 
540 were injured. One of the fatal accidents occurred to an 
excursion train run by the contractor on the Carnarvonshire line 
before it was inspected; it ran off the rails, and six persons were 
killed. Another fatal accident, on the Metropolitan, in which 
three passengers were killed, was the falling of an iron girder 
which was being placed across the line near the Aldersgate station. 
The killed are not one in twenty millions of the 


THE INSTITUTION OF CIVIL ENGINEERS. 


We have much pleasure in placing before our readers 
Mr. Gregory’s address in its complete form. An abstract 
has already appeared in our pages, which conveyed some 
idea of its value. Mr. Gregory said : 

In addressing you, Gentlemen, as I now do for the first 
time as President of the Institution of Civil Engineers, 
I feel deeply the honour you have conferred upon me by electing 
me to be the successor of the many distinguished men who have 
hitherto occupied this chair. If I can never hope to leave behind 
me such a reputation as they have achieved by high attainments 
and great works, my heartiest efforts will be devoted to emulating 
their example, by presiding with courtesy and fairness over your 
deliberations, and + promoting, by every means in my power, the 
interests and progress of the profession, in the earnest hope that, 
by your kind support, and the cordial co-operation of my colleagues 
in the council, this Institution may be maintained during my 
tenure of office in undiminished usefulness and honour. 

Fifty years ago, on the 2nd of January, 1818, this Institution 
was founded, its members then being only six in number. On the 
2ist of March, 1820, Thomas Telford, our first president, in his 
inaugural address, referred to the nature of the Institution and its 
probable future usefulness, and pointed out the significant fact, 
that while, in foreign countries, such Institutions depended on 
Governments for their support, in this country their existence and 
their prosperity were dependent on the united action of the in- 
dividual members. In this, our jubilee year, we may, with par- 
donable pride, corgratulate ourselves that Telford’s views have 
been justified, and even surpassed, in succeeding years of in- 
creasing prosperity, in our satisfactory financial condition, in our 
numbers, now comprising 1472 members of all classes, in the for- 
mation of our student class, and our benevolent fund, and in the 
firm establishment of the Institution of Civil Engineers as the 
recognised representative body of the profession, comprising 
within its ranks, past and present, the names of so many illus- 
trious in abstract or practical science, whose labours have enlarged 
the resources of our country and materially promoted the civili- 
sation of the world. 

To trace out the progress of the Institution, and to refer to 
the greatest works of its members, is not my present object ; 
indeed, previous presidents have treated these subjects so ex- 
haustively that such a history would belittle else than a recapi- 
tulation of their addresses. But a reference to our past records 
has brought to light one document which I venture now to lay 
before you, believing that it must be interesting to every 
engineer, from its authorship and from its bearing on the history 
of the Institution. 

At a meeting of the council, held on December 29th, 1827, 
it was 

* Resolved—That Mr. Tredgold be written to, requesting him 
to define the objects of the Institution of Civil Engineers, and to 
give a description of what a civil engineer is, in order that this 
description and these objects may be embodied in a petition to the 
Attorney-General in application for a charter.” 

At the following meeting of council on January 4th, 1828, the 
secretary read the communication received from Mr. Tredgold, 
which is thus entered in the minutes :— 

“*Description of a Civil Engineer, by Thos. Trcdgold, Hon. M.I.C.E.” 

* Civil engineering is the art of directing the great sources of 
power in nature for the use and convenience of man; being that 
practical application of the most important principles of natural 
philosophy which has, in a considerable degree, realised the antici- 
pations of Bacon, and changed the aspect and state of affairs in 
the whole world. The most important object of civil engineering 
istoimprove the meansof production and ot traffic in states, both for 
external and internal trade. It is applied in the construction and 
management of roads, bridges, railroads, aqueducts, canals, river 
navigation, docks, and storehouses, for the convenience of inter- 
nal intercourse and exchange ; and in the construction of ports, 
harbours, moles, breakwaters, and lighthouses ; and in the naviga- 
tion by artificial power for the purposes of commerce. 

‘* Besides these great objects of individual and national inter- 
est it is applied to the protection of property where natural powers 
are the sources of injury, as by embankments for the defence of 
tracts of country from the encroachments of the sea or the over- 
flowing of rivers; it also directs the means of applying streams 
and rivers to use either as powers to work machines or as supplies 
for the use of cities and towns or for irrigation, as well as the 
means of removing noxious accumulations, as by the drainage of 
towns and districts to prevent the formation of malaria and 
secure the public health. This is, however, only a brief sketch of 
the objects of civil engineering; the real extent to which it may be 
applied is limited only by the progress of science; its scope and 
utility will be increased with every discovery in philosophy, and 
its resources with every invention in mechanical or chemical art, 
since its bounds are unlimited, and equally so must be the re- 
searches of its professors. 

‘The enterprising Hollanders, towards the close of the sixteenth 
century, first separated civil engineering from architecture under 
the title of hydraulic architecture ; their example was followed in 
France towards the end of the seventeenth century, and soon after- 
wards was systematised in the great work of Belidor on hydraulic 
architecture. 

“One of the great bases on which the practice of civil engineer- 
ing is founded is the science of hydraulics ; every kingdom, every 
province, every town has its wants, which call for more or less 
acquaintance with this science. Water, which is at once the most 
useful of the necessaries of life, and the most dangerous element 
in excess, when limited by the laws of this science is rendered the 
best of servants ; the rolling cataract which spends its powers in 
idleness, may be directed to drain the mine, to break the ore, or be 
pase in other works of labour for the use of man ; the streams 
are collected and confined in canals for inland traffic ; harbours 
are formed to still the raging of the waves of the ocean and offer 
a safe retreat to the storm-driven mariner, and ports are provided 
with docks to receive the riches of the world in security ; hence 
arose the term hydraulic architecture ; but it was too limited, the 
various applications of water had rendered the natural supplies 
inad te to the wants of man, till he discovered that, combined 
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carried. On several of the largest systems no injury whatever 
was sustained by any one of the millions of passengers carried. 
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THE LATE Mr. CRAwsHAY. —The term ‘‘a younger son’s fortune” 
is usually held to — a scanty provision, but the phrase has just 
now earned for itself quite another distinction in the person of “‘a 
younger son ”—in fact the very youngest. of Mr. Crawshay the 
millionaire, so well known as the proprietor of the extensive iron- 
works at Merthyr Tydfil and Cyfarthfa. This gentleman, it is 
reported in the Cambrian, takes, under the will of his father, 
property to the value of about two millions by absolute bequest, 
and being named residuary legatee and in remainder to certain 
reversions, it is computed that he will eventually be entitled to 
something very little short of another million. It seems that Mr. 
Crawshay, instead of possessing property to the value of about 
four millions only, as was understood at the time of his death, has 
in reality died worth vary nearly seven. Supposing such a capital 
yielded an average interest of six per cent.—by no means an 
exaggerated interest—there would be an income of upwards of 
£400,000 a year in the possession of one man, and the manner in 
which such a rent roll must needs accumulate can easily be imagined. 
It would seem, however, that Mr. Crawshay, though he had 
“invested ” in every possible ‘‘ eligible” security, had, neverthe- 
less, a due respect for the Three per Cents. He appears to have 
been one of the largest individual holders of Consols in the king- 
dom. Despite his choosing to exhibit a marked preference in the 
distribution of his wealth, Mr. Crawshay is understood to have 
provided in a most liberal manner for all who had recognised 

ims upon him.— Windsor Express, 





- 
with heat it formed a gaseous element endued with energies not 
less powerful than the falling cataract; its steam, confined and 
directed by science, became a new source of power, which in a few 
years, altered and improved the condition of Britain, and we are 
every day witnessing new applications, as well as the extension of 
the older ones, to every part of the globe.” 

Many of you will recognise some of the expressions of this 
description, which has in fact, been abridged in our charter ; but 
I make no apology for giving it you entire, believing that you will 
— its comprehensiveness and its beauty. 

oquent and comprehensive as the words of Tredgold were, even 
his almost prophetic vision forty years ago did not take in the whole 
of that field of usefulness now open to us, and which ever grows 
wider by cultivation. The contributions of science have kept pace 
with the growing wants of the age. Metallurgy has worked 
out a revolution in the treatment and application of metals ; 
chemistry has pointed to the purification and utilisation of the 
sewage of towns and the relieving rivers of pollution ; hydraulics 
have led to projects for supplying cities with water from remote 
mountains ; electricity speeds the ‘* winged word” in “‘a girdle 
pr pou about the earth” more quickly than fairy magicin the dreams 
of poets. 

lf exact science has led the way, the members of this Institution 
have not been slow to follow with constructive science ; our pro- 
ceedings are rich with the records of works great in extent or in- 
terest, but some remain to be described. The Thames embank- 
ment, the completion of the great sewage works and outfalls, the 
Millwall Docks, various new or modified forms of floating docks, 
the Mont Cenis Railway, the successful submerging of the Atlantic 
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telegraph, the latest iron ships, the important works of the various 
metropolitan railways, and the public works which have been 
out in our colonies. These and other undertakings recently 
or in course of construction, will, it is to be hoped, be- 
come soon the Te Of papers and discussions. 

Tn ilustration of what has been recently done in our colonies, I 
ot Saee that Victoria, with an annval revente of about 
£3,000,000, sj about £300,000 in roads, and other public 

works ; With a revenue of about £1,000, 
£230,000 ; tins, with revenue of about £670,000, spends 
about £76; ;.and the Cape, with a revenue of about 000, 
In addition to these sums, and irrespective 


x the Cape Yo ted with a colonial 
way, execu a a col 

guarantee on a fixed capftal, the telicwing fame have been raised 
ways 7 by. Vietori, 110,000,000, by Ceylon, £1,720,000, and. by 
ways :— i , 000, 3750, 

Mauritius £1,430,000. These ele toes been executed by the 
respective governments, without the in’ on Of ’ ; 
they have not been opened long to develope their traffic, 
but there is reason to will pay more than the in- 


set down as spen¢ upon raitways tm Ucylon, only £000,000 was 
d own as spent ion, only i was 
borrowed, the Temeinhet being produced a tax on coffee and by 
ordinary revenue. P 

_ At a time when so much éfitiei#m is directed to the management 
and effects of railway enterprise it should not be forgotten how 
much of the present evil has arisén fiom unprofitable works forced 
on sempre by public opinion, and from the freedom with which 
Patliam competing lines. While we may deplore 
the individtal losses Which have arisen from these causes and 
ftom over-speculation, we may recall, on the other hat, the great 
social and material benefits which railways have conferred on the 
country. Wisely or unwisely, upwards of four hundred millions 
have been expended upon our railways in about forty years. Irre- 
spective of the saving of time, and the vast increase of profitable 
ebritnerce to Which they have given rise, it has been estimated 
that the saving to the public in the cost of transport alone by 
the use of railways as compared with that by other means of con- 
veyance, if they had been equal to such an amount of traflic, would 
be measured by an interest of no less than 15 per cent. on this 
great outlay. 

The _ depression of commercial enterprise may for a time 
check the progress of great engineering operations, but perhaps it 
may give to corporate bodies a good opportunity for engaging the 
services of engineers in designing and carrying out many important 
sanitary works ; and lead to the study of the numerous localities 
where low lands are now inadequately drained, and where the en- 
larged powers of the Land Drainage Act of 1861 may be successfully 
applied, or where superfluous supplies of water may be husbanded 
for irrigation and other purposes. 


While many railway companies are suffering from the effects of | 


the unproductive outlay of capital on branch lines, it may be well 
to remember the special benefits which that outlay has conferred 
on the landowners and inhabitants of the country traversed, bene- 
fits which the people of many districts at present unserved by rail- 
ways must be anxious to possess, but for which it is clear that the 
necessary capital cannot now be furnished by private en e. 
It would appear, then, to be a favourable time for reconsidering the 
principle of constructing local lines by means of rates to be levied 
on the districts which would be more directly benetited by theit 
construction. 

The Government of India have availed themselves of the present 
opportunity to select a certain number of engineers in this country 
for the prosecution of irrigation and other public works, a field in 
which it is believed that many more engineers may be employed 
with great advantage to our possessions in the East. 

When Tredgold pointed out the application of engineering ** to 
the protection of property where natural powers are the sources of 
injury,” he could hardly have foreseen that in these days the 
attention of the civil engineer would have been directed to aid in 
constructions for defence from hostile attack, and even to the im- 
provement of weapons of war. More than two thousand years 
ago, Archimedes, distinguished first in mathematical science, after 
carrying out the great work of the embankment of the Nile, devo- 
ted the last efforts of his genius to engineering appliances for the 
defence of Syracuse against Marcellus, and protracted the fall of 
his native city for three years. In our time, less directly and less 
prominently, but with marked success, the combined labours of 
engineers have been applied to national defence, by the invention 
of improved systems of copying machinery for the perfect manu- 
facture of small arms, by giving to machine-tools the most minute 
accuracy, by the application of new and more powerful machinery 
to the production of fresh combinations rat greater masses of 
metal, and their reproduction as iron armour plates for land or sea 
defence, and still further by the designing of great guns, and of 
new structures for ships of war. 

I need hardly refer you to the inaugural addresses of our past- 
——. Mr. Bidder and Mr. Hawkshaw—to the papers con- 

ibuted to this Institution on ‘‘ Artillery” by Mr. Longridge, on 
“National Defences” by Mr. G. Bidder, jun., on ‘‘Iron-plated Ships” 
by Mr. Samuda, and on ** Ships of War” by Mr. Bourne, and to the 
valuable discussions on these papers, in whith so many distin- 
guished officers and so many able engineers have taken part within 
these walls, as showing that these subjects are not fo to our 
profession, and that the Institution and its mettbers have con- 
tributed in no small degree to their thy oo Tf on stich 
an occasion as the present I may have your indulgence for alluding 
to a purely personal subject, let me add that the remembrance of 
the long and honourable labours of my late father, Dr. Olinthus 
Gregory, our honorary member, in connection with the scientific 
branches of the army, as professor of mathematics in the Royal 
Military Academy, my own early associations and subsequent 
friendship with many of his pupils; and the fatt of my having 
served for some time asa civil member of the Ordnance Select 
Committee, have all contributetl te the desire to call your atten- 
tion more particularly to the tpplication of engineering to the 
urposes of national defenes. 

On the 25th of November, 1851, a paper was read at this Insti- 
tution ‘“‘On the Application of Machinery to the Manufacture 
of Rotating Fire-arms,” by Céletiel Samuel Colt, of the United 
States Assoc. Inst. ©, B. The pauper claimed for the mavhinery 
tised the advantage of cheap prodtdtion of the weapons in large 
(uantities, ahd such uniformity in the various parts that “ when 
i new piece is reqiired a duplicate ah be supplied with greater 
vecuracy,” while “in adtive setvite A ber of lete arms 
inay be readily made up from portiéhs of broken ones.” In 1852 
the first manufactory in England for the construction of arms on 
this principle was erected at Thatnes Bank, under the direction of 
our honorary secretary, Mr. Charles Manby, M. Inst. C.E., and 
subsequently a manufactory was éfected by Messrs. Dean and 
Adams, which in later years passed into the hands of other com- 
panies; but prior to this time the tonstruction of fire-armis was 
really carried on by small manufacturers, who each made only one 
separate part—one for locks, one for barrels, one for bayonets, Kc. ; 
the guninaker being, in fact, little more than a sétter up; and the 
Government, after obtaining by coritract the separate parts of 
their muskets, excepting barrels ahd some small parts, from 
separate manufacturers, put them together at their own works 
at Enfield. 

In 1853, Mr. John Anderson, M. Inst. 0.E., engineer to the 
Poard of Orduance, proposed the construction and equipmetit of a 
‘Government manufactory, in which, by the use of complete ma- 
Shinery, all the processes for the production of small-arms should 
be carried on svecessively to completion. In 1854 the subject was 
Considered by a select committee of the House of Communs, and 
the adoption of machinery, as recommended by Mr. Anderson, was 

by Mr. Jos. Whitworth, M. Inst. C.E., Mr. James 

, General Tulloch, R.A., and other officers and engineers; 

} we in spite of the views of those whose habits or prejudices led 
em to oppose a new system, the committee recommended a 
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small-arm factory at Enfield. 

This new factory, stocked with improved machinery, founded on 
that already in use in*the United States arsenals at Springfield 
and Harper’s Ferry, and made partly in America and partly in 
England, was set to work in January, 1857, under the direction 
of Colonel Manley Dixon, R.A., the present Superintendent of 
Small Arm Factories, in the construction of small arms generally, 
but particularly of the Enfield rifle of the pattern of 1853, which, 
with trifling modificati is the long rifle now used in our army, 
where not s ed by the Snider breech-loader. ‘the machines 
used at Enfield are to a + extent varieties of copying machines, 
in which a standard is a revolving cutter, in 
wood or metal, as the case may require. The different parts, as 

juced, are checked, With templates and gauges, and finally the 

parts, stock, , barrel, bands, bayonet, plates, screws, 
&e., find their way rs to an “assembler,” who, farnis 
with a screwdriver and a chisel, takes the parts up indiscriminately 
and puts them together; and so entirely interchangeable are the 
found to be that a payment of 3-294. for each rifle put 
gives the workman wages of about 50s. per week. 

e long Enfield tifle consists of fifty-three parts, and passes 
through about 740 of manufactare. These provesses are 
multiplied so as to simplify each operation, to divide the labour, 
and to require mostly only a cheap class of workmen, All parts, 
including the stock, ate issued for repair in a finished state, and 


any da part im arifle in use can at once be replaced by a 
ling part without any fitting. 
Up to the ent time the Government has had no contract for 


interchangeable arms, excepting one for 30,000 with the London 
Atmoury Company. The Birmingham Small Arms Company has, 
however, lately made interchangeable short rifles for the Turkish 
Government. The cost of non-interchangeable long Enfield rifles 
with bayonets, under a contract made in 1859, was £2 18s. 6d, 
each, to which must be added the cost of the stock, 2s. 6d., and 
viewing expenses 3s., bringing the total cost to £3 4s. each. It is 
stated that the average cost of the long Enfield rifles made at the 
Government factory, including an allowance of 5 per cent. on the 
cost of buildings and machinery, for depreciation, has averaged 
about £2 each. In 1859 a contract was entered into for short 
Enfield rifles, which, complete, and including stocks and viewing 
expenses, cost £4 lds. each. The cost of subsequently producing 
the same weapon at Enfield is stated to be £2 14s. each. Neither 
interest on capital nor profit are included in the Government esti- 
mates here quoted. 

It has been estimated that the improvement arising from the 
accurate work produced by good machinery, coupled with that 
arising from better ammunition, has resulted in reducing by 50 per 
| cent. the mean deviation in rifle shooting. ‘Lhe old smooth-bore 
| musket was considered to make good practice if at 100 yards 
75 shots in 100 hit a target 6ft. sqaave. With the present service 
| rifle and ammunition 100 shots can, at the same range, be placed in 
| a space of Gin. 





partial trial, which issued in the establishment of the present 
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or naval authorities; and at the end of 1860 the Government deter- 
mined to submit the whole matter to the investigation of a mixed 
special committee, which was appointed in January, 1861. 

The committee consisted of six members—Sir John Hay (chair- 
man) representing the navy, Major Jervois the Royal Engineers, 
and Colonel Henderson the Royal Artillery; and to these were 
added three members whose qualifications were of a more technical 
character, viz., the eminent metallurgist Dr. Percy, F.R.S., and 
two of our own profession—Dr. Fairbairn, M. Inst. C.E,, and Dr. 
Pole, M. Inst. C.E., whose names are too well known in this room 
to et necessary any remark on their qualifications for the in- 
vestigation in question. 

The first step taken by the committee was to collect by oral 
evidence the opinions of a "aged number of engineers and others 

the 


practically acquainted with manufaétute and use of ironwork; 
and the great diversity of the views this gathered showed the 
obsearity in which this novel of material was involved. 
The committee then experiments, beginning 
with trials of le iron #ite and thickness, an 
manufactured in diff @ttived early at certain 
eral deductions on points had been uncertain. 


‘or example, they reported that out of many varieties of material 
tried the Sent for resisting shot was wrought iron; that this should 
be of the softest and toughest ty, any hardness or 
steely character being very prejudicial; is paribus, the 
resisting power, up to a certain limit, varied nearly as tho square 
of the thickness; that corrugations, bosses, or ifregularities of sur- 
face were disadvantageous, plain surfaces being best; and that the 
plates should be as large and with as few joints as possible. 

The committee further proceeded to examine and test by actual 
trial various constructions of iron defences both for ships and for 
land fortifications, the former, however, receiving their principal 
attention, This work occupied them for more than three years, 
during which time a great number of experimental targets were 
made on a great variety of principles, and were thoroughly tested 
with artillery at Shoeburyness. 

These trials, on so thoroughly practical a scale, led to experience 
of great value, not only as to the strength and capability of the 
material generally to resist shot from certain guns, but also as to 
the modes of fastening, the effect of various kinds of backing, and 
the general principles which should guide iron defensive construe- 
tion. But perhaps the most valuable result of the committee's 
labours, or, atany rate, the result most interesting in an engineer- 
ing point of view, was the great improvement effected through 
their means in the maaufacture of iron in large masses. The com- 
mittee from the first adopted the principle of making all their 
trials and results open to the inspection of all parties legitimately 





interested in the subject. The makers of iron plates were especi- 


| ally invited to witness the experiments and to study the results 


| From January, 1857, to December 26th, 1867, the total nniiler | 


of new arms made at Enfield Was 616,828. The number of arms 
| converted to breech-loaders on Snider’s plan up to the same date 
| was 175,550. On April Ist, 1866, an order was sent to Enfield to 
| prepare for the conversion to breech-loaders of 40,000 arms; on 
July ist this order was enlatged to 100,000; between July and 
September 10,000 converted ech-loaders had been ent to 
Onnada, and Ap?il Ist, 1867, the whole 100,000 had Ween 
supplied. The eoxt of the alteration of O14 machines #4 the 
stpply of new ones for the purpose of the vonrversien, has neatly 
reached £10,000, which, divided over 200,000 arias, would coine 
to 1s. each. The cost of converting to the Snider breech-loader, 
inclading the above shim and depreciation on buildings and plant, 
is said to be about 16s. 34. perarm. With the present machinery 
Enfield is capable of turning out about 130,000 new arms annually. 

It is said that even now the Enfield factory stands alone in 
Pngland, and it is betieved in Europe, in the fact that every part 
of the arm produced tlicre, from first to last, is made on the premises. 

The advantages claimed for this central Government establish- 
ment are that it prevents the country from being dependent for 
arms on private factories, that it maintains a standard of excel- 
lence, and can afford to develope the best mechanical improve- 
ments for insuring accuracy, interchangeability, and cheapness, 
It must be admitted that this establishment has well fulfilled its 
promise; it has shown great and elastic powers of production; it 
turns out arms which have the great merit of interchangeability, 
and which, for soundness and excellence of work, cannot be 
equalled by the military arms of any other country; and it has, 


the gun-making trade, of the system of concentration and of copy- 
ing machinery. 

The Crimean war has given the greatest impulse in modern 
times to changes in the materiul of war and the means of defence. 
Roused from a long interval of repose, undisturbed by any great 
war, the public interest was at once directed to every measure 
which was proposed to increase our power for offence or for defence. 
During the years 1854 and 1855 the Government were besieged by 
inventors, and the Ordnance Select Comwittee, to whom their 
inventions were :efetred, had often to consider and report on 
twenty or thirty projects in each week, 
large number of these Schemes were wild and impracticable; un- 
governable torpedoes #nd submarine rams vied with balloons which 
were to carry shells Of tons in weight; ships, in the forepart of 
which were to be Pratied guns of 100ft. long, were to be titted 
be detached like the littber from a field gun, while the ships of the 
enemy were to be burtit with naphtha floating on the sea around 
them. But amidst titich that was useless many practical men 


applied mechanics might work out; and if it be no matter of sur- 
prise that some of the most valuable propositions came from engi- 
neers, it is due to those officers of the Government whose depart- 
ments came officially under my notice, to bear my testimony to the 
zeal and intelligence with which they applied themselves to the 
public service. While the Select Committee fairly and honestly 
weighed all propositions laid before them, the officers of the gun 
fuetory, the carriage factory, the laboratory, and other establish- 
ments were actively employed in the introduction of new ma- 
chinery, and in many improvements of great and permanent value, 
witn which, then or since, the names of Generals St. George, 
Lefroy, and Tulloh, Colonels Wilmot, Boxer, Askwith, Dixon 

Campbell, and Clarke, and Messrs. Abel, Anderson, Fraser, an 

others, have become honourably connected. 

I will not attempt to follow out all the improvements to which 
that period gave rise, but will refer shortly to those most connected 
with our profession, Viz., the production of heavy armour plates 
and large guns, with their consequent results. 

While suggestions had been made and partial experiments tried 
with a view to the use of iron for defensive purposes prior to the 
Crimean war, the credit of the first great trial of a practical nature 
is due to the Bneperer of the French, who built three floating 
batteries cased with thitk iron plates, which were engaged in the 
attack of the allies oh Kinburn on October 17th, 1855. These 
batteries were exposed, tinsupported, to a heavy fire at a range of 
700 yards for about three hours, and although some casualties 
occurred from shot and shell entering the large old-fashioned port- 
holes, the vessels received very little injury. From this date the 
public attention was drawn more closely to the protection of ships 
of war by armour plating, and various experiments were made in 
this country, among which were the trials, towards the end of 
1858, of the Meteor and Erebus, iron-cased floating batteries, and 
of an iron shicld fixed to the side of the Alfred, against which, ior 
the first time, the powers of rifled ordnance were brought to bear. 

It soon, however, became apparent that the subject of the use of 
iron for this novel purpose was so complicated by considerations of 
a mechanical character as to demand a more searching technical 





investigation than it could receive at the hands of purely military 





although only by slow degrees, led to the adoption, by a portion of , 


produced, being afforded at the same time the benefit of all the in- 
formation in the committee’s possession which could throw light on 
the subject. Independently of the public satisfaction given by 
this open system, which, I believe, has been subsequently followed 
in other ordnance experiments, these opportunities were of the 
greatest use to the ironmakers, for by no other means could they 
have obtained such complete insight into tht nature of the pro- 
blems to be solved and the conditions necessary for their solution. 

The ironmakers availed themselves willingly of these oppor- 
tunities, and the result was strikingly marked in the improvement 
effected, 





Tue illustration on page 76 of Much Wenlock passenger 
booking office, waiting rooms, and  station-master’s residence 
combined, is a good example of a suitable building of the class, 
and has been recently completed on the Much Wenlock branch of the 
Great Western Railway, Shropshire, the contractors for which 
are Messrs. Brassey and Field. 

As a general rule the buildings erected from the designs of civil 
engineers are open to criticism from their utter disregard to 
architectural rules or the principles of design. They are vory often 
the work of some assistant in an engineer's office, who adapts his 
recollection of some building which he most frequents to the 
purpose in hand—-frequently reproducing in this way either some 
distortion of a church or theatre, as the tastes and habits of the 
individual may led him to prefer. In other cases the engineer 
hands over the station buildings to a friendly architect, who, 
although he may not violate correct taste or principle, is apt to 
err in not providing the class of accommodation most required, or 
the arrangement of rooms best suited to the purpose,and often 
sacrifices too much to useless external display. The cure for this 
recognised and well known evil is to insist on the study of 
architecture, or better still, on a couple of years’ practice in an 
architect's office as part of the preliminary education of every 
pupil and assistant. 

By referring to the engraving it will be scen that the right hand 
portion of the building is devoted to the station-master’s residence, 
with the exception of the room in the front, which can be arranged 
to form either a first-class waiting room or refreshment room, 
according to the requirements of the town or village at whieh the 


| building is erected, and if neither be essential this room can be 


As might be supposed a | 


with a movable stefn for carrying ammunition, and which was to | 


were bringing theit tiiiuds to bear on the great changes which | 





added to the residential portion. The centre is occupied by the 
booking office and general waiting room, with the arrival and 
departure sheds, and this part of the building can be extended 
or contracted in length with reference to the accommodation 
required. The glass overhanging sheds, or either of them, may also 
be dispensed with where economy necessitates. 

The left hand portion of the building includes a ladies’ waiting 
room and porters’ room, with the requisite offices; the former 
having ready access to the platform and yet being perfectly private; 
and the porters’ room being so placed as to command the approach 
to the station at which the services of porters are most required. 
This room is also used as a lamp room, the cleaning of lamps 
being a part of ry? duties in the tervals between trains, 
and it is fitted up with benches, lockers, &e., for the purpose. 

The urinals and external closets are also 80 placed as to be easy of 
access, and yot sufficiently private in position. 

A clock dial is fixed in the ornamental panel over the door case, 
the hands of which are worked in connection with the clock itself, 
which is fixed inside in the general waiting room, end consequently 
is always in unison as time. This is effected by means 
of a concealed ontal shaft and two paits of small mitre 
wheels. Olocks with short pendwloims, or with spring movements, 
fixed with front and back faces over the doors to waiting rooms 
as commonly used, are not found to work well in consequence of 
the jar of the door beneath. 

The ceiling of the general waiting room is in open frame, 
with ample means of ventilation, and the small belfry on the roof 
contains the station bell. 

The entire cost of the building, including water supply and 
fixtures, &c., taken from the level of the rails, was £1500, 

The building was desigred by Mr. J. Fogerty, M. Inst. C.E., of 
1, Westminster Chambers, who has had charge of the works of the 
line, to which Mr, John Fowler is engineer-in chief. 

SoutH KENSINGTON MuseuM.--Visitors during the week ending 
25th January, 1868:--On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.in., 11,390; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1300; total, 
12,690; average of corresponding week in former years, 9920; 
total from the opening of the Museum, 7,155,004, 

LocoMoTIvVE TRADE IN SCOTLAND.—Notwithstanding the dul- 
ness of the times, we learn that Messrs. Neilson and Co., of Hyde- 
en Locomotive Works, have, during 1867, turned out eighty-six 

ocomotive engines, a large proportion of which were for the English 
This we believe to be the largest output for the year of any 
when fully 
turning out 


lines. 


locomotive factory in the United Kingdom. The works, 
employed, are, without working extra time, capable of 
over one hundred engines, 
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FOREICN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 





TO CORRESPONDENTS. 

*,” Letters intended for publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. , 

*,* Wecannot undertake to return drawings or manuscripts, and 

to ; 


must therefore request our c copies, 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

Mons. D. M. HENDERSON.— Received with thanks. 

K. U.- The date “and number of the patent are 1363,1280. It isin the name of 
J. Goodman, 

T. W.—J/ you apply at the Museum of Geology in Jermyn-street you will obtain 
full information. 

F.-- We believe that 3ft. will suffice, but we have had no experience in the matter. 
Write to the editor of The Field. 

E. G, &.—We hardly understand your question as it is put. You will find 
formula: for pile-driving in “ Molesworth's Pocket-book.” 

Messrs. LANGE BROS. (Neumuhlen).—Received with thanks. The volume of 
THE ENGINEER July to December, 1868, shall be sent when ready. 

T. G. F.—You will find illustrations of locomotives exhibited in 1862 in THE 
FNGINEER for May and, May 9th, and May \Gth. These numbers are all out 


of print. 

B, W. (Belmont). — You will find the statement referred to in *‘ Answers to 
Correspondents” in the impression vou name. We believe Richards’ indicator 
to be the best made. For slow-running engines such as yours a McNaught indi- 
cator will do very well, however. 

C. L. C. (Grand Basin Canal).—No such discovery has been made. 
saw an absurd statement which appeared in the daily non-technical papers re- 
garding a still more absurd scheme brought out by a young American who exhi- 
bited his engine in London some months ago. 

A CORRESPONDENT.—There are several engines on the Great Western Railway 
with aft. driving wheels, and at least two on the Londonand North-Western. On 
the Bristol and Exeter line #*ft. drivers have been used. Of course when using 
the words ** 8ft.” we do not pretend to minute accuracy. These wheels at full 
speed make 220 to 230 revolutions per minute. 

A YOUNG ENGINEER.— We believe you will find a full description of the bridge 
in “ Humber’s Treatise on Bridges,” last edition. A paper was read on its 
construction before the Institution of Civil Engineers if we are not mistaken. 
You could probably obtain a copy of the paper by writing to J. Forrest, Esq, 
the Secretary. Huw 's work is rather expensive. 

E. ?.—By using such an apparatus as that sketched in your letter the utmost pos- 
sible economy is secured. Each volume of steam sends as nearly as possible a 
similar volume of water into the boiler, and with it all the heat previously in the 
steam. If the passages are made large the apparatus works practically with- 
out friction. It is a very old device, first used perhaps in a neat form by 
Goldsworth Gurney. 

A WEEKLY READER.—1. During the late trials twelve rounds were fired from 
a Snider rifle in 43 sec., but we believe it has been fired even more rapidly. It 
is thoroughly effective up to 600 yards, beyond that the shooting requires con- 
siderable care to produce fair results. 2. The report of a recent trial in 
Prussia of the needle gun against the Chassepot showed that the former fired 
eight shots a minute when accuracy of fire was also considered. The hishest 
sight, we believe, is calculated for 750 to 850 paces. 3. We presume you allude 
to the Spencer repeater. A practised man can empty the rifle, which contains 
seven cartridges, in lz sec., and when firing at an object about 3 sec. are re- 
quired for each shot. 


You possibly 





FIXING LEATHER TO BRASS. 
(To the Editor of The Engineer.) 

StR,—Can any of your readers tell me of a cement or other composition that 
will cause leat] +r to adhere to brass or gun-metal sufficiently firmly to stand 
pressure and friction ? The leather has to be placed between two flat surfaces ; 
the lower one is stationary, the upper one moves circularly. 

A MECHANIC IN A FIX. 
THE MANUFACTURE OF STEE! BY THE USE OF OXIDISING SALTS, 
(To the Editor of The Engineer) 

SIR,—Will you allow me to correct a slight error in my letter which appeared 
in your paper of yesterday? I state that Mr. Hargreaves visited Mr. Heaton 
in April, 1866. tought to be April, 1867. N.N. 

25th January, 1868. 








MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, February 4th, at 8 p.m. 
—I. ** Floods in the Nerbudda Valley, with Kemarks ou Monsoon Floods in 
India generally,”’ by Mr. H. C. Howden, Assoc, lust. C.E., 2. Discussion upon 
** Fresh-water Floods of Rivers.” 

SOCIETY OF ENGINEERS.—Monday evening, February 3rd, 1868, at half- 
past seven o'clock: “On the Surveys of Proposed Lines for a Ship Canal be- 
tween the Atlantic and Pacific Oceans,” by Dr. Cullen. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meet- 
ing, Monday, February 3rd. The chair will be taken at half-past eight pre- 
ciesly. ‘‘Further Information on the Employment of Mineral Oils as Fuel for 
Steamships,” by Captain J. H. Selwyn, K.N. 
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TECHNICAL EDUCATION. 

EpvcaTion in all its moods and tenses has for the 
moment and suddenly become the dominant idea of the 
British public. Half-a-dozen speech-makings or confer- 
ences have been held within the last week or so in the 
provinces orthe capital, although in very varied forms, urging 
the importance of the subject, which undoubtedly cannot be 
overrated, and shadowing out more or less clearly and 
practically how our national ignorances, which at last 
appear to be admitted on nearly all hands, are to be best 
treated and removed. 

Amongst those conferences that held at the Society of 
Arts, Adelphi, on the 23rd and 24th insts., was looked for- 
ward to by many as likely to prove of more than common 
mark and import. The speech-making did undoubtedly 
show to any one present who had sufficiently attended to 
the whole subject of British education, a greater advance 
in the opinions of several of the speakers than might 
have been a few months since anticipated; but nothing 
could well have been looser or more devoid of system or 
logical sequence than the way in which the business of 
the so-called conference was carried through, nothing more 
incomplete and unsatisfactory than the results arrived at. 
The conference was called to discuss technical education, 
in accordance with a somewhat vague programme pre- 


t 





viously circulated; but it rapidly came to discuss educa- 
tion in general, and from all sorts of aspects, and with 
almost no regard for sequence or connection. Debate 
there was literally none; a string of speeches from a list of 
people called up in succession by the chairman was made, 
none really dealing with aay “95 nor enunciating any 
distinct course of action. These filled up the first day, at the 
termination of which, on the suggestion of a member pre- 
seat, the chairman adjourned the discussion (as it was 
called) to the 24th, to be then resumed at twelve o'clock 
and continued until two, at which hour the first resolution 
was to be disposed of. 

The most sensible speech of the second day was that by 
Professor Huxley, in which, addressing himself to the sub- 
stance of the first resolution, he protested logically and 
forcibly against the propositions ped ome in it which place 
science and art together, and claim for both these utterl 
diverse things perfect equality with each other, and for both 
an equally favourable footing with other studies. Professor 
Huxley was listened to in silence and no attempt was made 
to answer him, but no change was made in the proposed 
resolution, It was quite evident that the wording of the 
resolution was a foregone conclusion, and that the “wire 
pullers” of the meeting, to adopt an Americanism, were 
resolved to have plenty of loose talk to give the sham a 
colour of discussion, but that to get the first resolution 
passed just exactly as it was worded was what was wanted. 
A member, a Mr. Saunders, we believe, endeavoured to 
get a hearing with the view of amending the reso- 
lution, but in vain, not by resistance on the part of the 
meeting, but by the determined opposition made by the 
chairman who proved a most valuable man for his office, 
and who knew his own power, and simply put down any 
one who got out of the circle of convenient plati- 
tudes into the disagreeable region of discussing the reso- 
lution itself. ‘Three so-called “working men” were in 
succession permitted by him to speak; and one of these 
had the bad taste to tell the meeting that after 
all the talk he had failed to gather a single clear 
idea as to what they desired to do, and that the 
first resolution did not in the least enlighten him. This 
was very ungrateful to the Society of Arts, which 
loves to trot out and patronise “ working men” whenever 
it can make pets of them. But still resolution No. 1 
remained just as it was before. When two o'clock struck, 
the chairman stopped the flood of useless talk, and with 
electric suddenness and rapid utterance read and put the 
final resolution, literally not allowing one second to elapse 
between the words—* Those who are of opiuion that it 
should pass will hold up their hands—the contrary hold 
up their hands—passed unanimously!” Whereupon a 
member present said—* Certainly not unanimously sir, for 
some have not had time to vote at all.” The chairman 
than put the negative once more, when six or eight dis- 
sentients held up their hands against this unanimous reso- 
lution, and several known to be opposed to it refrained 
from voting at all, while others who would have voted 
against it, like Professor Huxley, had gone away. 

Here is the resolution itself—a curiosity in many ways : 
“1, That to establish and maintain a system of technical 
education adequate to the requirements of arts, manufac- 
tures, and commerce in the United Kingdom, the three 
following educational reforms should be effected :—Ist, 
In the universities, grammar schools, and other educational 
institutions for the upper and middle classes of society, 
instraction in science and art should be placed on the same 
favourable footing as other studies; 2nd, Efficient means 
of primary and secondary instruction should be brought 
within the reach of the working classes everywhere, and 
encouragement should be given to the study of the elements 
of science and art in the upper classes of all prima’ 
schools which receive aid from Government; and, 3rd, 
Special institutions for technical instruction, adapted to 
the wants of the various classes of society, and to the in- 
dustries of the country, should be established and main- 
tained in the United Kingdom.” 

This first resolution is really the gist of the whole “ pa- 
laver,” for of the three others two have little pith in them, 
and the fourth merely appoints a standing committee to 
keep up the goose step here so happily commenced. It 
would be hard to find anything like even a clear idea, much 
less a well-considered proposition, through the verbiage of 
the triple heads of this resolution. “To establish and 
maintain a system of technical education,” adequate to 
what /—not the need of the technical classes—but “to the 
requirements of arts, manufactures, and commerce.” The 
universities and the “ educational institutions for the upper 
classes” are to reform themselves by giving instruction 
“in science and art,” on the same favourable footing as 
other studies. Now arts, here in connection with manu- 
factures and commerce, we presume means handicrafts, 
and art (singular), if it means anything, must mean fine 
art. Take it either way, are the universities to teach 
these? Are Oxford, Cambridge, and Dublin, and the 
Scottish universities, to open professorships and schools 
for trade skill—say in painting china, or in making, or 
such like, in which South Kensington rejoices, and put these 
on the same favourable footing as literature and exactscience. 
Or are the universities, along with Eton, Harrow, Win- 
chester and Rugby, to commence the ful study of the 
mysteries of high art or low art, i.e., high art brought to 
the concrete and level of painted crockery and lace—and 
put either or both of these upon the same favourable foot- 
ing as Greek Iambics, or any other study, good or bad? 
But the thing is even more misty still. Science we know, 
and art we know—but science and art—who and what are 
you? No one we fear can answer the tremendous ques- 
tion but “The Science and Art Department,” and the 
Saturday Review, which profanely but correctly terms the 
combination as there understood and practised upon, 
“ mumbo jumbo.” 

Can it be that we have got the key to the whole enigma— 
in the repetition of “science and ain ? in the 
second clause of the resolution, and that this accounts 
for its studied vagueness and for the whole mancu- 
vering indeed, of the so-called conferences, Is it that 
“the Department,” scenting keenly the coming demand 





which soon will accept no denial, for a revolution 
and nothing less, in the educational system—or rather 
no system—of these kingdoms; and with the astute- 
ness of self-interest, of which it shows itself always 
such a master, has been at the bottom of this “ confer- 
ence,” and hag so moved and managed the Society of Arts 
—which has for years played jackal to South Kensington 
—that the result of the conference shall be to make a bit 
of political capital to be hereafter appealed to and em- 


_ ployed at the right time and in the right way ? 


If science and art are to penetrate every study and place 
and mode of education equally with the most favoured 
studies, who so fit who else, indeed, can or ought to be 
chosen and appointed to rule over and control the entire 
education of the kingdom from Oxford to ragged 
schools as the Science and Art Department? Who 
indeed understands mumbo jumbo, the mysterious com- 
bination, so well? We have got it, we fear. This was the 
drift. This the reason why the precise terms of this most 
unprecise resolution were sacredly guarded, and all the 
es = grate | which it wasgotatand passed “unanimously” 
with a dozen dissentients, was safely got through. We can 
now understand why no definite proposition of any sort is 
framed into any one of the resolutions unless it be the 


deprecatory notions shadowed out in the second, which ° 


seem to resolve themselves into this, that whatever happens 
“the Department” is not to be touched. We now can com- 
prehend why Mr. Saunders’ definite proposition for the 
establishment of a Minister of Education responsible to 
Parliament—which he was not even permitted to read until 
the chairman had got the first resolution passed, and so 
was then enabled to put him down by saying it was now 
too late—was so distasteful to those who “managed” this 
meeting. 

As long ago as last summer, and while the Paris Exhibi- 
tion was yet open, we hinted our suspicion that the move- 
ment about being initiated by Dr. Lyon Playfair’s letter 
to Lord Granville, however good and desirable in itself, 
was very likely to fall into bad hands, and probably would 
be made a lever of to Sgain wider range of power, 
patronage, and pudding for South Kensington, and all that 
are therein. Our suspicion is now—we write it with regret 
—greatly confirmed. 

et South Kensington, as one consequence of legislative 
improvements as to our national education, be relegated 
to its proper place. Let it rule over all that belongs to 
the applications of the fine arts to manufactures and 
handicrafts; and to enable it well to prosecute the impor- 
tant objects embraced in that definite title, let it be once 
for all amply and properly subsidised; but take from it 
its enormous power and most mischievous itch for ever 
enlarging jobbery, by depriving it of its absurd and be- 
mystifying title of Science and Art; and its strangely- 
acquired and unconstitutionally-employed “estate,” which 
should revert as public property to the control of Parlia- 
ment. Let South Kensington itself, in place of nourishing 
the ambitious dream of becoming the central controlling 
power over every educational institution and element in 
the country—not even the universities excepted, if we 
take its own programme—be itself put under the whole- 
some constraint of a Minister of Kducation, himself re- 
sponsible to Parliament, which the existing haphazard 
Department of Education, parcelled out in fragments of 
other offices of Government, cannot be said to be at pre- 
sent. This will be to begin at the beginning and at the 
right end, as has been well pointed out in a very sensible 
letter publicly addressed by Mr. Edmund Potter, M.P., at 
the end of last year to the Right Hon. Mr. Bruce. 

Opposed in so many and such various directions, and 
with so many elements of an interested character arrayed, 
or about to be arrayed against it, we do not anticipate any 
speedy improvement in our educational system. It becomes 
ta however, who value knowledge and really desire 
the good of the commonwealth, to frame and promulgate 
truth in distinct propositions on the subject of National 
Education, and to expose the crooked policy of self-interest 
wherever it appears. 


THE “‘MORNING POST” AND TURKISH RAILWAY WORKS, 


Tue Morning Post, which is a great authority on Turkey, 
has an article in reference to the new railways in that 
empire which is of rather remarkable character. That 
paper expresses approval of the Sultan’s desires, and has 
a sincere wish to forward useful undertakings ; yet, if 
its statements be correct, it will be almost impos- 


| sible to execute them, and no contractor in his senses will 


engage in them unless on most extraordinary terms. 

Now as the chief projects of any consistency at the pre- 
sent moment which are likely to give extensive employ- 
ment to English engineers and contractors are the two 

t railways forming part of the Daily Mail Route to 
ndia, it is desirable to know whether they are commercially 
practicable, and if so no needless discouragement should 

thrown upon them. The routes we mean are the newly 
conceded lines, the Belgrade and Constantinople, and the 
Constantinople, and Bussorah Railways, They will 
have quite enough difficulties to contend with, financial and 
political, though under mage ee yao while getting through 
their preliminary without suffering from unfounded 
objections. According to the Post labour is very dear in 
Turkey, very difficult to be got, very unproductive, 
and the difficulties in the way of a contractor are 
of the most complicated nature, and well calculated to deter 
him. As many of our readers have been employed 
Turkey there will be abundant evidence on the subject, 
but we think it as well to save correspondence by a few 
remarks, The observations of the Post are the more 
dangerous because they are founded on general 
principles and facts, and so far claim conviction, 
while they are wrong in their details or in their 
application to Turkish railways. They are founded 
apparently on the crude notions of some one who has 
carried on archeological investigations in Syria and Egypt, 
and certainly not on the experience of any contractor. 
The Post says the price of labour abroad is not only sub- 
ject to extreme fluctuations but is altogether under excep- 
tional conditions, This has not been the case in Turkey, 
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Labour remained steady in its prices from 1858, the period 
of commencing the first works, till 1864, the price hardly 
varied, but in the latter year a change took place in the 
currency, accompanied by an increase of work, and the price 
adjusted itself to the new currency at which it remained 
and may be said to remain, but no railway works are going 
on. The price on the southern railway works was below 
the price in the north, so that till 1864 no northern labourer 
went south. We may observe that Constantinople is a great 
labour market on account of the number of public works 
and buildings carried on there, and it is well supplied with 
carpenters, masons, quarrymen, and labourers, the rates 
being as regular as in any other large market. Of course 
if works should be carried on in Turkey on a still greater 
scale than the present labour supply meets, then there 
would be a considerable rise in wages. “ Extreme fluctua- 
tions” are not the characteristic of the labour markets. 
From 1858 to 1867 the price never fell ; it rose once from 
the circumstance we mention, and there was a little difficulty 
in getting labourers for feverish places. Masons of course 
were sometimes scarce, 

The Post goes on that even when plentiful, labour can 
only be obtained by coercion, and men will only toil 
heartily for those who can punish them for idleness, This 
phrase explains most likely the source from which the 
Post got its information—some traveller who had been in 
Egypi, and of course supposed Turkey to be a despotic 
country. fle knows of fellah labour; its application for 
the purposes of the Viceroy, and of the Suez Canal under 
the stimulus of the koorbash, and he supposes it is the same 
in Turkey. In fact Egypt, with its new sham of a Sheik- 
el-be'lad Parliament, is a slave country, and Turkey, 
without a, French paper constitution, is a free country. 
None of the four railways there have obtained labourers 
by coercion, nor have their officers any more power of 
whipping Mussulmen or Christian labourers than of whip- 
ping English navvies, There is no forced labour, though 
the road labour rate is so misrepresented, The new law 
for making and maintaining public roads provides that 
each man and each beast shall contribute four days’ labour 
in the year, or a commutation shall be paid. This in 
England is called a labour rate in the parishes, and in 
France it is called prestation for the communes, No man 
as yet, whatever may happen, has worked on a railway in 
Turkey without getting as much as he chose to demand 
and could get by agreement. On the Kustenjeh Railway 
and the Varna Railway in the north, and the Aidin Rail- 
way and the Cassabe Railway in the south, many foreigners 
worked, being from the Austrian and Danubian provinces 
in the north, and from the Hellenic kingdom and islands 
in the south, The only punishment for idleness is dis- 
missal, 

The Post then makes a strange confusion. It says, 
“Labour very seldom is plentiful, and Turkey in many parts 
is so thinly peopled that labourers on railways must be 
brought in gangs from a distance.” No railway in Turkey 
was delayed iu its execution from want of labour, and the 
Varna Kailway, 140 miles long, and the Cassaba Railway, 
68 miles long, were finished and opened as quickly as similar 
lines in Europe; and the parties engaged claimed great credit 
for the celerity of the work. So muchfor that. As to the 
other portion ef the paragraph it most likely alludes to 
gangs of fellahs on the Suez Canal, but it may refer to 
gangs on railway works in Turkey, where gangs were 
organised as in England, and there were gangers. In 
fact a regular organisation of railway labour has taken 
place as here; and any contractor who goes out to begin a 
railway in ‘Lurkey will, as here, have gangers and others 
bringing testimonials of their experience, offering to find 
men, and to take work by day, piece, or sub-contract. 
Bodies of men work together and make their bargains 
through their own ganger. The Armenians are a well- 
organised people in this way, and the Croats and Monte- 
negrins will in case of need, enter into labour contracts to 
avery great extent, and give security. With all these 
arrangements the Ottoman Government and authorities 
have no more to do than our own Government at home 
with labour arrangements at the Midland station or on 
the Metropolitan extensions. Thinness of population on 
a portion of a line is not worth taking into account. It 
happens throughout England; few parishes have found the 
labour for the mileage they now rate. 

Then the ost says that the contractor will “find that if he 
does not employ native workmen there will be an unfriendly 
feeling towards him generally throughout the country,” 
and that “ this feeling will express itself in a manner ex- 
tremely prejudicial to his interests.” There is no foundation 
for this mistake, and it is dificult to know how it originated. 
There is no obstacle on such ground in employing English 
workmen. So far as a contractor chooses, or it suits his 
interest to employ English, German, or Italian workmen, 
he does so. 1t does not, however, suit a contractor to em- 
ploy foreign workmen except for special purposes, as native 
workmen are cheaper and as efficient. In the first instance, 
many foreign workmen were employed in works or pro- 
cesses which were new. These trained masons, bricklayers, 
brickmakers, lime-burners, carpenters, sawyers, sawmill- 
men, engineers, smiths, navvies, gangers, platelayers, divers, 
well-borers, quarrymen, miners, tunnelmen, painters, plum- 
bers, glaziers, gastitters, tinmen, and those of many other 
trades which we cannot enumerate. This is one benefit 
which England has conferred on ‘Turkey; she has created 
a staff for public works, and sent men throughout the 
country practising new trades. Englishmen are employed 
and cheerfully received where wanted as foremen and 
superior mechanics; and when we say foremen, even as 
gangers. There is no unfriendly feeling on this account 
towards the English contractor, agent, engineer, or navvy, 
but a respect awarded to the old prestige of the national 
name which is not altogether lost. 

The next story we have is that when the contractor, 
with intinite pains and search, has at last hired all the 
men he can get or hear of, they first ask for an advance 
of wages, and then half of them run away. here and 
when this took place it would be desirable to know. If they 
asked for an advance of s under such circumstances, 
pasuredly they would go, and be replaced by the next men 





who offered. The matter is not very easy, although the writer 
apparently su es that all work in Turkey has been done 
day-work by the contractors, whereas it has been done mostly 
by piece-work under sub-contractors ; generally speaking, 
there have been more applicants for work than work for 
Another séntence is that “ if the contractor 
punishes the deserters he gets a bad name among the 
peasantry, and is subject to all sorts of mali 2 | and 
vengeance.” Does our contemporary suppose that the desert- 
ing labourer is tied up to the triangles by the contractor, or is 
delivered over to the cadi and receives a hundred strokes of 
the bastinado on the soles of his feet ? The contractor would 
have no power of punishing the so-called deserter who 
chose to name his own rate of wages, but if a man walks 
off between the intervals of the fortnightly pay he must 
take his chance. The Post says that the workmen who 
remain are of no good, as their pay is rather less than the 
average wages of skilled workmen in England, and that 
they do only a tenth of the work. The highest rate for 
ordinary ihenieds was, we believe, 2s. aud the usual 
estimate is that such a man will do two-thirds of the work 
ofan Englishman. The great difficulty the Post, however, 
finds is difference of religion and race. The holidays and 
fasts cut down materially the effective labour, and the 
writer relies on the Mussulman and Greek calendars. 
The fact is the holidays are not a material inconvenience, 
Men are not disposed to make extra holidays at any time of 
the year when they can make five quarters in a day, while it 
so happens that, contrary to the view of the writer, the diver- 
sity of calendar isan advantage, for men of one persuasion are 
at work, when some great holiday equivalent to Christmas 
or Easter draws off the others. He supposes that separate 
food must be prepared for Mussulmans and Christians and 
separate from what is prepared for the English workman, 
with the detail that it must be cooked on the spot, for if 
they are allowed to go home to their meals they never can 
be induced to come back. The fact is the chief food is 
bread and raw vegetables, and there is little cooking in the 
matter, as the great object is to save piastres and take 
home a purse. The mid-day meal is cooked on the spot, 
but those who like indulge at night. On each railway from 
twenty to thirty different nationalities were to be found, 
with various sects of Islam, and shades of Greek, Armenian, 
Protestant, and Catholic Christianity. 

There is a good deal more in the article in the same 
strain, but any of our readers may be assured that what- 
ever the difficulties may be in Turkey in the organisation 
of labour, they have been as yet got over. 


them to do. 


THE ABUSE OF DYNAMICAL TERMS. 

WE feel convinced that the greatest impediment met by 
the reader who wishes to teach himself sound views on 
theoretical mechanics consists in the uncertainty as to the 
meanings of the words expressing the fundamental ideas of 
the science. This is more especially the case with that 
branch of mechanical science known as dynamics, or, more 
properly speaking, the science of motion and not the science 
of forces as its Greek derivation would imply. Itis notorious 
that the same words are used by different writers with 
different meanings, and that exactly the same idea is ex- 
pressed in different terms. Nor is the unhappy reader the 
only puzzled one. It is often very evident that the writer 
himself not seldom gets entangled in his own loose definitions 
and language. A remarkable exception to this common 
rule is formed by Professor Rankine, who evidently spares 
no trouble in affording the clearest conceptions of the 
meanings of the terms he employs; and who may almost 
be said to have framed our modern English nomenclature 
as used in the best works on applied mechanics. 

The existing confusion 1s nde inconsiderable in itself 
nor in its consequences. As Mr. Price observes, in the 
course of his week on Statics and Dynamics :—The leading 
principles of theoretical mechanics, “in themselves clear an 
distinct, have been so much obscured by ambiguity and in- 
distinctness of language,” that there is no subject on which 
more erroneous and confused notions are in existence. He 
cites as an instance the word “ force,” which is of course 
in continual use in works on mechanics, the science being 
itself often called the “science of forces.” But what does 
the word “force” definitely mean? Will any one give an 
exact definition of it; a definition “which will be cor- 


rect when the word is applied to express “the cause of | 


” ” 


motion ” —-“ accelerating force ” — “ effective force ” — 
“force lost” —““ force gained”—“ living force ” 
“labouring force?” “In some of these various mean- 
ings it indicates effect, in others it indicates cause.” 
The confusion herein evinced is regarded by Mr. Price as 
“the reason why the principles of mechanical science, or 
the science of motion, are so imperfectly understood.” To 
take again the word motion. “It is frequently used 
synonymously with the word velocity.” In this way “ mo- 
mentum” has been called “quantity of motion;” though 
it really means “ quantity of velocity.” To these instances 
we may add that of the abuse of the term “power.” In 
even received standard works on mechanics and natural 
philosophy it is employed with at least four distinct mean- 
ings. In the instance of the compound term “ mechanical 
power” it means a simple machine, such as a lever, a 
pulley, or a screw. 


another force—the weight—is to be overcome. In its most 
general acceptation the word “power” is frequently em- 
ployed to indicate the ability of agencies to produce mo- 
tion and to perform work, such as when speaking of steam, 
water, or animal power. And, fourthly, the word is applied 
as in the term “horse power,’—or, more grammatically, 
‘“horse’s power ”—to inihaite the work which can be done 
in a given time by a prime mover, and thereby afford an 
expression of the relative valué of any prime mover. 

f amisuse of these terms is unhappily very current even 
inworks of a high scientific theoretical character, this is still 
more the case in books on applied mechanics and on na- 
tural philosophy ; and more especially in those in which 
the authors are not, so to speak, controlled by strict mathe- 
matical formule, Intended to popularise scientific results, 
there are many works, even of + importance in them- 
selves, and written by authors ga y great abilities, 





but of no mathematical training, in which we indeed find 
the abuse of terms carried to its highest degree. A most 
flagrant offender was the late Dr. Faraday, To his genius 
for experimenting and observation he had not added any 
mathematical knowledge, with its attendant clear ideas on 
“ force,” “motivn,” “work done,” “vis viva,” “accumu- 
lated work,” “momentum,” and so on. In this way he 
gets to be obscure and confused the instant that he 
leaves off his fine descriptions of his beautiful and 
ingenious experiments, and attempts to think out the 
remoter causes of the phenomena he observed. In 
his lectures, for instance, on the Conservation of Force, 
delivered about eleven years ago—and when, therefore, he 
was at the zenith of his fame—at the Royal Institution, he 
tries to show that our received notions of that force are up- 
satisfactory. Now here is an essentially mechanical sub- 
ject requiring the most severe and strict treatment; and 
yet Faraday used scarcely a single one of the words by 
which the fandamental notions of mechanics are expressed 
in any distinct meaning. How different is the treat- 
ment of the same subject by Professor Helmholtz, the 
German physiologist and mathematician; and not only in 
the original German, butalsoin the translation in “Taylor’s 
Scientitic Memoirs.” Faraday calls the force of gra- 
vity—or the force the manifested nature of which has 
been the most studied of any foree—“a case of power.” 
He speaks of “ the nature ofa power” as gravity, heat, &c., 
and then again he calls gravity, heat, electricity, mag- 
netism, &c., “powers,” or “forms of force,’’ just as if gravity 
and the other real forces were of the same nature as heat 
and electricity. Heat is, as Faraday himself says, according 
to the most probable assumption, “a motion” of the par- 
ticles of matter. Now if, in accordance with the best 
writers on mechanics, we define force as that which pro- 
duces motion, then it is clear that gravity, as a force, can 
produce that mode of motion termed heat. On the other 
hand, it is just as clear that heat cannot produce gravity; 
and it is obvious that no force at all can ever be con- 
verted into motion. This would be equal to saying, “A 
cause can be converted into its effect.” But the mode of 
motion termed heat can be converted into the modes of 
motion of the molecular atoms termed electricity, or light; 
or into any corporeal motion as in a prime mover. 

As another instance scarcely less noteworthy than that 
of Faraday, may be mentioned Mr. Grove, Q.C., of battery 
fame, both at the bar and in electricity. We allude to his 
use of terms in his much admired and justly celebrated 
lectures on the “ Correlation of Physical Forces.” But 
he is by no means so obscure as Faraday, and rather mis- 
uses strict scientific mechanical terms in a colloquial sense. 
He speaks of heat as a mode of force, all the while that 
he is trying to prove—and does indeed prove—that it isa 
mode of motion. But he does-not go to the length of 
saying that heat is a force. He only means heat has a 
force, or, in other words, that heat is able to produce 
motion—as in the steam engine, and generally by expand- 
ing bodies. In fact, Mr. Grove uses the words force and 
power in their colloquial and physical, and not in their 
strict mathematical meanings. But even in works of 
this character both reader and author would evi- 
dently gain enormously from clear definitions in ac- 
cordance with exact works on pure and applied 
mathematics. Any engineer would be_ better pre- 
pared to read any formule in which each symbol repre- 
sented an exact conception. In fact, any work would 
be doubly raised in value if both anthor and reader were 
only accustomed to associate one clear and definite meaning 
to any one term. 

The writings above cited were not directly addressed to 
engineers, and therefore the slips of their distinguished 
authors are to some extent excusable. But this cannot be 
said for works appealing directly to the engineering public. 
In his certainly physically great work on shipbuilding 
Mr. J. Scott Russell, to say the least, does not use a very 
distinct mechanical nomenclature ; and his ideas of dyna- 
mics are of a very questionable character. He has a great 
fondness for words like “power,” which have no very 
exact and definite meanings. He uses the term power for 
“force,” “work done,” “ prime mover,” “ vis viva,” and so 
on; and we cannot say that he is absolutely wrong, because 
we cannot say that we absolutely know what he means. 
But he is at least obscure when he speaks as he does 
of the “momentum” of the particles of water in motion 
exhausting itself by moving on again and over the 
water. To speak with precision, the words “vis viva” 
should have been used instead of momentum, as it is vis 
viva that overcomes resistance. Mr. Scott Russell also 
speaks of the “mechanical power” of a wave which is 
employed in wave-genesis. It would have been truly cor- 
rect to speak of the work which has to be done to produce 


| the vis viva of the wave motion. 


| 4 It is next used to express the force | 
acting on a simple machine of this kind, and by which | 





As an instance of an unphilosophical and illogical 
definition may be cited the use of the word inertia. In 
all the older books it is called a force—vis of inertia—an 
expression indeed to be even found in Professor Gordon’s 
“Syllabus of Lectures on Applied Mechanics,” delivered 
at the University of Glasgow. But inertia is nothing else 
but a property of matter, and not a force. Where inertia 
enters into any formula it is then simply the “mass” of 
the given body. It is in this sense that Professor Gordon’s 
successor identifies the words inertia and mass in saying the 
“mass of a body,” or “ its inertia.” A very common short- 
coming, not exactly a mistake, is often made by measuring 
the mass of a body by its weight in general. This occurs 
all through the dynamical formule in Prof. Miiller’s work 
on Natural Philosophy ;* and even in the last and sixth 
edition. “ Mass” is often erroneously defined as “anything 
which affects our senses.” But it is obvious that mass, 
considered independently of a force, cannot affect any- 
thing. This definition of “mass” is to be fotind in “ Tod- 
hunter’s Mechanics,” and other less important works. 

To pass from greater toa lesser instance, we may add that 
in a curious “ Inquiry into the Nature of Heat,” published 
not such a long while ago, an author—whose voluminous 
writings are distinguished as much for the profundity 


* Muller-Pouillet’s Lehrbuch der Physik, etc. Braunschweig: Vieweg u, 
Sohn, 1864, 
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been brought to practical and economical demonstration, and yet 


of their views as for the gentlemanliness of their 
having been delayed in that development which would be of 


tone—rejects the old caloric hypdthesis of heat, as well 


as the now generally accepted dynamic theory— + eepe pe eed oe > _ Sat ney — = 
we be: ae hb t ta? Afte i bl effort of nearly ten years duration ci upwa of £50, » 
8 ee See ey * r Lodie: | and at the moment that the process had proved itself to be really 


observing that “heat warms, pains, or destroys our bodies, 
in the manner of a force, which, acting on inanimate mat- 
ters, causes undulation, evaporation, and decomposition ” 
he lays down the law “ that whatever separates one particle 
of component living tissue from another causes pain,” 
and is therefore a force. During the late festive season we 
regret to say that several instances came under our notice 
in which an immoderate consumption of plum pudding 
produced pain. Argal, plum pudding is a force.—Q.E.D. 

In the course of the next few weeks we intend to pub- 
lish attempts at clear and exact, and yet comparatively 
popular, definitions of the terms used in dynamics. To- 
gether with these definitions, we will give instances of 
such practical applications as seem most suited to clear up 
the meanings. We may occasionally be obliged to use some 
very simple mathematical formule, but we shall then at 
> or if possible beforehand, give verbal explana- 

ions. 


successful commercial matters in this country and ‘political 
matters in Lreland had reached a climax which precluded the 
possibility of public capital stepping in to assist private erter- 
prise. 





PRIVATE BILLS OF THE SESSION. 


Tue fights of the session are certain to be comparatively few 
and feeble, but that there are to be some fights is already evi- 
dent from the premonitory symptoms given by the skirmishers 
thrown out, who have their “little go” in the examiners’ courts. 
The skirmishes in opposed bills upon standing orders are really 
very reduced copies of the grand battles in committee. The 
examiner has no colleagues or henchmen ; there is no well-ap- 
pointed young gentleman of a committee clerk at the side table, 
whose languor is disturbed at distant intervals that he might 
swear the witnesses; there is no book for the witnesses to kiss, 
there is not even a chair for them to sit upon, and they jump 
| about to all parts of the inner edge of the horse-shoe table, and 
| speak with their faces turned any way, until the short-hand 
| writer has to haul them up to within hearing; there are no 
| self-possessed consequential Q.C.’s with their silk gowns and 

little square collars, court coats with their majestic flaps and 
buttons, and their horse-hair wigs, some of them with a little 
vent hole in the crown, some too thickly powdered, znd others 
| as if they had been flung into the lumber room at the end of 
| the session, and had been clapped on just as dragged out; there 
| are not even a few perky counsellors in their stuff gowns, not so 

much as one or two new-called barristers hanging outside the 

rails waiting patiently for any crumbs that may fall from an 

over-burdened leader, who cannot be in half a-dozen rooms at 

once where evidence is being given in cases in which he is re- 

tained, and where he should be to examine, or cross-examine, or re- 

examine, and to watch every turn and to hear every word. There 

is little likelihood of there being much protracted hard work for 

any of the learned gentlemen this session. In the examiners’ 

room there are no little measures of sherry to give a fillip to the 

flagging energies of counsel, no sandwich cases taken out at in- 

tervals; there are no clusters of general managers, engineers, 

secretaries, law officers of companies, or other principal officials ; 

there is no row of town and provincial reporters at the inner 
| side table; there is no crowd behind counsel’s table of country 

merchants, professional men, tradesmen, fishermen, colliers from 

Northumberland, pilots from the Bristol Channel, “ yellow 
| bellies” from the fens, and other people, of all kinds and 
callings, who are witnesses in the bill; there are no grand 
cartoon maps and sections covering the walls of the room from 
the ceiling to the floor; there are no groups of people in close 
confab at the doors of the committee rooms; no parties saunter- 
ing backwards and forwards; no messengers or others scudding 
actively along the corridors ; all is quiet, and the policemen on 
duty might as well be immured in separate cells upon the silent 
system. The only feature common to the proceedings in opposed 
cases before the examiners and in committee is the contradictory 
character of the evidence given by the witnesses. Two niggers 
were said to be “very much alike, ’specially Pompey.” The 
examiners’ witnesses are Pompey we should say. In committee, 
if they do not give the retort courteous, they rarely give the lie 
direct. They have gradations and differences of opinion— 

“One says it is the moon, 
Another says nay ; 
A third says it is a cheese 
With half o’t cut away.”’ 

But in the examiners’ court one pair of witnesses say “ yes,” and 
to the same question another pair say “no;” two say “ it is,” 
and two “ it isn’t.” A remarkable illustration of this was given 


compression of dry peat; and, furthermore, no practical plan was | ©” Tuesday before Mr. Palgr ave in the case of a memorial 
suggested by which a continuous supply of dry peat could be | against the Isle of Wight Central Railway. The promoters and 
kept up had the machine been capable of ‘compressing it. | their opponents depended mainly upon two witnesses eac h. 
Simultaneously with the patent for this machine, Messrs. Gwynne | Many of the allegations in the memorial related ” fences, which 
patented the idea of compressing peat dry and hot, already | 't ¥% alleged were not marked on the promoters’ plan. In these 
embodied in Green’s patent of 1850." | cases the evidence in support of the memorial was quite explicit, 
Messrs. Gwynne had granted a Matitee th te ‘Stediieen ten.. | the height, material, and condition of the fence were described. 
aLessrs. a é se . gs Sen. oo na? ; 2 rere 2 
with the machine which they sold him for the dry compression mal tas "Thelin baa B pbc thew ot ae . he 
of peat and for the use of their apparatus; but on the total we 4 e 9) hig 
‘ : ? ~~ fence—if it had been there they must have seen it.” This was 
failure of the machinery and the appearance of Mr. Hayes with : ii 
: : Bee : ee eaeine ae very startling, and the agent seemed non plussed, but unwilling 
a prior claim to the principle of the invention the matter was |)" * ref : : . 
aispied by Mr. Hodgton. During the succeeding your how- . ae ‘." cog gy co New wy oe eer 
ever, Mr. Charles Hodgson made experiments with several forms ~ ae anata ogee rade ye lctnne yen 
of compressing machines, and found first that the idea of whatever of anything to separate one part of the ground from 
iomeutatiee Uh io te t th f . ate the other?’’ “1 saw nothing that I would call a fence.” “ Well, 
was ‘cinemas sol thet the a. daddusien, 10° chilean well, that will do now, the examiner understands that you were 
to simplicity of parts and capability of givin ae aa. ka a fencing the question.” Some light was thrown upon the 
stent tn the canal . ‘en & .. tinuing tt «4 matter without the witness being required to describe what he 
aie : machinery, was the power of conunuing that | thought worthy of being called a fence. 
pressure for fully half a minute on each block, in order to |  ,, ean tines 2 : 
counteract the tendency to expand of so elastic a substance as. Thers aro 226 bills = the general list, and up to yesterday, 
dry peat; and in 1858 he patented his invention of a plain inclusive, Messrs. Frere and Palgrave, who sit separately, had got 
cylindrical tube of perfectly uniform bore, “not tapered in the through just 100 of these bills. They commenced their duties on 
slightest degree,” and not heated, from which has resulted the Monday, Jan. 20th, have sat on nine days, and may be expected 
to have finished their work, excepting only a few remanets, in 


only machinery that has ever been effectual, and that has ever | . oad ~ 
y y Gin ae’ ae, 1 fortnight. A majority of the bills were unopposed on 


made thousands of tons of really saleable fuel from the Irish ; : > . : 
peat bogs. Having thus overcome the first practical difficulty | ting orders, and the examiners proceedings have accordingly 
in the way, Mr. Hodgson founded experimental works at been for the greater part of a formal character, With few 
Derrylea in 1860, but nu sooner was his compressing machinery | °*°ePtions the standing orders have been declared to have been 
satisfactorily established than the main practical difficulty of the | C°™Plied with. The exceptions include the Killala and Moyne 
Navigation, the Wolverhampton and Walsall Railway, and the 


whole undertaking manifested itself. The compressor would do | + ca - “ - 
all that was required of it, but the supply of dry powder was | North Woolwich aud Silvertown Drainage. In these cases it was 











COMPRESSED PEAT FUEL. 

WE published some weeks ago extracts from the speech of the 
President of Civil Engineers in Ireland, including that portion | 
of it relating to the manufacture of fuel from peat, a subject 
of vital importance to Ireland at all times, but more especially 
now, when any advance in peaceful arts would be doubly bene- 
ficial to a country not a few of whose misfortunes are directly 
traceable to the small number and insignificant extent of her 
home manufactures, “Satan finds some mischief still for idle 
hands to do ;” and there’are few countries in which there is a 
finer opening for mischief on the score ef idleness than exists 
in a large portion of Ireland, dependent as it is almost altogether 
on agricultural pursuits, 

Mr. Anderson’s suggestion that Government might with 
great advantage to the country promote the development 
of Mr. Hodgson’s well-known process of manufacture has 
attracted much attention since we published it, and although, 
since the visit paid to the works by the English Institution 
of Mechanical Engineers, a general idea of the subject has been | 
pretty widely disseminated in the profession, the principle on 
which the only hitherto successful results have been attained, 
and the means employed by Mr. Hodgson to obtain them, are 
perhaps not so widely known as they deserve to be. The first 
mention on record of the idea of first drying and then com- | 
pressing peat in a powdered state occurs in a patent granted to | 
W. H. Green, in 1850, abovt the real inventorship of which 
patent there seems to be a dispute. It was, however, publicly 
brought forward in Ireland, in 1855-6, by a Mr. Hayes, as his 
invention and property; works having been erected in Kerry so 
far back as 1851, tor the purpose of carrying out the idea with 
machinery desigtied by Mr. C. Kingsford, which failed to produce 
the desired results. In 1853 Messrs. Gwynne patented and 
made a machine of a very complicated nature for compressing 
dry peat by means of rams working into moulds in a revolving 
table; their patent also embraced a claim for the use of a “ coni- 
cally-formed tube.” The machine with the révolving table was 
sold to Mr. Hodgson, sen., in 1854, and placed by that gentleman 
on his property in Galway; but though under the direction of 
an able engineer now occupying one of the first public appoint- 
ments in the profession, it altogether failed in the production of 
fuel, as not only was the machine incapable of giving the re- 
quired; pressure without failing in some or all of its numerous 
and complicated moving parts, but it did not provide for the 
continuance of pressure during an appreciable time on each 
block, which has been found to be an absolute necessity in the 








unobtainable on remunerative terms either by grinding common | found that standing orders had not been complied with. In 
air-dried turf, containing on an average 25 per cent. of water, | ther cases the bills have been abandoned, and when the 
| examiner was ready for them there was “no appearance.” This 


but practically ‘0 ities ating 
as meg Lan the top, Bélding 80 ier oetit: of ike, Uy ake | class_includes the Islington Railway, the Newry Water Works, 
process then known. This difficulty was struggled against for | the Wimbledon and Wandsworth Canal, and the London Street 
nearly four years, and was ultimately overcome by the process | TT™ways. : ‘ ’ ‘ 
which Mr. Hodgson patented in 1861 for taking successive thin | The Metropolitan Tramways Bill, Dorington and Co., agents, 
layers off the surface of the bog daily by harrowing and scraping passed standing orders on Tuesday unopposed. The Metropoli- 
it—a system which, simple as it appears, is the most essential tan Street Tramways Bill, Martin and Leslie, agents, is opposed 
feature commercially in the whole undertaking. There is pro- | °° standing orders, and further hearing has been postponed till 
bably scarcely another instance of a new manufacture having | February 12. The Metropolitan, which has passed standing 
© | orders, is the third annual appearance ; the Metropolitan Street 
is a tiew bill. The allegations in the memorials against it are 
very numerous, it is said, and the struggle is expected to be very 
keen and determined in all the stages. 





* Green’s patent claims ‘‘ The consolidation or solidification of peat by 
subjecting the same to the process of pulvcrisation, and, while in a heated state, 
of concussive pressure, as before described.’ Gwyntie’s patent of three years, 
later date says: —*‘ We take peat in the state termed air-dried, or we take it in 
its wet state, and cut it into portions or slices, and in that state pass it through 
follers, in order to remove the moisture contained in it. We then 
subject such air-dried or rolied and pressed portions or cakes to the action of 
rollers constructed with projecting cutters or teeth, in order to reduce them to 
such portions or dimensions as may freely pass into the compressing ma- 
chinery, by which it is further solidified by beinz forced into the sizes and 
forms required, or otherwise it may be pressed through con ically-formed 
tubes.” ‘The patent of Green and Gwynie’s patent, above quoted, as well as 
one in the same year, 1853,in which he claims generally **the drying and 
compressing of peat and other fuel,’”’ were submitted to Mr., now Lord, Cairns, 
who pronounced the patents of 1853 void on the score of want of novelty as 
compared with Green’s patent of 1850, 





TESTIMONIAL TO Dr. JELF.—In consequence of the meditated 
retirement of Rev. Dr. Jelf from the principalship of King’s 
College, Londo: subscription is being organised by his admirers, 
including past“%d present students of all departments of the 
College, for the purpose of presenting him with a testimonial, 
which we hope will be worthy of the dignity of this vast Institu- 
tion in its extent and aims. It is computed that between 10,000 
and 20,000 living men, mostly engaged in professions, have here 
received their educations, 





LITERATURE. 


The TIron-ores of Great Britain By Rosent Hunt, F.R.S. 
“Quarterly Journal of Science.” 

With this title Mr. Robert Hunt, F.R.S., keeper of the 
mining records, has introduced a very interesting paper, 
especially valuable because Mr. Hunt is as good a chemist 
as he is a geologist, and because also the great industry 
which he displays in the preparation of the “ Mineral 
Statistics of the United Kingdom,” has placed an amount 
of information at his disposal which imparts to his figures 
a merit that can be claimed only by a few writers upon 
the subject which he most discusses, 

He reminds us that, in the year 1866, the 613 blast- 
furnaces of this kingdom, from which we obtained about 
ten millions and a half tons of pig iron, were fed by 
upwards of ten millions of tons of iron ores; and that 
it is to these ores we are indebted for our varied iron 
machinery, our modern war vessels, our roads for the loco- 
motive, our agricultural implements, and our cutting 
tools. These facts of themselves should make his 
subject of universal interest, independently of the fact 
that iron is found in each of the three kingdoms of 
nature, thereby inducing the inference that it has some 
especial function of equal importance alike in the organic 
| and the inorganic worlds not yet clearly appreciated. 

Mr. Hunt deals only with the occurrence of iron in rock 
masses; and he examines “the pecwiar conditions under 
which some of the varieties of iron ore occur; discusses 
the circumstances which probably attended the formation 
of many of our ferruginous deposits, whether occurring 
as nodular concretions intercalated with our coal beds, as 
| crystalline mineral forming lodes in the older rocks, or as 
sedimentary beds spread over wide areas of very different 
| 
| 
| 
| 
| 
| 








geological ages.” 

The following list, he says, gives the varieties of commer- 
cial iron ores produced and used in this country, showing 
the average percentage yield of iron of each variety, and 
the proportions in which they are employed in the iron 
manufactures of these islands :— 








Per cent. of Proportions in 
iron, which used, 
Red hematite oo se co BOI ct ts 15 per cent. 
Magnetic oxide BO10 o . S « 
Frown hematite 4140 4. oo of I3 wy 
Ditto, ditto, Oolitic .. 35°60 co co 25 ig 
Spathose ores 12 os oe 40°05 2 ” 
| islackband ee ee 37°38 42 
| Argillaceous ores so oo COUBZ* ae 
| Mean average of all, if used —_— 
| in equal quantities .. .. 47°20 100 


| Beginning with the earliest formations, Mr. Hunt says 
| that there can be no doubt the most ancient were those 
| oxides of iron which occur as lodes or veins in the 
| slate and granite rocks. All these are evidently 
| the result of the aggregation of ferruginous particles 
often under the influence of crystallogenic force, me- 
chanically separated from water holding iron in solu- 
| tion which has flowed through the rock fissures probably 
within a limited period after the formation of those 
fissures. The iron lodes differ in no respect from 
those of the other metals except in the nature of their 
contents, and they have been formed under analogous con- 
ditions, all of them indicating the influences of an elevated 
temperature, of an electrical disposing power, and those 
mechanical agencies which are still obscure, but which 
are being gradually developed under the general appella- 
tion of osmose forces. We do not propose in our 
notice of Mr. Hunt’s paper to follow him through 
his descriptions of the quality, extent, and natural 
positions of the different commercial ores enumerated 
in his table, not because they are undeserving of 
preservation, but because the paper may be obtained at 
a moderate price, and because the information it con- 
tains, being given with the author’s customary terseness, 
does not call for an epitome. We do, however, propose to 
draw prominent attention to Mr. Hunt’s theory of the 
formation of the hematites and of the argillaceous car- 
bonates of the coal measures, as related to each other in 
their origin, because our own experience led us to a 
similar conclusion some years since. 

Mr. Hunt says that the first impression on examining 
the various beds of iron ore which we can now trace from 
near the Humber to within a few miles of Oxford, “ will 
be that they are the result of deposit from water as 
peroxide of iron, in the same way as we see ferruginous 
springs depositing, as the water is exposed to the air, the 
iron which they hold in solution. ‘Lhis hypothesis sup- 
poses those beds to have been of recent formation. After, 
however, a careful examination of all the evidences 
afforded by the fossil remains which exist in these beds, 
and in other beds above and below the ferruginous ores, 
no other conclusion can be arrived at than that they are of 
very different ages, the result of the recurrence of the 
same conditions, but all of a marine origin.” The Cleve- 
land iron ore, Mr. Hunt reminds us, is the finest example 
we have of the argillaceous ores of the lias. It is a depo- 
sit which may be traced by its outcrop for miles along the 
escarpments of the Cleveland Hills, and its immense 
extent hasgiven rise toironworks which haveendowed Cleve- 
land with a place amongst the first of our iron-producing 
districts. “This vast ferruginous deposit is composed, to 
a great extent, of carbonate of protoxide of iron. We 
know that such a deposit could not be formed unless it were 
precipitated from water charged with carbonic acid in 
excess. We have no evidence that such conditions ever 
prevailed to the required extent over this district when 
those ironstone beds were being formed. Mr, Sorby has 
| drawn attention to the fact that if the ironstone be 
| examined, it will be seen that it contains more or less 
| entire portions of shells. All the indications appear to 
| show that the Cleveland iron ore was deposited, probably, 
| as a limestone, containing a large amount of the oxides of 
| iron and organic matter. By their mutual reaction these 
| would give rise to the bicarbonate of iron, which, in solu- 
| tion, percolating through the limestone, would remove a 
| large part of the carbonate of lime, and leave in its place 
| carbonate of iron.” An example of the Cleveland iron- 








| stones spread cut ih beds amongst the seams of coal and 
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coaly shale will show that they have been associated with 
the formation of the coal itself. “As the coal deposits 
have been produced by a series of cosmical matter spread 
over an immensity of time, so have the iron ore deposits, 
as we find them, been the results of sundry changes carried 
out upon the other rocks, those especially which belong to 
the Devonian or old red sandstone period.” Adducing 
the well-known illustration of what is taking place at the 
mouths of great rivers within the tropics as illustrative 
of what was happening when ‘an ancient world was rot- 
ting in its progress towards coal,” Mr. Hunt shows 
that the result of the change would be the formation of 
huge volumes of carbonic acid ; and that this would 
be largely retained by the water holding vegetable 
extractive in solution. ‘This water would rapidly dissolve 
any limestone with which it came in contact, and would 
change the peroxide of iron in the rocks into a protoxide, 
which would be eventually dissolved, either as a carbonite 
of the protoxide of iron, or in water holding an excess of 
carbonic acid as a protoxide merely; experiment shows this 
satisfactorily. Place recently precipitated peroxide of iron 
in a shallow vessel with a large quantity of dead leaves 
and water; expose this to the ordinary atmospheric 
changes, it will be found eventually that the peroxide 
will be changed into a protoxide and dissolved. Under 
some conditions, especially if the arrangement is made 
part of a Voltaic circuit, crystals of carbonate of iron will 
be the result. Under others, an accretion of amor- 
phous carbonate will form around small fragments of 
vegetable matter, producing indeed, in miniature, the clay- 
band ironstones of the coal measures.” 

Now if the water flows away from the influence of this 
mass of vegetable matter in its state of change, and if it 
be exposed in a thin sheet to the action of the atmosphere, 
the iron in solution will be rapidly oxidised, and it will fall 
to the bottom of the vessel as peroxide of iron. 

These results appear to’ teach us that the present con- 
ditions of our coal measure ironstone formations were the 
direct result of the process of coal formation, the water in 
which the coal was formed removing from the surrounding 
rocks, by virtue of the dissolving power of carbonic acid, 

| the iron which they contained ; this, if retained within the 
coal basin, gradually produced the argillaceous carbonates 
of iron as we find them ; but if the ferruginous waters 
passed away from the influence of the dissolved vegetable 
matter then oxidation ensued, and hence the deposits of 
hxmatite in ponds and fissures as we see them near Ulver- 
stone. The same carbonised water had previously been 
active in dissolving the limestones formed around the coal 
basins, and into the cavernous spaces thus formed—and 
these are common in all our carboniferous limestone dis- 
trict—the peroxide of iron was deposited, as at White- 
haven, in the forest of Dean, and in Glamorganshire. 

On the estate of which Harwarden Castle, the seat of the 
ex-Chancellor of the Exchequer, forms a part, Sir Stephen 
Glynne some forty years ago was getting the Hollin coal, 
which is known to be largely impregnated with iron, the 
water from the mine was pumped into the mill-stream, 
which from being pure and sparkling soon became tainted 
with the ferruginous matter held in solution in the water 
that ran from the coal. As the stream passed through the 
fish-ponds which were connected with the mill-dam, the 
oxide settled in cavities on hollows, uniting themselves 
by canals of the same hue; and whilst much of the water that 
passed along was colourless, the growing density of the 
deposit of the oxide was more plainly seen, until after some 
years the coal workings ceased and the ferruginous deposits 
were removed. An examination of the deposits in the 
Lake, Furness, and Whitehaven districts showed a striking 
similarity between what had been going on near to 
Harwarcen Castle and what very many ages before took 
place when the well-known “ pockits,” the dish-shaped, and 
the cavernous deposits, were becoming the valuable red 
hematites to which we are indebted for much of the best 
iron and nearly all the steel now made in this king- 
dom.* 

The in part vegetable character of the argillaceous ore 
found in South Staffordshire was strikingly demonstrated 
scarcely a quarter of a century ago by the appearances 
which were presented by some of the balls or boulders 
mined in the Priestfield colliery near to Wolverhampton, 
by the late Mr. Ward, the founder of the family of iron- 
masters who now in the same locality uphold their father’s 
reputation. In the centre of nearly all the balls obtained 
within a certain locality a black mass was found, which 
subsequent information has demonstrated was a kind of 
petroleum. This same class of product we have just been 
examining in the centre of a pieceof Devonshireironstone in 
the shape of aboulder about the size of a double-fist, formed 
externally by layers of minute shells; when broken the 
interior was found perfectly crystalline from the effect of 
intense igneous action; and dispersed amongst the crystals 
were what might be correctly likened to hard bright beads 
of polished jet black pitch, ranging in size from a pea to a 
pin’s head, 

That petroleum originated in fossil vegetable there can 
be very little doubt, and that fossil we believe to be de- 
composed coal. There may have been coal in the places 
where in America petroleum is now found, but it has 
become denuded, and petroleum has resulted from the 
influences which brought about the denudation, even as in 
the Connaught district in the north-west of Ireland, perhaps 
fifty-thousand acres of lime may be found without a trace 
of coal except what was found upon the summit of the 
mountains there, and possessing a thickness of about 2ft. 
4in. A little yet remains of it, but it is insufficient to 
justify the putting into repair of two iron furnaces 
which were erected when the coal was found—for there 
is some splendid ironstone below the lime—and which were 
abandoned between thirty and forty years ago, when the 
manager by whom they were conducted was murdered. 

In the view that the destruction of the coal is not 
always unaccompanied with the creation of a kind of 
petroleum, we are supported by what we know to have 
taken place some years ago at Coalport, in Shropshire. 
There search was being e for coal. During the search 
a stream of translucent water was drained off, but bearing 








upon its surface a mass of thick coaly oil, which was col- 
lected and used for the purposes of lubrication and lighting 
before the petroleum of America received any commerci 
value, or the mineral oils of North Wales and North 
Staffordshire were known. 

With the customary modesty of an accurate observer, 
and a painstaking experimentalist, Mr. Hunt, in closing 
his paper, says that—“ Further study is required before it 
can be certainly determined whether or not the chemical 
changes indicated are those only which have been active 
in producing our iron ores as we now find them;” but 
our own limited observations lead us strongly to concur 
with that gentleman in the belief, “that the hypothesis now 
put forward will serve to explain most of the conditions 
which are presented to the careful observer. ” 





ON WORKING MOUNTAIN RAILWAYS. 
(Concluded from page 67) ; 

In the concluding paragraph of the first portion of this 
article it will be recollected we stated that it was possible 
to reduce the entire amount of pumping power to that 
required to extract the air which leaked into the atmo- 
spheric tube. It is obvious that this result being obtained, 
every objection which has been urged against the atmo- 
spheric system on the score of want of economy falls at 
once to the ground; and were it possible to secure at the 
same rate the power necessary fur actual propulsion, ‘the 
atmospheric system would at once take rank as the most 
economical method of traction ever designed. Unfor- 
tunately this cannot be done; and although an advantage 
of the highest importance is gained when we have 
only leakage to deal with, we shall still have to 
provide power for propulsion. It will be asked then 
in what consists the gain? Why use an atmospheric 
tube at all? The answer is very simple. We pro- 
pose to use atmospheric tubes on steep inclines not 
for the purpose of propelling, but in order to balance the 
gravitating force tending to bring a train at the top of the 
incline down, and to prevent the ascent of one at the 
bottom. Let us suppose a train weighing twenty-four tons at 
the bottom of a gradient of 1 in 12. Without the atmo- 
spheric tube, as we have already shown, an ordinary loco- 
motive weighing twenty-four tons would be required to haul 
it tothe top. If, however, we further suppose that a piston 
of the proper size, say 2ft. 10in. in diameter, is attached 
to the train, and that a vacuum of 7 lb. is maintained 
in front of the piston, then it is obvious that the 
pressure of the air will balance the gravitation of the train, 
and the load can then be hauled with very nearly the same 
expenditure of power as though it stood, not on a gradient 
of 1 in 12, but on a dead level. Under these conditions 
a little four-wheeled locomotive weighing say five or 
six tons would easily take it to the top of the incline at 
some twenty miles an hour. Once this fact is fully com- 
prehended the precise nature of our proposal will be easily 
understood. 

It is obvious, however, that so long as one tube only is 
used, extending from the top to the bottom of a single 
incline, the pumping power per train must be great 
enough not only to remove leakage, but all the air within 
the tube. But let the line be doubled, and an atmo- 
spheric tube laid between each line of rails, and we at once 
alter the conditions of working completely. The lower 
end of the mains must be open to the atmosphere, while 
the upper ends are connected to each other and to the 
pumping apparatus. The system of working will consist 
in always causing one train to ascend the incline while 
the other descends; a standing vacuum of 7 |b. per inch 
must be maintained by the pumps while the trains are not 
running, no less and no more we will assume. Then 
either train will remain at rest on any portion of the in- 
cline, just as it would on adead level. Suppose now that 
we apply any force to the train at the bottom of the in- 
cline which causes it to ascend, the moment it begins to 
advance the vacuum will be slightly reduced. The gravi- 
tating force of the train at the top of the incline will no 
longer be balanced, and it will begin to descend at a rate 
proportionate to the difference in pressure at opposite sides 
of the piston. It is easy to see that this would be deter- 
mined mainly by the progress of the first train, and as a 
consequence the one train would ascend and the other 
would descend at the same velocity. In a word, the 
vacuum, if we may be allowed to use the phrase, would 
act the part of a rope connecting the trains together. In 
the case of a 2ft. 104in. main and 24 ton trains, it would 
suffice to vitiate the vacuum to the extent of less than °30 
of a pound per square inch to permit the descent of the 
train at the rate of twenty-five miles per hour down 
the incline. The engine taking the ascending train 
up would have to find power great enough to take both 
trains at the rate of twenty-five miles per hour on a level; 
for not only would it have to haul the train to which it 
was directly attached, but it would have to haul it against 
the power due to the vitiation of the vacuum to the ex- 
tent of ‘30lb. per inch; but as a gross load, without the 
engine, of forty-eight tons would be moved, this represents 
no loss whatever. It may be urged that under these con- 
ditions the potential energy stored up in the locomotive 
while ascending the incline would be sacrificed, but this is 
not the fact. The proportion which the weight of the 
locomotive would bear to the whole weight moved would 
be very small. In coming down the gravity of the locomo- 
tive would be added to the descending train, and the 
vacuum would, therefore, be increased to 7°30 Ib. say. 
The ‘301b. would then represent a force sufficient to cause 
the ascent of the train at the bottom; in this way the 
little engine might always travel on one line, while the 
train on the other was worked solely by the difference in 
— on opposite sides of the tube. We have spoken 
rere of a locomotive, because it forms the readiest means of 
illustrating our meaning, but underalmostany circumstances 
which are likely to be;met with in}working mountain rail- 
ways, no locomotive whatever would be needed. To each 
train would be fixed a tank carriage ; this tank would be 
filled at the top of the incline with water from any moun- 
tain stream—and it would pay to convey the water for 





miles in pipes if there were none on the spot—and emptied 
at the bottom. The descending train would then over- 
balance the train at the foot of the incline, and cause its 
ascent. But engineers will see in a moment that there 
are many methods of propulsion whichmay be adopted. By 
the simplest possible arrangement of valves the engine ~ 
employed in extracting leakage may be made to pump air 
from before one piston into the space behind the other. 
The difference in pressures would probably be best created 
by a high-pressure fan, to which the power of the engine 
would be applied, the leakage pumps being for the time 
thrown cut of gear. It is unnecessary here to consider at 
any great length, or with any particular attempt at preci- 
sion, the nature or characteristics of the modes of propul- 
sion to be adopted; many will suggest themselves to the 
intelligent reader. The essence of our proposal lies in the 
use of the atmospheric system to balance the gravitating 
force of trains on steep inclines, not in the mode in which 
trains so balanced are to be actually set in motion. 

It will perhaps here be objected that the cost of a double 
line will be so great as to preclude the adoption of the sys- 
tem, whatever advantages it may possess. Now, in the 
first place, we submit that this is simply a question of divi- 
dends. If by doubling a line we can secure an enormous 
reduction in the working expenses per train mile, it may, and 
probably will, pay very well for the doubling. Mountain 
inclines present such exceptional conditions of working 
that it is not very easy to ascertain the traffic expenses. It 
is not at all improbable that in many cases they exceed two 
shillings per ton per mile. The greater portion of this goes 
in payment for fuel and oil, and other locomotive expenses. 
In districts where the leakage of the tubes might be ex- 
tracted by water power the working expenses per train 
mile would be reduced to little or nothing by the aid of the 
atmospheric system. They would only represent the re- 
newal of pernianent way, carriages, and wagons, and the 
repairs and renewal of the travelling pistons and main 
valves, For these latter items an allowance of £100 per 
mile per annum for a double line would we believe be 
ample. But it is not probable that in all cases, or even in 
a considerable proportion of cases, a double line would be 
necessary. It is to be borne in mind that mountain rail- 
ways usually commence at each end in a valley, and havea 
double ascent, one at each side of the mountain chain. 
When this condition is present a double line would not be 
needed, because the trains at opposite sides of the moun- 
tain might be linked by the vacuum, and the action would 
be precisely the same as that which we have already ex- 
plained if one train was suffered to descend at one side 
of the mountain while the other train ascended at the 
opposite side. After all this is simply a question of re- 
duced working expenses as compared with increased capi- 
tal, and it admits of no general solution; although it can 
be easily solved when all the circumstances of traffic, &c.. 
are known, 

Returning once more to the mechanical aspect of the 
matter, we have to consider certain objections which may 
be urged against the scheme, as well as certain advantages 
over all other modes of propulsion which it possesses. It 
will not be easy to obtain gradients precisely the same from 
the top of a hill to the bottom; they will be steeper in 
some places than in others, and it will obviously be impos- 
sible to so arrange matters that the ascending and descend- 
ing trains shall always be on like inclines at the same 
moment; and yet, unless this is the case, no exact balance 
can be established. We believe, however, that in practice 
this fact would be found no objection at all. The descend- 
ing train, on coming to a steep place, would accelerate in 
speedandacquire momentum, which would suffice to maintain 
the vacuum when it had entered on an approximately level 
portion of the line, while the ascending train was rising the 
steepest place. Very fair speeds could be maintained, and 
with these the momentum of the trains would tolerably 
compensate for the variations in the resistance. Again, it 
may be advanced that some time will elapse after the train 
at the top has started before the wave current of diminished 
pressure will reach the other train. This is also true, but 
it must be borne in mind that even should the descending 
train reach the bottom long before its fellow had reached 
the top it could only do so by leaving an increased vacuum 
behind it in the tubes which would certainly suttice to take 
the laggard up. The same argument will hold good when 
movement begins below. A little more work must be 
performed in getting the train into motion, but this repre- 
sents an extra vitiation of the vacuum which is certain to 
be compensated for by the increased momentum which the 
down train will shortly acquire. 

Against these objections we may point out, on the other 
hand, that on the atmospheric system the steepest incline 
may be worked with the most perfect safety. The air rope 
cannot break, and unless some evil-disposed persons knocked 
a hole in the atmospheric tube the trains must remain 
under perfect control. They would of necessity be fitted 
with brakes, but these brakes would obviously have little 
to do. 

Into all the details of this double system of atmospheric 
propulsion we have not thought it necessary at pre- 
sent to enter. For the time being we deal simply 
with a principle. If the principle be right the details 
present no difficulty; if not right, then it does not 
matter whether the details present difficulties which are in- 
surmountable or not. The scheme as it stands we have 
put forward as an attempt to solve a great problem, 
and as such we would ask that it be considered without 
prejudice. The majority of engineers hold, we know, that 
the atmospheric system has been tried and failed, but this 
is only partly true. An intimate acquaintance with the 
working of one atmospheric line assures us that the system 
is, under given conditions of traffic, a complete mechanical 
success, The Kingstown and Dalkey line worked for years 
with perfect certainty under all conditions of weather ; 
the gradient was steep and abounded in excessively shar 
curves, round which we have dozens of times run at speeds 
as great as fifty miles an hour. The leading carriage 
being tied to the road by the piston, a great element of 
safety was secured. Thé rails were exceedingly light, but 
they never showed any appreciable sigus of wear. The 
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tube was finally removed only because the line was con- 
verted into a link between the Dublin and Kingstown Rail- 
way and the Wicklow line, and for this purpose it was 
very much flattened. There are not wanting engineers, of 
great eminence too, who at this moment believe that to 
the atmospheric system we must look for the solution of 
the problem of working mountain railways with safety 
and economy; and for this purpose, whether on the system 
of double tubes we have proposed, or on the old plan, 
the system is full of promise, and it is highly pro- 
bable it will yet play an important part in the great 
work of intercommunication. The subject is one to 
which we may possibly return at another time. We 
cannot conclude this article more appropriately than 
with the following quotation from M. Feodvenstt “Che- 
nins de Fer,” ond edition, where M. Flachat, reeommend- 
ing the atmospheric system for inclined planes, speaks of the 
Saint Germain line as follows: “Le chemin de fer atmo- 
sphérique de Saint Germain n’a jamais failli . . . . jamais 
un accident ne s’est produit; la sécurité du service y est 
absolue; sa félicité est telle qu’il me semble mériter a 
ce titre l’attention la plus serieuse des ingenieurs.” These 
words were written in 1860, after the line had worked 
fourteen years. Who will say that a system which has 
been worked with such success does not indeed deserve 
the greatest attention from engineers? Q. 








LETTERS TO THE EDITOR. 


( We do not hold ourselves responsible for the opinions of our 
Corr ) 





TRACTION ON CANALS, 

Srr,—Will you allow me to publish in your periodical an idea 
that has occurred to me, and to place it in the form ofas S- 
tion for consideration and discussion by engineers, so thatif there 
be any value in it it may be taken advantage of? It is whether a 
locomotive steam engine could not be advantageously employed on 
a railway running parallel and close to a canal, for the purpose of 
drawing or towing boats or ships. The advantages that I would 
restrict would be obtained by this plan of locomotion being that 
the motive power would be acting on a perfectly resisting medium, 
the rails so that a maximum of power would be obtained, and the 
load to bedrawn would be on a medium—water—where the friction 
would be reduced to a maximum, consequently the wear and tear 
also. A considerable speed would be obtained by this mode of 
locomotion, and the danger to life and property would be nothing 
as compared with railway travelling. It would be difficult to pre- 
dict what speed might be obtained, but with long boats constructed 
like a Venetian gondola and drawing little water, perhaps twenty 
miles an hour. The wear and tear of an engine upon the rails 
would be slight compared with that of long trains of carriages and 
trucks. The railway might have a slight inclination from the 
canal to counteract the pull of the rope towards it, and other pre- 
cautions, such asa centre wheel, taken. This motive power might 
be applied to many existing canals, to the banks of rivers that 
were suitable, to the shores of lakes, fiords, and even to the sea 
where it was sheltered by islands and of suitable depth at 
the shore, for towing both ships and boats. There are many 
situations that will occur to everyone where this plan would be 
applicable, such as the Suez Canal especially, for towing ships; 
but with our present experience of the enormous cost in wear and 
tear in working railways it is a question whether it would not be 
better in situations where it was practicable to make a canal and 
work it on the proposed plan rather than make a railroad alone. 

North Shields, 22nd Jan., 1868. H. W. Fawcvs, 





MOUNTAIN LOCOMOTIVES. 

Srr,—-In the first sentence of my letter on the above subject 
inserted in your journal last week, the preposition ‘‘ of ” should be 
printed instead of ‘ for” before ‘‘ difficulties.” As the sentence at 
present stands it completely perverts my meaning. 

As regards Mr. Hutchison’s observations, permit me to remark 
that no correct drawing and description of the Mont Cenis engines 
have yet been published, nor probably will they be unless the 
result of actual working entitles the system to farther considera- 
tion. Various modifications have been effected, so that your corre- 
spondent’s remarks apply strictly to the second engine, on which 
type, after experimental trials, the others have been constructed. 
This engine, like most others, I presume, which may for some 
time be made on the central- principle, is not free from 
defects; but, judging by results, it is an engine free from mishaps, 
whose performances have both been very creditable to the builders 
and satisfactory to the Mont Cenis Company. 

After the complacent exposition, therefore, with which Mr. 
Hutchinson has favoured your readers of the causes which, it is 
“pretty manifest,” will lead to trouble, it is amusing to know 
that his vaticinations are incorrect in every particular, and that 
with this engine none of the evils he has ‘‘ investigated” have come 
to pass. In fact, it is certain that had the few engines yet de- 
livered proved as faultless in the material of some important parts 
as this one there would have been no occasion for this cor- 
respondence, 

There are no “slotted crossheads” in the present engines. At 
the same time I do not agree with Mr. Hutchinson that the outer 
and inner wheels must, with this arrangement, be always moving 
at different speeds to any appreciable extent. If he will take the 
trouble to make a diagram or small model of the actual arrange- 
ment (placing the slot, not in the lever, but in the crosshead) I 
think he will modify his views. 

The spur-wheel arrangement has been abandoned in favour of 
another, somewhat complicated, with levers and links, for reasons 
well known to those interested, but with which breakage had 
nothing to do, no case of fracture having ever occurred. I do not 
personally admire spur-wheels about locomotives, but it requires 
more than a mere assertion to demonstrate their inutility in all 
special cases. 

They are invariably employed by many makers of traction 
engines. I have seen them working well on a ballast engine— 
working permanently a steep incline; and I presume the “‘geared” 
locomotives recommended by a previous correspondent are so 
called simply on account of such wheels being v 

The suggestion that the central rail should be used merely for 
guiding vehicles fitted with unflanged wheels has been often 
made, The plan was fully described and patented by Kollman in 
1836 and 1839, but I need hardly vo has remained unappreciated 
for obvious reasons. Notwithstanding your csessipanieatie con- 
tempt of the flanged wheels, I venture to think that inasmuch as 
when once fitted they require a minimum of attention, adjust- 
ment, and no lubrication, they will never be superseded by such 
an arrangement as Mr. Hutchinson proposes, which, moreover, will 
still encounter a considerable degree of sliding friction on the 
tread of the wheels at all curves, in consequence of the oblique 
position of wheel and rail. 

In the article commenced last week on “ Working Mountain 
Railways” you recognise the importance of reducing the weight of 
locomotives to the utmost extent if used for that purpose. Mr. 
Hutchinson, in recommending a ‘‘ large increase” of the diameter 
of the wheels, and hence (to maintain the same tractive force) of the 
cylinders and connections, completely casts aside this desideratum, 
Large wheels are all very well as regards diminished tear and wear, 
but he neglects altogether the diminished effect of the blast-pipe 
draft with large wheels on a minimum weight of boiler, and it is 
probable that the severity of his remark is akin to that which itis 








notorious is frequently poured upon old campaigners by some 
“newly-joined,” who 
“ Never set a squadron in the field, 
Nor the division of a battle knows 
More thana spinster . . . mere prattle without practice 
Is all his soldiership.” 
London, 29th Jan., 1868. 


INJECTORS Versus PUMPS. 

S1r,—Perfectly agreeing with your correspondent, Mr. Brown, 
that the question at issue is entirely one of economy in feeding 
steam boilers, I shall be most happy to inform him of the terms on 
which I consider a fair competitive trial can be made between the 
donkey pump and the injector, viz.:—Let the locomotive and a 
stationary boiler be found where the duty is very regular and con- 
stant, and where an account of the fuel, oil, tallow, &c., can be 
accurately kept. Then I propose that each of these boilers in 
succession be supplied with water, say for six months, by means of 
the donkey pump, then for six months with the injector, every 
available cee Wels adopted to insure the same conditions in 
both cases. 

I am convinced that no shorter period than six months would 
give any valuable or trustworthy results. Being agreed that the 
object is to test the economical advantages of the two methods of 
supplying steam boilers with water, and not merely a question as 
to which apparatus will supply the greatest amount of water in a 
given time with the least expenditure of steam, for numerous ex- 
riments with the latter object have been made between the 
injector and the donkey pump. I have seen the donkey beat the 
injector, but oftener the injector beat the donkey; still it must be 
admitted that in some cases considerable credit was due to the 
injector’s jockey. I would have Mr. Brown understand from this 
that if the economical value of the injector consisted only in its 
being able to throw more water with a less amount of steam than 
the donkey pump, I for one should, perhaps, not be eager to 
champion it, for my knowledge of injectors and pumps, both in 
theory and practice, has led me to the conclusion that with a well- 
constructed donkey pump, arranged as I have seen them, with a 
contrivance to return to the boiler along with the feed water all 
the steam used to work them, any advantage that the injector 
could show in a short competitive trial would be too slight to say 
much about. Let us account for this by setting ‘‘ the enormous 
friction caused by the high velocity of the water” in the injector 
against the great disadvantages of the pains piston, plunger, 
connecting-rods, valves, &c., of the don °y pump, and for argu- 
ment’s sake grant that a well-constructed donkey pump, with the 
contrivance before alluded to, will feed a boiler with as small an 
expenditure of heat as the injector. Then we come at once to the 
economical, and at the same time to the commercial, advantages of 
the injector. A trial extending over the time suggested would 
give an opportunity of judging the number of steaming and repair- 
ing days of the boilers fitted with the elaborate arrangement 
of donkey pump with condenser and of the boilers fitted simply 
with the injector, and also to pare the ber of delays and 
breakdowns under the two systems; for it undoubtedly resolves 
itself into this, that the arrangement which gives a boiler the 
greatest number of working days in a given time will, from an 
ical and cial point of view, be the best. Of course 
I am open to consider any suggestion from Mr, Brown as to his 
idea of a fair competitive trial. 

By a self-complacent but tortuous construction of the old fable 
I quoted, Mr. Brown has managed to extract a compliment, to 
which, if he can but prove his right, no one will more readily con- 
cede than J. GRESHAM. 

P.S.—By the way, will Mr. Brown kindly explain why he 
treated the word *‘ onerous” (which did not appear in my letter) 
to the unmerited distinction of inverted commas? 

Manchester, January 28th, 1868, 


A. A, 











S1r,—I have taken considerable interest in the injector for some 
time, and endeavoured to get experimentally at some data sufficient 
to prove the economic difference of its working as a feed apparatus 
for steam boilers when compared with the application, for the same 
purpose, of the donkey engine and its — 

The first experiment given by yeu in last week’s ENGINEER 
shows that with an absolute pressure in the boiler of 731b. it 
requires 1 lb. weight of steam to force into the boiler 69 lb. weight 
of water nearly, the water so forced having its temperature in- 
creased from 70 deg. to 82 deg., being an addition of 12 deg. to 69 lb. 
of water, which is equivalent to 639,216 foot-pounds of heat re- 
turned to the boiler. 

Experiments with the injector show that with the same pressure 
in boiler and same temperature in tank as used for the above pump 
experiment, we may expect the water entering the boiler from the 
injector equal to a temperature of 161 deg. when the quantity of 
water forced in per pound of steam used is 11°%5lb. This will 
show that the heat returned to the boiler is equal to 859,726 foot- 
pounds, or that the injector will be as economical as the donkey 
pump when using only #1b. of steam against the pump using 1 lb. 

I merely make this statement of what we may expect from the 
injector against such a pump and donkey engine as are named in 
your article. 

Experiment will, of course, decide this matter, and if fairl 
carried out will set at rest any further dispute on a subject whic 
appears so little understood by writers on the injector. 

ury, Lancashire, Jan. 29th, 1868. THOMAS BALDWIN. 

{Our correspondent does not throw much light on the subject; 

what we want are facts, not hypotheses.—Ep. E.] 





Srr,—Having read pee interesting article on pumps and in- 
jectors, we write to inform you we have a pump, for which a pa- 
tent has been secured, feeding our boiler, in which the steam from 
the cylinder is exhausted into the suction-pipe of the qr 

The water in the well stands at a level of 12ft. 6in. below the 
centre of the pump, the temperature being 52 deg. Fah., and on 
leaving the pump the water attains a temperature of 78 deg., 
showing a gain of 26 deg. ROUTLEDGE AND OMMANNEY. 

Manchester, Jan, 29th, 1868, 





ARMOUR PLATES, 

Srr,—When rails were first made it was supposed that the better 
the quality of the wrought iron the better the rail would wear; but 
all engineers are now fully aware that the great desideratum is to 
obtain a rail the surface of which shall possess the properties of 
cast iron, while its under side should be of wrought iron of the 
Sa tensile strength. 

I would manufacture armour plates after the same system, 
making the external surface caetline and the inner part fibrous. 
The effect would be that when striking the plate the shot would, 
by reason of the crumbly nature of the surface, be quite certain to 
change its direction, and turn on its side ins of being kept 
perfectly in the axis of its flight by the squeezing up of the 
particles of soft iron all round it, as at present. 

These plates would not only more effective, but also con- 
siderably cheaper. The same t could be obtained more 
mechanically by making cellular wrought iron plates filled in with 
chilled cast iron, the wrought iron constituting the ship’s framing, 
and not being a useless dead weight. J. L. Happay, C.E. 





SEWAGE IRRIGATION, 

Str,—Mr. Albert Latham commences his letter by saying that I 
am quite in error respecting the distances of the Croydon irrigation 
grounds; may I ask him, a, to be good enough to inform me, 
and those who take an interest in the subject, the precise dist 
of the South Norwood irrigation ground to the Town Hall, with 
its acreage, and also the acreage of that at Beddington? I am 
aware that the medical tleman at Norwood has somewhat 
modified his views; but is Mr. Latham in a position to say that he 
has retracted his opinion about superficial irrigation ? 











In reference to his remarks, or, rather, those of his relative, I 
will just ask him the following questions:—Why should sub-soil 
irrigation waste the fertilising ma of the sewage any more than 
superficial irrigation? Why should it be the best plan to get rid 
of the se rather than to utilise it? Why should it foul the 
underground springs any more than surface irrigation? Why 
should the saturation of the ground be more incomplete, have a 
greater tendency to gravitate still deeper into the earth, and out 
of the reach of vegetation? Why should porous pipes be used in 
preference to perforated ones? Why should it be more question- 
able to purify the —- by sub-soil irrigation than by surface 
we ay Why should the earth be more deodorising at the 
surface than just below it? Now, for his information, however, I 
will just — the following extracts from a publish ed letter of 
mine on the advantage of sub-soil irrigation: —“* Sub-soil irrigation 
is capable of accomplishing what no other scheme can, for by it 
that can be attained which cannot be had without it—which is, 
the soil about the roots of crops in dry seasons can be kept moist 
during any period that may be thought desirable. In sowin 
seasons this would be found of great advantage, as it woul 
engender a quick and free germination, and during sultry and 
ee would be of great importance by combining the 
beneficial effects of heat and moisture. And by sub-soil irrigation 
the most valuable properties of the sewage would not be lost, as is 
the case with surface irrigation; for by the latter the ammonia, 
which is so valuable to vegetation, evaporates without doing the 
slightest service to the crops. - The principal object of 
sub-soil irrigation is self-remunerative—the preventing of the 
pollution of rivers, the improvement of agriculture, and the 
sanitary conditions of cities and towns, and the avoiding of useless 
litigation.” Henry A, JAMEs, 

Queen-square, Westminster, 8. W., 

January 25th, 1868, 





THE SECOND LAW OF THERMODYNAMICS, 

Srr,—In an article on the second law of thermodynamics, in 
THE ENGINEER of June 28th, 1867, Professor Rankine, in the first 
illustration in the first column, finds the total work done under the 
conditions stated to be 18171 foot-pounds, This he obtains by 
multiplying the product of the pressure and volume by the hyper- 
bolic logarithm of the ratio of expansion. And in another article cf 
August 2nd, page 85, in a similar case, he multiplies by 1°0986 the 
= logarithm of 3, that being the ratio of expansion. 

n order to find the area of a diagram whose expansion curve is 
that of a common hyperbola, I have been accustomed to divide the 
product of the pressure and volume by the ratio of expansion, and 
multiply the quotient by the hyperbolic logarithm of that ratio, 
the product so obtained added to the quotient giving the total 
area required as expressed by the equation— 


total area = (” "x hyp. log. r)+ Pp’ 


With a cut-off at one-third of the stroke or less, the professor’s 
method would give a greater average pressure than the initial 
pressure. I can scarcely presume to think that it is even an over- 
sight, and therefore fear that I have misunderstood him. In either 
case, supposing the former possible, I should be greatly obliged by 
an explanation, J. R. 





CONDENSATION IN STEAM CYLINDERS. 


Sr1r,--In Mr. Chater’s letter on the above subject in your im- 
pression of last Friday he says :—‘‘ While the engine is at work 
with Messrs. Napier’s apparatus on it is not at all impossible to 
make water issue from the safety valve; it can be thrown out in 
sheets by a little pumping of the valve lever;” and the impression 
unintentionally conveyed by this remark is that the apparatus so 
far was a failure; but when it is recollected that the safety valve 
is between the boiler and the separator it will be seen that it does 
not imply anything of the kind; and when I tell you that the distance 
from the top of the tubes to the top of the boiler in question is only 
13in., and that the frequent practice-—and, as far as I have seen, 
the general practice—is to work with the water above the top of 


the gauge glass, when it must be within 9in. of the top of the 
boiler—and on the first occasion that Messrs. Kennedy, King, and 
Hodgkinson examined it I believe it must have been within 7in., 


for the upper cock blew perfectly solid water—you will see that 
it is not at all unlikely that water might be made to issue from 
the safety valve. 

On the other hand, if it required even a little pumping of the 
valve lever to produce water there it would show that there was 
no os till that was done; and if it can be shown to be a fact, 
as Mr. Chater says, and I have not the least doubt of it, that 
water could be made to issue in sheets from the! safety valve, 
without at the same time knocking the ends out of the cylinder 
or doing other serious damage to the engine, no more effectual 
proof could be desired of the efficiency of the ap tus ; and had 
the Messrs. Pooley met us in a different spirit I would have been 
quite content to have let the question of the efficiency of the 
arrangement be settled by putting dirty water in the boiler, and 
keeping the water so high in the boiler that it would be impossible 
to lift the safety valve an instant without discharging volumes of 
water, while at the same time discharging dry steam from the 
top of the separator or from the main steam pipe. 

Again, Mr. Chater says that with the anti-primer connected 
water was collected from the main steam pipe at the rate of 10 lb. 
per hour, and after disconnecting it the quantity was reduced to 
4 lb. per hour from the same place. 

If any inference is to be drawn from this statement it “s that the 
application of the anti-primer increased the previous evil two 
and a-half times, from which we get the astounding result that an 
evil which had existed for three years, of such a magnitude as to 
induce the Messrs. Pooley to try 2 number of expensive expedients 
with the object of remedying it, was actually in two and a- 
half times by our arrangement, and continued to exist in this way 
for two months without anybody finding it out, and was at last 
only discovered by tapping the steam pipe with a jin. cock a few 
days before the trial. 

One more observation I have to make. Mr. Chater says the 
cut-off by the slide valve takes place at nineteen-twentieths of the 
stroke, whereas my letter in the same number of your journal 
puts it at about three-quarters. Now the Messrs. Pooley, as I 
was told, made the engine, and ought, therefore, to know its 
internal arrangements; but I only looked at the outside to form 
a rough notion of the amount of expansion. Ilaving no particular 
interest in the question I did not take a single measurement, so 
that I am not likely to be very nearthe truth. However, I hereby 
make the Messrs. Pooley the following offer:—If the steam is 
open at or before the centres, then if the slide valve is not cutting off 
&t nearer three-quarters than nineteen-twentieths of the stroke, I 
will pay £5 to any charity they may fix upon if they will do the 
same a it is x a oak three- 
quarters. t is to say, if the average proporti ull steam 
is more than seventeen-twentietis I will pay the £5, if they will 
agree to pay £5 if it is less. Two only conditions I annex—First, 
that no examination is to be made between the publication of this 
and its acceptance; and, second, that I shall be allowed to see for 
myself. Poor le are badly off this winter; if this is accepted 
they will be at least £5 better off. R. D. NaPrer. 

Birkenhead, January 27th, 1868. 


Srr,—I have read with much interest your remarks wu the 
condensation which takes place in steam cylinders, and the refe- 
rence to the case of Messrs, Pooley and Son, rom wp in your 
publication of the 17th inst. I have been conten with the 
same difficulty, and with precisely the same results. ater accu- 
—— in both ends o' — — Y* the pet cocks were 
obliged to be kept open. Supposi at this arose from 
several plans were tried; and then the steam pipes (w: 
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under cover and not long) were felted, without making the least 
difference in the quantity of water. 

I then adopted an expedient which would have collected the 
water before it could pass into the valve chest had there been any 
water mixed with the steam; but very little was obtained, how- 
ever, and the same quantity appeared to run from the cylinder 
ends. 

I then explained all the circumstances to Mr. Henry Hiller, the 
chief engineer of the National Boiler Insurance Company, Man- 
chester, with which company I am insured, and he replied on the 
14thinst. as follows:—‘‘ Probably the water is nothing more thanthat 
produced by condensation, owing to the steam being worked expan- 
sively. I noted in the diagram recently taken that the amount of 
steam passing through the cylinder was comparatively of small 
amount, hence the cooling effect of the cylinder would be propor- 
tionately excessive.” Which seems to be the right solution of the 
mystery W. K, PEAce. 

Eagle Ww orks, Sheffield, January 25th, 1868. 








THE PATENT JOURNAL. 


Condensed from the Journal of the Commissioners of Patents. 
Grants and Dates of Provisional Protection for Six Months. 
2630. THOMAS CHARLES CLARKSON, Stamford-street, Blackfilars-road, Surrey, 

* Improvements in the method of and materials for manufacturing ammuni- 
tion boxes, pontoons, bag ggage, ani other wagons and carriages and various 
equipments for military, naval, and civil purposes.”—19¢h September, 1867. 

3341. EDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “ Im- 
provements in the manufacture of nuts and bolts.”—28¢h November, 1867. 

3520. FAUSTINO VITA, Rue Feydeau, Paris, ** A new or improved material to 
be employed mm the manufacture of cord, rope, lace, paper, cardboard, paste- 
board, and other artictes.”—I1th December, 1867. 

3600. JOSEPH COCKSHOOT, jun., Manchester, “ Certain improvements in the 
manufacture and construction of carriages, landaus, and other similar 
vehicles.” —18th December, 1867. 

3658. PIERRE DEMEURE, Rue Croix Nivers, Grenelle, Paris, “An improved 
railway carriave break, 24th December, 1867. 

3682, JOHN WILLIAM LEWIS Newcastle-upon-Tyne, “ Improvements in warm- 
ing, ventilating, and heating apartments or buildings, and in the arrange- 
ment of apparatus connected therewith.”"—27th December, 1967. 

3704. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the permanent way ot railways.’’—A communication from Thomas 

Roberts, Boulevart St. Martin, Paris. 

3705. ALFRED GRAINGER, Lower Keonington-lane, Surrey, ‘* Improvements in 
the construction of roads or carriage ways and footpaths. ”— 30th December, 
1867. 

3721. KOBERT TOOTH, Fenchurch-street, London, ‘* An improved mode of and 
apparatus for evaporating liquids, with a view to obtaining the mecoharine, 
saline, or other substances contained therein, in a dry or crystalline state.’ 
3'st December, 1867, 

4, GEORGE ARCHIBALD DINELY GOODYAR, Osborne Villas, Windsor, Berks, 
“Improvements in the method 6f and machinery for propelling boats or 
vessels.” 

12, CHARLES WILLIAM 











MAY, R 1. Gaillon, Paris, “Improvements in the 
manufacture of metallic cartridges.”"—'st January, 1868. 

22. JAMES SEPTIMUS COCKINGS and FERDINAND POTTS, Birmingham, **Cer- 
tain improvements in welded iron tubes for gas and other purposes where 
strength and lightness are required.” —3rd January, 1868. 

38. GEORGE PLATTS, Stockport Cheshire, and WILLIAM TATE and WILLIAM 











HeNkY BAILEY, Salford, Lancashire, * An improved mode or method of 
and apparatus for lay ing fog sig: als on railwi 
EUGENE GOURDIN, Boulevard Sebastopol, Paris, “ Improvements in the 


mudes oF method ot combining a@ Jamp or ii Ae $ appliance with a cane or 
waiking stick. 
43. JAMES COMBE 





selfast, Antrim, Ireland, ‘* [mprevements in machinery for 

winding or balling yarn or other twisted material,” 

45. JAMES GARDNER, South Bridge, Edinburgh, * Projecting liquids in the 
form of =pray by a draught or current of air forced through part of the liquid 
and an instrament or apparatus for such purpose.”—6th January, 1868. 

46. FREDERICK WILLIAM HARTLEY, Millbank-street, Westminster, ‘* Improve- 
ments in optic.) illusions used in conjunction with t"e magic-lantern.” 

47. EDWARD MYERS, Craven-street, Strand, and GUSTAVE ADOLPHE CANNOT, 
Poids yg-lane, London, “Improvements in the permanent way of rail- 
ways.” 

48, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“An unproved method or precess for removing sulphur, phospherus, and 
other impurities from tron, steel, and other metals.”--A communication from 
Jobn Francis Bennett, Pittsburgh, Pennsylvania, U.S. 

52. JAMES MAURY, Liverpool, “ Improvements in connecting the ends of 
metallic straps applied to ba'es of cotton and other merchandise,” 

h4. JAMES GRANVILLE, Liverpool, ‘* Improvements applicable to lowering 
boats from ships’ sides in a seaway.” 

56, JOSEPH BRAGG DUNN, Castle-street, Liverpool, ‘* An improved buckle or 
tie fur connecting the ends of metaliic straps applied to baies of cotton and 
other merchandise.” 

58 WILLIAM AVERY, 
facture o! nee 

60, GEORGE WARSOI 

E W Af ASOP, 





Redditch, Worcestershire, ‘* Improvements in the manu- 
cases.”” 

Mount-street, Nottingham, ** Improvements in mangles.”’ 
Mount-street, Nottingham, “ Improvements in washing 











machines 
64. PETER SPENCE, 


Newton Heath, Manchester, ‘ Improvements applicable 
and other ores containing sulphur and also 
atns connected therewith.”—7th January, 1868. 

Paul’s-road, Camden-road, London, “ Improved 
of short-sighted and aged persons, as we!l as for 





to roasting or calcining copper 
regulus, and in appar 

66. MAURICE GRANT, 
playing cari _ for the use 
persons of goo? vision.’ 

67. JAMES TOMLINBON, Rochdale, Lancashire, ‘* Improvements in machinery 
for twisting and untwisting flax, hemp, and other fibrous substances.’ 

69. SIGMUND GOLDSTEIN, Manchester, “ Improvements in that portion of a 
gentleman's attire called the vest or waistcoat.” 

70. MOWBRAY WALKER, E-sex-street, Strand, and GEORGE HENRY MONEY, 
Jermyn-street, London, ‘** Improvements in breech-loading small arms, 
including pistols, and in the cartridges to be used therewith.” 

72. CHARLES PONTIFEX, Northampton Grove, Ball’s Pond, London, “ Improve- 
ments in presses or apparatus for expressing wort from spent hops, the same 

applicable for expressing fluids from other matters.” 

JORGE WASHINGTON B ACON, Strand, London, * Improvements in appa- 
ratus for gymnastic pur pose 

75. ROBERT GIRDWOOD, E oer Midlothian, N.B., “ Improvements in bags 
for transmitt'ng samples or materials by post or otherwise.” 

76. JOHN DAWSON and JOHN HOwoORTH, Bacup, Lancashire, ‘‘ Certain im- 
provements in Jooms for weaving ” 

77. SAMUEL BENJAMIN, Lancaster-road, Bayswater, London, “ Improvements 
in receptacles for coin or other valuable articles.’—A communication from 

William Benjamin, Montreal, Canada. 

78. WILLIAM EPWARD KENWORTHY, Crown Point-road, Leeds, Yorkshire, 
* An improved method of purifying drains and sewers,”’ 

79. WILLIAM EpWARD NEWTON, Chancery-lane, London, “ An improved 
mode of propelling vessels.""—A communication from Charles M. O'Hara, 
New York, US 

80. THOMAS GREENWOOD, Leeds, Yorkshire, “ Improvements in machinery 
for preparing to be spun silk, China grasa, and other similar fibrous sub- 
stances.”—-A communication from Mr. Auguste Veillon, Basle, Switzer- 
land. 

81. JOHN PETR jun., Rochdale, 
travelling st _ ices for conveying 
into washing 
machines in wh 

83. JOHN TUCKE 
manufacture of ps . 

84. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in cutters for forming wood mouldings and for other like 
purposes.”—A communication from John Whitworth, William Whitworth, 
and Alexander Bold Halliwell, Cleveland, Ohio, U.S.—8th January, 1868. 

85. CHARLES JOSEPH BERRY KING, t Portland-street, London,. “An 
improved proce ! mployed in the tanning of skins or hides.” 

$6, CHARLES HENKY NI , Temperance Brewery, Brentford End, Mid/le- 
sex, * Improvements in the 1 nanufacture of unfermented and uninioxicating 
malt liquors.” 

8S. GEOKGE ARTHUR II ireenwich 
fastenings.” h wu, S68, 

91. JOSEPH ViViz, Quai Jeu 
tion of Jamps for bura:ns volatile 
or compounds.” 

92. JOSEPH LI 
releas > 

















Lancashire, “ Improvements in brats or 
wool and other fibrous ma'erials out of or 
provements are also applicable to-oflier 
elling surfaces are required.” 

, near Nottingham, “Improvements in the 






























EATH, ¢ Kent, ** Improvements in sash 





Paris, 
h) droc 


apes, ** Improvements in the construe- 


rbons and other mineral essences 

WTAS, Manche ter, “Improved apparatus for holding 

cords of Venetian and other blinds.” 

» MORTIMER, Bradford, York-hire, ‘* Improvements in machinery 

for com bine wool or other fibrous substanevs.” 

95. JOHN FAWCETT, Kirtou-in-Lindsey, Lincoln, “ An improved manufacture 
of cattie food.” 

96. JOHN MARTIN ROWAN, Glasgow, Lanarkshire, “ Improvements in the 
manutacture of art feat fuel ’—A communication fom Josef Kitter Von 
Stommer Trauntls Vienna, Austria. 

97. GEORGE DAVIES, Serle street, Lincoln’s-inn, London, “ An improved self- 
bo gd pen.” —A communication from Antoine Edouard Brisbart Gobert, 

aris 

98. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 

“Improvements in apparatus for sewing the backs of books for the purpose 
of binding the series of numbers or separate sections of a book or volume 


and 








together.”—A Le ame from Henry Graham Thompson, New York, 
U.S.—10th January, 1868 

99. HENRY COCHRANE, The Longlands, Middlesborough-on-Tees, Yorkshire, 
“ Improvements in machinery or apparatus for making moulds for hollow 
and other castings, and for testing or ’ proving hollow castings.” 

100. WILLIAM CHAMPNESS, M: its in the method of 
ornamenting wearing apparel, turned stays, and corsets, or riding belts.” 

101. CAMPBELL SWEENEY LEMON, Liverpool, ‘* Improvements in shirt fronts 
and other similar garments.” 

102. ARNOLD BUDENBERG, Manchester, sol pbtovements f in steam hammers.” 
—A communication from Carl Mand, Stephansbriicke, Magdeburg, Prussia. 

103. JAMES PILLING and ROBERT SCAIFE, Colne, Lancashire, “ Certain im- 

provements in hinery or apparatus to be employed in spinning, twisting, 
or doubling cotton, silk, “& other fibrous substances.” 

104. JOSEPH HIRST and WRIGHT Hist, Halifax, Yorkshire, “ Improved ma- 
chinery to be employed in the manufacture of clog soles and patten boards.” 
105. JOHN SOMERVELL, Kendal, Westmoreland, “ An improved method of 
obtaining and preserving alimentary substances in a highly concentrated 

” 

106. WILLIAM WILLIAMS HOOPER, Bow, Middlesex, ‘‘ Improvements in appa- 
ratus for giving signals on board ship or other places.” 

107. JAMES CHARLES ELLISON, Rawfoids, near Cleckheaton, Yorkshire, “ Im- 
provements in machinery for folding fabrics, and also for inserting papers, 
metallic plates, or other suitable substances between the folds of fabrics éor 

ressing.”” 

108. NATHAN Hopason, New Barnet, Hertford, “ Improvements in engines 
to be worked by water pressure, compressed air, or other elastic fluid.” 

109. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
‘improvements in machinery or apparatus for sizing the backs of carpets 
and other pile fabrics.”—A communication from Henry Graham Thompson, 
New York, U.S. 

111. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
pipes for smoking.”—A communication from Thomas Monro Hammond, 
Montreal, Quebec, Canada. 

112, THOMAS WHITWELL, ‘Thornaby Ironworks, Stockton-on-Tees, Durham, 
** Improvements in furnaces.” 

113. GEORGE IRELAND, Handsworth, Staffordshire, “‘ Improvements in cruet 
frames, liquor frames, and other frames for holding bottles and vessels and 
other articles ” 

114. THOMAS SKEVINGTON ELLIN, Sheffield, Yorkshire, ‘‘ An improved self- 
securing skate.” — A communication from John Forbes, Halifax, Nova 
Scotia.—11th January, 1868. 

115. MILTON ALEXANDER HAMILTON, Southamption-buildings, Chancery- 
lane, London, | * An improved device fur holding pens, pencils, papers, and 
other articles.’ 

116, PARKE PITTAR, Gresham- -street, London, “ srs 9 ss seed in mineral aa 
rock driliing apparatus.” 

117. JOHN MALSBURY KIRBY, Northampton, “ Improvements in means of 
and apparatus for generating steam and warming buildings.” —13¢h January, 
1864. 








121. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ Improve- 
ments in the construction of breech-loading fire-arms.”—A communication 
from Benoit Dulin, Faubourg St. Martin, Paris. 

123. CHARLES WILLIAM LEWIS, Langham-place, London, “ An improved 
spirit level."—A communication from H. G. Julian, New York, U.S. 

125. JOHN CARTER RAMSDEN, Bradford, Y irkshire, ‘+ Improvements in the 
mechanism or apparatus of looms for *producing @ certain class of fancy 
fabrics.”— 14th January, 1863. 


inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

174. HvuGH HvuGHEs LLOYD, Fort William, Douglas, Isle of Man, “‘ Improve- 
ments in coffins,’—1xth January, 1868. 

179. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ A 
new and improved fly cover for protecting stitched books.” —A communica- 
tion from Charles Francois Auguste Viscount de Brettes-Thurin, Toulouse, 
France.—\+th January, 1868. 

197, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* Improvements in wood rings or washers, and in machinery for manufac- 
turing the same.”—A communication from Joseph Hale, Somerville, Massa- 
chusetts, U.S.—20th January, 1868. 

193. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in machinery for nailing or pegging the soles of boots and 
shoes to their vamps or uppers.”"—A communication from Lyman Reed 
Blake, Boston, Massachnsetts, U.S.—20th January, 1868. 

211. THOMAS VINCENT LEE, Macclesfield, Cheshire, ‘‘ Improvements in pro- 
ducing charcoal fuel and fire lights from peat, and for kiins and machinery 
to be employed therein.”—2Ist January, 1868. 





Patents on which the Stamp Duty of £59 has been Paid. 

186. JOHN HAYS WILSON, Liverpool, ** Pumps.”—2!st January, 1865. 

183. JACOB SNIDER, jun., Strand, London, “ Fire-arms, &c.”—21st January, 
1865. 

234, WILLIAM CLARK, Chancery-lane, London, ‘ Pencil cases.’ 
ary, (865. 

191. CHRISTOPHER BRAKELL, WILLIAM HOEHL, and WILLIAM GUNTHER, 
North Moor Foundry Company, Oldham, Lancashire, * Ginning.”—23rd 
January, 1855, 

209. WILLIAM WOODWARD, 
ADAM WOODWARD, jun., Queen’s Foundry, New Islington, 
“ Furnaces.”—24th January, 1865. 

226. ALEXANDER ANGUS CROLL, Coleman-street, London, 
January, 1865. 

230, CHARLES FALCK, Union-street, Clarendon-square, Middlesex, “ Ice safes.” 

26th January, 1865, 

257. WILLIAM FOSTER, Sout t 
‘* Screw taps."—2sth January, 1865. 
232, GEORGE DIBLEY, Fitzroy Works, Beston-roe4, London, “ Roofing.”— 

26th January, 1865. 

298. WILLIAM VALE, Birmingham, “ Pencil cases."—3rd February, 1865. 

243. JOSEPH TWIBILL, Irvine, Ayrshire, N.B., “Steam generators.”—27th 
January, 1865. 

250. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Alcoho!.”— 
January, 1865. 


—26th Janu- 


ROBERT WOODWARD, JOHN WOODWARD, and 
Mauchester, 


*Coal gas.” —26th 





huilai 


Chancery-lane, London, 


28th 


Patents on which the Stamp Duty of £100 has been Paid. 

198. JAMES VERO, Atherstone, Warwickshire, “ Separating fur, &c.”—24th 
January, 1861. 

289. JOHN ABRAHAM, Birmingham, “ Brass nails.”—4th February, 1861. 

206. CHARLES LUNGLEY, Deptford Green Dockyard, Kent, * Ships, &c., for 
war.” —25th January, 1861. 





Notices of Intention to Proceed with Patents 

2609. GEORGE FRANCIS BRADBURY and THOMAS CHADWICK, Oldham, Lanca- 
shire, ** Improvements in or applicable to sewing machines.” 

2610. WILLIAM JOHN CUNNINGHAM, New Oxford-street, London, ‘* Improve- 
ments in means or apparatus to be employed to sewing machines and to 
other machines wherein cams or cam surfaces are employed, working in con- 
nection with trucks or rollers, by means of which they are in working ren- 
dered comparatively noiseless.” —13th September, 1867. 

2620. THOMAS STEVENSON, Wharf-road, City-road, London, ‘‘ Improvements 

in ” manufacture of faggots or fire-lighters.” 

2621. ALEXANDER MELVILLE CLARK, Chancery-lane, London, *‘ improve- 

alve closets apparatus, part of which is applicable for regulating 
the tlow of water in other cases.’”—A communication from Francois Tacon, 
Boulevart St. Martin, Paris.—17ta September, 1867. 

2627. THOMAS BORRETT WILKINSON, Friars-street, Ipswich, Suffolk, ‘ 
provements in apparatus for crushing beans, oats, and other grain or seed. 
—18th September, 1867. 

2630. THOMAS CHARLES CLARKSON, Stamford-street, Blackfriars-road, Surrey, 
** Improvements in the method of and materials for manufactaring ammuni- 
tion boxes, pontoons, baggage, and other wagons and carriages, and various 
equipments for military, naval, and civil purposes.” 

2632. JESSE RUST, Lambeth, Surrey, ‘‘ A new or improved material for decora- 
tive purposes. 

2537. JACOB GEOGHEGAN WILLANS, St. Stephen’s-crescent, Bayswater, Mid- 
diesex, “ Improvements in the manufacture of iron. ’ 

2639. JOSEPH HENRY SAMS, Bon Accord Works, Justice Mill-lane, Aberdeen, 
* Improvements in drill sowing machines, in horse rakes, and horse hoes.”— 
19th September, 1867. 

2652, WILLIAM HALL, Salford, 








Im- 





Lancashire, ‘‘ Improvements in separating 
yeast from liquid matters, and in apparatus to be used therefor.” 

2653. WILLIAM EDWARD NEWTON, Chancery lane, London, ‘* Improvements 
in whips and whip holders.”—A communication from John Gibson, jun., 

Albany, New York, U.S.—29th September, 1867. 

2654. CHARLES EDMOND GREEN, Bland ford-street, Portman-sqnare, T.ondon, 
and JOHN GREEN, Windermere Cottage, Winchmore-hill, Edinonton, Mid- 
dlesex,** A new or improved cartridge for breech-loading fire-arms.’ 

2655. GIACOMO EDUARDO MARCHISIO, Baker-street, Portman--quare, London, 
**Improvements in the treatment and application of the residuum which 
results from the clarification and purification of cotton seed oil, and other 
vegetable drying oils, and of the residuum which results from the distillation 
or other ana‘ogous treatment of the said materia! for the manufacture and 
preparation of tsola’ing preservative and anti-corrosive compositions.” 

2657. JAMES HARGKAVES, Applevon-within-Widnes, Lancashire, ‘* Improve- 
ments in the manufacture of iron.” 

2655. ANGUS MACKENZIE, Capel-street, and SAMUEL ROBINSON, Brunswick- 
street, Dublin, ‘ Improvements in apparatus to be applied to cisterns for pre- 
venting waste of water.’ 

2667, THOMAS MUIR, Glasgow, Lanarkshire, N.B., “ Improvements in wash- 
ing rollers and blankets used by printers, and in machinery or apparatus 
employed therefor.” 





2669. JACQUES RIVES, Rue de Nemours, ~~. e Improvements in the manu. 
facture of metallic pens.”—21st September, \ 

2673, GEORGE WALTER MACGEORGE, Pialleo, “London, “ Improvements in 
pipes for smoking.” 

2677. WILLTAM COOKE, Jermyn-street, St. James’s, London, ‘* Improvements 
in apparatus for the regulation of up and down currents of air in shafts or 
chimneys.” —23rd September, 1867. 

2693. ROBERT WILSON and JOHN NUTTALL, Bridgewater Foundry, Patricroft, 

of cranked axle$, cranked 





al 
shafts, and other heavy forgings.’ 

2699. ANDREW TODD, Glasgow, Cietisnen, N.B., and JAMES HEATLEY, 
jum., Alnwick, Northumberland, ‘“‘ Improvements in the manufacture of 
tobacco and the machinery or apparatus therefor.” —25ih September. uae. 

27038. GEORGE HENRY JAMES SIMMONS, Stanh treet, H 
London, “ Improvements in lamps for burning hydrocarbon and other oils.” 
—26th September, 1867. 

2756. EDWIN POWLEY ALEXANDER, Lincoln’s-inn-fields, London. ‘‘ Improve- 
ments in the manufacture of cast-steel, and in furnaces to be employed 
therein ””—A communication from Francis Eliershausen, Ottawa, Canada. 

2761. JOHN LYON FIELD, Kensington, Middlesex, ** Improvements in candles 
and in moulds for moulding the same.”"—!st October, 1867. 

2788. GEORGE MELLOR, Yorkshire, “* Improvements in machinery for the 
manufacture of nails and spikes.”"—3rd October, 1867. 

2311. NATHANIEL FORTESCUE TAYLOR, Manby-street, Stratford, Essex, 
“Improvements in means or apparatus to be used in impregnating air and 
aeriform fluids or a with hydrocarbons, and in barners used in burning 
the inf btained, which burners are also applicable when burn- 
ing other gaseous s fluids, 5th October, 1867. 

2865. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
mode of preparing iron for the manufacture of various articles where great 
strength and capability of resistance to tensile strain or torsion is required.” 
—A communication from Michel Pawlowitch Lwoff, St. Petersburg, Russia. 
—I1th October, 1867. 

2992. JOSEPH MITCHELL, Sheffield, Yorkshire, ‘‘ Improvements in buffers and 
draw springs for railway carriages.”—24th October, 1867. 

3013, ROBERT CARTER, Leyland, near Preston, Lancashire, ‘‘ Improvements in 
looms for weaving.” — 26th October, 1867. 

3042. EDWARD BROWN WILSON, Bolton, Lancashire, “‘ Improvements in fur- 
naces,”’"—29th October, 1867, 

3284. HUGH HUGHES LLOYD, Fort William, Douglas, Isle of Man, ‘‘ Improve- 
ments in means of communication applied to railway carriages, and in appa- 
ratus for making signals, which improvements are in part applicable to other 
purposes.” 

3291. LIONEL BARNET JOSEPH, Wyattville, Central-hjll, Upper Norwood, 
potiat “Improvements in tramways for common roads.’-—z0th November, 
1867 








3411. RICHARD HORNSBY and JAMES EDWIN PHILLIPS, Spittlegate Ironworks, 
Grantham, Lincoin, “ Improvements in reaping and mowing machines.”—~ 
3rd December, 1867. 

3530. NOAH PAXMAN, jun., Clifton Hampden, Oxford, “ Improvements in 
steam cylinders and the peculiar arr of the ism connected 
therewith.””—12th December, 1867. 

3600. JosePpaH COocKsHOOT, jan., Manchester, “Certain improvements in the 
manufacture and construction of carriages, landaus, and other similar 
vehicles.”"—18th December, 1867. 

3712, JACQUES NOVIKOW, Briansk Orel, Russia, “‘ An improved apparatus for 
drawing and spinning hemp, flax, and other fibrous materials for making 
ropes and cables.’”"-—3lst December, 1867. 

76. JOHN DAWSON and JOHN HOWORTH, Bacup, Lancashire, ‘‘ Certain im- 
provements in looms for weaving.” 

80. THOMAS GREENWOOD, Leeds, Yorkshire, “ Improvements in machinery 
for preparing to be span silk, China grass, and other similar fibrous sub- 
stances.”—A communication from Mr. Auguste Veillon, Basle, Switzerland. 
—8th January, 1868. 

103. JAMES PILLING and gem ad SCAIFE, Colne, Lancashire, ‘‘ Certain im- 
provements in i to be employed in spinning, twisting, 
or doubling cotton, silk, or r other fibrous pod ade a ”— 11th January, 1868. 

179. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new and improved fly cover for protecting stitched books.”"—A commuuica- 
tion from Charles Francois Auguste Viscount de Brettes-Thurin, Toulouse, 
France.—18th January, 1868. 

197. WILLIAM ROBERT LAKE, ‘Southampton-buildings, Chancery-lane, London, 

“Improvements in wood rings or washers, and in machinery for manufac- 
turing the same.”—A. communication from Joseph Hale, Somerville, Massa- 
chusetts, U.S. 

194. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* Improvements in machinery for nailing or pegging the soles of boots and 
shoes to their vamps and uppers.”—A communication from Lyman Reed 
Blake, Boston, Massachusetts, U.S.—20th January, 1863. 











All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Fasenes, Wi within fourteen days of its date. 


List of Specitientiqns Publighea during the week ending 
25th January, 1868 
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8d.; 1645, 61.; 1648, 6d.; 1652, 4d.; 1653, Sd.; 1654, lod. ; 1658, 8d. 5 

1660, Sd. ; 1663, Sd. ; 1665, 8d. : 1669, 8d. ; 1676, 10d. : 1677, Is. 4d.; 1680, 
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8d. ; 1734, Sd. 3 1735, 10d. ; 1739, Is. 44. ; ; 1755, 1s. ; 1758, 10d. ; 1760, 4d. ; 
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4d. ; 1782, 4d. ;' 1784, 4d. 3 1785, 4d. ; 1787, 4d. ; 1789, 4d” ; 1791, 4d.'; 1792, 
4d. ; 1794, 41. 5 1795, 6d. ; 1796, 4d. ; 1799, 4d. ; 1801, 4d.; 1802, 4d. ; 1808, 
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*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s, must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr: 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
c3ry-lane, London, 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other a aegg Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dec. 
ren D. HANSON, Dukinfield, Cheshire, ** Furnaces, &c.”—Dated 5th June, 


According to one part of this invention the patentee uses a furnace so con- 
structed that, by introducing the end of a tube or ring into it, a certain width 
of it is heated all round the circumference instead of only part. For this 
purpose he arranges the furnace in such a manner that the flame and heated 
gases, on their way from the fire-place to the chimney, surround and envelope 
the whole circumference of the tube as far as it projects into the furnace, and 
thus heats it. The combustion of the fuel in the fire-place may be promoted 
by using the blast from a fan blower, or by causing a draught by a steam jet, 
or by other wel!-known means usually adopted for this purpose. In front of 
the turnace the tabe is supported on rollers, to wh'r!: a revolving motion is im- 
parted by suitable gearing, and which again trausmit motion to the tube that 
rests on them; by this means every part of the circum‘erence of the tube in 
rotation is exposed to the greatest heat over the fire-place, and thus the whole 
circumference is heated gradually and equally » ' round. When the tube is 
heated it is taken out of the furnace and is fixed Lv the face-plate of a flanging 
machine, which forms another part of this invention, with the heated edge 
outwards. This face-plate is carried by a shaft viiich may be inclined toa 
required angle, and this shaft is a!so provided wit! suitable bearings in which 
it is caused to revolve, the revolving motion being ifnparted to it by gearing. 
The heated edge of the tube or ring is then taken between an upper and lower 
roller die, so shaped that, when pressed together, they bend or turn down the 
edge of the tube, and form a flange all round the circumference as the tube 
revolves. These roller dies are so arranged that they can be adjusted to the 
length of the tube, and that they can be pressed together by steam or hydraulic 
pressure, by racks and pinicns, or other well-known means. A farther part 
of this invention consists in an improved machine for bending metal plates. 
The patentee employs three pairs of horizontal rollers, which are so arranged 
that only the lower roller of the middle pair remains in a fixed position, while 
the top roller can be raised or lowered, and that the two outer pairs of rollers 
can be raised or lowered either singly or together, and also that the axes of the 
outer rolls can be made to stand at an angle relative to the axis of the centre 
pa'r, and further, that the top rollers can each or all be removed. Three or 
more rollers can be arranged to work together at one time. According to the 
relative position of the rollers to one another, when a plate is passed between 
them, it is either straightened or curved. On one side the gearing is arranged 
for drivirg the rolls. Lastly, the invention consists in accomplishing hori- 
zontal aud vertical rivetting by one machine instead of having a separate 
machine for each of these operations as heretofore. To give the necessary 
motion to the rivetting machine he uses such suitable gearing cams, and 
levers, ag are usually adapted for this purpese. but he so combines and arranges 
these 'evers that they may be worked fer both or either operations from the 
one cam capi or other suitable transmitter of power. 

1661. E. BLAND, Bury, Lancashire, ** Steam engines. sigh 6th June, 1867. 

This’ invention consists in the use and appli f the gridiron 
valve in such a way that the steam and exhaust = th are placed in separate 
compartments, and as near to the inner side of the cylinder as the thickness of 
the metal of the cylinder side will allow. admission valves are placed at 
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or near the ends of the cylinder, and at any convenient part of the cylinder’s 
circumference, and the exhaust valves are placed also at or near the cylinder 
ends, and in any other part of the cylinder’s circumference that is not occupied 
by the inlet valves that may be convenient. The object of using the above- 
named valves and placing them in the positions mentioned, is to prevent undue 
waste of steam by having as little space as possible between the valves and the 
interior of the cylinder. 


Class 32.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, dc. 

1664. G. Davies, Serle-street, Lincoln’s-inn, London, ‘‘ Paddlewheels.” ~— A 

communication.— Dated 4th June, 1867. 

This invention consists in the combination of a series of main floats 
and a series of auxiliary floats in connection with two wheels, the 
whole being constructed and arranged substantially as hereinafter de- 
scribed. Between these two wheels, and attached to them at their 
rims and spokes, is a series of floats composed of metal or wood; 
these floats form an obtuse angle with each other at their centres, and 
are attached at their outer ends on each side to the wheels, being arranged at 
equal distances apart. In revolying the paddlewheel for the purpose of pro- 
pelling a vessel, the said wheel is to turn in such a direction that the outer 
ends of the floats shall first enter the water, and the force of the Jatter shall be 
exerted against the inner or concaye side of the bucket. Extending from the 
spokes of the side wheels are two auxiliary wings or floats attached at their 
inner ends to the main floats, and set ata reverse angle to the same for the 


purpose of enabling the wheel when its motion is reversed to propel the | 
vessel astern, These auxiliary floats also serving as braces or supports for the | 


main floats. 





Class 3.-FABRICS. _ 
Including Machinery and Mechanical Operations ¢ wit 


tod 


NAvaL APPOINTMENT.—Daniel Anderson, first-class assistant- 
engineer, additional, to the Octavia, 

STEEL FROM CLEVELAND IRoN.—The occurrence of sulphur and 
se met in Cleveland pig has hitherto prevented its being 

or conversion into Bessemer steel. For the latter purpose only 

the pig iron obtained from the purest spathic and hematite ores 
has been employed; and the in ing demand for steel has led to 
some apprehension lest the iron of Cleveland should even- 
tually suffer from the competition of the Bessemer steel manufac- 
turers, unless some practicable and economical method could be 
discovered whereby the north-country Y pig iron could be converted 
into steel. During the past year a considerable number of experi- 
menters haye been otempting to solve this important problem, and 
at length it would seem there is a fair prospect of success. At the 
last meeting of the Middlesborough iron trade samples of steel 
made from Cleveland iron were exhibited by Messrs. Fox, Head, 
and Co, These appeared of ae quality, and excited great 
interest, as it was stated that by the new process steel rails could be 
manufactured at from £9 to £10 per ton, or at about £3 per ton 
under the price of Bessemer steel rails. Should these anticipa- 
| tions be well founded it is certain that a great impetus will be 
given to the iron trade of this locality.—Z'imes. 


THE LATE Dr, Dayy, F.R.S., L. & E.—We chanced last week 
| to notice some practically important researches made nearly 





| thirty-four years ago, by Dr. Edmund Davy—the brother of Sir 
| Humphry Davy — when Professor of Chemistry at the Royal 
Dublin Society, and by which he showed the value of zinc for 





Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 
1645, T. LAIDLAW, Sillerbit Hall, Roxburgh, “ Manufacture of yarns used for 
weaving textile fabrics.’—Dated 4th June, 1867. . 
This invention has for its object the production of yarns on which a spot is 
formed at intervals by the more close overwinding of one yarn upon the other, 
the intervening epaces being twisted in the usual style and manner, and is carried 
out as follows:—A wheel is Oxedon the driving shaft of the twisting fraine, and 
it actuates another wheel on which a wiper or cam is fixed, which wheel, during 
one part of its rotation, comes in contact with the end of a rod or bar; it 
forces the rod forwards, causing it to operate upon a lever that actuates the 
feeding gear, so that during the time the wiper or cam acts upon the rod a 
spiral twist is produced, and when the Jever is drawn back by means ofa 
spiral spring a spot is produced. 
1666. Z. ELLIS, Nottingham, “ Twist lace machinery.”—Dated 6th June, 1867. 
The object of this invention is more effectually and conveniently than here- 
tofore to act upon the fabiic in a twist lace machine after it has been produced 
and taken up by the ordinary points, so as to drag or bias the fabric correctly 
to the form or pattern required, such drag or bias of the fabric being either to 
the right or to the left, or upwards or downwards, as may be required.—Not 
proceeded with. 





Class 4.- AGRICUL'TURE. 
Including Agricultural Engines, Windl » Impl 
Mills, &c. 
1665. R. MAYNARD, Whittlesford, Cambridge, ‘' Portable chaff-cutting ma- 
chinery.” — Dated 6th June, 1867, 

According to this invention the patentce constructs chaff-cutting machines 
with a multiplicity ot knives. He fixes at least five knives on the arms of a 
vertical wheel which is made to revolve against a mouth of a greater width 
than is at present used in machines for this purpose. Through this mouth the 
straw is expelled in the usual manner. The invention further includes a 
riddle combined with the chaff-cutter, and said riddle being made of strips of 
thin metal bent to a zigzag form, and soldered one to the other so as to form 
a surface with holes of a hexagonal form. For facility of rewovai from place 
to place he mounts the machine, fitted as described, on travelling wheels. 


Class 5. BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 


1639. T. HARWOOD, Northfleet, “ Construction of walls, buildings, &c.”— Dated 
3rd June, 1867. 

This invention relates to certain improvements in the construction of walls, 
buildings, and other such structures composed of layers of blocks or slabs of 
material in the nature of cement compositions, whereby complete ventilation 
is effected, and great strength afforded to the structure with a less weight and 
quantity of material than has hitherto been the case. The inventor proposes 
to form the blocks or slabs by means of moulds, the materials consisting of 
concrete, pure Portland cement, Roman cemen', or any other cement or lime, 
or lime and cement, or other known compounds suitable for the manufacture of 
hard and durable blocks of artificial stone, and to build the wall or other 
structure of a hollow or cellular form by placing or laying the blocks or slabs 
in courses side by side with a space or interval! between the rows, which may be 
two, three, or other number, and by binding the courses with similar blocks or 
slabs, either touching each other or with a space between each,—Not pro- 
ceeded with, 

1642. M. CAVANAGH, Ki 
June, 1867. 

This invention has for its object improvements in lock spindles with a view 
of rendering the several parts thereof more complete and suitable for being 
applied and accurately adjusted to any thickness of door, and consists in 
employing with the ordinary tapped square spindle q regulating gwive! screw 
nut and sliding boss or nozzle in combination with fixing studs and coupling 
socket turning upon the mound of the movable knob or handle, by the arrange- 
ment of which, on the said spindle being adjusted to the required thickness of 
door through the medium of the swivel nut, the said studs on the boss are 
caused to take into a notched concentric inner groove in the said coupling 
socket, whereby the knob or handle is firmly held or retained upon the spindle, 
in like manner to the bayonet fastening. 


ts, Flour 
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lock spindles."—Daied 4th 





' Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
1658. L. M. MILLBANK, Greenfleld-hill, Connecticut, U.S., “ Breech-loading 
Jire-arms.”— Dated 5th June, 1867. 

This invention cannot be described without reference to the drawings. 

1687. F. GLISENTI, Bresica, Italy, “ Manufacture of gun barrels.”—Dated 
8th June, 1867. 

This inventton consists in manufacturing gun barrels by casting in a suitable 
mould a strong hollow cylinder of cast steel, which is then drawn out into a 
tube of the required length and size over suitable mandrils and between suit- 
able rollers, which tube is now put in the lathe, carefully centreing it in re- 
—_ to its bore, and then turning the outside true cylindrically.—Not proceeded 
with. 





F Class 7.—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

1656. L. B. SCHMOLLE, Aldermanbury, London, “ Crinoline skirts.” — Dated 5th 
June, 1867. 

This invention consists in constructing crinoline skirts to slope away ina 
curved line towards the bottom on both sides from a point in front below the 
waist, instead of making the skirt of the same length all round.—WNot proceeded 
with. 





. Class 8.—-CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

1646. E. MELDRUM, Bathgate, L hire, “ Purification of paraffin.” — 
—Dated 4th June, 1867. 

This invention consists in purifying paraffin oll by treating it whilst in a 
cold unmelted state with naphtha. 

1652. N. RAuscH and E. L. DARLOT, Brussels, ‘ Manufacture of artificial 
Suel.”— Dated 5th June, 1867. 

This fuel is composed by mixing any kind of ordinary coal with argillaceous 
or any other earth «r earths possessing similar or analagous properties, or, by 
preference, with peat earth together with chloride of sodium and mucilage, 
the latter being formed by boiling flax or linseed, or, by preference, carragheen 
moss, or other moss or lichen possessing analagous properties, in water to the 
consistence ofa thin syrup. The proportions in which these several substances 
are combined together may be varied according to the nature of the coal 
under treatment, and the degree of cohesion which it is desired the fuel shall 
possess. 
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TYERMAN’S PATENT GAS SHADE.—We have had submitted to us 
a novel species of gas shade, worth the attention of those who work 
much by gas light. It consists of an oval plate of opal glass, so 
arranged that by moving a light brass frame fixed to the burner it 
can be interposed between the eyes and the gas jet. It is simple, 


ornamental, and does not darken the room, or throw the ceiling 
into shadow. 


| pr ting iron from corrosion in sea-water. On Friday last Dr. 
Davy died at his residence at Lesketh-how, near Ambleside. 
Having been born at Penzance, in 1790, the deceased savant 
reached an age above the usual average; but, in spite of his 
abilities, his fame will scarcely last so long as that of his greater 
brother, who shortened his days in the pursuit of his favourite 
study. In fact, a comparison of their two careers shows the dif- 
ference in results between ability and genius. He studied medi- 
cine in Edinburgh, where he took his M.D. degree in 1814, after- 
wards entering the army as a surgeon. At the time of his decease 
he held the rank of inspector-general of army hospitals. Dr. Davy 
was a very voluminous writer on subjects ranging over all the 
natural sciences. His ph siological researches have been princi- 
pally published in the ‘* Philosophical Transactions,” the ‘‘ Trans- 
actions ” of the Royal Society of Edinburgh and the Royal Medico- 
Chirurgical Society. One of his most recent works consists of a 
series of ‘‘ Lectures on Chemistry,” in which this science is re- 
garded in its relations to the atmosphere, the earth, the ocean, 
and the art of agriculture. His ‘* Life of Sir Humphry Davy,” 
and the edition of his brother’s collected works, have been pub- 
lished many years, and must have been known to even many of 
our middle-aged readers during boyhood. 


FaTaL BoILeR Explosion. —A Cornish boiler at the steam 
joinery works of Mr. J. Mills, of Stamford-street, Blackfriars, 
exploded on Friday last at 7 a,m., about half an hour after com- 

ing work, resulting in the death of the fireman, who was 
severely scalded in the back, and died the following day. The 
boiler was 18ft. long, 5ft. diameter, with 3ft. flue, the = of 
which were gin. thick and unstayed. The pressure usually 
carried was 30 lb., and it is presumed that this was actually the 
pressure at the time of the accident. The boiler is about eight 
years old, and of fair average workmanship. Of the quality of the 
ays it is difficult from superficial examination to pronounce; 
ut from the appearance of the flue, which has collapsed throughout 
nearly its whole length in a double fold, the laps of which are 
rather sharply bent together, we see no reason to suppose that they 
were of bad quality. The rent occurs in a transverse seam of the 
flue through the rivet holes, the shell and setting of the boiler not 
having been injured, except as regards the bricks at the end, which 
were blown out. The boiler was in good order without any 
serious incrustation, and there seems ne doubt that the water must 
have been allowed to go far below the crown of the flue. The 
works were at the time in the occupation of Messrs. Drielsma. 
Brothers, to whom they had been let by Mr. Mills on his removal 
to new premises adjoining, where he just put up a Howard’s 
tubular boiler, of which he speaks in high terms, both as to its 
economy and the facility with which it was placed in rather con- 
fined space which he was able to devote to it. 


STEEL AND Iron Raits..—The following, on the comparative 
demand for steel and iron rails, is from a circular of Messrs. W. 
Bird and Co,:—‘‘ The substitution of steel for iron continues a 
great subject for controversy, but scientific demonstration of the 
worthlessness of iron rails as compared with steel does not prac- 
tically affect trade. The former are still ordered largely, even for 
countries where steel rails could be delivered at little additional 
cost, and the small proportion of Bessemer steel rails purchased by 
home lines, whose experienced engineers must be well acquainted 
with their merits, is somewhat discouraging. The high price of 
steel rails cannot be disregarded, and enhances greatly the 
difficulty experienced in extending their use and introduction, and 
as new iron rails can now be had at £2 to £2 10s. per ton in 
exchange for old rails (weight for weight), iron seems likely to 
maintain its footing for some time. Wrought iron rails are still 
in existence which have lasted twenty years and upwards, even on 
main lines, and it is therefore not impossible to make them of 
good quality; indeed the deteriorations that have occurred on 
many lines are attributed by makers partly to the interference of 
engineers and inspectors, who have insisted on conditions of manu- 
facture being observed which could not be equally effective in all 
districts and qualities, and partly to the wretched quality of the 
mode of payment proffered in exchange. However bad the iron 
rails may have been they were yet exceeded in worthlessness in 
many instances where they are now complained of by the paper 
money which paid forthem. The steel trade is nevertheless but 
in its infancy, and some of the new methods of producing first- 
class cheap steel will, should they answer, and railway finances 
permit the additional expenditure, me more formidable com- 
petitors in the rail trade of this country than hitherto the 
Bessemer process.” 








AERONAUTICAL ExuIBITION, —The council of the Aéronautical 
Society have decided upon holding an exhibition in London of 
objects connected with aéronautical science in the month of June. 
Arrangements have been made for the exhibition to be held at the 
Crystal Palace, where ample opportunity will be afforded for expe- 
riments. The importance and interest of some of these experi- 
ments are indicated by the fact that the Shipwrecked Mariners’ 
Society have allotted £50 as a prize in connexion with one of the 
objects of exhibition—viz., *‘ the best form of kite, or other aérial 
arrangement or modification thereof, for establishing a communi- 
cation from a wreck on shore or between two vessels at sea.” The 
late very successful experiments in Paris, conducted by M. Giffard 
with a captive balloon, have suggested their repetition upon the 
forthcoming occasion, when Mr. Glaisher will probably prosecute 
further experiments, and an opportunity will be afforded to 
inventors to propose means for controlling ascent and descent 
without loss of gas or ballast. The objects for exhibition, and for 
which prizes will be offered out of the funds now raising, are light 
engines and machinery, complete working aérial apparatus, models 
(working and stationary), plans and drawings, articles of interest 
commemorating previous experiments, kites, or other simi 
apparatus proposed to be used in cases of shipwreck, traction, or in 
the attainment of other useful ends; paintings of landscapes and 
cloud scenery as observed froma balloon. The interest excited 
among inventors in this and other countries has been manifested so 
strongly that, although the idea has only been made known 
through the wembers of the soviety, already many new inventions 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


A Heavy FAILvRe IN THe Pic Iron Trape: History of the Firm: 
Unfortunate Trading : £60,000 Lost — ANTICIPATIONS OF THE 
Foture: Next Month's Bulls —Suape or IMPROVEMENT IN 
Amount OF WoRK Done: Specifications in the Market for 
Finished Iron --Tuar Waces Question: Gradual Reductions 
being Effected : Combined uctions Delayed: Reasons for 
Delay—StTRIKE OF STEeEL PuDDLERS—Pic Inon TRADE : 
Prices: Further Reduction in Make—Inon, Coat, anv STONE 
at Dupiey: Slightly Mere Doing: Prices: Much Distress— 
Hagpwakss : Birmingham, Wolverhampton, Bilston, Willenhall, 
East Worcestershire — ANOTHER FAILURE IN BIRMINGHAM — 
WOLVERHAMPTON CHAMBER OF COMMERCE: Subjects discussed 
— Kepuction 1x NaILers’ Waces—A Svuccessrut RoLLine 
Stock Company: Eleven Per Cent. 


Tue failures of Mr. Bennett and Mr. Job Richards, both in the 
finished iron department, which exercised so unfavourable an in- 
fluence upon markets in Birmingham yesterday, and in Wolver- 
hampton the day before, having been followed by a suspension of 
a firm of long standing engaged in the pig iron department, has 
made the tone of the trade now even more unsatisfactory than it was 
a week ago. The pig iron firm referred to is that of Mrs, Gibbons, 
the widow of the late Mr. Benjamin Gibbons, whose death in the 

rime of life occurred somewhat over three years ago, through the 

ividing of an artery by striking at a fly on a pane of glass. Mr, 
Gibbons left a wife and seven children. At one time he could not 
have been worth less than £60,000, but of a sanguine and unsus- 
pecting temperament, he was not wont to conduct his affairs with 
that careful precision which is ry to It is a fact 
that the affairs of the family—for he succeeded his father in busi- 
ness —have not been balanced up for the past few generations, and 
frequent litigation and loss has resulted fons his not requiring all 
his business undertakings to be ratified in the customary legal 
form. Mrs. Gibbons was, therefore, left not only with a large 
family, but likewise with an inheritance of pecuniary liabilities, 
which soon appeared with unpleasani conspicuousness. — First 
relatives commenced a Chancery suit to recover claims which they 
had against the estate, and they obtained a decree which it is 
believed will give them a prior claim to the extent of £20,000. 
Then followed claims on account of busi gag nts 
conducted to a point at which Mr, Gibbons had made himself 
responsible, but which resulted in loss to the widow. To meet 
these losses and to renew mortgages a debt at the late Birming- 
ham Bank, amounting to £3000, had to be increased from 
time to time till it reached when the bank’stopped £12,000. Nogo- 
ciations have been carried on between Mrs, Gibbons and the 
liquidators of the bank, during which the former offered to reduce 
their claim by more than one half for immediate payment. A less 
sum than the reduced amount would represent was offered to be 
raised on Mrs, Gibbons’ behalf, but it was not such a sum as the 
liquidators considered theraselves justified in accepting, and Mrs. 
Gibbons was served with a notice in bankruptcy. She surrendered 
on Friday and was duly adjudicated. The first meeting of 
creditors under the bankruptcy will take place on the lith of 
February, when the claims against the estate will be shown to 
be perhaps about £40,000. The chief concerns which were 
being carried on for the bankrupt were the Millfields blast 
furnaces, two collieries, and some brick works; the furnaces 
are a plant of four. Up to within a few days of the bankruptcy 
three of them were alight; a second was then put out, owing to 
the absence of demand for pigs, and the remaining two were 
blown out on the evening of the bankruptcy. Whilst most of the 
engagements of Mr. Gibbons have in modern times proved unsue- 
cessful, yet the opposite must be said of the furnaces and collieries 
indicated, the accounts, it is believed, showing a great profit 
under that head. All the profit, however, was swallowed up in 
meeting other claims upon the estate. Hopes are of course ex- 
pressed that further calamities of this class will not occur; but 
the 13th of February is looked forward to with some little ry 
hension, because the February bills must be met on that day. 
There is upon most hands a disposition to belicve that trade is a 
shade less inactive than it was, and this is, perhaps, the state of 
business now as compared with a week ago, but the improvement 
is hardly perceptible. The change is, however, on the right side, 
and the inquiries indicate a yet more observable change. Plates 
and angles for the shipyards are in better demand. ‘To the rail- 
way orders mentioned a fortnight ago is one now in the market for 
1400 tons of iron and 195 tons of steel rails, with seventy tons of 
fish-plates and 870 tons of chairs, required by the committee for 
managing the lines jointly of the Great Western and the London 
and North-Western Companies. 

From four several towns in different parts of the kingdom there 
come inquiries for gasholders and other finished ironwork, to- 
gether with specifications for a girder bridge, and engine work from 
other places. Wages are being reduced, though not systematically 
nor in the sweeping manner usual when a drop is agreed upon by 
the trade as a body. Certain extras and allowances which have 
crept in from time to time, especially in the mills, during a time 
of good trade, are now being taken off. Thus expenses are being 
cut down slightly where the reduction can be best borne. This 
process is taking place chiefly at the leading mills, but it is insuffi- 
cient to meet the views of the majority of the firms, who are still 
anxious to give notice of a reduction throughout the whole of 
their departments. The step is not encouraged by the leadin 
firms. These counsel a little delay. By and by the district wil 
be able, they believe, to effect a reduction that shall apply to the 
mines as well as to the furnaces and forges, thus accomplishing 
more than has yet been done in tie recent reductions in either 
of the iron-producing districts which usually compete with 
South Staffordshire. In all those cases, it is alleged, the 
wages of the miners employed in getting stone and coal for the 
ironworks have been untouched, notwithstanding that ironworkers’ 
wages have been brought down. Such masters here likewise hold 
that upon the whole the wages which are now being paid in this 
district are not much higher than those of the other districts 
noticed. Yesterday these views were somewhat ubating the eager- 
ness for a reduction which before was finding expression. _ 

Owing to the falling off in the demand for steel for springs, as 
well in this country as in America, one maker in this district, Mr. 
Isaac Jenks, who is extensively engaged in Wolverhampton, was 
unable to afford the puddlers scarcely any work up to a week ago. 
He was then, however, able to offer them about half work if ow 
would work for somewhat over a shilling a ton drop, but they refused, 
came out, and are now ing about the district. al : 

Pig iron is in very slight request, even at a reduction iu price, 
and notwithstanding the reduced make consequent were the failure 
of Mrs. Gibbons, another furnace in the Bilston district will go 
out at the close of this week. 

From Dudley we learn that west of this town some of the iron- 
works have been doing a little more than they did last, but still 
there is no prospect of an immediate improvement. The sever 
failures which have taken place operate ailversely upon the trade, 
and great caution is being used as to deliveries. Some of the 
plate mills have been kept more fully in gear, owing to some 
special orders coming in for speedy execution. A good deal of 
underselling is going on, and there is no doubt some pa are 
quoting merchants’ iron at from 20s. to 25s. per ton under the list 
price, so that on this account the question of wages is kept in 








|. abeyance by some of the leading members of the trade, who say 


that a reduction would only lead to further underselling. It is 
likely that the matter will go on a little longer, and if 











have been promised for exhibition. The display of light eng not ; 
| particularly is likely to be large, and further applications are being | things should take a favourable turn wages will remain as they 
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loaded by land and water. There is a good demand for the argil- 
laceous stones of the district at from 14s. to 15s. per ton (accord- 
ing to quality) in their raw state, and from 20s. to 21s. when cal- 


cined. (reat distress exists in the districts amongst the poor, and | arise to delay the 


the wealthier part are doing what they can to alleviate it. i 

The hardware trades of Birmingham and South Staffordshire 
continue ate | much as last reported. Some orders have been 
received, but they have been generally for = small amounts, 
and judging from the order sheets returned by factors’ travellers 
very little confidence is experienced amongst retail dealers. During 
the past week the depression has been increased by failures in 
Birmingham. Home trade is quieter, and the principal orders 
now under execution are for colonial markets. 

The railway iron and engineering trades have slightly pr een 
and promise of further amendment is given by the report of a good 
dividend in the case of the North-Western and other leading lines, 
It is stated that the former will be 6} per cent. ~ 

In Birmingham slackness is felt in almost every important 
branch. The electro-platers, brassfounders, jewellers, wire-drawers, 
and makers pf fancy wares all report inactivity. The gun trade 
is an exception to the prevalent sluggish trade. It is now tolerably 
good, and in the pistol branches b is lly brisk. 
Some manufacturers manage to keep their establishments on full 
time, but in many instances considerably less is being done, and, 
upon the whole, there is more unemployed labour now than this 
time last year. 

At Wolverhampton the japanned and tinned ware makers are 
experiencing a dull trade, the ironfounders are moderately busy in 
the kitchenware department, and the lock trade has not much 
improved during the past week. The Co-operative Fine Plate 
Lock Company continues in a tolerably healthy condition. Tin- 
plates are in only small demand, and an anticipated inquiry from 
America has not yet set in. 

At Bilston business is in a very dull condition. In the tray 
trade scarcely anything is being done, except for country trade, 
and as an illustration of the stagnant condition of business we may 
state that ‘‘short time” has been again introduced into the prin- 
cipal industries of the town. 

The Willenhall lock trade is not improving so rapidly as the 





| there is no present ground to anticipate an immediate revival in 
the demand for iron. From the United States the news is not at 
all satisfactory, but it is to be hoped no political contention will 
orders anxiously looked forward to by masters, 
and without which dulness will probably prevail for a considerable 
time tocome. From the Continent inquiries are not numerous, 
but as there appears at tbe present time little probability 
of war breaking out, it will tend to encourage business and produce 
an amount of confidence which is so very essential to commercial 
prosey. For pig iron the demand has slightly increased, and 
‘uture prospects are rather more encouraging. For tinplates in- 
quiries have slightly increased, and it is believed prices have 
touched their lowest. : 

The shipments of steam coal have slightly increased during the 
past week, but the trade is somewhat quieter. This is mainly 
owing to the unfavourable weather which has prevailed and pre- 
vented the arrival of a large amount of tonnage. ‘The principal 
clearances have been to the east, and it is highly probable that 
inquiries from that quarter will shortly become more numerous as 
the demand for the coal at the mail packet stations has of late 
been greater than the supply. France has not in any way dimi- 
nished her purchase, a there is every prospect_of her continu- 
ing an excellent customer. Inquiries from some of the Mediter- 
ranean ports are more numerous than they have been, and there is 
a prospect of trade improving. The house coal trade is dull, and 
the colliers in this branch of trade are not employed more than 
four turns a week. 

The shareholders in Shackleford, Ford, and Co. have received 
a circular to the effect that Mr. Shackleford constantly directed 
the general business of the said firm, and especially attended 
to the office work at Cheltenham, including the banking 
and all other accounts; that the account books were in- 
complete or not written up, and that in consequence it 
was impossible to ascertain the assets and liabilities of 
the firm. After recapitulating a number of facts with which 
the public have been made acquainted, the writer—Mr. Thurston— 
concludes by expressing, on the part of Mr. Ford, great regret and 
sorrow for the unintentional part he had taken in occasioning the 
shareholders any loss, and assuring them that he was wholly un- 
i of the course events were taking, and from which he, 





manufacturers had reason to expect at the com t of the 
month. But little work is afforded the operatives, but, whilst the 
distress in the town is considerable, it is not so great as in some 
other parts of the district. 


The chain and anchor works of East Worcestershire are rather | 


more active. 

The failure of Messrs. Schuloff and Co., Spanish merchants, of 
Birmingham, is reported. The liabilities are set down at £7000, 
and the assets £700. It is understood that pressure on the part of 
the bankers to the firm has caused the stoppage. 


The Wolverhampton Chamber of Commerce met on Tuesday. 
The report of the sub-committee on trades’ unions was read and 
adopted, and ordered to be forwarded to the Royal Commission on 
Trades’ Unions as soon as its meetings shall have been resumed. 
The document is not to be published until the annual meeting ot 
the chainber on this day (Friday) week. A letter was read from 


the Wolverhamptor Trades’ Council, who therein desired that 
further consideration might be given to the resolution passed by 
the council! at its last meeting in reply to an application from the 
trades council that the chamber would unite with them in forming 
a board of arbitration, The matter is to be discussed at the 
annual ineeting. A communication was read from Lord Robert 
Montagu upon technical education, and the secretary to the 
chamber was requested to confer with Mr.-Henry Loveridge, as 
treasurer of the Wolverhampton School of Art. 

The depression of late so prevalent in the nail trade has culmi- 
nated in a large reduction of the wages of the operatives. On 
Monday last, Mrs, Tinsley, the largest nail factor in the Sedgley 
district, and said to employ upwards of two thousand hands, gave 
notice that in consequence of depression of trade, she woul be 
compelled after to-morrow (Saturday), to make a reduction of 20 
per cent. in the prices paid for every description of nails. It 
remains to he seen whether or not the masters in the district 
will follow the example of Mrs. Tinsley, but it is scarcely to be 
expected that they can compete with her in trade unless they 
do so. In the Dudley district a number of masters have given 
notice of a reduction of 10 per cent. in the commoner kinds of 
nails. As no aggressive action has been taken by the men it is 
supposed that they are willing to accept the reduction. 

The Wolverhampton Rolling Stock seems to have been one of 
the fortunate few joint stock companies during the past year. 
They held a meeting on Tuesday and again declared a dividend at 
the rate of 11 per cent. per annum on the ordinary shares, and of 
6 per cent. per annum on both classes of preference shares. This 
would absorb £6682 ts, 4d., leaving a balance of £826 0s. 8d. to 
be carried forward, besides the dividend due on the preference 
shares belonging to the reserve fund, which amounted to £286 3s. 
10d. The report states that although the past year had been one of 
great commercial depression, yet the business of the company had 
been uniformly successful, and the additional capi_al lately raised 
by the issue of the irredeemable preference shares had been em- 
ployed with great advantage to the concern, During the year 502 
wagons had been purchased and 88 had been sold, leaving 3221 in 
the possession of the company. With the exception of 11 wagons 
the whole of these are leased on the principle defined. The 
directors saw nothing in the present conlhthian of the business of 
the company to cast any doubt on the future prospects of the 
concern. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 
THE Iron TRADE: Trade in no Worse Position : Anticipations not 
Realived ; Unfavourable Reports from other Districts: State of the 
Works : Attention Devoted to the Manufacture of Miscellaneous 
Qualities : Hopes in the Extension of Foreign Railways : Un- 
Javourable News from America: No Increase in Continental 


Inquiries : Increased Demand for Pig Iron—TuHe TINPLATE 
TRADE—Tute Steam Coat TRADE—SHACKLEFORD, ForD, AND 
Co,—THe Espw VaLeE Company—-NEw Zinc WorKS AT SWAN- 
SEA—THE COEDCAE COLLIERY—APPOINTMENT OF MANAGER TO 


THE RHYMNEY IRCNWORKS. 


ALTHOUGH no improvement has taken place at the various iron- 
works in the district, it cannot be said that the trade is in a 
worse position than it has been for weeks past. Many makers 
anticipated that as the quarter progressed the unsatisfacto: 

position of the trade would be considerably modified; but suc 
has not yet been realised, as want of animation and dulness pre- 


Mr. Ford, had suffered more than anyone. 

The Ebbw Vale Company have issued a circular announcing 
that the call due in February has been deferred. The profits for 
the past half-year have been small, and no dividend is recom- 
mended. The reduction of the nominal capital is under considera- 
tion. 

Messrs. Vivian and Sons are about converting the old copper 
works at Swansea, which have been at a standstill for the last 
twenty years, into a zinc manufactory, and the agents have had 
orders to find the requisite number of employés by the time the 
building is completed. ' 

The workmen at the Ferndale Colliery are busily engaged in 
repairing the injuries sustained by the late fearful explosion. 
Every precaution that past experience can dictate is adopted to 
prevent a repetition of the recent sadoccurrence. Mr. Laybourne, 
who has for many years filled the office of locomotive superinten- 
dent of the Monmouthshire Railway and Canal Company, has been 
appointed to the management of the Rhymney Iron and Coal 
Works, in succession to Mr. Johnson. Mr. Laybourne has filled 
with satisfaction to the directorstand shareholders the situation 
which he has held for some years past, and the employés much re- 
gret his departure. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LivEeRPOOL: Sefton Park: Scavenging Budget of Liverpool : London 
and North-Western Railway—NortuH-EasteRn District: State 
of Trade: Shipbuilding: Whitehaven Harbour Dues: Tele- 
graphy : Cleveland Industry, &c.—W AGES IN SOUTH YORKSHIRE 
—MANCHESTER, SHEFFIELD, AND LINCOLNSHIRE RAILWAY-— 
Hutt Docks—BRADFORD AND THE LATE RICHARD OASTLER— 
STaTe OF TRADE: Shefiield: South Yorkshire—ScoT.anD : Clyde 
Navigation : Shipbuilding: A Chair of Engineering for Edin- 
burgh University : Helensburgh Waterworks. 

THE Liverpool Town Council has decided to accept the tender of 

Mr. S. Campbell for the sewage excavation and other works 

required in connection with the new Sefton Park at the southern 

extremity of Liverpool. The work is to be done, according to 
lans prepared by Messrs. André and Hornblower, for £72,345. 
he net cost of scavenging Liverpool in 1867 was no less than 

£54,741, as compared with £40,247 in 1866, and £34,286 in 1865. 
The increase in the outlay was traced to the rapid growth and 
extension of the borough, the increase of scavengers’ wages from 
12s. to 15s. per week, the greater distances to which the bulk of 
the scavenging products had to be removed, the increase of the 
staff, &c. The gross scavenging expenditure for 1868 was estimated 
at £63,000, reducible to £53,000 by sums expected to be received 
for manure, &c. It appears that during 1867 no less than 240,842 
tons of refuse were removed. A handsome new hotel, which the 
London and North-Western Railway Company recently decided to 
erect in front of its Lime-street station, Liverpool, will shortly be 
proceeded with. The contract has been let to Messrs, Haigh and 
Co., of Liverpool, for about £72,000. With regard to the other 
improv ts and extensions at the Lime-street station, we may 
note that several large additional platforms have been completed, 
and active preparations are in progress for the erection of an 
immense new roof, which will present the largest span in the 
country, at least so it is stated. The first girder and span will be 
in its place in about a,month. 

As regards the north-eastern district, it may be observed that 
there has been a pretty fair average of shipments of coal and 
coke from the Tyne dock since January Ist. There has been only 
one shipment of iron—250 tons of rails for the Mediterranean. 
Notwithstanding some depression of trade in the north the ship- 
ments of coal were better in the second half of 1867 than in the 
corresponding half of 1866. Another screw steamer—the Bos- 
phorus—has been taking in a cargo of railway bowl sleepers for 
Alexandria. Messrs. Appleby Bros. and Co. have given orders 
to Messrs. Denton, Gray, and Co, for a new screw steamer to run 
in the coal trade. 

The puddlers at Messrs. Hawks, Crawshay, and Co.’s ironworks 
have had a wages’ difference with their employers, but the dis- 
agreement was of short duration, terms having been arranged 
between the firm and the men on Saturday. It has been agreed 
that a reduction of 6d. per ton should be accepted on one class of 








vail throughout the entire district. From the other iron-pr ig 
districts the reports received are equally unfavourable, and this 
fact is not without its effect on the Welsh iron trade, irrespective 
of the increased competition it causes for the orders offered. At 
several of the works the men in some branches are not employed 
more than half-time, while in others there is a little more activity 
evinced than at the commencement of the quarter. The reduc- 
tion of wages having been carried out a saving will be effected in 
the cost of producing iron, and manufacturers will now be enabled 
to compete for many contracts they have hitherto been prevented 
from doing, unless they felt disposed to undertake the exe- 
cution of orders they well knew would entail a positive 
loss. _Now matters are placed in a more favourable posi- 
tion for entering into competition with other districts, it 
is to be hoped that additional contracts will soon ‘ be 
secured, and thus afford a much larger amount of employment than 
is at present the case. At some of the establishments attention 
is being paid to the manufacture of tires, chairs, and other mis- 
cellaneous descriptions, and it is not improbable that ultimately 
the district wijI not depend so much on the rail trade as it has 
hitherto done. Ironmasters’ best hope is in the extensive railways 


iron, instead of a reduction of 1s. per ton, as at first proposed, and 
on another class of iron that a proposed reduction of 9d. per ton 
should be acceded to by the men. The production of pig in the 
district is, however, being curtailed; thus the Stockton Iron Com- 
pany has put out its furnaces. The Lonsdale Vale Iron Company 

also put out its furnaces pending the completion of a new 
tramway to some mines which the company is opening up on the 
moors. Bolckow, Vaughan, and Co. (Limited) have blown out 
two more of their small furnaces at Eston, as they are about to 
use up certain portions of the old plant in fitting up new furnaces 
now in course of erection. The iron foundries of the north-eastern 
district are not very active. A portion of an order for eighteen 
miles of water pipes — for the Abyssinian expedition (five 
miles) will be executed by the Ormesley Foundry. 

Within the last few days notices have been issued by two 
colliery proprietors in South Yorkshire to the effect that a reduc- 
tion of from 5 to 10 per cent. would take place in the wages of 
their workmen. The first to issue the notice were Messrs. Booth, 
of the Silkstone Colliery, and these have been followed by Messrs. 
Sutcliffe of the Victoria and other collieries, It is not improbable 





of Russia, Hungary, and Prussia, which are in contemplation, but | 


that a strike will follow. 
The engineer of the Manchester, Sheffield, and Lincolnshire Rail- 





way reports that during the past six months the following 
renewals and repairs have been made in the company’s ,rolli 
stock at the cost of revenue: —Engines thoroughly repaired, 124; 
Engines slightly repaired, 105; tenders renewed, two; tenders 
thoroughly repaired, fifty-three; tenders slightly repaired, thirty- 
six; boiler barrels —*, one; copper fire boxes supplied, four; 
iron fire boxes supplied, one; carriages renewed, six; carriages 
extensively repaired and painted, twenty-seven; — slightly 
repaired, 653; wagons renewed, 105; wagons extensively repaired 
and painted, 289; wagons slightly repaired, 7880. The amount of 
relaying effected in the past half-year at the cost of revenue has 
been as annexed:—Relaying, nine miles 192 yards; re-railing, four 
miles 492 yards; re-sleepering, three miles 459 yards; fishing, two 
miles 1327 yards; and extra sleepers, four miles 1318 yards. en 
miles and 633 yards of the above have been re-laid with steel rails, 
and the difference between the price of iron and steel has been 
charged against capital. 

We have several items to note with respect to Hull docks. In 
the course of the past year considerable repairs have been effected 
in the sluicing pipes for the west side of the Humber dock. basin, 
and the apron in the basin in front of them for which a cofferdam 
was necessary. It has also been determined, under the advice of 
Mr. Hawkshaw, after obtaining the consents required by the Act 
of Parliament, and after consultation with the principal steamship 
owners of the port, to alter the length of the entrance lock from 
400ft. to 320ft., moving the east cill further to the westward, in 
order to obtain a perfectly satisfactory and reliable foundation. 
In anticipation of the opening of the western dock two new mud 
lighters have been completed by the resident engineer, and others 
are in course of being built by him. 

The Bradford town council has decided to grant an appropriation 
of an open space in front of the Midland Railway station at that 
town for a proposed monument of the late Mr. Uastler, the 
“* factory king.” 

There is not much change to report in the state of trade at 
Sheffield. A fair trade is being done in railway matériel; other 
branches are more or less lanquid. In South Yorkshire a few orders 
have been received for rails; the Penistone Works have recently 
compieted an order for steel rails for the Great Indian Peninsula 
Railway. There is rather more activity in the deliveries of coal to 
Lancashire from South Yorkshire, in consequence of a labour dis- 
aera among the Lancashire colliers. About an average business is 

ing done in coal to Goole and Grimsby; the trade to Hull con- 
tinues quiet. 

With regard to Scottish topics we may note that opposition 
threatened to a bill promoted by the Clyde Navigation trustees 
for an extension of their operations was withdrawn on Monday in 
the examination on standing orders. It is understood that Messrs. 
Scott and Co., of Greenock, have contracted with Messrs. Monies, 
Munro, and Co. to build for them a screw steamer of about 500 
tons. We understand that the Glasgow and Londonderry Steam 
Packet Company has purchased the paddle steamer Bridgewater 
from the Dublin and Liverpool Steam Navigation Company. The 
Bridgewater was built by Messrs. Caird and Co., Greenock, for 
Messrs. Burns’ Glasgow and Belfast station. Subsequently she 
was sold, and during the American war she was employed asa 
blockade-runner under the name of the Old Dominion. When 
the war ceased she was purchased by the Dublin and Liverpool 
Steam Packet Company (Limited). It is now intended to have 
daily sailings to and from Londonderry, Glasgow, and Greenock. 
The Government has accepted an offer made through the senatus 
academicus of the University of Edinburgh by Sir David Baxter 
to found a chair of engineering in that university, provided that a 
supplementary vote equivalent to the interest of his proposed 
benefaction is solicited from Parliament. Messrs. C. Connel and 
Co. launched from their west shipbuilding yard on Saturday a 
composite sailing ship, named the County of Stirling, of 1174 tons 
burthen. She is owned by Messrs. J. and R. Craig, and is in- 
tended for their Java line of packets. Works for supplying 
Helensburgh with water on the gravitation principle are now so 
far completed that the water has been let into the pipes for the 
purpose of scouring them. In a few weeks filtered water will beat 
the command of the inhabitants. 
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CoprpER—British—cake andtile | £ 8. d. £8. ad.) £2 8. uw £ 8 ad. 
POT TON cccwwessce-ceeee | 73 0 0., 74 0 0] 82 0 9.. 83 9 8 
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Snect .cccccccseseccce 748. (0«(04. 80 0 01 87 0 0.. Of O 
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Spanish Cake secccccscscess| 9 9 9%. 0 9 01 78 00. 0 0 0 
Chili Slab, secccccccccesces | 69 0 0.. 6910 0) 76 0 0.. 0 0 O 
Do, refined ingot .c.eseseee | 73 9 9.74 009) 000. 0 «0% 
YELLOW METAL, perlb. seoooe| 9 0 62 0 O 7) OO 7} 9 O 8 
180N, Pig in Scotland, ton....+. | 2 12 3 cash. 214 3 cash. 
Bar, Welsh, in London ....+. 6:0 0.. 615 0| 610 0. 70 0 
Wales...csees 510 0. 0 0 6] 510 0. 515 9 
rdshire..| 7 5 0.. 0 0 0} 710 0.4. 8 0 0 
Rail, in Wales ...ccccsccoeee| 515 0. 0 0 Of] 5 5 O16 51! DO 
Sheets, singlein London ....| 9 5 0.. 6 0 0} 10 0 0.219 A O 
Hoops, first quality.. 8590. 900) 900.9 5 9 
Ni eeeeeccece 76 0. 0 8 0] 727 6. 6 8 @ 
Swedish .csccccccese 10 5 0.. 1010 0] lo 5 0. 1010 
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English, W. B. Zi:0 0... 21 & 0] 23 7 6. 2219 0 
Other brands 19 0 6,., 19 5 0} lg 17 6..50 5 O 
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Shot, patent .. 2219' 0.. 23 0 0] 200. 9 8 0 
Red or mininm 2015 9.. 0 0 0} 2110 0, 2115 0 
White, dry.... 27 © 0.. 2710 0} 31 0 0.. dL 19 O 
ground in oil.. 27 0 9., 28 0 0] 30 0 0,, 32 0 0 
Litharge, W.B...seee06 2410 0. 0 0 0] 3415 0.. 25 9 0 
QUICKSILVER, per bot. ...eeeee| 617 0.. 09 9 0] GIT 6. 70 0 
SPELTER, Silesian, per ton......| 20 9 0., 20 5 0| 2117 6..22 0 9 
English sheet .scccccoccscee| 26 9 0. 0 09 0) 8 0 0. 0 Y 
White zinc, powder.... ©0606... 06 61 © 0 Ge 0 8 @ 
STEEL, Swedish faggot .. 000. 00'|/5 00... 090 0 
CZ rececccccccccscecs 15 56 0.1510 0} 000. 09 0 
TIN, Banca, per ton...e« 410 0. 411 v/ 490. 0009 
Straits, fine—cash .... 47%. 4 7W/) 4 6 0.. 4 610 
For arrival .ecsccess 470. 471} 471... 00 0 
English DIOCKS ...eccccsceeee| $13 9.. 416 0) 410 0. 0 0 O 
Bare seccccccccsccescsecs 414 0.. 417 95 4i1t 0... 0 0 0 
peosesecce | 6 06 6. 619 0] 618 O.. 0 8 8 
TINPLATES, per bx of 225 
IC COBC.ccccccccccccccccece 30. 8.8.4.5 6m 8 Oe 
7 OQ. 18°F 30 Ge 118 © 
170. 1 8 0} 110 0. 112 0 
113 0... 114 0 116 0.6. 118 0 
PRICES CURRENT OF TIMBER. 
1863. 1867. || 1868 1867 
Per load— 4 %|2 8 £ & || Perload— 424046 4% 
Teak ....++++0++-10 10 11 10 | 9 0 1010 | Yel. pine, per reduced C. | 
Quebec, red pine .. 3 0 410] 3 5 415 || Canada, Ist quality 17 01810, 17 0 19 10 
yellow pine.. 215 4 0} 3215 310) Qnd do... 11101210 12 014 0 
8. John’s N.L.,yel.. 0 0 0 O} ¥ 0 O 0 || Archangel, yellow. 111013 012 01% 0 
Quebec,oak,white.. 5 5 510] 510 6 0 | St. Petersburg yel.. 10 10 li 10) 10 lv 11 1) 
birch...... 310 410] 310 410 || Finland ........ 719 81)) 8 © 91% 
Memel.........-+5 09 0 0 O| VU 0 O O|| Memel .......... 9 0 0 ovvo0 
elm ...-.. 310 5 0| 310 5 © || Gothenburg, yel... 8101010) 9 01010 
Dantzic, oak + 310 6 0] 3.0 6 0} white 8 0 9 8080 
fir. + 2 5S BO] 2 0 310 || Gefie, yellow...... 9 O11 0} 9 OL: O 
Memel, fir . 3 $10] 3 0 31lv) erbamn ...... 9 01010, 9 Ol v0 
esecece «+ 218 3 5] 3 0 3 5 || Christianis,perO. 
Swedish ....c00008. 4 92 7) 118 23 12%. by 8 by 95 16 093 0| 18 022 0 
meaner HE ot 
1, eck plank, Dn’ 
ibeo 0 00/000 0 pertiim.f, 018 2 6 014 1 4 
Lathwood,Dantafm, 410 5 0| 410 5 10 | Staves, per standard M. 

St. Peter’s 710 810] 6 10 7 10 || Quebec pipe...... 70 075 0) 88 %*5 0 
Deals, per C., 12ft. by 3ft, 9in. puncheon 19 020 0 20 O21 
Quebec, whtspruce 13 019 0/131021 10 | Baltic crown } 12) 0149 9180 0200 

13 015 0 | pip? ceceee . 
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NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION.— We 
learn with much pleasure that the Honourable Evelyn Ashley will 
take the chair at the-annual dinner of this useful institution early 
in the coming season, 
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THE ARTILLERY AND OTHER WAR MATERIAL 
‘ PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 
No. X.—TuHe Minor Cannons—SPaIn. 


Spar, once and for a time, perhaps the greatest naval and 
military power of the world, has for long been separated 
by the isolation of a moral position, more impassable 
than the mountains and seas which physically hem in 





the Peninsula, from all that lives and advances’ in | 
the more civilised nations, so that but very little is | 
commonly known of her existing military or naval | 
establishments, or of the extent or the perfection with 
which she is now in the position to supply her dwn 
wants in the way of war material. Our national 
acquaintanceship with Spain was in truth never very close 
or cordial, even when a Spanish monarch was the husband 
of a British queen. The Armada, and closely-following 
events cut us off effectually from Spanish communication ; | 
our constant leanings towards the support of freedom | 
in the persons of the Netherlanders agains: the tyranny 
of their Spanish rulers, and the help we gave them to break 
its yoke, intermittent and parsimonious as it often was, had 
kept up the national repugnances to our own days nearly. 
At last Napoleon’s meddling brought the fleets of Spain— 
the descendants of those war ships that in older days had 
borne her cruelty, her avarice, and her dominion to the 
new world—into hostile array with our own, to find their 
utter annihilation in many a gallant fight, culminating in | 
Trafalgar. A few years later found our own armies fight- 
ing for Spanish freedom against France on Spanish soil ; 
but we were ill-thanked champions. Spaniards felt that 
we fought for Spain, not for auy love we bore them, but be- 
cause it suited our own policy to make their country our 
scene of warfare. These feelings, then, continual civil wars 
nearly ever since, the difficulties and désagrements of travel | 
in a country so far in the rear of civilisation, and difficulties | 
of language in some degree also, have left us at the present 
time with less real or accurate knowledge of the details of 
military and naval power in Spain than of any other | 
country in Europe, not even Russia excepted. 
We are not in a position, nor do we pretend to give 
much enlightenment here, but there is much worthy of 
being studied and known in the armaments of the Penin- 
sula. For nearly two centuries Spain was second to none 
in her skill in the fabrication of cannon, and, indeed, arms 
of all sorts, as well as in shipbuilding; and at no period 
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have her military engineers and mechanicians been in 








reality much behind those of other countries in experi- 
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mentation and in improvement. Wrought iron cannon— 
the production of which we look upon in England as one of 
our latest achievements—were forged in single pieces in Spain 
at the latter end of theseventeenth century. In the Musée 
@ Artillerie at Paris there exists a wrought iron cannon of 
3°3in. calibre, which was forged at Ocona in 1744, and is 
stated by Mayer to have withstood the fullest proof. A con- 
siderable number of forged guns (8-pounders) were made at 
Paguloga in 1765, and even a very handsome wrought iron 
mortar, throwing 64in. shells, was produced by Ortega at 
Madrid in 1775. These scattered examples of precocious- 
ness in artillery improvements are of course long subse- 
quent to and irrespective of the early manufacture of bom- 
bards, or hooped and staved wrought iron guns, for which 
Spain was well accredited in the days of her earliest naval 
discoveries and conquests. Nor has she dropped quite out 
of the ranks of science in the literature of artillery, though 


| of this, as of every other branch of Spanish literature, so 


little is known in England, much more in France. One 
of hertreatises, that of “Senderos, Elementos de Artiglieria,” 
produced just at the dawn of the modern rifled-cannon 
creation, is a work of great merit, and fully up to its epoch 
in method and knowledge; and since that a considerable 
mass of treatises, brochures, &c., on rifled cannon, ballistics, 
repeating small arms, and like subjects, show that how- 
ever debased may be the Government of Spain, however 
torpid or overwhelmed the nation at large, it yet possesses 
men alive to and acquainted with all that is going on in the 
world in the way of improvement in the arts of war, if not 
in those of peace. 

The Spanish peninsula is divided into nine military dis- 
tricts, and there are five such districts which appertain 
to her colonies or possessions beyond the sea. Her great 
places of strength have not yet been affected by the mode- 
rate development to which her railway system has yet 
attained, to the extent that those of Central Europe have 
been, and remain much as when Pampeluna, San Sebastien, 
Cuidad Rodrigo, Badajoz, Cadiz, and others were stirring 
names to our fathers. The fleet is mainly distributed in 
three great naval ports —Cadiz, Carthagena, and Ferrol. 
Havana is the great foreign naval station. Each of the 
three first draws its seamen from certain defined provinces 
situated around them. At present Spain has only about 
12,500 English miles of roads of all classes, of which about 
one-fourth are roads of the third class, ¢.¢., country roads, 
no better than sand or clay beds, or dry torrent beds, and 
about 3000 miles of railway, spread over the vast and often 
mountainous surface of the country. Her military position 
is by this want of power of moving rapidly upon most 





points much below what her mere military establishment 
might warrant, and more especially so in resistance to 
invasion. Her army, upon paper at least, is, however, 
large, in proportion to her thinly scattered population of 
searce above 23,000,000 on so vast a territory. It amounts 
at present to nearly 196,000 officers and men of all arms. 
She professes to have also at present 115 ships of war of 
all classes, mounting nearly 1050 guns, of which 62 are 
screw and 27 paddle steamers of various sorts. The num- 
ber of armour-plated ships seems very small indeed. The 
personne’ of her fleet appears to be about 17,500 men, all 
counted. Her mercantile marine numbers above 10,000 
vessels of all classes, and about 60,000 seamen. She has 
not, therefore, a very large reserve to draw upon for her 
fleets if pressed by a naval war. . 

Official reports before us state that in 1863 there were in 
operation in all Spain 549 ironworks or foundries of ail 
sorts, employing an aggregate of steam ‘power of 3240-horse 
power, and nearly 12,000 workmen. ater power, how- 
ever, is very largely employed in Spain in iron making, &c., 
and as we noticed while the Exhibition was still open, the 
most extensive manufacture of turbines in the world is that 
of a Spanish engineering firm. 

There are about 54 blast furnaces making pig iron, about 
270 forges making wrought iron by the Catalan method, 
and about 84 foundries for general castings; 16 foundries 
or other establishments are employed in the production of 
artillery and war material or with fire-arms, in addi- 
tion to whatever may be done in.the several arsenals. 
The manufacture of fire-arms is almost concentrated in 
the province of Guipuzcoa, as that of cutting and piercing 
weapons is in the province of Madrid. The steel weapons 
for supply of the army and navy are chiefly produced at 
the national establishment at Toledo, which still maintains 
the ancient reputation of the Toledo blade. . 

With such natural powers and position, and with 
the ambition which (however feebly or unwisely occa- 
sionally) Spain has always shown—and which induced 
her to construct in her own region of the Parc at Paris 
one of the most solid and palatial-looking buildings for 
the display of her mineral riches in the entire area of 
that wonderful mixum gatherum, it was a matter of sur- 
prise to all that in war material Spain produced so little. 
Of artillery at full size she, in fact, showed nothing, and 
her military collection—stowed away, as it was, in the 
great building, in group IV., class 37, between jewellery 
and bijouterie on the one side, and carpet bags, eer] 
manteaus, and bimbeloterie upon the other—was very hard 
to find out, and was missed altogether by nine people out 



















































































































90 ° 


THE ENGINEER. 








Fes. 7, 1868. _ 











of ten. This collection, however, small as it was, possessed 
t interest, and, in several aspects, was worthy of care- 
ul study. The collection of fire-arms was one of great 
excellence, the armes de luxe in many examples of high 
beauty of design, and the workmanship at once delicate, 
firm, and precise. A fine collection of all the regulation 
cutting weapons and the fire-arms of the Spanish army, 
navy, and civil forces (gendarmerie, &c.), was shown by 
Senor Juan Martin, of Madrid; and a house of Guipuzcoa, 
Zuazubiscar and Co., showed these muskets as transformed 
into breechloaders upon {the two systems which it would 
appear, the Spanish Government has adopted, viz., the 
Snider and the Peabody. Of the fire-arms, however, it is not 
our province to write. The cutting and pointed weapons 
shown were of rare excellence and beauty, both those from 
the above last-named manufacturers and those from the 
national manufactory at Toledo, and both collections were 
varied and extensive. These last-named works turn out 
annually 14,000 blades for the Government, and 7000 for 
private, home, or foreign trade. The we pr or almost 
straight, sword-blade appears to be prefe still in Spain 
asa weapon, and, we should think, justly so. The cavalry 
sabres generally were heavy. Amongst the more remarkable 
blades was one, illustrated in Fig. 6, as seen from the point. 
It was a straight two-edged brass-hilted cavalry sword, both 
sides of the blade perfectly flat and parallel to each other, 
with the double edges ground off to a meeting angle of 
about 25 deg. Each edge in outline was a beautiful elastic 
curve, much like that of the Affgahn or Beloochee swords 
or long daggers, but the curve much more nearly approach- 
inga straight line. This sword balanced beautifully in the 
hand, notwithstanding its length and weight, and possessed 
stiffness and elasticity well combined. The form is, in 
modern times, very unusual, and is open to having objections 
urged against it; but it possesses some positive advantages, 
and, wielded by a horseman’s powerful wrist, would prove a 
formidable weapon both in its sweep and thrust. 

In artillery the entire exhibition consisted in a 
collection of beautifully finished models, sent from the 
Museum of Artillery at Madrid. These were enough to fill 
the shelves of one small court. From amongst them we 
select the following as the objects which upon examination 
seemed to the writer of chief interest. 

The whole of the models of artillery sent from the museum 
are, by a general regulation of that establishment, made 
to one scale, that of one-fifth the actual size. This regulation 
would be with great advantage adopted in all like museums. 
It is very satisfactory to be able, in the knowledge of it, 
at once to judge by the eye from the model, of what the 
actual size might be, and by simply laying any rule of any 
country upon the model to fix the true size of the object 
illustrated. 

Tke Spaniards have gone in for rifled cannon both afloat 
and ashore. ‘They, like the French, still adhere mainly to 
cast-iron for heavy guns, strengthened by shrunk on wrought 
iron jackets in rear of the trunnions. Of these, two models 
were shown, a long and a shorter gun, both employed for 
fortresses and for naval pu s. The i 





shorter one is | 


shown (approximately as to dimensions) in Fig. 1 in side | 


elevation, and in Fig. 2 in front. The calibre is 16 centi- 
metres, and the guns were marked as of 22 to 31 kilos. 
weight of “projectile. Each was rifled with three grooves 
only, of the form shown in Fig. 3 to about three-quarters 
the actual size. The twist appeared to be uniform. The 
wrought-iron or steel jacket seemed thin in proportion to 


the mass of cast iron within it, and the sudden reduction | 
in exterior diameter of this behind the trunnions, is an | 


unmistakable defect. One of the most singular things 
noticeable in the design of these guns was the extreme low- 
ness of the position of the trunnions. These are so low, 


indeed, that we should apprehend derangement in the gun- , 


carriages or the lifting of the forward part of these on 
discharge. Guns of this class were stated to have been 
produced at the works of Trubia since 1865, 


almost identical with the preceding except as to the means 
for removal. 

Three varieties of mortars, all in bronze, were exhibited, 
of 32, 27, and 16 centimetres respectively, with their 
spherical bombs. The two heavier were mounted on cast 
iron beds, the lightest, on one of timber strengthened with 
iron. Elevation is altered by coin wedges only. Theform 
of all three was very much that of the later improved Rus- 
sian mortars. 

Two heavy bronze guns were shown, of 16 centimetres 
calibre; the ene of the approved model of 1864, mounted asa 
garrison the other mounted as a siege gun, upon a tra- 
velling pag all of the model fn 1866. These 
were rifled guns, and the form of rifling is peculiar to 
Spain as an adopted model, and is that which apparently 
they employ also in the whole of their field artillery. This 
mode of rifling is shown in Fig. 4. It consists in three 
very broad cal shallow flat equidistant grooves, with a 
uniform twist. The bottom of the grooves are in any 
transverse section in planes orthogonal to radii passing 
through the mid breadth of the grooves, and the sides are 
in planes parallel to those radii respectively. 

The siege gun above mentioned is peculiar in its mount- 
ing. It is, in fact, a garrison gun, carriage, and racers, as 
already described nearly, but so arranged that the racers 
become an integral part of the travelling carriage; and 
when the gun is got into position that part of the car- 
riage becomes the effective part of the gun platform, when 
laid upon cross sleepers. These guns are of enormous 
length for their calibres, and hence are no doubt intended 
for a slow burning powder. The projectiles were marked 
as twenty-two kilogs. The whole system of field 
artillery was also shown. Three varieties of bronze rifled 
guns on field carriages were shown, viz., of twelve, eight, 
and four centimetres calibres. The field carriages and 
limber carriages, &c., shown for these rifled guns were of the 
models of 1861, 1863, and 1866. The guns of twelve are 
drawn by six mules, those of eight by four. The smaller 
guns are chiefly mountain guns on wheeled carriages drawn 
by two mules, one of which carries the gun (fore and aft) 
on his pack-saddle, and the other the carriage and wheels. 
The elongated projectiles, whether solid or hollow, for all 
these guns have zinc studs only, let into the circular under- 
cut recesses, by pressure apparently. Two varieties of 
mountain rifled guns were shown. 

The older forms of smooth-bore field artillery was also fully 
illustrated by the mcdels of 1830. Most of the bronze guns 
of Spain appear to be cast in the gun foundry of Seville. The 
external forms of the rifled cannon are but littlealtered from 
those of the old smooth-bores, and in the mounting and 
construction of the limber field carriages, nothing seems to 
have been changed but what was rendered inevitable by the 
use of elongated projectiles. As nothing almost was shown 
at full size, it was impossible to gain any information as to 
the details of construction of their projectiles, fuzes, 
ammunition, &c. Three wrought iron gun carriages of 
different construction, for the lifting and transport in 
arsenal, &c., of heavy guns, were shown. These were, in 
many respects, ingeniously designed. Lifting screws act- 
ing vertically and in concert were the methods of eleva- 
tion. One of the three, a chariot de section—that is to 
say, the fore and after carriage separable—was a project 
designed at the “ maistrance,” of works at Seville, in 
1861, but has not been adopted into the service. The 
others were models of 1861 and 1864. 

An interesting wrought iron field gun carriage and gun 
were shown, designed generally upon the Swiss construc- 
tion, but with several variations. The trail isa hollow box 
girder of thin plate iron. The upper part, which constitutes 


the cheeks and takes the trunnions of the gun, is made | 


separate from and sits upon the top of the trail piece, and 
is secured to it by a centre pin only. Upon this it 
traverses a few degrees horizontally to the right or left 


i by a cross screw over the trail, close to which is the ele- 


‘or these and like guns of rather smaller dimensions | 


as well as for heavy smooth-bores, the garrison gun 
carriages employed are of timber and somewhat peculiar. 
One of these is shown in side elevation resting upon a por- 
tion of the slide or racer (also of timber) in Fig 7. 

The lower and forward cross-piece of the carriage is 
mounted with two bronze rollers in wrought iron cheeck 
straps, so that that end of the carriage rests constantly on 
these only while upon the slide or racers, but the two 
outer ends of this piece, which project nearly two feet 
oe the cheecks of the carriage, are rounded to 
cylinders of large diameter and hooped with iron, 
and a hole bored through a diameter near the end for 
a large iron linchpin. When one of these guns is to be 
removed, disabled or otherwise, the carriage is run back a 


certain distance, When by the inclination of the racers, it is | 
raised to such a level as may be necessary, a pair of wood 


spoked wheels, iron tired, but with great iron hooped 
wooden naves, are then slipped on to the ends of the above 
described axle, and the linchpins inserted. 

The cross piece at the bottom and rear of the gun car- 
riage (which when the gun is in use acts as a rubbing 
piece along the racers to retard recoil) has got a hole bored 
through at its mid length and width, This is brought out 
over the rear end of the racers and dropped on over the 
vertical centre pin of the wooden fore carriage, seen with- 
out the shafts or pole in Fig. 8. The whole carriage and 
gun is now in fact upon a travelling carriage; a pull from 
the team of mules drags the whole off the rear end of the 
racers, and it lands upon the large pair of wheels first 
described, and is drawn away. 

The carriage (Fig. 8) traverses, so that the gun can turn 
a pretty sharp corner. The wheels of this fore carriage are 
simple block wheels of timber, tire hooped with iron, and 
their axle is also of timber. ‘The timber employed was not 
indicated, but the writer has been informed that though 
oak is the prevalent one, chesnut is also employed, as 
well as foreign hard woods. It is not quite appa- 
rent why timber axles are used here both for the 
gun and fore carriages; perhaps it is mainly for 
economy, but though rude in appearance it no doubt 
answers every purpose, and is safer for the men engaged 
in working the gun, The naval gun carriage seems to be 








vating screw, and the hand-wheels of both so placed that the 
gunner in pointing can handle both together, one with each 
hand. One chief novelty was a thick plate of wrought iron 
so placed in front, that when the gun was brought into 
position, that became a shield to the axle also of wrought 
iron, from being struck by the lighter natures of shot, and a 
certain amount of protection from bullets to the men at the 
level of those vital parts of aman when standing, which 
are about the pelvis. When moving, this shield appeared 
by its mounting and attachment, to be designed to drop 
down flat, and constitute a horizontal foot-plate for two 
—- placed on seats over the axle, as in the Prussian 
tteries. 

The whole of the mounting of these guns were of iron, ex- 
ceptthe wheels and ammunition boxes, which were of wood. 
The wheels were dished and shod in one hoop. Spare 
ammunition and a spare wheel were carried upon a double 
limber carriage. The Spanish tumbril for reserve ammu- 
nition, which was stated to be peculiar to Spain, but 
seemed very much the same as the Austrian, was also 
shown. The double limber carriage above, was so made 
that in the event of the disabling of one portion of it, the 


other could still be employed as an ordinary single limber | 


carriage. 

The rifling of the gun was quite peculiar: six equi- 
distant grooves, each formed. of three flat faces, as shown 
in Fig. 5. The driving face of each groove was perpen- 


dicular to the flat bottom face. The latter was in any | 


trausverse section in a plane tangential to a circle passing 
through the outer extremity of the remaining face or side 
of the groove, which was situated in a plane radial to the 
axis. This form possesses, perhaps, some advantages as 
respects the form, size, weight, and grip of the zinc buttons 
of the projectile, but is of decided detriment to the strength 
and endurance of the gun, especially were it of cast or 
wrought iron. This system of field artillery was stated to 
be exhibited only for the purpose of showing that Spain 
was not indifferent to or ignorant of the improvements of 
foreign countries. 

Wrought iron field gun carriages we hold to be a com- 
plete mistake, notwithstanding their adoption to a large 
extent by Switzerland and Germany. They are cheap, 
and, while they are not wanted, durable ; and they may be 





made to have the deceptive advantages to the eye and 
ear of strength and lightness. Whenever they shall come 
to be really tested severely in modern war however, we 
have little doubt that experience will show that they are 
far more easily and fatally disabled than timber carriages, 
and, therefore, in reality Jess durable, and that they are 
full of danger to the men. 

They are no novelty. As long ago as 1840, if motvearlier, 
Captain Thierry, of the French service, proposed them to 
his own Government, and a careful train of ent 
was made with full si “ 
mission i to conduct the inquiry reported so 
=tovaliie, ihoah ~~ Ha say that 
the French Government mo mere of them; and 
have adhered, except in some rareexceptional and experi- 
mental designs, to the timber carriages, upon the ancient 
models on the whole. It is quite true that iron mounting, 
and iron construction generally, were not as well understood 
in France in 1840 as now, and that Thierry’s models were 
not the best possible; but the objections are matters of 
—— which = gery modifications gam remove, 
The only cases in which, as it appears to us, wrought iron is 
a suitable material for sic < apart nag is where, as in 
our own 9in., 12in., and 15in. guns, the forces engaged, 
especially those of recoil, are such that no timber construc- 
tion can be produced, long to withstand the racking to which 
it must be exposed. We have now noticed everything that 
appeared to us worthy of record in the Spanish display of 
war material. 





THE EMPEROR NAPOLEON III. ON THE 
VOLTAIC PILE. 


Ir is egy | not generally known that the present Emperor of 
the French is the author of a very able essay on the voltaic pile. 
It will be found published in the Comptes Rendus for 1843, vol. xvi., 
p.p. 1180-1. At the time of its publication it had great merit, and 
even now will be found to possess much interest. We give it here 
all the more willingly as the paper in question is not to be found 
in the Emperor’s collected works, The essay came before the 
Academy of Sciences in the form of a letter to Arago, dated the 
23rd of April, 1843, from the Fortress of lam, where he was then 
imprisoned for his attempt at Boulogne. The academicians 
observe in a note that, “‘ though Prince Napoleon was preceded by 
M. Becquerel in the construction of a pile composed of elements 
consisting of only one metal, yet they feel they ought to publish 
the letter,” adding that “‘ the clearness (nettete) of the reasonin 
and of the results will justify our determination in the eyes o 
everyone.” Prince Louis Napoleon began by observing that :-— 

“The source of galvanic electricity has been attributed by 
Volta to the contact of two dissimilar metals. Davy partook of 
this opinion, but other men of sci , and a gst them the 
illustrious F; y, have expressed the opinion that the chemical 
decomposition of the metals was the only cause of the electricity. 

**Adopting this last hypothesis I have reasoned as follows :—As 
in the pile there is never more than one of the two metals that is 
oxidised, if the electricity is only due to the chemical action, the 
second metal ought to play in this connection but asecondary part. 
| What is this part? It is, I think, that of attracting and conduct- 
ing the electricity developed by the first in a manner analogous to 
that going on in the ordinary electric machine. As a fact, in the 
latter the electricity disengaged by the friction traverses an im- 
perfect conducting medium, which is the air, and is attracted and 
conducted by a perfect conductor, which is the metal. In the pile 
the electricity produced by the oxidation of any given metal 
traverses an imperfect conducting medium, which is the liquid, 
and is gathered up and transmitted by a perfect conductor, which 
is the adjacent metal. 

‘*This idea appeared so clear and simple to me that I sought for 
a means of proving its exactness by experiment, and I further 
reasoned as follows:—If it be true that one of the two metals em- 
ployed in the pile only serves as a conductor, it can be replaced by 
metal identical with that being oxidised, provided that it be plunged 
into a liquid that, while permitting the passage of the electricity, 
does not attack that metal. 

‘* Experiment confirmed my previsions. I constructed two couples, 
according to the principle of the constant piles of Daniell, but with 
| one metal. I immersed a copper cylinder into a liquid’ consisting 
| of water and nitric acid, the whole being contained in a porous 
| earthenware tube. This tube was surrounded with another copper 

cylinder immersed in water acidulated with sulphuric acid, a 
| mixture that does not attack copper. Having formed the com- 
| munications in the usual way, I decomposed with this pile of two 
| couples some dissolved iodide of potassium, and having p! 
| the extremities of the piles two copper plates dipping into a solu- 
| tion of the sulphate of the same metal, I gathered at the pile com- 

municating with the copper attached a deposit of copper. 

‘**T made a second experiment with zinc alone. I poured into a 
| porous tube a mixture of water and sulphuric acid, and L 
| surrounded this tube with another cylinder of zinc, immersed in 
pure tepid water, with two similar couples. I equally decomposed 
| iodide of potassium, and I obtained, by taking the necessary pre- 
| cautions, a deposit of copper at the pile in connection with the 
| zinc attached as —— 
| ** Finally, I reversed the usual order of the metals, and placed 
| the copper into the centre of a vessel plunging into water 
and nitric acid, and I surrounded the porous tube with a zine 
| cylinder immersed in pure water. I thus obtained a rather strong 
ile. 
| **T should have wished to have been able to measure with care 
| the different strengths of the electric currents produced, but it was 
| impossible for me to do this for want of a galvanometer. My 
| efforts to construct one did not succeed, as the magnetised needles 
| were always deviated by the attraction of the iron bars surround- 
ing my windows. 
** Nevertheless, from the experiments I was able to make, it 
| seemed to me demonstrated— 
‘*1, That in the pile the cause of the electricity is purely chemieal, 
| as two metals are not necessary to produce a current ; 
“*2. That the metal which is not oxidised only serves to transmit 
| the electricity ; 
“*3. That each metal is positive or negative (anode or cathode) to 
| itself or to others, according to the nature of the liquid into whieh 
| it is plunged.” 
} 

















THE Peninsular and Oriental Company's ship, Ceylon, is re- 
ported to have had anarrow escape from the fate of the London 
through her heavy deck load. 

PRIZES OFFERED BY THE SOCIETE D’ENCOURAGEMENT OF PARIS. 
—A grand medal, value 10,000f., for the application of fine arts to 
industrial purposes. A prize of 5000f. for the employment of 
boracic ak and borax. Prizes of the value of 1000f. each for the 
following subjects :—Water power motor for small workshops; gas 
jet tor; a new application of any abundant mineral sub- 
stance; the disinfection and clarification of sewage water; the 
application of endosmose of liquids; the application of the endos- 
mose of gases; heating and ventilation of rooms; preservation of 
food; improved method of making vinegar from wines; and a 
memoir on the state of industrial art as shown at the late 
Universal Exhibition in Paris. A detailed programme is to be had 
by application to the secretary of the society, 44, Rué Bonaparte, 
Paris, and all models, plans, and documents are to be sent in on or 
before the first day of March. 
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THE PRODUCTION AND CONSUMPTION OF 
COAL IN FRANCE. : 

A FRENCH official document, which only appears once every six 
y and has recently been published, gives a great deal of 
valuable information with regard to the production of coal in 
France. The last five or six years have a special interest in 
relation to French industry, because a certain amount of com- 
mercial liberty has prevailed in the country; and a comparison of 
the progress achieved since 1860 with that of the five or six years 

receding may give some hints as to the effect of that liberty. 
Phe period has involved so many complications of all kinds that 
the rabid protectionists of France will never admit that the 

iment has been conclusive They have even 
gone so far as to declare in the French Parliament that it has been 
conclusive the other way. Fortunately it is not of much im- 
portance what one party or another may fancy about these affairs 
of the world which material facts can decide absolutely. With a 
little patience the evidence will work itself out. 

The present production (1867) of coal in France exceeds 
120,000,000 quintaux métriques (1 quintal métrique = 100 kilo- 

mes); in 1865, for which year the accounts are not yet com- 
pleted, it had already reached 116,000,000 q. m.; in 1864, the last 
year about which full information is supplied, the number of 
mines in operation amounted to 327, and the amount extracted to 
112,426,337 q. m., worth 126,749,126fr., or 1fr. 12°8c. per 100 kilo- 
grammes, In 1860 there were 319 mines, producing 83,036,818 q. m., 
representing a value of 96,702,222fr., or lfr. 16c. per q. m. 
During these five years, therefore, the increase has been 
29,000,000q. m., or about 35 per cent. In 1855 the production 
was only 74,825,718 q. m., and in 1850 only 44,335,700 q. m., 
which would indicate an increase of nearly 11 per cent. for the 
period between 1855 and 1860—a time of crisis—and an increase of 
68 per cent for the comparatively prosperous period between 1851 
and 1855. It must not be forgotten that in 1847 the production 
had already reached more than 51,500,000 q. m., a figure which 
the revolution of 1848 had sent down to 40,000,000 q. m. After 
the coup d'état, pits which had been neglected during the time of 
slackness were again worked, and things went on faster. In the 
same way the extraction of coal had reached 79,257,005 q. m. in 
1856, but in 1857, when the crisis commenced, it went down to 
79,017,567 q. m., and in 1858, when business was at its greatest 
stagnation, to 73,525,674 q. m., gradually getting up again after 
1859. These stoppages in the rate of production occur so 
periodically—it might almost be said so regularly - that it seems 
as though industry on its read to fortune had now and then to 
stop to take breath. Some people believe that production pro- 
ceeds more rapidly than consumption, and must therefore be 
arrested at times to let the other come up to it. We might 
perhaps add that besides the influence of politics, it is necessary 
to take into account the periodical invention of new implements 
which double the rate of working, and on the other hand the 
discovery of processes which multiply the requirements of con- 
sumption. We have observed certain facts which seem to some 
extent to support this theory. Nevertheless, to whatever extent 
these considerations may diminish the influence of commercial 
freedom, this influence will be fully proved if we look at the 
increased production of coal in connection with the increase of 
exportation. The new markets which have been opened among 
the nations of Europe by recent commercial treaties have given a 
stimulus to most of the industries which employ coal; and the 
mines have thus been worked with fresh energy. 

It will not be without interest to see how the increase is divided 
among the different coal basins of France. We will enumerate 
them in the order of their importance, and they will easily be 
found on a good map. 

















1860. 1864. 
qm. q.m. 

Valenciennes... «2 «+ 2 os os 21,692,684 31,217,377 
La Loire ese 40: 90. Om 08 60 23,576,666 30, 430,534 
Alois. «+ + oo 0c ce ee 8,694,093 11,683,626 
Commentry .. «2 «2 «2 2 of 5,285,355 7,779,167 
Le Creusot and Blanzy «2 «+ «+ 5,309,525 6,809,400 
SE cc ce 0 Oe we Se wR 3,980,549 5,010,097 
Ronchin .. «+ «+ 08 ef 8 os 684,5°7 2,054,817 
MAR ee co 00 oe oe 08 oe 1,601,696 1,922 996 
Braseac «0 ce se +e oe te oe 1,334,408 1,735,903 
SE ey itm 66) 50 00 “38 00 1,559,204 1,539,800 
St. Gervais (Gruissesac) «2 «+ se 693,572 1,487,029 
DG so wn 6s. oe 40 ee 507,040 1,407,010 
Carmeauk «6 «+ ef of of « 1,219,230 1,125,530 
La Basse Loire .. oe ee 807,187 1,062,471 
SE. ci. den 0 ‘ 907,119 1,021,760 
Maine .. «oo «+ ef «of cf o 857,928 1,004,920 
Fifty-five smaller basins together .. 4,226,055 5, 133,600 

Total .o cc oe of c0” of 83,036.618 112,426,337 











Many of these basins cannot compete with English coal on 
account of their geographical position, and in part also owing to 
the nature of the coal. Out of the 112,426,327 q. m. of 1864, 
8,804,001 q. m. were anthracite, 2,642,758 q. m. lignite. And the 
regular coal is divided into various qualities:—Houil/e dure « courte 
flamme 17,629,133 q. m., houille arasse maréchale 7,427,649 q. m., 
houille grasse a longue famme 55,055,922 q.m., houille maigre « 
Jonque flamme 20,866,894 q. m. These are not equally good for all 
purposes. Another thing which we learn from these tables is 
that the increase has extended to nearly all the coal districts; and 
hence it may be concluded that the production is not intermittent, 
but furnishes the consumer constantly with the article he requires. 
If we look back as far as 1789, and* take as a unit the production 
of that time—2,400,000 q. m.—we shall find that in 1814 it 
became equal to 3°28, in 1824 to 5°52, in 1834 to 10°37, in 1844 to 
15°76, in 1854 to 28°44, and in 1864 to 46°67. 

It will be understood, of course, that the consumption has in- 
creased as well; and in fact it has always remained above the pro- 
duction, and has involved the importation of a large amount of 
coal from other countries, the details of which we shall give 
further on. But we must first notice that, taking the consumption 





going as faras 2f. 26c. per q.m. The distribution of the coal 
basins and of railways, rivers, and canals, and the position of the 
great centres of consumption, all contribute more or less to these 
differences, But we pass on to show the different classes of con- 
sumers ameng whom the coal has to be divided. The French 
Blue-book ranges them under four heads, which, with the quantity 
of coal used by each in 1860 and 1864, are as follows :— 


1864. 





1860. 

q-m. q.m. 
Manufactories and workshops .. 100,454,000 130,242,700 
Domestic purposes .. .. ° 20,729,000 20,863,100 
Steam transport .. .. ° «7 16,325,7°0 16,836,100 
Mines and quarries .. .. «. 5, 193,800 6,967,700 





It is clear, therefore, that the increase of manufacture has had 
the largest influence upon the working of the mines, The detailed 
tables inform us that in all the eighty-nine departments coal is used 
for industrial purposes, in eighty-five for railways or steamboats, 
in seventy-seven for domestic hearths, and in thirty-five for 
mining machinery. 

The increasing requirements of the French manufacturers show 
why it has been necessary to supplement the home production by 
importation. Under the first Empire France possessed Belgium 
and the rich coal basin of La Sarre; and the sea being then closed 
by British cruisers, she had to content herself with what her own 
territory produced. But after 1814 the custom of supplying the 
French manufacturers from the mines of Belgium and Saarbruck, 
now become foreign territory, and the ap) nee of Great Britain 
in the market after the peace, alarmed the roprietors of French 
mines, and a tariff was established intended to protect ‘‘ the 
national industry.” For a long time this tariff favoured the mines 
of Belgium and Prussia. It has been several times amended, and 
will no doubt have to disappear altogether. Belgian coal gained 
also another advantage by the opening of the canal of St. Quentin 
in 1810; later, the Saarbruck coal was also brought by a special 
canal, and last of all came the railways. Thus England has lost 
the relative advantages which she enjoyed before 1789. If we 
take the importation into France from the Saarbruck basin as the 


unit, Belgium then supplied 5 and England 18, while in 1864 | 


Germany had reached 12876, Belgium 401°76, and England 13263. 
But if we take the exports from each of these countries in the 
year 1789 as units, the following table will show the increase of 
the exportations to France at intervals of ten years up to the year 
1864 











| Belgium. Germany. Great Britain, 

! | 

' ' 
1789 20 ce ce oe | 1-00 1°00 1-00 
18l4 .. oo ee 2°51 2°80 0 06 
BBB cc ce ce ce 738 4°22 O14 
DBSE 2s co co . 12°40 7°30 0°27 
1844 4. cc of co | 22°31 20°99 2°37 
1864 1. oc co oo | 55°29 65°59 3°93 
1864 1c co «+ co | 80°35 | 128°76 7°36 





These figures are proportional), and however instructive they may 
be from different points of view, absolute figures have also their 
value. We must add, therefore, that in 1860, 36,201,800 q. m. of 
coals were sent to France from Belgium, 11,718,100 q. m. from 
Germany, and 13,653,000 from England; in 1864, 40,176,600 q. m. 
from Belgium, 12,876,600 from Germany, and 10,263,800 from 
England. We omit the small quantities sent from other countries. 

We must not forget the machinery employed in the mines, and 
still less the men who work it. In 1864 the327 mines in operation 
had, besides thirty-two other machines, 754 steam engines of 
29,641-horse power. In 1860 there were only 703 machines of 
27,643-horse power in the 319 mines then at work. The number 
of workmen amounted in 1864 to 77,342, the number of days’ work 
to 22,333,524, and the total wages to 58,015,795f., so that a work- 
man did on an average 288 days’ work, and his wages amounted to 
750f. In 1860 the 59,240 workmen employed only worked on an 
average 285 days, and their average annual pay was 714f. It 
remains to notice the most painful side of mining industry. Out 
of 76,666 workmen actually at work in the same mines, accidents 
occurred to 1178. Of these 186 were killed and 1072 wounded— 
a ratio of 0°0024 for the killed and 0°0140 for the wounded. The 
ratio in 1860 was 0°0027 and 0°0164, in 1861, 0°0043 and 0°0164, in 
1862 0°0023 and 0°0146, and in 1863, 0°0027 and 0°0147, It cannot 
be said with certainty that the security has proved greater during 
the last few years. 
poses to establish an insurance office against accidents; though it 
is a question whether their scheme is well devised. But in spite 
of all the dangers that universally attend this branch of industry, 
coal must be had at any price. France occupies the third place as 
a coal-producing country. Taking the quintal asa measure, we 
find that Great Britain produces about 850 millions, the Zollverein 
286 millions, France 120, Belgium 98, Austria 48, Russia 9, Spain 
33, Italy 14, and Sweden and Norway 1}.—Chronicle. 





ROYAL INSTITUTION. 

Last Friday evening the Rev. Mr. Farrar, F.R.S., one of the 
masters of Harrow School, gave a lecture at the Royal Institution, 
on ‘‘ Public School Education,” in the presence of a large auditory. 

Mr. Farrar began by pointing out that many of the most 
eminent men connected with learned and scientific societies of 
London, have strongly condemned the present system of education 
in this country, and that he himself, knowing that he was working in 
a good cause, cared little for the storm of obloquy which his active 
partisanship had brought down upon his head. Since he last had 
the honour of addressing the Institution the old system of Latin 
verse writing had begun to give way, and even grammar began to 
be more rationally taught. Still there are many schools where 
scientific education has not yet begun, for the march of improve- 
ment is necessarily slow. It took centuries to make schoolmasters 


| moderately humane, and Luther was flogged fourteen times in one 


of 1789—4,500,000 q. m.—as the unit, we find it increased in 1814 | 


to 2°06; in 1824 to 3°95, in 1834 to 7°13, in 1844 to 12°20, in 1854 
to 24°11, in 1864 to 38°87. Comparing these figures with those we 
have already given, it might be thought that the consumption has 
not kept pace with the production; but this would be an error. 
In reality it-is the importation which has: not increased equally, 
for the consumption amounting to 142,702,527 q. m. in 1860, and 
to 174;914,628 q. m. in 1864, the excess import 
tliese two years was 59,606,300 q. m., and in the second 
62,901,900 q. m.—a smaller proportion than in 1789, when the 
im m was 2;100;000 q: m., and the consumption 4,500,000q, m. 
Oddly enough many manufacturers: complain that they cannot get 
enough coal; and it might be supposed from this that the price 
mustrise. But in fact prices show a downward tendency. The 
average prices per q. m. were in 1860, lfr. 16°5c.; in 1861, 
lft. 15°5c.; in 1862, lfr. 15°lc.; in 1863, lfr. 13*lc.; in 1864, 
Ifr. 12°%5c. If it were not for these complaints one would imagine 
that the increased production must cause the decline of prices; 
but the oo is really to be explained by the greater 











facility of transport. The proof of this is as follows :-- 
Price at the place 

Price at the pit. of consumption. Difference. 

{ ff ¢ f.. & fr. c. 
1860 2c co. oo oo | 1 165 2 29°3 1 128 
$861 ne ce te oe | 1 153 2 275 1 122 
Sa so Ge wo we 1 139 2 21-2 1 73 
$O6Bi cc co. co vo 1 128 2 185 | 1 57 
_— eae 1 114 2 178 1 64 





If we were to take the different departments of France separately 


day, all about one single verb, Although few schools are 
advancing in the march of improvement the battle has begun, 
Latin and Greek are still the staples of British education, and those 
who teach these dead languages think these proposed changes false 
and mischievous. He was no enemy to a classical education, but 
he thought that its value had been immensely overrated, and that 
its scientific supporters stand entrenched behind a mountain of 


| fallacies and prejudices. Those who know public schools best. pro- 





in the former of | Bounce them to be a complete and disastrous failure, and this oon- 


viction has been expressed by great men like Mr. Stuart Mill, 
Professor Jowett, and Mr. Gladstone, the latter of wliom says, 
“ Boys learn but little here below, 
And learn that lictle ill.” 

Thus our fine manly English boys return home from expensive 
ublic schools very ig t, but possessed. of the faculty, often 
rgely developed in the lower animals, of concealing their igno- 

rance with marvellous ingenuity. 





they are required to pass certain competitive examinations have 
to go to a man to be “‘crammed,” like an empty portmanteau. 
They. know nothing about science, and after leaving school rarely 
open a Greek.or Latin book. again, after all the time they have 
wasted in. imperfectly learning these languages; in fact the books 
for which they commonly acquire a taste at school are the ‘‘ Dog 
Fiend,” the “ Yellow Frigate,” and other choice specimens of 
sensation literature. He was no enemy to a classical education, 
and thought the question ‘‘ Would you teach a boy literature or 
science?” as ridiculous as the inqpiey. whether a boy should be 
dressed in.a coat or pair of trousers, for he ought to have both. 
Still he thought six months spent over the works of Goethe and 





a very large diminution would be seen in some cases, thedifference Schiller better than a lifetime over Greek and Latin, for he looked 


Accordingly, the French Government pro- | 


The sisters at home under a | 
governess. get a far better education, for they usually acquire a 
| good knowledge of French, German, Italian, geography, and other 
| sensible things. Yet the poor brothers know nothing, and when 


to fruit and utility to some extent from early education. Let 
modern schoolmasters learn wisdom from the Greeks they praise 
so extravagantly, for those ancient pagans never dreamt of learn- 
ing any language but their own, and knew nothing about the 
grammar of the words they spoke. Are we in the nineteenth 
century to believe that we cannot learn truth without delving in 
the mud of Paganism? and are we to go out of the world and let 
the great book of the universe fall from our hands unread? One 
clever lecturer suggested in Glasgow a few days since that the 
only remedy for the national absence of education is to poison off 
the present race of schoolmasters, This plan would practically 
be difficult to carry out, and he thought that the system of 
education requires poisoning more than the pedagogues. Arago, 
Ampere, Young, and other philosophers, were good classical 
| scholars, so why should not boys be turned out of our schools well 
grounded in all branches of knowledge? He did not know that 
the languages of Greece and Rome presented higher literary 
beauties than many other tongues, for these two languages were 
not spoken solely by majestic orators and grand tragedians, but 
by tinkers, tailors, soldiers, and sailors, through all grades of 
society, down to thieves, Surely, then, under some better system 
than the present, boys might be taught to speak these languages 
in a short time, instead of spending ten or twelve years of their 
lives getting an imperfect knowledge of classics, and grinding daily 
at the dull work of parsing till their intellects become blunted. 
The fetishim which provides such an education turns out men of 
| great vacuity of intellect--though of ability in the athletic sports 
| learnt after school hours and no wonder that men of such train- 
ing expend what intelligence they have upon unworthy objects, 
and can often be thrown into ecstacies of delight at seeing a horse 
pass a post with its nose just three inches.in advance of the nose of 
another. However desirable it may be to possess schools which 
turn out men clever at gymnastic performances and learned in 
athletic sports, he did not think such men the best to rule the 
destinies of a nation in these days when great principles are 
agitating the minds of the governed, and revolution of all kinds is 
rampant. German and English universities have nothing in 
common except the name, for the former really train. up great and 
| intelligent men. About 70 per cent. of the men at Oxford are 
stated by those who know the university well to spend their time 
| in idleness, or in that extravagance which has become a byeword 
all over the country, and they do not pursue any system of 
instruction at all. In short, the nation ought to be thoroughly 
ashamed of its system of education, which is not literary, and 
does not pretend to be scientific. The boys stand in the midst of 
a region which is laden on all sides with golden grain, yet are 
taught by their elders to do nothing but pluck the gaudy and 
worthless poppies, which wither and become flaccid in the hand 
almost as soon as they are grasped. * 

Such is the train of thought followed by Mr. Farrar, who car- 
ried his hearers with him, and was warmly applauded throughout 
by one of those highly intelligent audiences which are charac- 
teristic of the Royal Institution. 











A MEETING was held at Southwell on Friday to protest against 
| the proposed abandonment cf the Midland Company’s authorised 
| line between Mansfield and Southwell. It was resolved that a 
| strong remonstrance should be made to the directors against the 
| contemplated mer eee pee and abandonment, and that any 
ne ae to Parliament with that object should be strenuously 
| opposed. 

Loupos ASSOCIATION OF FOREMEN E> GINEERS.—The ordinary 
monthly meeting of members of this institution took place at the 
| George Hotel, Aldermanbury, on Saturday, the Ist inst. The 
| installation, for his tenth year of office, of Mr. J. Newton, as pre- 
sident, constituted the earliest business of the sitting. After- 
wards several honorary and ordinary members were elected. 
Among the first were Joseph Whitworth, Esq., C.E., F.R.S., and 
John Lea, Esq., and among the latter Mr. Peter Keay, of Wool- 
wich Arsenal, and Mr, Joseph Stone, of Messrs. Cottam and Co.’s, 
Mr. W. H. Keyte next proceeded to read an eminently practical 
paper on “‘ Lining Large Iron Vessels or Boilers with Lead.” 
main portion of the writer’s statement had reference to his own 
experiences in performing works of this nature, and to the many. 
and peculiar difficulties he had encountered in carrying them out. 
Some of the phenomena in relation to the buckling and collapse 
of lead linings were very curious, and they were elucidated by 
carefully prepared diagrams. The whole question was one of 
great interest evidently to the large audience who listened to 
Mr. Keyte’s explanations, and the discussion which followed was 
well maintained by Messrs. Miles, Irvine, Fishwick, Bragg, 
Edmonds, Briggs, Stabler, and the president. A vote of thanks 
was subsequently awarded to Mr. Keyte, Mr. Newton, in a brief 
exhortative address, strongly urged the members generally to 
prepare papers in constant succession, so as to make the Associa- 
tion a great adult college for the promotion of technical know- 
ledge. He regretted the departure for India that evening of John 
Mackinlay, Esq., C.E., chief engineer of the royal dockyard, 








.E., 

| Bombay, an honorary member of the Association, and who other- 

| wise would have read a paper bearing upon a professional subject 
interestiyg to them all. That paper, however, would be trans- 
mitted on a future occasion. Much interest existed among the 
numerous staff of engineers in India in regard to the Association 
of Foremen Engineers, and he (Mr. Newton) believed that very 
soon a branch suciety would be established in Bombay, if not also 
in Calcutta, At a late hour the sitting closed. 

GOVERNMENT TRIALS OF CoaL, ---The House of Commons, at 
the close of the last session, ordered a return of the trials of 
various kinds of coal at Woolwich, Portsmouth, and Devonport, 
and the result has just appeared in a paper prepared in a tabulated 
form with the particulars stated separately for each series of 
experiments. At Woolwich fifteen trials were made upon Welsh 
coal, five on north country coal, and four on experimental fuel, 
Lambton’s Wallsend giving 8°8 lb. of water evaporated to 1 lb, of 
coal consumed, calculated from 100 deg. constant temperature of 
the feed-water, The cubic feet of water evaporated per hour by 
the same coal, calculated from the same temperature of the feed- 
water was 49°01; the percentage of clinker and ash 6°05, the 
smoke black. The Hartley coals have nearly the same character, 
but rather less clinker. The experiments upon fifteen different 
kinds of Welsh coal give pounds of water evaporated from. the 
pound of coal, varying between 8°84 from Russell's new black 
vein, and 9°88 from Powell’s Duffryn. Experiments were made 
upon four new kinds of fuel. Insole’s Merthyr for Llb, of fuel 
evaporated 93 1b. of water, and 52°83 cubic feet, of water in the 
hour. In the case of D. Davies’ ocean steam coal, it. was 10°26\b,. 

| of water to the pound of fuel, with a light smoke. At Ports- 
| mouth fifteen sorts of Welsh coal were tried, and four sorts. of 
| north country coal, while at Keyham factory they. made trials of 
twenty-two sorts of Welsh and tive sorts of experimental fuel; in 
| the case of some of the sorts only one or two trials were made, 
| while in others the trials. exceeded forty innumber. The form. of 
statement of the results of the experiments at the different dock- 
yards do not seem to correspond. Neither is there any explana- 
| tion of the persons by whom, nor the circumstances under which, 
the trials are made. The question is one of great importance, 
and it is worth while, in making these trials, to do so on an 
' uniform plan, and it is especially desirable that the statement of 
results should be certified by persons whose skill as as prao- 
tical knowledge would give authority to the record. At present 
theonly name given is that of the Chief Clerk of the Admiralty, 
The paper is printed in obedience to two orders of the House of 
Commons, one at the instance of Colonel Stuart, the other on the 
motion of Mr. Bruce, and as there can be no doubt of the advan- 
tage of future records of these trials being given on a uniform 
plan, and signed by the responsible parties who can vouch, for 
their correctness, possibly those gentlemen in any future order for 
the same kind of information will modify the terms of the motion 
so as to ensure that object. 
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WE illustrate above Mr. Payton’s very simple and compact 
water meter, the principle of which will at once be seen from the 
engravings to depend on the revolution of a pair of vanes, the 
interlocking surfaces of which are curved in prolonged epicycloids. 
The vanes, whatever be their position, divide the cylinder into two 
chambers, one in communication with the source and the other 
with the distribution. From the axes of these vanes motion is 
taken by appropriate gearing for moving the various counters on 
the index, The apparatus does not rely for exactitude of measure 
on fitting surfaces in contact amongst its parts, but on its extreme 
lightness and ease of motion, which, with the points of approxima- 
tion of vanes and cylinder brought almost, but not actually, into con- 
tact, renders the passage of unregistered water practically impos- 
sible. In fact, from the absence of friction on the surfaces of the 
registering vanes, they move with such ease as to give no appre- 
ciable resistance, and, consequently, no measurable excess of water 
passing over that which is registered. These gauges were ex- 
hibited in Paris last year, and by experiments made upon them 
under the auspices of the ‘‘Conservatoire des Arts et Métiers,” 
and vouched by M. Tresca and General Morin, we find that 
the excess of error in eight experiments, each extending 
over a period of from a quarter of an hour to an hour 
and forty minutes, and with heads of water ranging from about 
12ft. to 40ft., the highest proportional error did not exceed ‘034 
percent. It is stated that this arrangement acts well either as a 
Jump or water motor. In this case, however, the leakage of water 
must be considerably greater than when employed as a meter, for 
there will then be a considerable difference in the hydrostatic 
pressure above and below the vanes, instead of that practically 
perfect equilibrium on which the action of the meters depends. 
In this matter, however, all rotary pumps and small water motors 
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line was purchased in 1865, after the bankruptcy of the company | 
originally owning it, by a new company composed of the creditors | 
of the old concern; the new capital is composed of £72,000, 

secured as a first mortgage at 4 per cent., and £120,000 as a second | 
mortgage. In order to appreciate, however, the results attained | 
by Swiss railway industry, we must take account of the capital as | 
originally raised. In 1866 the aggregate net profit realised on the | 
Swiss lines was £574,895, which represents an average interest of | 
34 per cent. per annum on the capital expended. The profits of | 
each line in 1866 were as follows: —Lausanne and Fribourg £36,041, | 
West Swiss £76,944, Franco-Swiss £23,844, Jura Industrial £7224, 

State of Berne £10,880, Central Swiss £180,312, North-East Swiss 

£147,175, Zurich, Zug, and Lucerne £6060, and Swiss Union | 
£86,416. The receipts in 1866 might be analysed as follows:— | 
Passengers and accessories 46°12 per cent., goods 49°67 per cent., 

and miscellaneous 4°21 per cent. The working expenses of the | 
same ycar might be divided thus:—General administration 3°83 | 
per cent., maintenance of way 21°00 per cent., traffic charges | 
28°36 per cent., traction and plant 42°59 per cent., and miscel- 
laneous 4°22 per cent. The rolling stock at work upon the Swiss 
lines at the close of 1866 comprised 210 locomotives, 793 passenger 
carriages, and 3069 goods trucks. The number of passengers con- 
veyed in 1866 was 9,164,053, and the aggregate weight of the goods 
transported was 2,032,557 tons. The aggregate distance run by 
trains in 1866 was 3,322,033 miles. The quantity of coal consumed 
during 1866 was 47,169 tons, costing £60,321. The ratio of the 
working expenses to the receipts on each line was as follows:— 
Lausanne and Fribourg 50 per cent., West Swiss 38 per cent., 





are under a similar disadvantage. The system will easily be recog- | 


nised by our readers as similar to that of Behren’s rotary pump, | 


Root’s blower, and other contrivances of the same class, the dif- 
ference lying in the shape given to the vanes, and the purpose to 
which the principle is applied. We may mention that the experi- 
ments in Paris proved that the fractional error to which the 
machine was liable sensibly diminished with an increase in the 
head of water, and an increase in the velocity of the vanes. 





FOREIGN AND COLONIAL RAILWAYS. 


IT appears that at the close of 1866 there were 756% miles of 
zailway in working in Switzerland, the capital expended 
having been £16,508,800. In these totals the Lausanne and Fribourg 
and Geneva and Versoix figured for 61§ miles and £1,736,232, the 
West Swiss for 93} miles and £2,858,520, the nco-Swiss for 45 
miles and £1,026,000, the Jura Industrial for 23} miles and £696,700, 
the lines of the State of Berne for 53} miles and £724,000; the 
Central Swiss for 155§ miles and £3,256,700, the North-East Swiss 
for 111} miles and £2,255,890, the Zurich, Zug, and Lucerne for 40 
miles and £480,000, and the Swiss Union for 1713 miles and 
£3,374,758. Strictly —ome, we ought to add to this enumera- 
tion a troncon from Bouveret to Sion (line of Italy), 40 miles, 
and another from Bulach to Regensberg 124 miles; with regard to 
these small sections, however, we have no precise information in 
other respects. In the totals given as to the capital of each under- 
taking, no account has been taken of the subventions furnished by 
cantons and communes. The subdivision of the capital of each 
company into shares and obligations has been as follows:—Lausanne 
and Fribourg, original shares £578,200, preference shares £144,400, 
and obligations £1,143,592; West Swiss, original shares £1,378,520, 
preference shares £200,000, and obligations £1,280,000; Franco- 
Swiss, original shares £480,000, obligations £546,000; Jura Indus- 
trial, original shares £300,066, and obligations £396,634; State of 
Berne, obligations £724,000; Central Swiss, original shares 
£1,504,700, obligations £1,752,000; North-East Swiss, original 
shares £1,148,320, obligations £1,207,570; Zurich, Zug, and 
Lucerne, obligations £480,000, Swiss Union, original shares 
£900,000, preference shares £700,000, obligations £1,774,758. The 
total capital raised by shares at the close of 1866 was thus 
£7,204,246, and by obligations £9,304,554. The Jura Industrial 


Franco-Swiss 56 per cent., Jura Industrial 71 per cent., State of 
Berne 79 per cent., Central Swiss 41 per cent., North-East Swiss 
42 per cent., Zurich, Zug, and Lucerne 82 per cent., and Swiss 
Union 49 per cent. The return realised by each company upon the ‘ 
capital expended by it was at the following rate in 1866:—Lausanne 
and Fribourg 2°07 per cent., West Swiss 2°69 per cent., Franco- 
Swiss 2°32 per cent., Jura Industrial 1°04 per cent. State of Berne 
1°50 per cent., Central Swiss 5°54 per cent.. North-East Swiss 6°24 

er cent., Zurich, Zug, and Lucerne 1°26 per cent., and Swiss 

nion 2°56 per cent., average 3°48 per cent. All things considered, 
these results are not very brilliant, the only profitable undertakings 
being the Central Swiss and the North-East Swiss. 

It will be remembered that the Indian Branch Railway Company 
—a non-guaranteed undertaking, which proposed to construct a 
variety of feeders to the great Indian guaranteed systems --has 
become the Oude and Rohilcund Railway Company, with a Govern- 
ment guarantee of 5 per cent. on the capital expended. With con- 
siderable difficulty, and not without a loan from the Government, 
the first company obtained just sufficient funds, viz., £225,000, to 
enable it to construct a line from Cawnpore to Lucknow in Oude, 
a distance of 42 miles, having previously executed a branch line 
to Moorshedabad, from the Nulhatee station of the East Indian 
Railway in Bengal, but it was not found possible to induce the 
public to subscribe a further amount of capital upon the terms 
granted. The districts of Oude and Rohilcund, through which 
the company’s re-organised system passes, are populous and highly 
productive, and there are few engineering difficulties or works of 
great magnitude, except bridges over the Ganges, which will have 
to be thrown across that great stream if the full benefits of the 
lines are to be secured. In the contract under which the guarantee 
of interest is given to the Oude and Rohilcund Company there is 
no period fixed for the termination of the guarantee or of the 
interest of the company in the undertaking, but the Government 
has the power of taking possession of the line after the first twenty 
years of the agreement, or at the expiration of any ten years there- 
after. In the event of the Government exercising this power 
within one hundred years it will have to pay to the company a sum 
equivalent to the average value of the stock during the three pre- 
ceding years. If the Government does not exercise the power 
until after one hundred years it has only to pay back the capital 
expended. The company has the power of surrendering the line 
to the Government at any time after it has been opened for six 
months. If after the surveys for the lines have been made the 








Secretary of State for India in council should consider it undesir- 
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able to proceed with the works, he is empowered to terminate the 
contract by paying the expenses of the surveys and returning to 
the company any money which it may have paid into the Govern- 
ment treasury. With regard to other Indian railway matters 
there is a project now under the consideration of the Madras 
Government for the construction of a tramway or light railway 
from the Poothanoor station of the Madras system to Kullair at the 
foot of the Coonoor Ghaut. . 

We continue tke details which we have afforded on two or three 
previous occasions with respect to Spanish railways. The next line 
to which it seems desirable to refer is that from Ciudad Real to 
Badajoz, 2134 miles in length. This line does not present much 
interest in a technical point of view,.as.it utilises through almost 
its whole route the valley of the Guadiana, . The most important 
work is a bridge over that river, about nine miles from Merida; this 
bridge is formed of eleven metallic spans supported on piers and 
abutments of masonry; each opening is 166ft. 8in. in width, except 
those at the two extremities, which are reduced to 142ft. The 
Tudela and Bilbao line, which is one of very considerable difficulty, 
is 150% miles in length. Bilbao is not very much above the levei 
of the sea, while the point at which the Cantabrian chain of moun- 
tains is traversed, 295 miles from Bilbao, is 2080ft. above the sea 
level. Thus for thirty miles the line has to rise 65ft. per mile, and 
to attain this result it has to work its way through a heavy and a 
most difficult country, the result being heavy and costly cuttings 
and embankments. To give an idea of these works it will suffice 
to state that 11} miles of line near the mountain ridge gave rise to 
no less than 2,200,000 cubic metres of cutting, the greater part 
being executed through rock. At another point an arm of the 
Ebro is diverted, and the line is constructed in its old bed. A 
thodel of this line, it may be remembered, was one of the attrac- 
tions at the International Exhibition in 1862. A line has been 
carried out from Barcelona, vid Mataro, to the Rambla de Santa 
Coloma. The length is 463 miles, but with the exception of one 
section the works present nothing of a very striking character. 
There are altogether seven tunnels upon the line, but they are not 
of any very great extent. The longest of them is that of the Torreta, 
which is 1475ft. in length, and is pierced with a curve of 4333ft. 
radius. Among the bridges we may mention those of the Besos 
and the Tordera, formed respectively with five and seven spans of 
83ft. and 100ft. opening. The contiguity of this line to the sea 
exposes it to frequent interruptions of traffic. 

The revenue of the Victorian Government lines—that is the 
Murray River line, the Williamstown line, and the Ballarat line, 
in the colony of Victoria—appears to have rather sensibly retro- 
graded last year, the aggregate receipts to November 14th having 
been £456,009, as compared with £500,738, to the corresponding date 
of 1866, showing a decrease of £44,739. The Victorians complain 
that these lines have been misrepresented in the Melbourne 
correspondence of the Zimes, which made it out that they did not 
clear their working expenses, while it was expected that last year 
would result in a net profit of £27,000 available for the payment 
of interest on the debentures issued by the Victorian Government 
to provide the capital required for their construction. The interest 
accruing on these debentures is at the rate of 6 per cent. per 
annum, while the net revenue acquired is at the rate of about 3 per 
cent. per annum, leaving about an equal amount to be made good 
by the Victorian Government. 





A PROFESSIONAL DIRECTORY.—We are pleased to find that a 
serious want is at last to be supplied. We are to have a profes- 
sional directory comprising one general alphabetical classification 
of all architects, engineers, surveyors, and constructors of im- 
portant public works resident in London and the chief cities, 
towns, and principal places in England, Scotland, and Wales; and 
a concise record of noteworthy facts in the professional history of 
our living architects and engineers, and of those prominently 
identified with the execution of important public undertakings. 
The work is being brought out by Messrs. Wyman and Son, of 
Great Queen-street, London, at a moderate price. Judging from 
the specimen} pages which we have examined, the book will per- 
fectly answer its purpose. 
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VALVE GEAR OF THE STEAMSHIP LONDON AND HLMS. SHEARWATER. 


MESSRS, R. AND W. HAWTHORN; ENGINEERS, NEWCASTLE-ON-TYNE. 


STEAM OUT_OPF; AT.6 INS.8Y EXPANSION VALVE 
VECOGITY =, 85_ REVS: PER, MINUTE 
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THE arrangement of the valves in the” engines shown at the 
bottom of our engraving was specially designed to carry out a more 
perfect system of expansion than had previously been effected in 
screw engines in the navy by the throttle or disc and double-beat 
valves, neither of which are well adapted for engines working at 
high speeds. The engines have cylinders 40in. diam. and ift. 10in. 
stroke. The main valve is single-ported, worked by means of two 
eccentrics through the medium of a link in the ordinary way, and 
having on its back a plate expansion valve, which cuts off the 
steam from the main valve with its inside edges. The expansion 
valve is worked by means of a single eccentric, the rod of which 
is attached to one end of the expansion link, the other end of the 
link being guided by means of a rod from a concentric ring on the 
screw shaft. When the expansion link is shifted so that the slide rod 
is placed in a line with the rod attached to the concentric ring, the 
expansion slide has no motion, leaving the main slide to act alone, 
and the steam is not cut off until the piston has travelled 19in. in 
a stroke of 22in. By bringing the opposite end of the link into 
gear the greatest degree of expansion is obtained, the steam being | 
cut off when the piston has only moved 4jin. Between these | 





extreme points various dgrees of expansion are obtained in various 
positions of the expansion link. 

In the engines the grades are nine, No. 1 being the greatest ex- 
pansion and No, 9 the dead point. The mean opening of the port 





a 






SQ’ 










FULC STEAM 
















S iy vEetocity = SI REYS. PER “imUTE 
N : : 
WN SS ff : 
Ma iF ~~ : 
” \ p 
Sian alalala!|@lalpmin " 
=l=l-l-l~-l-l-|=]. x 
: “Sle 
< o 2 & 
e welele! | elo) Sela] s os 
S Oa) al Oo) oi ain-i-j}s ° 
4 S wy ” 
< 
a 
os 
~ 


























o " 
= i 


emi 


Wy 











Mi 


Hi 


‘IN! 


EXPANSION VALVE IN FULL CEAR;: 


STEAM WHEN PISTON HAS 


(4ins. IN A STROKE OF 22.1NS. 





is 1jin. at the worst point, and it is rapidly increased. The action 
of the cutting off is very quick, and being done close up to the 
cylinder ports the advantages of expansion are fully realised, 
while the exhaust is perfectly free, commencing to open at 19in., 
so that it is nearly full open for the return of the piston. 

Our correspondents who wish to get information on the mode of 
designing expansion valves of this type cannot do better than to 
lay out the gear illustrated above full size. This gear, 
designed by R. and W. Hawthorn, is excellent, and, as a good 
na may example, we have much pleasure in putting it before our 
readers. 

Valve Gear of the Engines of H.M.S. Shearwater.—Main slide : 
Stroke of piston, 22in.; radius of link, 4ft.; lap on steam side, fin.; 
lap on exhaust side, }in.; travel of valve, 6in.; steam cut off from 
commencement of stroke, 19in,; exhaust opens from commence- 
ment of stroke, 19in.; working centres of link, 15in.; throw of 
eccentrics, 6jin.; width of steam port, 2iin.; length of ditto, 23in. ; 
link suspended from centre. Expansion slide—Grades of expan- 
sion : No. 1, cut off 4}in.; 2, 5jin.; 3, 8fin.; 4, 12in.; 5, 14yzin.; 
6, 17jin.; 7, 18}in.; 8, 20}in.; 9, dead point; mean opening of 
port, Ijin. ; link suspended from centre; steam cut off by inside 
edges of valve. 

Tables and Dimensions of the Valve Gear of I.S.O. London. 
Main Slide: Link, 16in. working centres; eccentrics, Gin. throw; 
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Forward gear : 


stroke of pistons, 30in.; radius of link, 7ft. 4in. 
Lap on steam side (front), mean jin., (back) mean jin.; lap on 


exhaust side (front), Oin., (back) Oin.; lead (front), mean jin., 
(back) mean jin.; travel of valve (front), 6in., (back), 6in.; opening 
of port (front), 2in., (back) 2in.; *steam cut off (front), 27in 
(back) 254in.; *exhaust opens, 3in. opening (front), 284in., (back, 
28hin.; *exhaust closes (front), 28jin., (back) 28}in.; roll of slider 
(front), jin., (back) jin.; cylinder steam ports, 3in. by 24in.; 
exhaust port, 5in.; ports in steam slide, 2in.; exhaust passage, 3in.; 
link suspended by centre on vertical centre line. 
Expansion Slide : Link, \6}in. working centres; eccentrics, 6yin throw, 
Grades of expansion, forward gear only. 














| No. 1. |No. 2.|No. 3,./No, 4. No. 5.|No. 6| No. 7. 
Extreme| Mid, | Extreme 
| in, in. | in, | im. | im, | tn. in, 
Brave oo os 00 oo] OF | 16 | 53 | 6 | 6 6+ 
Cutoff, front .. «| 5 | 2 | 8 | 133 12 14 16 
De. beck «. oo] & 6} | 8B | 102 | 12 4 |. 6 
Roll of slider 4. « j | s | | i 








Port opens 2in. in every grade ; link suspended by centre on vertical centre 
iine; steam cut-off by outside edges of valve. 





* From beginning of stroke. 
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THE INSTITUTION OF CIVIL ENGINEERS. 
(Concluded from p. 79) 

When the committee began their labours the manufacture of 
armour plates had only been attempted by one or two makers, and 
even in their hands was little more than tentative; the quality was 
very uncertain, and no great reliance could be placed on the resist- 
ing power of any plates above 3in. thick. But during three years’ 
experience many e: makers had come into the field, the 
general average of became greatly improved and much 
more certain, and . and 54in. thick could be produced 
with their full resis power. 

In the middle of the Iron Plate Committee was dissolved, 
and their functions re-transferred to the military and naval autho- 
rities. I cannet but think this step to have been injudicious, for 
although doubtless the Government of the-day thought that the 
question had ved at such a stage of development as no longer 
treatment, yet they omitted, I think, 


the m4 that the comparative questior. between 
guss iron was then at least in a high degree progres- 










sive, ang was to go on the technical treatment 
phy te necessary; and experience has shown 

is 

The have behind them full records of everything 
they in volumes of reports and proceed- 
ings, & masg ef i at interest and value, and form- 
ing a ™ ‘afta was then known on the sub- 
ject. It is te be regretted these volumes are not published, 

find it on record in our correspondence that one of the members 
of the committee, Dr. Pole, obtained the special permission of the 


Government te give to this Institution a summary of the contents 

of these and I take the opportunity of reminding that 

— thas his undertaking to that effect has not yet been ful- 
ed. 

_The attention of the Iron Plate Committee was principally 
directed to plates to be applied te ships; recent circumstances haye 
led to the temporary re-appointment of a Government committee 
on iron plates, similarly constituted to the last, and comprising the 
same civil members; and it is to be that their labours may 
not be prematurely checked, but they may be allowed to 
pursue their investigations on the application of iron plates to land 
forts, so far ag to afford safe data to our Royal Engineers, and to 
prevent the serious evils which might result from the large appli- 
cation of iron to our fortifications on any system which had not 
been folly investigated and thoroughly tested. I also venture to 
submit that the hands of the committee would be strengthened 
by the addition of a naval architect experienced in the building of 
armour-clad ships, 

During the last few years the size and thickness of iron plates 
have tly increased. The plates of the Warrior, constructed 
in 186], were 4}in. thick; those of the Bellerophon are 6in. thick; 
whilo the Hercules has plates of 8in., and 9in. thick at the water- 
line. In France the plates used for the navy haye been increased 
to a thickness of 15 centimetres, or 6in., and the Marengo and the 
Ocean will have at the water-line plates of a thickness of 20 centi- 
metres, or nearly Sin. A wrought iron plate, i4ft. long. and 6ft. 
6in. wide, and 15in. thick, has ad prepared for trial at Shoebury- 
ness. Some of the principal English manufacturers (Messrs. J. 
Brown and Co., C. Cammell and Co., and the Milwall Iron Com- 
pany) now offer to roll plates about 20ft. long, 6ft. wide, and lin. 
thick; but it may be doubted whether plates of such thickness 
and size can at present be so perfectly manufactured as io give 
their full proportionate resistance : the production of thoroughly 
sound and uniform plates of large size, 10in. thick, may, however, 
I believe, be regarded as an accomplished fact. 

Concurrently with the production of iron plates for purposes 
of protection there has been a great increase in the size and 
destructive power of ordnance. Some of the earliest guns known 
were compound or built guns. In the Royal Military Repository 
at Woolwich is one of the time of Henry VI. (1422 to 1461), com- 
posed of two circles of longitudinal iron bars, imperfectly welded 
and close-hooped with iron rings, with a bronze powder chamber 
inserted in the breech; indeed, for guns of any size a built gun was 
a necessity at a period when the manipulation of metals in large 
masses was a rare and difficult operation. The great bombards at 
Edinburgh and Ghent, closely similar to one another in design, 
and those of English manufacture at Mont St. Michel, are notable 
instances of large built guns, which, however, could probably not 
have stood one full charge of powder of modern strength. 

The development of art in the fifteenth century, which revived 
large bronze castings for ornamental purposes, led, perhaps, to the 
use of bronge for guns. In the year 1543, in the reign of Henry 
VIIL, Ralph Hogge is stated to have cast, at Buckstead, in 
Sussex, the first cast iron guns used in England, but it was not 
until a much later period that cast iron guns were largely used in 
England, or at all on the Continent. For many years before the 
Crimean war brass and iron guns had been made with very little 
change ef form; but when public opinion was drawn to the appli- 
cation of mechanical improvements to the production of guns of 
great size and strength, clever designs were mea 34 forward by so 
many that I will not attempt here to give even a list, much less 
to assign to each its due proportion of merit; but the large 
wrought iron Horsfall gun of the Mersey Company and the 
monster mortar of Mr. Malle: 
examples. Tho Horsfall’s was a smooth-bore gun, in one piece, 
w 21 tons, and having a calibre of 13in.; and it is now 
mounted a Fort. Mr. Mallet’s mortars were compound, 
weighing forty-one tons, with a calibre of 36in., from one of 
which, with a of 70 lb. of powder, a shell weighing 
2395 lb, was thrown 2759 yards, burying itself eight yards in the 
ground on its fall, The limited practice with this mortar was in- 
terrupted by the fracture of a tie-bolt; but it is greatly to be 


regretted that no further euperimante have been made with it, or 
with the piece, which has never been fired. 
The remembrance of the discussions held in this room will re- 


call the names of Sir W. Armstrong, M. Inst. C.E., Mr. Whit- 
worth, M. Inst. 0.E., Mr. R. Mallet, M. Inst. C.E., Mr. Longridge, 
M. Inst. O.E.; Blakely, R.A., and others, as having 
either inv: ific principles which should direct the 
construction of greet Gans, oF applied those principles to various 
, \ ou will all remember that in 1860 
breech-loading rifled guns were the order of the day, and that 
n as materials, were considered to fulfil 
the conditions. he designs which had earned the 
both from the Government and the public, 

had been ‘od by those two- distinguished members of our 
body, Sir William Armstrong and Mr. Whitworth; and as far as 
the construction of the guns was then concerned, the leading points 
of difference were, that while the Armstrong gun was built up of 
several rings or tubes of coiled wrought iron shrunk over one 
another and over a steel lining, with small grooves to take a soft- 
coated projectile, the Whitworth gun was built up of tubes of mild 
steel, forced with a taper over one another and over a steel lining, 
the bore being polygonal, with a hard mechanically-fitting pro- 


jectile. 

The details of both systems were subsequently more or less 
changed and in January, 1863, a special mixed committee was 
appointed to make full experiments, and to investigate, with two 
calibres, viz., 12-pounders and 70-pounders, the comparative merits 
in construction, endurance, range, and accuracy, and in fact, in all 
the qualities which a gun should possess. The investigation was 
completed in April, 1865; the information collected showed, in both 
systems, results as to structural strength, and efficacy and accuracy 
of fire, which had not been previously attained, and while it was 
not in all respects conclusive as to the comparative merits of the 
guns, it painted out more prominently than ever the perfection to 
— artillery might be brought by the application of engineering 


skill. 
In 1859 Sir William Armstrong was appointed Superintendent 
of the Royal Gun Factories, and, assisted by Mr. Anderson, 


t may be cited as two remarkable, 





established the new workshops for the construction of compound 
guns, which were fitted up with machinery of great power and 
accuracy, specially designed for dealing with large masses of 
metal, and for ensuring preeision of manufacture in putting to- 
gether the various parts of the Armstrong gun, which, practically, 
became the gun of the servic». 

In 1863, Sir William Armstrong resigned his office, which has 
since been filled by Colonel Campbell, R.A., with Mr. R. Fraser, 
M. Inst. C.E., as his executive assistant. 

Irrespective of breech-loading, which has been abandoned in this 
country for heavy guns, and of —) in which the original mode 
has been’to a great extent superseded by larger grooves to guide 
soft metal studs fixed on a hard metal projectile, the gun now 
generally manufactured for the service has undergone considera 
structural changes, the most material one being the diminution of 
the number of parts, and the substitution of outer coils of fibrous 
Staffordshire iron for coils of the best Yorkshire iron, tough 
steel being still maintained for the lining, as best resisting surface 
wear. In the former type of gun there was a forged breech-piece 
over the breech end of the steel lining tube, and, according to the 
size of the gun, a greater or less number of coiled tubes, carefully 
and successively fitted on. The pattern at present in use for all 
guns consists of only four pieces, viz., Ist, the steel barrel or 
lining; 2nd, a coiled tube over the barrél, extending from the 
muzzle nearly to the trunnions; 3rd, the breech coil, consisting of 
three coils in alternate directions, welded together, with a trunnion 
piece welded on, the whole piece shrunk on over the breech of the 
barrel, and lapping over the front coil; 4th, the cascable. It is 
considered by the present authorities that the diminution in 
number of parts leaves the gun less liable to injury by accident, 
and less dependent upon perfection in manufacture, and that prac- 
tically an equal amount of strength is obtained; while it is held 
that a fibrous iron is to be preferred as more workable for coils, 
and as giving out its greatest strain over a greater distance than 
the best Yorkshire iron, which, while stronger statically, is con- 
sidered not to yield so far before fracture. Itis stated that this 
change has diminished the cost of production by 35 or 40 per cent. 

The heaviest projectile thrown by any gun in the service prior to 
1854 was the 200 Ib. shell of the 13in. mortar. 

The largest Armstrong gun hitherto constructed is an experi- 
mental one, which has a calibre of 13°lin., weighs twenty-three 
tons, and throws a shell of 600 lb. 

It is intended that future 12in, guns shall have a weight of 
twenty-five tons. 

The llin. gun lately constructed weighs twenty-three tons, and 
the weight of the several parts are as follows:—The steel barrel, 
5 tons 5 ewt. in the rough, 2 tons 16 cwt. finished; the muzzle coil, 
2 tons 15 ewt. in the rough, 1 ton 16 ewt, finished; the trunnion 
and breech coil, 22 ions 6 ewt. in the rough, 17 tons 17 cwt. 
finished; the cascable 14 cwt. in the rough, 11 cwt. finished. 

Two guns of Mr. Whitworth’s, of 9in. calibre, and weighing 
fifteen tons, are about to be delivered for trial. 

Prior to the mechanical improvements which have led up to the 
present rifled guns, the greatest distance to which a projectile was 
ever thrown from a smooth-bore gun was not much over 6000 
yards, and the limit of bombarding range at high elevations, with 
the 13in. mortar was 4500 yards. With the modern ordnance pro- 
jectiles have been thrown with greater precision to a range exceed- 
ing 10,000 yards; the guns of the service make good practice at 
6500 yards—in fact, much better practice than was formerly 
attainable at 3000 yards, 

At 1000 yards the mean error of range of round shot from 
smooth bores may be taken as forty-three yards, and that of rifled 
shot nineteen yards; the mean error of direction (referred to the 
mean direction of all the shot) with round shot may be taken as 
4°1 yards, and with rifled shot as 0°8 yard. At 2000 yards the 
mean error of range of round shot may be taken as sixty yards, 
and that of rifled shot twenty-one yards; the mean error of direc- 
tion with round shot ten yards, and with rifled shot twenty-one 
yards. In other words—the accuracy being inversely as the pro- 
ducts of the errors—-the rifled gun is in one case more than eleven 
times, and in the other more than thirteen times, as accurate as the 
smooth bore. 

I have alluded to the structure and effects of British modern 
ordnance as giving another marked example of the advantage 
which has followed the application of engineering skill, and the 
production of machines of special power, accuracy, and fitness, 
with which the names of Mr. Nasmyth, Mr. Whitworth, and Sir 
W. Armstrong are enduringly associated; and although I feel that 
a detailed comparison with the ordnance of other countries wotld 
perhaps be out of place, I may be allowed to express my belief 
that great as have been the advances made in the manufacture of 
heavy ordnance in France, in Prussia, and in the United States, 
neither have attained the certainty, the economy, or the perfection 
of the productions of British factories, But all our improvements 
will be of little avail in time of need until smooth bores are much 
more largely replaced by rifled guns. Meanwhile, for all practical 
purposes, we are almost unarmed in many of our so-called defences 
at home and abroad. 

While such important changes have been effected in modern 
ordnance the advance recently made in naval construction is alike 
remarkable, and would have been equally impossible without the 
resources of modern engineering. 

Without attempting to trace the progress from wooden to iron 
ships, or all the steps by which our naval architects have passed 
from the earliest to the most recent types of armour-clad cag I 
propose to illustrate the general results by some comparisons be- 
tween the structures of the Warrior and the Hercules as ships of 
1860 and of the present period respectively. The Warrior, of 
6109 tons, and 1250-horse power, has armour plating 4}in. thick, 
with teak backing of 18in., and an inner skin of nine-sixteenths of 
an inch, the whole being backed by vertical frames ]0in. deep and 
about 2ft. apart. A length of 213ft. in the middle part of the ship 
is plated, and upwards of 80ft. at each end unprotected. The 
armour plating of the midship battery extends from 6ft. 3in. below 
the load line to the height of the upper deck, while the ends of the 
battery are protected by transverse armour plated bulkheads. 
The unprotected ends are divided into water-tight compartments, 
as a provision against the danger of shot holes near the water line, 
but there is no protection to the rudder-head and steering appa- 
ratus. The bow and stern guns on the upper deck are unpro- 
tected, and the only guns that can be fought under cover are on 
the broadside, where they cannot be trained through an are of 
more than 50 deg. or 60 deg., a serious inconvenience with a vessel 
whose length of 380ft. is not favourable to rapid manceuvring. 

The objections raised to a system which left so much of the ship 
unprotected, led, in ships of the Agincourt class and the converted 
wooden line-of-battle ships, to the adoption of complete armour 
plating for the whole length of the ship, from the upper deck toa 
few feet below the water line; but as the increasing power of guns 
made it necessary that armour-plating, to be effectual, should have 
greater thickness and weight, it became evident that to continue 
complete protection would involve such increase in the size of a 
ship as to render her almost useless for manceuvring. These con- 
siderations led to the introduction of the arrangement now adopted 
for the broadside ships of our navy, which provides a protected 
battery amidships shut in by armour-plated bulkheads, and a belt 
of armour for the whole length in the neighbourhood of the water 
line. By this means, in addition to the battery, protection is 
given to the neighbourhood of the whole water line, to the engines 
and boilers, and to the rudder-head and steering apparatus. The 
first example of this distribution of armour was its application, in 
1862, in the conversion of the Enterprise, a wooden sloop, from the 
designs of Mr. Reed, Chief Constructor to the royal navy. 

The Hercules, of 5226 tons, and 1200-horse power, has armour 
plating arranged on the same principle, with the imrort int addi- 
tion that besides the central battery on the main deck, 73ft. long. 
there are protected batteries on the main deck at th» bow and 
stern 20ft. and 8ft. long precisely. The lower edge of the armour 
is 6ft. below the load line; on the batteries it extends up to the 





upper deck, and along the belt it ends at the main deck. The 


armour about the water line is 9in. thick, thence up to the port sill 
of the battery deck it is 8in., and the remainder 6in. The teak 
backing varies from 10in. to 12in. in thickness, and the skin 
plating is in two thicknesses of fin. each. The vertical frames 
behind the armour are 10in. deep and 2ft. apart, with horizontal 
girders of about the same size, and at equal distances, placed out- 
side the skin plating. Within this structure is a second w 
backing, supported by a second series of skin plates and vertical 
frames from the lower deck down to the lower edge of the armour. 
Before and abaft the central battery there is iron plating below the 

lanking of the main deck, as a protection from vertical fire where 
Phe armour only extends a few feet above the load line. 

The sides of this ship are recessed before and abaft the central 
battery, so that by means of embrasures in the armour-plated 
bulkheads the foremost and aftermost gun on each broadside can 
be traversed on turntables, so as to fire at an angle of 15 deg. with 
the line of the keel, while that line is commanded by the guns in 
the bow and stern batteries. The Hercules is 8in. wider in beam 
than the Warrior, but 55ft. shorter, and of 883 tons less burthen. 
She will carry a smaller number of guns, but of much greater 
weight, so that in the particulars above given she has the elements 
of much greater power both for offence and defence, while in the 
former quality she is perhaps inferior in some respects to a type of 
ship now on the stocks, such as the Invincible, which has an upper 
deek battery to carry four guns, each of which can be fired eithe 
from the broadside or fore and aft. ’ 

To the proper use of armour plating iron ships have become a 
necessary condition, and in their construction the principles 
worked out by our late vice-president, Mr. I. K. Brunel, by which 
the different parts of an iron ship are made to contribute to its 
strength, have become of great value. Mr. Scott Russell, the late 
Mr. Miller, Mr. R. Napier, Mr. Samuda, aad others of our mem- 
bers, have borne their share in modern improvements in iron ship- 
building, and with those naval architects who are not yet mem- 
bers of our body we claim professional brotherhood. No member 
of this Institution is likely to overlook the increased power which 
our navy has derived from the improvements in marine engines in 
which Messrs. Maudslay and Field, Penn, Seaward, Rennie, 
Lloyd, Stephenson, Ravenhili, Humphreys, and others of our 
members have taken so active a part; and the screw propeller was 
first practically introduced and subsequently brought to its present 
use by the labours of members of our body. 

Our navy now possesses thirty-one ironclad ships, and eight 
more are on the stocks, four of the existing ships being furnished 
with turrets, which are to be supplied to two of the new ones. 
Admitting that this number represents a formidable force, and 
that in structural qualities our recent ships are excellent in design 
and construction, and superior to those of other countries, it must 
be remembered that many of our ships are of doubtful strength; 
and you will probably be surprised to hear that the sum devoted 
to the construction of new ironclad ships for the current year 
does not reach £900,000, being less than one-twelfth of the vote 
for the navy, and barely sufficient to build three ironclad frigates. 
If an ironclad fleet be proper and necessary surely this fact merits 
the gravest consideration. 

In the construction or improvement of our existing fortifications 
it must be admitted that our profession can claim to have contri- 
buted comparatively but little. Our past presidents, Mr. Hawk- 
shaw and Mr. M’Clean, have been intrusted with the construction 
of the foundations for forts at Spithead and Plymouth, of which 
we hope in due time to receive the records. The use of iron plates 
for land defences has at present been little more than experimental; 
various mechanical appliances are however in contemplation or 
under trial, and iron armour is proposed for many of the sea and 
river forts, to several of which turrets also will be applied. It 
cannot be denied that if much money had been laid out on works 
of this character with the information of only a few years ago 
most of that expense would have been wasted; at the same time 
it may be suggested that improvements may come too late if they 
are delayed in hopes of arriving at perfection. 

Any notice of the principal applications of engineering to the 
purposes of national defence would be incomplete without some 
reference to railways, which have always been expected to have an 
important bearing on modern warfare. They were admitted to be 
of great use in the movement and concentration of troops in the 
war in Lombardy in 1859; and in the German war of 1866 the 
Prussian Government organised a special corps consisting of work- 
men and railway servants, under the direction of engineers and 
traffic officers, of which a division was attached to each ‘‘ corps 
darmée,” to act, assisted by a military escort, in advance of the 
army, to repair any damages effected by a retreating enemy, to 
work lines occupied by the army, and, in case of retreat, to destroy 
lines in their rear. 

Lieutenant Hozier, in his admirable account of the Seven 
Weeks’ War, admits the value of improved roads and railways in 
shortening the duration of campaigns, and especially in facilitating 
the transport of provisions, stores, and a siege train, and in reliev- 
ing soldiers of heavy loads; but he considers that the power of 
railways for the transport of troops has been over-estimated, and 
that in an enemy’s country railways have been proved to be of no 
use for the transport of the troops of the invader during his 
advance, as the defending army breaks them up, and they cannot 
be repaired quickly enough. But even independently of hostile 
obstructions, he says that experience proves that 10,000 men 
equipped for the field is the most that can be calculated upon to 
be moved per day on a single railway; that when the Prussians 
were concentrating their army for the invasion of Saxony it was 
rarely possible to send more than twelve trains a day, and that it 
required nearly ten days to move a corps @armée of 30,000 men 
with all its train and baggage; and that even when the Austrian 
army was in retreat on Vienna, with little train and no baggage, it 
took them about six days to move 40,000 men. 

I cannot but think that Mr. Hozier’s views of the carrying capa- 
city of railways might have been modified by the knowledge of 
what is done on the volunteer field days in this country, while his 
opinions on the uselessness of railways in an enemy’s country are 
apparently inconsistent with the experience of the last American 
war. 

In that war railways and steamboats were found of inestimable 
advantage. The reports of General Parsons, chief of rail and river 
transportation for the United States, show that he considered that 
the application of steam to transport had modified the art of war 
as much as the pursuits of peace; and he stated in 1865, as the 
result of his experience, that ‘‘it is now practicable, on twenty- 
four hours’ notice, to embark by railway, at Boston or Baltimore, 
a larger army than that with which Napoleon won some of his 
most decisive victories, and landing it within three days at Cairo, 
1200 miles distant, there embark it on transports, and within 
four days’ more timie disembark it at New Orleans, 1000 miles 
farther.” In January, 1865, in the depth of a severe winter, the 
23rd army corps was wanted for Generai Grant’s operations before 
Richmond. After four or five days’ notice this force, consisting 
of 20,000 men, with all its artillery, and over 1000 animals, was 
started from the Tennessee River, and moved nearly 1400 miles in 
an average time not exceeding eleven days. The distance was 
about equally divided between water and railway transport, along 
rivers obstructed by fog and ic, and over mountains during violent 
snow storms, with various interruptions, including thirty hours’ 
detention from fog in the river, and at one point the unexpected 
delay of transferring the troops {o boats of a smaller class, the rail- 
road meanwhile being in the lad condition unavoidable in the 
severe winters of North America. Within seventeen days from 
the embarkation of the first trooy s on the Tennessee General Par- 
sons had the satisfaction of seeing the army quietly encamped on 
the banks of the Potomac, as fresh as when they started from the 
Tennessee. — 

During the war 611 miles of railway in Virginia, Maryland, and 
Pennsylvania, 293 miles in North Carolina, and 1201 miles in the 
military division of the Mississippi, giving a total of 2105 miles, 
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were more or less occupied by the United States authorities as 
military railways, under the direction of General M’Callum, the 
Government staff carrying on all the working of these lines, and 
repairs of works and rolling stock, and to some extent the rolling 
of rails and the construction of new lines. At an early period a 
number of workmen, under competent engineers and foremen, 
were formed into a ‘‘ construction corps,” and stationed in detach- 
ments along any railway exposed to hostile attack, and stores were 
established at intervals to furnish the necessary supplies of rails, 
fittings, sleepers, and bridge timber. This corps became at last 
very experienced in the work of repairing damage. General 
M’Callum’s reports state that the Rappahannock River Bridge, 
625ft. long and 35ft. high, was rebuilt in nineteen working hours; 
that Potomac Creek Bridge, 414ft. long and 82ft. high, was built in 
forty working hours; that Chattahoochee Bridge, 780ft. long and 
92ft. high, was completed in four and a-half days; that between 
Tunnel Hill and Resaca twenty-five miles of permanent way and 
230ft. of bridges were constructed in seven and a-half days; and 
near Big Shanty thirty-five and a-half miles of permanent way and 
455ft. of bridges in thirteen days. The last of these remarkable 
operations took place on the line by which General Sherman was 
connected with his base, in his advance from Chattanooga to 
Atlanta; and that the Military Railway Department, almost 
entirely through a hostile country, should have kept pace with the 
march of General Sherman, constructing and reconstructing the 
road in his rear, and ultimately ‘have maintained the supplies of an 
army of 100,000 men and 60,000 animals from a base 360 miles 
distant, along a single line, exposed at all times to the attacks of 
an active and resolute enemy, 1s indeed a wonderful example of 
forethought, energy, patience, and watchfulness, 

In our own country there can be no doubt that our railway 
system is one of our greatest elements of strength for national 
defence, while in case of need the skilled labour usually employed 
in peaceful constructions might be employed in works for our own 
protection and for the obstruction of an enemy. In the year 1860 
a proposition was addressed by Mr. C. Manby to Mr. Sydney 
Herbert, Secretary of State for War, offering the services of several 
members of this Institution for the formation of a Volunteer 
corps which should be ready for such work. The offer was favour- 
ably received, but no action was taken upon it until the year 1864, 
when General McMurdo, then Inspector General of Volunteers, 
penetrated with the importance of the subject, gave it his best 
attention; Mr. McClean, our president at that time, and other mem- 
bers of the council, becaine warmly interested in it, and ultimately, in 
January, 1865, with the support of the Marquis of Salisbury, Lord 
Lieutenant of Middlesex, Earl de Grey, as Secretary of State for 
War, recommended to her Majesty the establishment of the 
**Engineer and Railway Volunteer Stati Corps,” ‘*for directing 
the application of skilled labour and of railway transport to the 
purposes of national defence, and for preparing in time of peace 
a system on whict: such duties should be conducted.” This corps, 
commanded by our past president, Mr. Bidder, consists of officers 
only, who must be civil engineers, contractors, or railway officers. 
Its duties comprise the preparation, for the use of the Govern- 
ment, of reports on the railway transport of troops and their 
supplies, on the destruction and reconstruction of railways, the 
improvement of natural obstacles, and the making of artificial 
ones to impede the landing or advance of an invading force, and 
on topographical particulars connected with these subjects. These 
reports are confidential, but I may mention that they already con- 
tain much practical information with which the officers of the 
Government have been pleased to express great satisfaction, and 
that the calculations which have been made in their preparation 
by some of the most experienced railway managers show that the 
completeness and the resources of our railway system would 
enable the whole regular and irregular army of the country to be 
moved upon any required lines of defence within a few days. 

sefore concluding I ask your indulgence for a few suggestions 
with regard to the future. 

And first I submit that, however complete and efficient those 
Government establishments may be which produce our iron ships, 
our guns, and our rifles, and admitting the importance of maintain- 
ing their efficiency, it would be a mistake to extend their use so 
faras to cripple individual enterprise, and, by excluding all competi- 
tion from without, to leave them no rivals now and no assistance 
in tive of need. By such competition ‘many valuable inventions 
have been produced already, and may be expected hereafter; and 
the encouragement which Government can give by the employ- 
ment of the best private manufactories will stimulate improve- 
ment, distribute and extend the employment of labour, increase 
the productive energies of the country, and enlarge their own 
sources of supply to any extent which sudden emergency may 
require, 

In the next place it must occur to many that, while great defen- 
sive works have been carried out at Portsmouth and Plymouth, 
some of our other dockyards and arsenals are left comparatively 
unprotdeted, as well as the Thames, the Mersey, the Clyde, the 
Tyne, and other rivers leading to rich towns, docks, and shipping, 
and to many great establishments which are or might be made 
supplementary dockyards and arsenals, and the destruction of 
which, apart from any direct injury to the public service, would be 
a terrible public calamity. The Thames especially offers the 
greatest.temptation to any hostile fleet which even for a few days 
night gain possession of the narrow seas, 

And if forts are to be built at any of these places, may I suggest 
the inquiry whether it is necessary that they should be calculated 
to resist a long siege, and be of such size as to absorb for their 
defence a large number of men, or whether, as a general rule, it 
would be sufficient for them to be of sinall size, and capable of 
offering resistance to a sudden attack. I do not presume to give 
an opinion upon this subject; but the great power of our railway 
system, by which a large force not only of soldiers, but of 
labourers, might be concentrated rapidly upon any given point, 
would seem to indicate that any hostile attack, unless made with 
overwhelming numbers, to be successful, must be so in a few days. 

Our navy for some years has been in a transition state, but 
perhaps the time may have arrived when the classification of ships 
for all the various services may be considered, and if so it may be 
desirable to settle in the first instance the type best suited for our 
coast defence; and when this is done no time need be lost in pro- 
ducing such a number of that type as would strengthen us at the 
most vital points, and give us the mastery along our own shores. 

3ut the instinctive feeling of every Englishman call for the esta- 
plishment and maintenance of a navy sufficiently strong to defend 
not only our coasts, but our colénies and our commerce; and the 
Government which would set itself at once to answer that call 
would, I believe, command the support of the majority of the 
patriotism and intelligence of this country, and would at the same 
time bring comfort to thousands of deserving workmen and their 
families now suffering in grievous want. 

In conclusion, let me express my earnest hope that the future of 
this Institution may be as useful and as prosperousas its first half 
century has been. Our limited vision cannot trace the new paths 
which science may open out, or the new purposes to which engi- 
neers may have to apply the powers of nature; but I feel assured 
that this Institution wil! supply men of character and intellect 
equal to every occasion, and who will join in the defence of our 
country by contributing to her moral and material greatness, leav- 
ing England’s future, with reverent confidence, to the Great Source 
of all Power and all Intelligence. 


January 28th, 1868. 
CHARLES Hutton Grecory, Esq., President, in the Chair, 
THE paper read was “‘On the Relation of the Fresh-water 
Floods of Rivers and Streams to the Areas and Physical Features 
of their Basins; and on a Method of Classifying Rivers and 
Streams, with reference to the Magnitude of their Floods— 
proposed as a means of Facilitating the Investigation of the Laws 





of Drainage,” by Lieut.-Col. P. P. L. O'Connell, R.E., Assoc. 
Inst. C.E. 

After referring to what might be termed the first stage of natu- 
ral surface drainage, subsequently carried on and completed by 
rills, streams, and rivers, the author observed that streams draining 
large areas were not subject to sudden floods caused by short 
smart showers, and that a lake, like the extension of the area of a 
drainage basin, was a moderator of the flood discharge, resulting 
from a given rate of rainfall: There were other natural mode- 
rators which were more or less effective, as, for instance, a porous, 
absorbent soil, and the foliage of dense forests; but the latter had 
apparently the property, in some situations, of increasing the 
actual amount of rainfall, which counterbalanced its effect, as a 
moderator of river floods. Snow might, according as it thawed 
slowly or rapidly, be a moderator or the reverse. Again, when a 
tributary in flood flowed into a large main river, the channel of 
the latter also acted as a moderator. If a series of natural basins 
could be found, increasing regularly in area, having physical fea- 
tures as to slope, soil &c., all tending in the same degree to dis- 
charge the rain falling on them, and if the distribution of the rain 
were the same in all these basins, then doubtless the rate of 
discharge in floods might be described graphically by some regular 
curve, the abscisse of which would denote the area drained, and 
the ordinates the flood discharged per second. This curve would 
be concave to its base, and the tangent at its origin would have a 
value representing exactly the maximum rate of rainfall. Such, 
however, were the diversities of physical features in river basins, 
and in the distribution of rainfall in the world, that the search 
after the desired series of natural basins possessing exactly 
similar characteristics would probably be a vain one. This was to 
be regretted, for rivers small and great might alike be referred to 
some such curve, and classified as flood dischargers, according as 
they took up positions near to or distant from the curve. 

To supply the place, as a classifier, of this unknown curve, the 
author suggested the use of the common parabola, as follows : — 
Let z, the abscissa, of a point in the curve represent the area in 
square miles drained by a river, and y, the ordinate of the same 
point, represent the number of cubic yards discharged per second 
by that river. Then, in the common parabola, y = M. \/«, where 
M might be termed the modulus of the river, or of its drainage 
basin, as a flood producer, When M was large, it would indicate 
that the physical features were such as to slope, soil, total amount 
and distribution of rainfall, as to give the river and its drainage 
basin a high place in the classification. When M was small, it 
would, on the contrary, show either that but little rain fell on the 
basin, or that it possessed some of those physical features which 
tended to moderate floods. 

With the view of illustrating how far this method of classifying 
rivers as flood producers was likely to prove useful, reference was 
made to some Facts respecting the Mississippi and its tributaries, a 
recorded in the report on that river, by Capt. Humphreys and 
Lieut. Abb ot, which tended to show, in the author’s opinion, that 
the method might be usefully, if cautiously, applied. 

Certain exceptional cases of river floods were next alluded to, 
and regret was expressed that data sufficiently extensive and 
accurate for the purpose of testing very rigidly any method of 
classification had not yet been collected. The author had, how- 
ever, prepared a table, exhibiting a few of the physical features 
of some of the principal rivers of North America, Europe, and 
India. This table gave the area of the drainage basin of each river 
in English square miles, the flood discharge of the river in cubic 
yards per second, with the name of the wuthority for this state- 
ment, the flood discharge of the river in cubic yards per second 
per square mile drained, and the values of M in each case. The 
facts so collected were also exhibited in diagrams. After coim- 
menting upon the range in the values of M thus recorded, it was 
observed that, whereas in the case of large rivers the parabola ex- 
pressive of the relation between the area drained and the discharge 
per second might, without sensible error, be supposed to have its 
apex situated at the origin of the co-ordinates, in the case of small 
districts this supposition would lead to error. In the latter in- 
stance it became necessary to ascertain, at least approximately, 
what was the maximum rate at which rain fell in the district, and 
to place the origin of the co-ordinates ata point in the curve where 
the inclination of the tangent to the axis of x should correctly 
represent that maximum rate. 

For the sake of illustration it was assumed that a district ex- 
isted in which the maximum rate of rainfall was five inches an 
hour, and the maximum value of the modulus M. was 20. This 
required that the origin of the co-ordinates should be situated at 
a point in the parabola where its geometrical tangent was inclined 
to the axis of x, at an angle whose trigonometrical tangent was 
120. Ifz’ and z’ were the rectangular co-ordinates of the curve, 





‘ 7 
measured from this point, its equation was y/’=20 v om oh the 


areas being measured in square miles, and the discharges in cubic 
yards per’second, But as, for small districts, it would be more 
convenient to measure the areas in acres and the discharge in 
cubic feet per second, the formula became, when adapted to these 





new measurements, y’ = o1-4¥ a’'_-” very nearly, or after the so- 
lution of this quadratic equation, ’=—45'796 + 4/2097 -28+-457 962’ 

A table ones by this formula was then given, showing the 
discharge in cubic feet per second from districts increasing in size 
from ten acres to five square miles ; and it was stated while the 
discharge from an area of ten acres represented a rainfall of 3°56 
inches an hour, that from a district having an area of five square 
miles represented a rainfall of only ‘36 of aninch. It was stated 
that in rivers whose basins were by no means small, very extra- 
ordinary floods might occur in years not remarkable for large totals 
of rainfall: and in conclusion a few statements and quotations 
were given as affording examples of flood moderators. 





FLOATING DRY DOCK FOR THE SCINDE RAIL- 
WAY COMPANY. 


IN our large cut we illustrate a floating dry dock, built from the 
designs of Mr. G. P. Bidder, by the Victoria Graving Docks 
Company, for the Scinde Railway Company, which is to form part 
of their Flotilla in the river Indus, where it will be moored on 
arrival in India. 

The dock consists of a wrought iron open top pontoon, having 
double sides carried up 8ft. Gin. above the top of the interior 
framing or floor on which the vessel to be repaired will rest. This, 
therefore, forms a hollow wall or bulwark round the ship, which 
floats within it when the floor is submerged, as is requisite for the 
reception of the craft. One end is made of a like form to the bows 
of a ship so as to meet the stream, and the other end is square 
the full breadth of the pontoon. It is secured above the level of 
the framing by a hinged caisson or gate. The hollow bulwarks 
forming the sides of the dock are divided into twelve water-tight 
compartments, by close diaphragms at certain intervals. The floor, 
which is divided into ten compartments, consists of thirty-four 
wrought iron transverse girders, placed on the bottom skin of the 
dock, the top flange being used as a bed for the wood blocking on 
which the vessel is to rest. These girders are stiffened by three longi- 
tudinal girders of the same depth, carried the entire length of the 
dock. Valves, ten in number, each having acircularaperture lft. 9in. 
in diameter, are attached inside the wrought iron hottoms, for the 
purpose of admitting water when the dock is to be lowered for the 
reception of a vessel. An enlarged view of one valve is shown 
in our engraving. Two well executed 12-horse power engines, 
manufactured by the Messrs. Jones, at the Victoria Graving Dock 
Works, are to be erected as shown in our large illustration for 
working the os, Gwynne’s patent, by which the water is 
ejected from the dock when the vessel is in position, and is thus 
rendered dry for the shipwrights to work, caisson, gates, and 


the valves having been previously closed. The dimensions of the 
dock are as follows pad) 3 Ac 2ten Yength of dock from bow to stern, 
294ft. Gin.; extreme length over all, 303ft.; extreme length avail- 
able for vessels, 208ft.; extreme breadth over all, 70ft. 2in.; 
extreme breadth available for vessels, 62ft.; distance between 
centres of sides, 3ft. Gin.; extreme height of sides of dock, 12ft. 
6in.; height of floor girders, 4ft.; draught of dock for docking a 
vessel 3ft., 9ft. Gin.; height of top of sides above water line at 3ft. 
draught, 3ft.; height of top of sides of platform, 3ft. 10in.; breadth 
of platform around sides, 4ft.; breadth of platform for engine 
houses, &c., 12ft.; length of platform for engine houses, &c. (each 
side) 48ft.; height of caisson gate, 8ft. 8in.; breadth at top, 2ft.; 
breadth at bottom, 6jin. The engines are of the ordinary + Fler a 
tion. The pumps are driven direct from the fly wheels, and each 
pump is capable of lifting six thousand gallons per minute. One 
engine is provided with an extra pulley for driving the workshop 
machinery as well as the pump. The sheds on the other side are 
for offices, stores, &c. The following are the principal dimensions: 
—Diameter of cylinder, 12in.; stroke, 20in.; pressure, 45 lb. ; 
revolutions, 60 per minute; grate surface of boiler, 15 square feet; 
heating ditto, 202 square feet ; tubes (63) 5ft. long, 2in. diameter ; 
bore of pump, 14in.; 20in. stroke; connecting rod, 5ft.; slide lap, 
}4in.; lead, »yin.; travel, 3hin.; cut off at ‘78 of stroke. 

The gates are each hung y aoe hinges fixed to the end trans- 
verse girder, one being at each end in the rebate on the main girder, 
and the others opposite each longitudinal girder. At each hinge 
the web — are cut away for 2{in. height, so as to allow of play, 
and the bottom plates and angle irons discontinued. On either 
side of each hinge a solid plate diaphragm is fitted in the trough, and 
secured in the ca by an angle iron 2}in. X 2hin. X yy in. carried 
round it, and jointed and covered in the centre of its height. The 
long spaces between the diaphragms are caulked and made air-tight 
in order to float the gate in rising. Each compartment of the 
caisson is furnished with two brass screw valves, the lower Sin. in 
diameter, placed on the outside of the gate, and the upper 4in. in 
diameter, on the inside. These valves constitute outlets or inlets 
for air or water as may be requisite. When the water has been 
excluded from the two end compartments of the dock the excess 
of flotation thus provided will be more than counterbalanced, and 
the gate made to sink in the water by iron kentledge added to the 
outer edge of the top plate. The hinges are wal of malleable 
cast iron and the pin of wavaget iron, 4in. indiameter. Each hinge 
is attached to the gate by twelve-screw bolts, each jin. in diameter, 
and the socket atiached to the end transverse girder by six similar 
bolts. The joint of the gate is made water-tight by the pressure 
of the inner web plate against a packing of india-rubber continued 
in one sheet round the end of the dock. This rubber is attached 
to a timber packing, which is secured by two lines of screw bolts, 
jin. in diameter, and 1 din. pitch, to the flush surfaces of the back 
of the rebate at the end of the dock. The top of the outer edge 
of the gate carries a piece of timber, 5in. X 3in., as a cushion or 
padding. The gate, when horizontal, will rest on five wrought-iron 

rackets, each 8ft. 6in. long, attached to the end transverse girders 
in a line with the hinges and longitudinal girders. The gate is 
pulled up by a chain attached to a gusset piece at each end, which 
is formed of two rows of 24in. X 24in. X yin. angle iron, sur- 
rounding a plate 2ft. Gin. high, 2ft. wide at bottom, and 64in. at 
top. The two shackle bolts for attachment are each lin. in diameter 
fixed to the flange of the angle iron at the top. The gate will be 
close | by means of chains made of gin. round iron, attached at each 
end as before described, and worked at the other end by double- 

urchase crabs, each crab being capable of lifting ten tons each. 

he dock will be secured in the Indus by two mooring chains, one 
on either sde the bow; each chain being 60 fathoms in length- 
made of ljin. iron, attached at the up-stream end to the wrought, 
iron shaft of a cast-iron screw mooring of 4ft. diameter in the 
screw. The end of each chain terminates in a bridle or double 
chain, the ends of which will be attached to opposite sides of the 
bow. 

The hollow bulwarks or sides of this dock have sufficient dis- 
placement to support the whole of its own weight, with its steam- 





engines, workshops, &c., at an immersion of from 3ft. to 4ft. less 
than the total depth of the sides, and notwithstanding that water 
is admitted to the centre part or compartments in the bottom, 


when ‘he caisson gate at the end is closed with a vessel inside, and 
the water pumped out; the floating power thus obtained raises the 
dock up against the keel of the vessel to be repaired. 

Valves are provided in each compartment, so that when the 
vessel is to be undocked the water is admitted by them, and the 
dock sinks to the depth due to its weight as compared with the 
displacement due to the immersion of the sides, as can be regulated 
at pleasure by admitting water into special compartments of the 
sides, and the gate then allowed to open by turning round on its 
hinges until it becomes on a line with the floor of the pontoon, 
in which position it is retained by the excess of its own weight 
over its flotation. 

The dock, as we before stated, is provided with Gwynne’s patent 
centrifugal pumps, two in number, each of which will be capable 
of discharging 6000 gallons of water per minute. The arrange- 
ment of pipes and pumps is extremely simple and is fully illus- 
trated in our engraving. 

There is one pump, with its system of pipes, on either side of the 
| dock, These pumps are constructed with a double suction, by 
| which means a perfectly straight suction has been obtained. From 
| the main pipe three inlets branch off on one side and two on the 
| other side of the pump. The inlets have conical mouth-pieces, 
and can be closed by _ valves. The branches curve gradually 
into the main pipe in order to reduce resistance as much as pos- 
sible. The diameter of the inlet branches is 12in., as is also the 
outer part of the main pipe, but gradually increases to I4in. 
at the second branch. From the third branch to the pump the 
diameter of the main pipe is 15in., and the diameter of the dis- 
charge bend 18in. The most striking feature of this pumping 
machinery is its simplicity, and the circumstance that all self-acting 
valves, which invariably increase the resistance considerably, have 
been avoided. 

Should it be necessary to stop the pumps when the discharge 
opening is already above water, it can be done readily, either by 
closing the discharge opening or all the sluice valves. A saving of 
two feet of lift and a proportionate amount of power could have 
been effected, we imagine, if the pumps had been placed on the 
bottom of the dock, which in this case, however, Mr. Bidder could 
not manage. 

We have examined this doék during the progress of its construc- 
tion, and we are able to state that the workmanship is excellent, 
and reflects much credit on Messrs. Jones and the contractors. 











Tae MarTIN Process or STEEL MAKING.—We are enabled to 
state that Mr. Samuelson, M.P., has purchased the patent right of 
the Martin process, and he is now erecting works contiguous to the 
Middlesboro’ blast furnaces for the manufacture of steel. 

Tue Merropotitan Company.--The directors of the Metro- 

litan Company have issued a circular to the shareholders, 
in which they state that Vice-Chancellor Wood has, con- 
trary to their expectations, entertained to some extent the 
application of Mr. Bloxam; that the effect of the judgment 
is to direct that the earnings of the line from Paddington to 
Moorgate-street for the past half-year shall provide not only for 
the charges of the management of that railway and the interest of 
the money borrowed and expended thereon, but also for the charges 
incurred for the management of and for the payment of the 
interest on the money borrowed for and expended on the railways 
in the course of construction which are now unfinished, and there- 
fore wholly unremunerative. The directors had considered, and 
in that view they were supported by the shareholders at several 
general meetings of the company, that it was reasonable and right 
that the new railways should bear in those respects their own 
charges. They further announce ir determination to propose 
an interim dividend at the rate of 54 per cent. wil 
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SECTION OF ENGINE HOUSE, CROYDON WATERWORKS. 


LATHAM, C.E., ENGINEER. 
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CORNISH ENGINE,.CROYDON WATERWORKS. 


CONSTRUCTED BY THE KIRKSTALL FORGE COMPANY, LEEDS, 
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RAILWAY MATTERS. 


SEVEN-TENTHS of the Metropolitan receipts are derived from 
third-class passengers. 

A COMEDIAN has just obtained £500 damages from the London 
and North-Western Railway for injuries sustained in June last in 
the accident near Warrington. 

Tue Metropolitan traffic in January, 1868, had increased at the 
rate of £420 a week, and the chairman has no doubt that the 
traffic will go on increasing year after year. 

THe snow storm in January last year gave the Metropolitan 
Company an increase of £1000 in their receipts, and they received 
£400 extra in the week that the ice gave way on the water in 
Regent’s Park. 

THE directors of the Salisbury and Yeovil Company have agreed 
to recommend a dividend on the ordinary shares at the rate of £7 
per cent. per annum for the half year ending December 31st, 
carrying forward a balance o' le . 

A TUNNEL of 150 yards in length is being formed under the fore- 
court of the Midland Hotel in Euston-road, to enable the Metro- 
politan at some future time to form another line, should it be 
necessary, and for which they would pay £15,000. 

Ir appears that the accounts of the Midland Company for the 
half-year ending the 31st of December last show that a dividend 
at the rate of 54 per cent. per annum has been earned, and that 
the directors recommend that a dividend at that rate be declared. 

In the opinion of Mr. Laing the principles of free trade are 
inapplicable to railways, which are a sort of qualified monopo- 
lies, and, as they cannot be indefinitely multiplied, certain dis- 
tricts should be assigned, the best possible terms being exacted for 
the public in return, 

Amibsv all the suggestions for the improvement of the Brighton 


management, it is unfortunate nothing is said about taking the 
local trains into Cannon-street and Charing-cross. A most wel- 
come boon is thus denied to passengers, and it seems to us volun- 
tarily and obstinately, 

On Friday evening a number of guards celebrated by a supper, 


at the Windsor Castle public-house, Pimlico, the second anni- 
versary of the establishment of the Railway Passenger Guards’ 
Mutual Benefit Society. The Society is not making the progress 
its l.udable object deserves, 

Tus Scotsman states that an extensive change in the Caledonian 
board of direction, and a resolution to leave disputed matters to 


the board as rée-constituted, are already the results of the appoint- 
ment of the committee nominated at the extraordinary meeting of 
the Caledonian Railway Company last Wednesday. 

Tie Metropolitan Company intend to appeal froin the decision 
of Vice-Chancellor Wood to a superior court, but in the meantime 
they will pay an interim dividend to the shareholders at the rate 
of 5) per cent. per annum, adjourn the meeting for a month, 
and pay the shareholders the balance when the restriction is 
removed. 

Two fatal accidents from crossing railways were reported on 
Mond.sy morning. Mr. R. Taylor, a manufacturer, was crossing 
the Lincashire and Yorkshire Railway, near Rawtenstall, on Thurs- 
day, sud was knocked down and killed. On Saturday morning a 
comercial traveller, named Sandwith, was killed while crossing 
the rails at Preston Station, 


Tue directors of the London and South-Western Company have 


resol veil to recommend to the proprietors at the half-yearly general 
mecting, on the 13th inst., that the dividend for the half-year 
ending the 31st of December last be at the rate of 5} per cent. 
per annum on the ordinary capital stock of the company, carrying 
forwarl a balance of £10,303. 


A rearN on the Cambrian Railway fell into the Severn on Satur- 
day morning through the giving way of a bridge at a place called 


Caersws. There were no passengers except drovers, and thes® 
escape l, but the engine-driver and stoker were drowned. It waS 
a muil train, but the mails were not injured, and after some delay 
were forwarded to their destinations. 

Tur Great Western Railway Company opened two new stations 
on their line on Saturday last. One is at Acton, the other at 
Dauntsey, in Wiltshire, between Wootton Bassett and Chippen- 
ham. ‘The distance between these two stations is over thirteen 
miles, and was the greatest length on any English line of railway 
uuproviled with station accommodation. 

Tue discontinuance by the South-Eastern Railway Company of 
the service between the City and Kensington, owing to some dis- 
asrecment, having caused much public inconvenience, a new service 
was commence ! on Saturday morning by the London and South- 
Western Railway, who have arranged to run trains between Ken- 


sinston, West Brompton, Chelsea, Battersea, and Ludgate-hill. 


Tue Brighton Railway meeting was held on Tuesday, Mr. S. 


Laing, M.P., in the chair. After a long and somewhat acrimo- 
nious discussion the report of the directors was adopted,jan amend- 
ment to adjourn for a month having been negatived. Resolutions 
in favour of reducing the number of directors from nine to eight, 
of issuing new ordinary shares or stock to the amount of £235,000, 


and also approving the agreement with the South-Eastern Com- 
pany, were then passed. 

EXTRAORDINARY general meetings of the Caledonian and North 
British Railway shareholders were held on Friday at Glasgow and 


Edinburgh. The proposed joint purse agreement between the two 
companies, the effect of which has already been stated, was 
accepted unanimously at both meetings. The North British meet- 
ing adopted a resolution by which it was settled that the directors 
should not have power to put an end to the agreement without the 
concurrence of the shareholders. 


Mx. Late states that if the Brighton Company had simply 
stood still where he left it in 1855 the company would have pros- 


perc, for, without spending a single sixpence of additional 
capital, the traffic must have gone on increasing until now it would 
probably have returned £1,000,000 gross, or nearly so, The work- 
ing expenses need not have exceeded 50 or 55 per cent. on the 
revenue, and the company would then have been earning £450,000 
to £500,000 net revenue on the whole capital of about £8,000,000, 


thus realising a fair dividend of about 7 per cent. on the ordinary 
share capital, 


THE report of the Somerset and Dorset directors states that the 
adverse circumstances affecting railway property throughout the 
kingdom preclude them from reporting any change in the affairs 
of the company since the last half-yearly meeting. The capital 
account remains unaltered, except as regarded the liability on 
rolling stock, which has been reduced by the application of the 
surplus of the receipts from revenue to the payment of the instal- 
ments from time to time falling due. Those payments, however, 
do not involve any actual reduction of the Fiabilities on capital 
account, inasmuch as the amount so applied becomes debt due 
from capital to revenue. The income of the line is still admi- 
nistered by the receivers appointed by the Court of Chancery. 


AN arrangement has been proposed between the committee of 
consultation of the Midland Railway and the directors of the Lon- 
don and North-Western as to the terms which the latter are pre- 
p»rel to offer with respect to the use of the Lancaster and Carlisle 
Railway, so as to avoid the making of the Settle and Carlisle line 
by the Midland Company. The directors of the London and North- 
Western are understood to be prepared to give the use of the 
Lancaster and Carlisle at a rent to be agreed upon, or to share it 
jointly with the Midland. With respect to other portions of the 
system where the two lines come into competition, or where dupli- 
cate lines exist, the London and North-Western have expressed a 
willingness to agree with the Midland on the same terms as those 
which they have made with the Manchester and Sheflield Company 
with respect to their line to Sheffield, 








NOTES AND MEMORANDA. 

Tue Rhone was frozen over so that carts could cross it in the 
years 1565-8 and 1603. 

‘V'HE first cotton mill erected in England was driven by two 
donkeys, and gave employment to ten girls, 

Mr. Howakgp, of Bedford, stated in 1866 that 100,000 reaping 
machines are made annually in North America. 

Kircuer has shown that it is from the solid or liquid nucleus of 
the sun and not from his atmosphere that we have light. 

On the Southern State Railway of Bavaria there is an embank- 
ment 172 feet high, which contains 3,000,000 cubic yards. 

Tue East India Railway Company obtain all the coal they 
require from native mines at 10s. per ton at the pit’s mouth. 


THE me of Genoa was frozen over in December, 1493, that of 

in 1497, when 3ft. deep of snow also fell in the district. 

THe plant of a cotton ginning factory with twenty-five 
Macarthy improved gins, 40in. wide, with self-feeding apparatus, 
costs about £1050, 

THERE is good reason for believing that the iron lattice bridge 
is a German invention; probably the first ever put up is that 
across the Elbe at Magdeburg. 

Tue Venetian fleet was frozen up in the Lagunes in 1621-2, and 
again in 1709 the Adriatic was frozen, the thermometer at Venice 
standing 20 deg. below zero, 2 

From repeated experiments it has been found that cane juice, 
if subjected to rapid heat to evaporate the water, does not lose 
its colour nor its property of crystallising. 

SILVER in the melted state has the curious property of absorbing 
oxygen without combining with it. The presence of a small 
quantity of copper prevents the action altogether. 

In 1621 50,000 pieces of Indian calicoes or muslins wereimported 
into England, worth in India about 7s. per piece. This number 
represented the annual average importation for some years. 

Mr. THOMSON is using india-rubber tires for road locomotives 
with much success. These tires are lZin. wide and 5in. thick. 
They cost nearly as much as ths whole engine, say £150 per pair. 

Tue whole water supply of Glasgow was taken from Loch 
Katrine for nearly a year through a 24in. syphon, rising about 7ft. 
over a cofferdam at the entrance ‘basin during the progress of the 
works, 

Nor less than 250 varieties of sponges exist, but of these only 
three kinds are known in commerce. Two come from Turkey, 
the third from the West Indies. West India sponge is nearly 
worthless. 

Srarns in marble ¢aused by oil can be removed by applying 
common clay saturated with benzine. If the grease has remained 
long enough it will have become acidulated and may injure the 
polish, but the stain will be removed. 

THE profits to be realised from the ginning of cotton may be esti- 
mated from the fact that in 1865 two enterprising Europeans who 
built a ginning factory at Broach, in India, realised 30 per cent. 
clear profit on their outlay in a single season. 

THE tinning of pins is effected by boiling them for a 
few minutes in a solution of one part bitartrate of potash, two of 
alum, and two of common salt in ten or twelve of water, to which 
some tin filings or small lumps of tin have been added. 

SANTONINE, a compound of whose therapeutical action very little 
is yet known, when given internally soon affects vision in such a 
manner that every thing seen appears of a yellow tinge. We are 
not aware that any other drug aifects our perceptions of colour. 


THE experiments now being made at the Indianapolis, Cincinnati 
and Lafayette railroad shops in Cincinnati, for the purpose of 
heating cars without the use of stoves, bids fair to result in a 
perfect success, and the inventor has taken the necessary steps 
to patent his invention. 

Tue largest pendulum in existence is that which regulates the 
new clock at St. George’s Church, New York, The pendulum in 
question is 35ft. long, and vibrates in three seconds, The ‘‘bob” 
weighs 390 lb., and is 4ft. long by 7in. in diameter. The clock has 
but three wheels in the going train, 

M. N. pe St. Victor announces as the result of some late 
researches that porous or rough surfaces which have been exposed 
to the action of light have a detinite decomposing action on salts 
of silver when placed in contact with them in the dark. It would 
appear from this that light may be bottled up, so to speak, for 
service. ; 

SretwHILt of Munich, and Foucault of Paris, have successfully 
constructed specula of glass, which after polishing and figuring 
receive a film of pure silver, deposited by chemical means. ‘Fhe 
thickness of the film does not exceed one twelve millionth of an 
inch, but when polished it reflects 90 per cent. of the light falling 
on it, while speculum metal reflects but 63 per cent, 


It appears from recent researches made by Herzen Pettenkofer 
and Voit, that in the case of a healthy man going through a 
moderate amount of exercise, the quantity of carbonic acid 
evolved by his lungs is about the same as that of the oxygen he 
inhales, The greater part of oxygen inhalation takes place in the 
day, while the major portion of the carbonic acid is given off at 
night. 

In certain states of the atmosphere the shadows of opaque 
objects thrown on a white surface are observed to be of a blue colour 
when the sun is near the horizon. ‘The fact is explained by the 
theory of complimentary colours, and is due to the higher sensi- 
tiveness of that portion of the retina which receives the shadow for 
rays complimentary to those which are illuminating the rest of the 
retina. 

For the detection of sulphur or better, sulphur compounds in 
water, heat it in a test tube while holding a strip of paper im- 
pregnated with sugar of lead over the orifice. If sulphur is 
present the paper will be covered with a brownish film. Lime will 
show itself by adding oxalate of ammonia to the liquid, The iron 
in the water must be present as a protoxide and then a blue 
colour will be produced by adding red prussiate of potassa, The 
sulphur may either be present as HS or Ca 8, 


THE greatest depth of rain which has been registered anywhere 
is at Maranham, latitude 2} deg., S., and is stated by Humboldt 
to measure 277 English inches per annum. At St. Domingo the 
annual rainfall is 120in.; in the Island of Granada, 112in.; at 
Havannah, 9lin.; Calcutta, 76in. to |1sin.; Bombay, 83in. to 96in. ; 
Coimbra, Portugal, 123in.; Paris, 19-1in.; Berlin, 20°9in.; Brussels 
19in.; Florence, 41.3in.; St. Petersburg, 18°2in; Manchester, 
36'14in.; Glasgow, 21°33lin.; London, 24‘Yin. 

THERE are ten marble quarries now in successful operation in 
West Rutland, Vt., and three others in process of development. 
The entire thickness of the stone in these quarries is nearly 50ft., 
and it is so stratified that it can be easily worked in separate 
layers, ranging from lft. to 6ft. in thickness. Successive stratas 
frequently present a great variety, both in colour and quality, 
from purest white—the marble so valued by sculptors—to the 
coarsest of coloured rocks, the best often lying in close proximity 
to the poorest. 4 

A GENTLEMAN of San Francisco has made arrangements with 
European capitalists to introduce the cultivation, on a large scale, 
of the sugar beet, and to establish factories for the production of 
raw sugar therefrom in California. The capitalists have agreed to 
invest 1,500,000 dols. in the enterprise, and to import six or seven 
hundred skilled labourers. The California beets, it is said, will 


yield 2 per cent. more sugar than those of France, and as the 
industry is now so profitable in the latter country the prospect is 
encouraging for its growth in the Golden State, 





MISCELLANEA. 

Axsovut 500,000 tons of dead meat are brought into London 
annually. 

FoRECASTING engineers are turning their attention seriously to” 
labour-saving machines of all kinds, 

THE gross earnings of the Liverpool pilot boats last year was 
£67,811, against £68,960 in 1866, and £63,413 in 1865. 

TxE Baltimore linc of Liverpool steamers has thus far faredso badly 
that it is thought it will share the fate of the Boston line. 

Art the Victoria Docks 1055 vessels of an aggregate tonnage of 
712,380 tons have been docked by the hydraulic lift in seven years. 

On Monday a further trial of mineral oil as a substitute for coal 
in steam vessels took place at Woolwich with considerable 
success. 

On Friday morning the Lumford cotton-mills, situate at Bake- 
well, Derbyshire, were totally destroyed by fire, involving a loss of 
£ 3,000. 

ALTHOUGH notice of a bill for the purchase of the telegraphs by 
the Government has been given, no copy of the bill itself has yet 
been made public. 

Tue gradual extension of the mining industry of Nova Scotia 
has called into existence the Mining Gazette, which is to be pub- 
lished monthly at Halifax. 

Freer-wARMERS could not be provided for the passengers on the 
London and Brighton during the last winter because the company 
could not afford the outlay. 


RATrentnG has recommenced in Sheffield. Two scissor grinders 
had their bands taken away last week, as it appeared, because they 
were behind with their payments to the union. 

Rica deposits of gold, it was some time ago announced, had been 
discovered in Russian America, and the goldore found there, it is 
proved, yields at the rate of 13,000 dols. per ton. 

On Saturday last the Liverpool Shipwreck and Humane Society 
presented a testimonial to Mr. W. Rowlands, aged 76, coxswain of 
the Holyhead lifeboat, who has been instrumental during his life- 
time in saving 250 lives. 

Messrs. Kerk, building contractors to the War Department in 
the Royal Arsenal, Woolwich, on Saturday commenced laying the 
foundations of the seven magazines ordered to be erected on the 
river bank in the Arsenal marsh. 

An Admiralty order postpones the launch of the ironclad 
frigate Hercules, 145,226 tons, 1200-horse power from Saturday 
until Monday afternoon next, in consequence of the members of 
the Admiralty being unable to attend on the former day. 

A GREAT deal of painful excitement has been occassioned at 
Buynmawr and sdighbourheod, in consequence of the great iron- 
masters, Messrs J. and B. Bailey, giving notice of the closing of 
their Nantyglo works, at which nearly 8000 men are employed. 

THE water supplied by the Lambeth Waterworks Company has 
been in a disgraceful condition for a week past, and attacks of 
diarrhoea have resulted from its impurity. The company do not 
heed the remonstrances of the sufferers, Is there no way of 
bringing them to reason? 

On Tuesday evening a meeting, convened by the Butchers’ Trade 
Society, was held in Butchers’ Hall, Eastcheap, for the purpose of 
taking steps to oppose the establishment of a separate market for 
the sale and slaughter of foreign cattle. Resolutions in accordance 
with the objects of the meeting were adopted. 

THE Liverpool cab strike still continues, and it is now stated 
that the ’bus proprietors are about to strike also, in order to sup- 
port the cabbies, and to bring the corporation more speedily to 
terms. In the meantime the corporation offer to license any 
species of vehicle for conveyance of goods or passengers. 

A List of casualties on the Western and South-Western lakes 
and rivers of America during the past year shows that 128 acci- 
dents to boats occurred, 82 resulting in the total destruction of 
the boats. The loss of life was over 90, and of money 645,000 dols., 
on which were insurances to the amount of 512,000 dols. 

THE Warrington Guardian announces the discovery of a gun- 
powder, by a leading gentleman of that town, which will not ex- 
plode until it is mixed, which is the work of an instant, and the 
power of which is superior to the best powder in use, although 
worth less than 9d. a pound. The inventor has made his secret 
known to Government. 

THE result of last week’s conference at Newport, between the 
colliers and coal masters, has not, so far, terminated satisfactorily. 
The proposed reduction of 3d, a ton, or about 15 per cent., has not 
been accepted by the workmen, and the consequence was that on 
Friday last several of the very extensive pits of the Rhymney 
Valley (New Tredegar, and Tir Phil) were completely stopped. 

Tue authorities at Scotland-yard have refused to pass a number 
of cabs submitted to them for inspection, and the .owners have 
appealed from the police to the public in a novel fashion. Yester- 
day the rejected vehicles were driven slowly through the streets 
placarded, ‘‘They will not pass this cab.” Another placard 
denounced the “tyranny” of the police, and gave notice of a great 
meeting of cabmen on the subject. 

A DISCUSSION of aninteresting character has taken placeamong the 
English residents at Hong-Kong with reference to the existence of 
coal in China, It is said to be available in enormous quantities, 
although it is unworked. Should these statements be verified 
they are likely to exert a very important influence, not only on 
the Celestial Empire itself, but also on English and French com- 
merce in the Eastern seas and ports. 

Last week a large meeting of the Tynemouth Agricultural Society 
took place. Messrs, Ransomes’ crack ploughman from Ipswich and 
twenty north country ploughmen competed for the honours, among 
whom was a farmer’s son, John Moor, from near North Shields, who, 
in masterly style, carried off the first prize with a Howard’s plough. 
The society also gives a silver medal to Messrs, Howard, as the 
makers of the first winning plough. 

DuRinG the operations of the English gunboats in the Chinese 
waters some seven years since, the coal which they consumed cost 
£8 per ton, having been carried thither in transports. Even now 
the Great Indian Peninsula Railway Company is paying nearly £3 
per ton for the coal used upon its lines, for although coal exists in 
British India its quality is not very good. Whether the Chinese 
coal is better than the Indian remains to be proved. 

THE first selected test armour-plate for the turreted ironclad 
Cerberus, building for the colony of Victoria under the superin- 
tendence of the Admiralty, at Jarrow, was passed through its 
trial on Wednesday at Portsmouth most successfully. Eighteen 
test shots in all were fired at it in two clusters, nine shots being 
planted in one cluster with edges of indents overlapping at each 
end, The plate, manufactured by Messrs. Charles Cammell and 
Co., proved of very superior quality in metal and in manufac- 
ture. 


THE attention of the public has been lately repeatedly called to 
the character of our ironclad fleet, and in professional circles the 
report of Rear-Admiral Warden, who commanded the Channel 
fleet on its last cruise, has been to a certain extent anticipated. 
It is held to be tolerably certain that the gallant officer is in favour 
of the Achilles, constructed by the late eminent shipbuilder Oliver 
Lang. She is pronounced to bea better sea boat than the Minotaur, 
which the present Comptroller of the Navy intended to be an im- 
provement on her. She steams better and is faster under sail. 
All these are excellent qualities, but as her sides are only protected 
with comparatively thin armour plates she would be no match 
for such a ship as the Bellerophon, which, as a fighting man-of- 
war, must be deemed the most powerful ship of the squadron, 
although in a sea way she may not have the same amount of speed 
as her competitors, 
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FOREICN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 
BERLIN.—Messrs. A. ASHER and Oo. Unter den Linden. 
VIENNA.—Messrs. GEROLD and Oo., 3. 

8ST. PETERSBUKG.—M. B. M. WoLrr, Bookseller. 


TO CORRESPONDENTS. 

*,* Owing to the great pressure of other matter on our space, we are 
compelled to hold over several letters which we have in print. 

*,* Letters intended for publication must be accompanied by 
the names and addresses of the writers, not necessarily for inser- 
tion, but as an evidence of good faith. 

*,* We cannot undertake to return drawings or manuscripts, and 
must therefore request owr correspondents to copies, 

*,* We beg to call the attention of owr Advertisers to the notice 
below, and to state that the large ci ion of THE ENGINEER 
compelg us to go to press at an early hour on the morning of 
publication, Advertisements, to inswre insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 

evening of each week, 

F. B. H.— Write to Professor Rankine by ail means. 

A. R. TERRY (Bombay).—Subscription received with b 

W. 0. B.—Received. Thanks. If we can find room for it it shall be used. 

Mr. J. L. HADDAN,—A <elter lies with our publisher for this correspondent 

J. W. F. (Wesigate-street).— Write to the author, Ballast Board, Dublin, Ireland, 

J. K.—The paragraph conveys all the information we have at present, but inquiry 
shall be made. 

R. B. (Giendon Hall).— Write to Mr. Colin Mather (Messrs. Mather and Platt, 
engineers), Salford, 

A CONSTANT READER (Poole).—McCorquodale and Co., 85, Maxwell-street, 
Glasgow, 186%, price 78. 6d. 

H. 8. L.— We must refer you to “ Glegg’s Gas Manufacture,” published by Spon, 
price £1 iis. 6d, See pp. 301 to 304. 

W. J. T.—A letter addressed to Messrs. Lockwood or Messrs, Spon will procure 
you the information you require. 

T. J. (Mauchester).—1. “ Bux’s Hydraulics” and “ Templeton's Workshop Com- 
panion.” 2, Seebelow, 3. By addressing a note to the secretary, W. Marshall, 
£sq., you may perhaps obtain copies. 

T. C. G.—No; or, at least, a very small portion indeed, A large part of the 
line was originally laid on piles driven into the ground and cut off level with 
the ballast. The plan failed completely. 

T. M. W. C.— We could not settle the question of novelty with certainty without 
making @ search which we could not possibly jind time to make.j We 
believe it to be novel, and worth a patent, 

NORTH AMERIOA. — Messrs. Spon or Messrs. Lockwood will supply you with a list 
of archatectural works on application, “ Gwilt” will perhaps answer your pur- 
pose, Do not emigrate, Be patient, you are doing remarkably well, 

W. N.—Use stoping sides, excavate about 2ft. deeper than the reservoir is to be 
when finishes, and puddle the sides and bottom with stiff clay well rammed, 
lodn. thick, and put over this about 6in, of gravel to protect the puddle. 

W. B. T.—You can obtain a copy of the rules by addressing a note to the secre- 
tary, J. Forrest, Esq., 25, Great George-street, West ler. The standing 
orders are not complied with if the inclination of a public road exceeds 1 in 20. 

A YOUNG SUBSCRIBER.—You could not do betier than go to Creusot for a couple 
of years, but we should not advise you to spend your whole period of appren- 
ticeship there, that is to say, if you intend subsequently to seek for work in 
England alone. The premium would be a litile less than in England. 

A SUBSCRIBER OF NINE YEARS’ STANDING.— The improvements will not affect 
the oriyinal patent m anyway. The machine, whether with or without the 
improvements, cannot be made without an infraction of the law in the absence 

cannot be patented after they 

















of the patentee’s consent; but the impr 
have been practically used, 





STRENGTH OF SCREW THREADS, 
(To the Editor of The Engineer) 
S1r,—Can any of your correspondents supply me with a good formula for 
the strength of screw threads, both square and V ? AN INQUIRER. 


February 3rd, 1868, 
WOOD PEG MACHINERY. 
(To the Editor of The Engineer) 
Sm,—Perhaps some of your correspondents will oblige me by stating who 


are the best makers of machines for producing wooden shoe pegs, and what is 
the best wood to make the pegs of ? ESSEX, 








TESTING CEMENT. 
(To the Editor of The Engineer.) 

Siz,—Will you kindly inform me, through the medium of your paper, the 
meaning of a Vicat’s needle, and where I could obtain one? It is used for test- 
ing cement. Also what kind of kiln is the best for burning cement stone ? 

Harrogate, February 4th, 1s68,. ——-—— J. W. 

PUMPS AND INJECTORS, 
" (To the Editor of The Engineer.) 

318,—I am about making a number of experiments with the injec 
will enable you to place before your readers the working of Shy emda 
clearly as you have shown the working of Messrs. Brown, Wilson, and Co.'s 
donkey pump. JAMES ES ‘ 

February oth, 1868. a 

TUBULAR RIFLE PROJECTILES. 
(To the Editor of The Engineer.) 

SIz,—In your issue of the 22nd November, 1867, I observe an abstract speci- 
fication of a patent in the name of G. Hooker, Oxford, for tubular rifle projec- 
tiles, No, 884, dated 26th March, 1867. This identical plan has been used by 
me since 1863, and was fully described with figures in my work, “‘ The Sporting 
Rifle and its Projectiles,” 2nd edit., published by Messrs, Smith, Elder, and Co. 
London, in January, 1s¢;, and also at various times during the year 1865 in the 
Field newspaper. JAMES FORSYTH, Lieut, Bengal Staff Corps. 

Central india, January 6th, 1863. 








LARGE DRIVING WH EELS. 
(To the Editor of The Engineer. ) 

S§1Rk,—With reference to a reply to a correspondent in 
state that most of the locomotives on the a Western ene 
Exeter Kailway—that is, the passenger engines—have 8ft. drivers, and several 
ten-wheel bogies with 9ft. drivers have been running for years on the Bristol 
and Exeter kailway. I travelled on one of them with the express to Exeter 
from Bristol not long since. None of these main line engines that I know of have 
less than oft, drivers. F. Y., C.E. 

February Ist, 1868. _—_—— eee 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tu » February | i 
Renewed discussion upon—l. * The Schaum loan ot livers” at 
** Floods in the Nerbudda Valley,” and, should time permit, the following 
paper will be read: “ On the Supporting Power of Piles, and on the Pneumatic 
Process of Driving Iron Columns,” by W. J. McAlpine, M. Inst. C.E. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY, — Wednesday February 
12th, at  p.m.—Kenewed discussion upon the paper read by Mr fey W. Will- 
cock’s, “ On the Sea Wali on Teignmouth Beach, South Devon Railway.” 


inserted unless delivered before seven 
on Thursday evening in each week, The charge y By +h he 
three shillings ; each line afterwards, eightpence. line averages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 
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THE FRICTION OF STEAM ENGINES. 

Ir would not be easy to select a subject more difficult to 
write about than the friction of steam engines. That these 
machines never give in a useful form all the power actually 
expended in impelling their pistons is a patent fact; but 

















with this knowledge it may be said that all information 
on the question begins and ends. There are no published 
data representi e results of experiments which 
much value, and we approach the subject at all more with 
the view of drawing attention to its importance than with 
the hope that we can add much to the very limited exist- 
ing store of information. We can only deal with it sug- 
gestively, for until a very extended experimental inquiry 
been carried out by competent engineers, no man can 
handle it didactically. It is not easy to say why engineers, 
manufacturers, and, indeed, employers of steam power 
generally, have manifested an utter want of curiosity as 
to the amount of power actually obtained from steam 
engines. The employers of steam power may be counted 
by hundreds of thousands; to many of them economy 
of fuel is a matter of the utmost im ce. The 
difference between a consumption of 3lb. and 34 Ib. 
of coal per horse per hour to not a few repre- 
sents a profit or a loss of a couple of thousand 
sovereigns per annum. It will settle whether there is or 
is not to be a dividend on the shares of railways easily 
named, and in the case of not a few shipping companies ; 
yet of the countless multitudes to whom the steam engine 
is as necessary as their hearts or their stomachs, how 
many are able to state with precision how much of 
the whole pone developed by their engines appears as 
useful work—how much never finds its way past the 
crank shaft? Not one man, we venture to say, in ten 
thousand. It is, in all probability, accurately true that 
less is known with regard to the friction of steam ma- 
chinery than about any other question or thing connected 
with the use of steam. The real importance of the subject 
is overlooked. One employer of steam power, for example, 
is very well satistied if his engine burns not more than 34 lb. 
of coal per indicated horse power per hour, and glorifies 
himself not a little on the fact, and looks down a good 
deal on his neighbour’s engine which burns, perhaps, 4 lb. 
of coal in doing apparently the same work; forgetting the 
while’ that the indicator does not and cannot measure use- 
ful effect ; and that it is quite possible that the engine burn- 
ing most coal is really more economical than that which 
burns least, when the work done, is expressed in terms of use- 
ful effect and not as defined by indicator diagrams, After all, 
this obliviousness is not to be wondered at. Engineers have 
fallen so completely into the habit of estimating the rela- 
tive, economy of engines by indicator cards that it is not 
matter for surprise that manufacturers and steamship com- 
panies should have caught the infection, and followed suit. 
Just as there is Idolatry and Mariolatry, so there is 
Indicatorolatry—if we may be allowed to use a barbarous 
compound word. Engineers there be who, metaphorically 
speaking, bow down and worship the indicator. They 
ride their hobby to death. It is difficult indeed to take up 
a treatise on the steam engine, or an account of the per- 
formance of a steamship, in which the heart of the hobby 
is not broken by some hard rider. No one in his senses 
will dispute the immense value of the indicator up to a 
certain point; but a great many people in the possession of 
very high faculties appear to forget that although the indi- 
cator is to an engine what the stethoscope is to the human 
subject, it is of no more value as a means of determining 
the amount of useful return which the steam ehgine gives 
for a certain allowance of coal per hour than the stetho- 
scope is in settling whether a man has a headache or a 
disordered liver, as a result of midnight potations, It is 
almost useless to look into books for any information 
on the subject of engine friction. We find nothing but 
vague surmises, absurd vaticinations, and obscure hints. 
Experiments intended to settle the point as regards par- 
ticular types of engine there are few or none, Kor many 
years no general inquiry into the questions at issue has been 
instituted. It is quietly assumed by some engineers 
that all steam engines waste 15 per cent. of their indicated 
power in driving themselves, Others take 10 per cent. 
as an ample estimate for friction. We cannot find out that 
this assignment of value has any basis of ascertained facts 
on which to rest, and so men go on in a blundering kind of 
way without knowing in the least whether changes in 
design or workmauship would or would not improve the 
engines which they make or use by increasing the power 
available for actually remunerative service. After a careful 
study of the question we have come to the conclusion that 
but three things in connection with it appear to be certain. 
The first is that no one knows much about the matter ; the 
second is that the power wasted by engines is much greater 
than is commonly supposed ; and the third is that this re- 
sult is due to apparently very small imperfections in work- 
manship and design. 

The moment we approach the subject in a thoughtful 
spirit we see how difficult, if not impossible, it must be 
to construct any general formula applicable even to a 
single class of engines; but it is also evident that familiarit 
with certain mechanical expedients has led us to overloo 
their objectionable features so long as they are known by 
certain names. The competency of a brake-wheel 20in. 
in diameter and 8ft. wide on the surface, gripped even by 
well-lubricated blocks with a force of 100 tons, to absorb 
power expended in causing its rapid rotation, will be freely 
admitted so long as we call the arrangement “a break- 
wheel;” but term it “a crank-shaft and bearings,” and we 
shall be told that its frictional resistance to rotation is 
very inconsiderable. Tested by calculation—which holds 
just as good for the shaft as for a brake-wheel, and takes 
no cognisance of nomenclature—we find that a point in such 
a shaft would pass, in round numbers, through more than 
35vft. per minute when the shaft made seventy revolutions 
in the same time; an engine with a 20in. crank-shaft would 
have a gross pressure exerted on each piston of at least 
150,000 lb, during a stroke. The strain on the journal would 
be much greater; but assuming it to be no more, and that 
the coefficient of the friction of well lubricated metallic 
surfaces is one-fortieth of the insistent ure—which is 
below the mark—we find that a force of 3750 Ib. must be 
applied at the circumference of the shaft to cause its 


3750 Ib. x 350ft. __ 39°77-horse power. In 





revolution, and 
other words, 40-horse power would be consumed in causing 





the revolution of the shaft of the engine alone; the 
pin friction would consume as much, and we shall 
say nothing about eccentrics, or guides, or slide valves, or 
air pumps. How many engineers realise to themselves 
that a marine engine shaft can absorb 40-horse power in 
friction? Yet the fact is even so; and we have taken no 
account of twisting strains, or badly fitting surfaces, which 
may cause an incredible amount of frictional resistance. 
We have heard of an instance in which a pair of screw 
engines required just half the pressure to drive them at 
their normal velocity without the screw that sufficed to 
propel the ship at her highest attainable rate. That is to 
say, the engines consumed, in overcoming their own friction, 
50 per cent. of their total power. This result, no doubt, 
was due to the fact that the engines were put on 
while the ship was 7et on the stocks. When floated she 
altered her sha aay and threw a strain on the rigid 
shaft. Such a blunder is frequently committed. We find 
it fully developed in the engines of the Wampanoag, a 
United States frigate recently finished. Mr. Isherwood 
has a passion for great surface in journals, so he has put 
on the rigid screw shaft of this ship—72ft. long or there- 
abouts—five or six bearings, each Gft. long! The ship is 
of wood, and, when in a seaway she twists, and we need 
hardly add that her great bearings are never cool, and 
absorb an enormous amount of power in friction. 

In the case of small engines the friction is very much 
greater than in large engines as a rule, to which there are 
of course certain exceptions. We have now before us 
diagrams—and not ones either—taken from a hori- 
zontal condensing engine with a 24in. cylinder and 4ft. 
Gin. stroke, making about forty revolutions per minute. 
The average working pressure with all the machinery on 
is 23 Ib. per square inch; but to drive the engine and 
shafting alone requires an average cylinder pressure of not 
less than 7°6 lb. That is to say over 28 per cent, of the 
whole power of the engine is wasted, and probably a good 
deal more, as the friction increases for sufficiently obvious 
reasons with the load. Nor is there any reason for looking 
upon this result as being very exceptional, or perhaps 
exceptional at all. In the case of portable engines, for 
example, the power lost in friction is often enormous; and 
engines really doing a very high duty by the indicator give 
very bad results on the habe. We not long since examined 
a portable engine in which the indicated horse power 
exceeded the brake power by very nearly 30 per cent. 
This is a point to which the Royal Agricultural Society 
would do well to turn their attention. It would not be 
difficult to take a few diagrams from engines while 
running on the brake; and these cards would suppl 
a great deal.of information, It is the practice with 
many makers to run during the Society's trials with 
slack bearings and thumping brasses. his could not 
be tolerated in regular work. Others think that little or 
nothing is to be gained by this, but they are wrong. 
Slack brasses may make a difference of 10 or 12 per cent. 
in the total number of revolutions obtained from an engine 
with a given weight of fuel, and we give the hint to both 
agricultural engineers and the Royal Agricultural Society 
with the assurance that it is the result of an experience 
extending over several years. 

It is more easy to call attention to an imperfection than 
to suggest a remedy, and it is the more difficult to suggest 
a means of reducing engine friction to a minimum that 
there are some things rather mysterious in themselves 
about the matter. Every engineer knows that engines 
will have their bad days and good days, and this fact 
becomes very prominent when two steamboats nearly 
matched in speed are in the habit of racing with each 
other. A change in the tallow or oil will make one 
or the other win or lose; but this fact alone will 
not account for the difference sometimes observed 
without any assignable cause. To the absence of 
friction resulting from slack bearings and careful lubri- 
cation the high results obtained on trial trips, and 
never afterwards realised, are no doubt due in part. En- 
gines after being run some time usually work with less 
friction than when first started, but a knowledge of this 
fact is not very instructive. It is very easy to say that a 
little running renders the rubbing surfaces smooth and 
brings the machinery to a bearing; but this is after all 
but vague talk, and although we know that some species 
of adjustment does take place, we cannot say exactly what 
the nature of the adjustment is, nor can we initiate that 
adjustment, and so in the end we have to leave the machine 
to settle its own differences with frictional resistance. 


MOUNTAIN LOCOMOTIVES. 


Ir is is to be hoped that the discussion now going on in 
our correspondence columns on the construction and work- 
ing of mountain locomotives may result in some tangible 

ood. It is to be feared no such result will ensue. Such 
is the end of most discussions, whether carried on in the 
pages of a technical journal or at the meetings of technical 
societies, Men are apt to wander from the real issues and 
to permit a isan spirit to influence them which is fatal 
to truth. + we want are facts—facts, and still more 
facts. Opinions no doubt are valuable as far as | fo 
but their value rests wholly on the experience of the 
writer, or on his practical acquaintance with cognate 
matters bearing. some intimate, though perhaps scarcely 
very definable relation to the subject discussed. But 
opinions sink into insignificance before the inexorable 
logic of facts, and, unfortunately at present at least we 
have very few substantial truths to guide us in dealing 
with the working of mountain railways. There are some, 
however, and of no small value, and the more fully they 
are kept in mind by our correspondents, or by those who 
propose a means of eg mountain railways by loco- 
motive power, the better. It may prove useful to indicate 
their nature, as such an indication may serve to stimulate 
and guide those who possess not only inventive talents, 
but the means of applying these talents in practice; or to 
call back from the regions of pure speculation —— 
which, fairly put in harness, are capable of doing i 
service of which the unbroken Pegasus is incapable. 

The first principle to be observed in working out any 





_ 100 


THE ENGINEER. 





Fes. 7, 1868. 











scheme ef traction on inclines is to reduce the un- 
paying load to the lowest possible dimensions. The pa; be 


oad is re ted by and their 
and by goods by the carriage of which a revenue is 


earned. Unpaying load consists of the weight of the 

iages and wagons, of the locomotive, its fuel and water, 
and f friction. On ordinary lines the weight of the pas- 
senger rolling stock is — in excess of that of the 
paying load. The reverse is the case with goods. Coal 
wagons weighing 4 tons 10 cwt. to 5 tons will carry, and do 
carry daily, | of 10 tons, and they endure much harder 
service than passenger carriages. The speed at which 
express and mail trains are run is much greater than is 
compatible with the working of such routes as that over 
Mont Cenis. We may assume with perfect safety that 
the velocities at which passengers will be conveyed on such 
lines will not be ter than that at which goods trains 
ordinarily travel in this country. Is it too much to expect 
that the proportion may be observed —or nearly the 
same proportion—between the weight of first, second, and 
third-class carriages and that of the paying load which 
they convey, as now exists in the case of ordinary goods 
trains? We think not. It eg question that by a 
judicious combination of materials in a suitable design a 
great saving of weight might be effected without in any 
way interfering with the comfort of travellers or endanger- 
ing their safety. The advantage gained by a reduction in 
the weight of the rolling stock would be enormous, far 
greater than on a line level or approximately so. 
On a level we may reckon on a resistance ef 10]b., 
or, at most, 121b. per ton at thirty miles per 
hour. Therefore, by reducing the weight of a train 
from 100 tons to 75 tons, the paying load remaining con- 
stant, we should save but some 300 ib. of tractive force at 
the most; but a reduction in the weight of a 50-ton train 
on an incline of } in 12 by twelve and a-half tons would 
be equivalent to a saving of rather more than 2333 lb. It 
is very remarkable that no engineer has called attention 
to this fact. It is quietly assumed that railway carriages 
are as light as they can be made with safety; and yet there 
is no good reason for arriving at thisconclusion. They 
break and wear themselves out by their own weight, not 
by that of the paying load which they convey. Who will 
act on this hint, and supply designs for light carriages in 
which the unpaying will not be out of all proportion to the 
paying load? 

The weight of the engine cannot in one sense be called 
unpaying load, because weight is a necessary function of 
adhesion; but it by no means follows that weight is 
essential to the generation of power. Small steam fire 
engines have worked up to 30-horse power, though weighing 
but 30 cwt. nearly, and in these cases the weight of the 
appurtenances of the,engiue bore quite as large a propor- 
tion to its own gravity as the framing of a locomotive 
needs to bear. Under an arrangement, to which we shall 
refer in a moment, it would be quite possible we believe to 
obtain a horse power for every 2 cwt. of unpaying load, 
including the weight of the passenger train. Let us 
assume that the gross weight to be moved up an incline of 
1 in 10 is 40 tons, or 89,6001b. Of this one-tenth, or 
8960 lb., would represent the resistance due to gravitation. 
Add to this 400 lb. for the frictional resistance, and we have 
a gross resistance of 9300 Ib. to be moved at twenty miles, let 
us say, or 105,600ft. per hour, or 1760ft. per minute, and 


lh 9300 _— 496-horse power. If 1 cwt. of engine 


33,000 
produced a horse power, the machinery must weigh over 25 
tons, leaving 15 tons as the margin for passengers and the 
vehicle conveying them. Under these conditions about 
65 eaane ers oe their luggage could be conveyed. But 
inclines of 1 in 10 are very exceptional, and on such in- 
clines a speed as great as twenty miles an hour would bestill 
more exceptional. Ten miles per hour would suffice. This 
would reduce the required power to about 250 horses, and 
the weight of the engine to about 13 tons, leaving asa 
margin 27 tons. Making the very ample allowance that 17 
tons of dead weight are employed in carrying 10 tons of 
passengers and luggage, and taking the weight of each in- 
dividual and his effects at 220lb., we should have power 
enough to take 100 passengers to the top of the incline. 

The next principle to be observed is that the paying 
load should be utilised for the purposes of securing adhe- 
sion, and on this supposition the preceding calculations are 
based. Taking the coefficient of adhesion at one-seventh 
only—and it will not be safe to reckon on more, even with 
the use of sand— we find that the tractive force of a 13-ton 
engine, allowing for the loss of weight due to its position 
on the incline, could not be morethan 3840 lb., but, as we 
have seen, less than 9300 lb., or more than twice as much, 
will not suffice. If, however, the whole 40 tons were 
utilised for adhesion the calculations would stand thus— 
one-tenth of the load, or four tons, would be lost by the 
position of the train on the incline, but one-seventh of the 
remaining 36 tons of insistent weight would amount to 
11,520 lb., which would be much more than sufficient for 
the required purpose. 

In estimating the weight which can be taken to the top 
of the incline it must “ny in mind that the load, when 
all used for the purposes of adhesion, cannot suffice for 
the required purpose if the proportionate rise of the 
gradient is greater than the coefficient of adhesion expressed 
in terms of the actual insistent weight of the engine. Thus, 
in the case we have just mentioned, if the gradient were 
lin 7, or thereabouts, it would be impossible of ascent, as 
the coefficient of adhesion would not equal the downward 
gravitating force of the load. When the engine is distinct 
from the load the limit is very quickly reached, and hence 
arises the necessity for the use of a mid-rail, or other 
means of increasing adhesion. 

As tothe arrangement of engine and vehicle which would 
best comply with the required conditions we may say some- 
thing at another time. The pressure of other matter on 


our space renders it impossible to extend this article to 
greater length. Meanwhile our correspondents may have 
something to say on the subject. One advantage, at all 
events, can hardly fail to follow from free discussion ; the 
fallacies of chimerical schemes will be exposed, and the 





merits of those which have really a sound basis of truth 
will be explained; and even this business, though transacted 
for the most part in the region of speculative inquiry, will 
be worth more than ww minds may conceive to be 
possible. 

SEWAGE VIADUCTS. 


ENGINEERS are so accustomed to consider sewage as 
matter to be conveyed solely by subterranean channels, 
that there appears to be some incongruity in the suppo- 
sition of its being transported across obstacles by means 
of a viaduct or a bridge. It is one of those nuisances that 
we tacitly admit, but p oA ignore; and although we 
know and acknowledge that at present it is a serious evil ; 
that, in fact, it constitutes the modern unsolved eureka, 
yet we still voluntarily blind ourselves to the magnitude 
of the difficulty to be overcome, and rest satisfied and 
content provided “it is taken somewhere.” So long as it 
neither absolutely poisons nor suffocates us ; so long as it 
produces no sudden nor immediately fatal results, local 
authorities, individuals, and communities evince a well- 
bred indifference to the whole subject. The visible and 
tangible warnings presented by districts whose populations 
have been decimated by the neglect of sanitary measures, 
whose very atmosphere has been tainted by sewage con- 
tamination and effluvia, produce little or no effect. It is not 
until the scourge comes home to them, and their next door 
neighbours become victims of “The pestilence that walketh 
in darkness, and the destruction that wasteth at noonday,” 
that they perceive the necessity of adopting remedial precau- 
tions, and are convinced that their sewage must be “taken 
somewhere else.” Grantingforthemomentthatin the United 
Kingdom railways are completed, that there are no more 
to make, that continental nations are competing with us 
successfully in those branches of manufacturing industry 
which formerly belonged to us exclusively, and that, as a 
natural consequence, business, trades, commerce, and pro- 
fessions suffer accordingly; conceding all this, it must at 
the same time be admitted that there is a vast field opened 
for every branch of the profession, in the establishment 
and execution of those works absolutely indispensable to 
secure the future welfare and hygiene of our cities and 
towns. Owing to the rapid increase of the —— 
that which was formerly a temporary nuisance become 
a permanent evil, and what can be tolerated with a popu- 
lation of 10,000, cannot be endured when that number is 
increased threefold or more. 

With respect to the immediate subject of our article, as 
well as with all constructive details of sewage, there are 
but very few precedents. The simplest and most econo- 
mical method of conveying sewage matter over an opening 
would, at first sight, appear to consist in making the 
bridge its own pipe, and in carrying the fluid in the inte- 
rior of a box girder. This plan has been adopted at 
different points in the metropolitan main drainage scheme, 
but it is open to many objections. The principal of these 
is the certainty of corrosion wherever the material, as in 
the examples quoted, is wrought iron. In the case of large 
spans there would also be a considerable loss of material 
in employing the box or tubular principle, for it must be 
observed that the quantity or volume of the sewage to be 
conveyed is independent of the length of the opening, and 
is the same per running foot for a span of 50ft. as for that 
of ten times the amount. It is otherwise with a girder. 
If the weight per foot run be constant, the strain varies 
as the square of the span, and there is evidently a certain 
span combined with a given weight, which would give the 
maximum economy in a girder of this description. This 
span should be such, that while the capacity of the girder 
afforded the requisite margin over and above the actual 
volume of sewage to be conveyed, it also allowed the pro- 
portions of breadth and depth to be those most suitable to 
its own dimensions. In other words, when the proportions 
of the girder are those required rather by the length of 
the span than by the weight it has to carry, there is a 
corresponding waste of material in the box and tubular 
system. It ceases then to act as a mere pipe, and its 
principal advantage is lost. With the exception of 
cities similar to London and some of the continental 
capitals, it is evident that this limiting economical 
span would be very soon attained. Cast iron, from 
it possessing under the same circumstances and in 
the same position as wrought, not only less liability 
to corrosion, but also greater immunity from its action, 
since with very little comparative expense its thickness 
can be increased to allow for deterioration, would appear 
to be an excellent material for the construction of sewage 
viaducts. Unquestionably in large spans a feasible ar- 
rangement would be to make the top member of the 
girder of a circular of elliptical shape, and allow it to per- 
form the part of a pipe for the sewage. The difficulty of 
proportioning the dimensions of the conduit to the volume 
to be conveyed, as in the other system, would be obviated 
by the adoption of this method. At the same time we are 
not partial to combinations of cast and wrought iron in a 
girder, and have frequently expressed our opinion upon 
this subject in articles relating to civil engineering con- 
struction. In this particular instance, it must be borne in 
mind that the conditions are widely different from those 
pertaining to a railway bridge or a large roof. The moving 
load is almost a constant, and so far as its concussive or 
impactive force is concerned, it may be totally disregarded. 
A girder, under these circumstances, is reduced to the state 
of a beam or joist, subjected simply to the action of a static 
load, and combinations of the two different materials that 
might be hazardous, and have in fact proved fatal in the 
one instance, might be carried out with perfect security in 
the other. It is but fair, moreover, to add that the ma- 
jority of the accidents arising from combination of wrought 
and cast iron, occurred at a time when the nature of these 
and all other iron structures was but very imperfectly 
understood. The laws governing the scientific distribution 
of strains,and regulating the relative quantities of material 
to be apportioned to resist them were but little known, 
and it is no wonder, therefore, when the theory was so 
crude and undeveloped, that the practice was faulty, incor- 
rect, and injudicious. 





If sewage viaducts are to be inaugurated by examples 
upon the same gigantic scale that characterised many of 
the earlier specimens of railway bri the question 
—— the best method of accomplishing the result 

ill present many difficulties. Such a contingency, how- 
ever, is not probable. Even with regard to railway bridges 
the direction of thought is unmistakably in favour of 
moderate, we might say very moderate spans, and the case 
will be analogous with those bridgesintended for ——— 
under consideration. —_—s this view we doubt if a 
simpler or better plan will be found than that of laying 
the sewage mains between a pair of light lattice girders. 
The pipes are then in one sense independent of their sup- 

rt, and can be removed and repaired as required without 
in the least interfering with the main structure; while the 
girders themselves can be designed to carry the load, and 
nothing else, and their proportions are not in any way con- 
nected with the volume of the weight to be carried. 
They are not in the same position as a box girder which, 
forevenamoderate span would be similartoemployinga very 
large pipe for a very small quantity of fluid. The pipes 
might be supported through the medium of cross beams 
upon the top member instead of the bottom, but it would 
not so easy in the former case to conceal them. 
In the latter, by a judicious arrangement of the diagonal 
bars, and the aid of a few cast iron ornaments fixed at their 
intersections, the pipes can be almost entirely hidden, or at 
any rate effectually disguised, as we have witnessed in some 
examples brought under our notice. This last point must 
be kept in view in designing sewage viaducts, as many 

roprietors of Jand who would have no objection to be- 

olding a railway bridge almost before their very doors, 
would strongly protest against a structure of the former 
description, which bore upon its face the badge of its dis- 
tinguishing characteristic. 


“ BESSEMERISING” AND THE NITRATE STEEL PROCESS. 


Just as the Messrs, Moses, the great trouser-makers, 
have long been known to keep their own poet, so have 
the Messrs. Bessemer, the great steel makers, long been 
known to keep their own leading article writer. And in 
both these cases, and with the same prosaic end in view, 
the result has been the publication of a great mass of 
poetical prose and prosaic poetry. Now reflection will 
show the impartial observer that Mr. Bessemer’s investing 
in what some might deem a luxury was a powerful 
natural step on his part. Upon the whole, we consider it 
= that few of the many investments Mr. Bessemer 

made during his career have been more promising. It 
is now many years ago that Mr. Bessemer discovered 
the great use of puffing——air into materials softened by 
heat, or soft by nature. By an obvious train of thought 
Mr. Bessemer looks upon the public as a multitude 
of pigs, simply boiling to be converted into Christian 
Bessemer metal. We break no confidence, therefore, when 
we state as a fact, of which many are already aware, that Mr. 
Bessemer has long ago purchased, set up, and started, a 
very powerful blowing or puffing engine, embodying all the 
latest Yankee dodges—in fact, we believe the choicest 
production of an American maker. And with all the 
energy of its remarkablecountry doesthis remarkable engine 
work. It does occasionally throw about a good deal of 
dirty grease—possibly due to too much _lubrication— 
and its tenter has also to be very careful in handling it. 
But, upon the whole, it yields a very high percentage of 
uffing duty, and may be looked upon as the most powerful 
Recser blowing engine ever erected on a bed plate. 
Such are the resultsof the march of intellect and of theappli- 
cations of science and invention to the wants of the age. 
At a less advanced period in the world’s history Mr. Bes- 
semer might have been contented with blowing his own 
trumpet. But, No. With a true appreciation of the 
value of the division of labour and of the utilisa- 
tion of power, he applies a blowing engine to the 
trumpet of fame. Or, to drop the metaphor, Mr. Besse- 
mer no doubt considers, like the poet, with regard to 
the end “of all fame—'tis but to fill a certain portion of 
uncertain paper.” And, accordingly, it <s filled with 
accounts of the Bessemer process, and Bessemer metal, and 
Bessemer rails, and Mr. Bessemer’s grandmamma, and Bes- 
semer ingots, and Bessemer converters, and Mr. Bessemer’s 
school-days, and Bessemer plate, and Bessemer rails again, 
again, and so on, ad infinitum. 

But if the Bessemer Blowing Engine works “ sweet” in 
effecting, or in attempting to effect, Bessemer con- 
versions, its action is not pleasant with regard to other 
processes of steel making. A fortnight ago we were 
so foolhardy as to venture guardedly to express some 
hopefulness as to the future of a certain process for 
making steel and refining iron for puddling purposes by 
the use of nitrate of soda. The Bessemer Blowing Engine 
was down upon us at once. Apart from a playful little 
splashing about of grease, no doubt greatly due to the ex- 
tremely rapid reciprocations of its brass details, and apart 
also from some more or less ingenious little “conversions” of 
our words (easily detected by anyone caring to take the 
trouble*) Bessemer Blowing Engine’s objections resolve 
themselves into :—1. That nitrate of scda, if used for mak- 
ing steel and refining iron, would be very costly ; 2, that 
the limited supply of nitrates ought to have shown us “the 
immediate probability of a rise in the market value of soda, 
if wanted in such enormous masses as the iron trade of the 
Cleveland district would demand.” 


1. But in the first place wemustremind the Bessemer Blow- 
ing Engine that, in observing that, as “a ton of metal costs 
£10,” 8 per cent. being required, the outlay of 16s. per ton 
of pig iron “ for the nitrate alone,” would show “the imme- 
diate probability of a rise in the market value of soda;” 
it forgets its protégé@s—or its protector’s(?)—as to this 
question we are as puzzled as in telling the head from the 
tail of a hairy terrier—average charges of £2 10s. per ton 
for royalty alone. Assuming Mr. Hargreaves’ ultimate 
success, Mr. ves would be able to use iron costing 
16s, to 20s. - ton less than anything that Mr. Bessemer 
can use, and possibly obtain—certainly with less cost of 


* See pp. 48—9 of Taz Encinger of Jan. 17th. 
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2. As to the supply of the nitrate of soda being “limited,” 
the fact is that the supply is practically exhaustless. One 
ingle South American source, of supply has been estimated 
by Bollaert, in his work on Peru, as amounting to more 
than sixty-three millions of tons. The mode in which it is 
manufactured and conveyed to the Peravian coast for 
shipment is still of the rudest description, and a greater 
demand would no doubt be attended with a diminished 
price. A proof of this is to be found in the fact that 
though the demand for it was never greater than at pre- 
sent, its price was never lower. It is extensively as 
a manure and in the manufacture of nitric and sulphuric 
acids, in the latter of which manufactures alone 14,000 
tons annuallyareconsumed. Thelastannual Board of Trade 
returns of imports extend down to the year 1866; those 
for 1867 will only be published within a month. Taking 
the year 1866, therefore, we find that more than 48,000 tons 
of nitrate of soda were imported into Britain during that 
year. In spite,therefore, of the Bessemer Blowiug Engine, 
the supply may be considered as being practically exhaust- 
less as the iron and coal of this country; and if Mr. 
Hargreaves can as easily overcome his practical difficulties 
as we have met the Bessemer Blowing Engine’s airy 
objections, Mr. Hargreaves will yet be a very wealthy man. 








LITERATURE. 


4 Treatise on Frictional Electricity, in Theory and Practice. 
By Sir Witt1am Snow Harris, F.R.S. Edited, with a Memoir 
by the Author, by Cuartes Tomuinson, F.R.S. London: 
Virtue and Co. 1867. 

TuHE discoverer, inventor, or introducer of any principle, 

process, or apparatus embodying in itself attributes of 

what we may term human, as distinguished from scientitic, 
or technical, interest, has always a better chance of noto- 
riety, or fame, or call it what you will, than, ceteris pari- 
bus, the more technical man, To make a discovery 
in, for instance, pure mathematics, requires an amount 
of labour and brains quite out of the usual proportions; 
but the name of the labourer is perhaps only known to 
the half-dozen or so able and willing to understand him. 

Infuse but what we have termed a human interest into 

the work, and the conditions, at any rate as to notoriety, 

are reversed. The name of the late Sir W. Snow Harris 
as the practical introducer of lightning conductors for 
ships, being, therefore, almost popularly known, his 

death at Plymouth on the 22nd of January, 1867, was a 

a shock to very many people. The late Sir W. Snow 
arris was originally educated as a surgeon, but by 1824, 

or at the age of thirty-three, he began to devote him- 

self entirely to electrical science. Already in 1820 

he had invented his system of lightning conductors for 

ships—or the invention by which & will be remembered 
the longest. He was elected into the Royal Society in 

1830; he received, in 1835, the Copley medal as a recog- 

nition of the value of his papers on the laws of electricity 

at high tension; and in 1839 his “ Inquiries concerning the 

Elementary Laws of Electricity” formed the subject of 

the Bakerian lecture. 

Sir W. Snow Harris also {introduced a form of a ma- 
riner’s compass in which the oscillations of the needle are 
checked by surrounding its points with a massive copper 
ring. This is an ingenious application of magneto-elec- 
tricity ; and the same principle is carried out to some 
extent in the Admiralty compass. But Harris’s compasses, 
though accurate, are notoriously sluggish—that is to say, 
they come very slowly round with the ship. In his excel- 
lent little work on magnetism (Weale’s Series), Sir W. 
Snow Harris complains that the Admiralty Compass 
Committee did not adopt his principle to its full extent; 
but their rejection of his plan was the result of practical 
trials on board ship—the only true test of the delicacy 
and stability of a ship’s amplitude compass. 

The work before us may be looked upon as 4 result of 
the favourite labour of its author’s life; and some of its 
qualifications will make it invaluable to the student and 
experimenter in this branch of electricity. Having died 
before he could entirely complete it, it has been edited 
by Mr. Charles Tomlinson, F.R.S., of King’s College. The 
main portion of the volume, devoted to frictional elec- 
tricity, consists of 268 pages, of which 205 had, says Mr. 
Tomlinson, the benefit of Sir W. Snow Harris’s final re- 
vision. After his death the papers were placed by his 
relatives into the editor’s hands, in order to be prepared 
for the press. Besides this valuable labour, Mr. C. Tom- 
linson has also contributed an extremely interesting bio- 
graphical notice of the author. As a sort of appendix, 
there appeared at the end of the work two popular 
lectures by Harris on lightning conductors, 

The matter on “ Frictional Electricity” is divided into 
two portions, the second of which in the book consists of an 
examination into the laws of electrical force. On this, for 
reasons we may incidentally develope on another occasion, 
we are not inclined to put very much store. It may be 
sufficient to say that Sir W. Snow Harris does not seem 
to have read much in German. On the other hand, the 
chapters on the explanations of the elementary phenomena 
of practical electricity, and on the details of apparatus, are 
admirable for their clear style, and for their numerous and 
plain, if somewhat coarsely cut, wood engravings. Sir W. 
Snow Harris employs the system, of very great use indeed 
in a work of this kind, of subdividing the book into a 
series of numbered paragraphs, and of invariably referring 
back to the given paragraph that explains any meaning 
that might be doubtful to the student. The same short 
paragraph, for instance, often embodies four or five re- 
ferences. 

The chapters on the practical portion of the subject— 
1, Attraction and repulsion; 2, induction; 3, instruments of 
accumulation ; 4, instruments of quantitative measure ; 
and, 5, on electrical manipulation, are invaluable as regards 
their descriptions of electrical manipulation and the his- 
tory of frictional electricity. The chapter on “electrical 
manipulation” is perhaps the most important in the vo- 





lume before us. It “will give some idea of the author's 
scrupulous care in the nom pene of apparatus.” He 
left nothing to others ; even the making peg at- 
taching the tinfoil to his jars was a matter of study until 
the best recipe had been found. 

In one important point we consider that Sir W. Snow 
Harris has formed a very erroneous view. We refer to his 
explanation of the action of the “electric column, or per- 

tual (!) electrical machine,” at 81 to 85 of the work. 
Tt is well known that when a series of thin discs of two dif- 
ferent metals, say zinc and raph aeeenees with discs of 
relatively dry writing paper, the zinc disc shows positive, the 
cop’ dies ive electricity. On placing a number of 
such series of discs within a glass tube, the tube being pre- 
ferably cap at each end with short brass rings, one of 
the caps will affect the electroscope positively, the other 
negatively. Sir W. Snow Harris observes that “the ope- 
ration of this species of electrical apparatus appears to 
depend on a iar kind of electro-motion induced by 
the contact and separation of dissimilar bodies, and has 
apparently some relation to the phenomenon of excitation.” 
But where is the separation in this phenomenon? It is of 
course quite true that when a rubber and a glass plate 
are first brought into close contact, “and subsequently _ 
rated, both evince a state of electrical excitation.’ ut 
then they must first have been rubbed ——- and, not 
merely rubbed together, but also separated. Now in the 
so-catied dry pile there is neither friction nor separation 
between the exciting bodies. Further on we read, still at 
page 83, that “it has been inferred that in the operation 
of the electric column the associated metals, separated by 
semi-conducting matter, such as paper, give rise to a pro- 
pagation of electrical action analogous to electrical excita- 
tion, the zinc acquiring a positive electrical state by con- 
tact with the copper or silver, and the interposed paper 
transferring the positive electricity thus developed from 
the copper to the next zinc, and so on throughout the 
series, so that at last all the developed positive electricity 
becomes accumulated at the terminating zinc disc, and all 
the negative electricity on the terminating silver or copper 
disc. Thus the column is, as it were, a spontaneous source 
of electrical excitation. It will be seen that in this kind 
of electrical machine there are the substances — two 
metals, and an imperfect conductor—viz., zinc and silver, 
or copper and paper, so far analogous to the voltaic 
apparatus, which consists of two metals and an interposed 
fluid, and which in the hands of Davy effected such marvel- 
lousdecompositions. There is, however, this remarkable differ- 
ence between them, that whilst the voltaic apparatus is cele- 
brated jor its electro-chemical power, the electric column has 
no electro-chemical power at all, but is principally remark- 
able forits pure electrical effects, resembling common elec- 
trical excitation.” Now the facts are that, in the first 
place, even the feeble action of the so-called dry pile is 
accompanied with chemical reactions in its component 
parts. Such piles have been known to be active for more 
than thirty years; but in taking the discs asunder they will 
be found to be oxidised in spots. And the reason that it is 
here supposed to have no “ electro-chemical power at all” is 
simpl Eesvars the chemical decomposition or dxidation of 
the dementia is so slow and slight. The dry pile is, in 
fact, neither more nor less than a very weak voltaic column. 
Any other supposition amounts to a denial of the principle 
of the conservation of force—the greatest discovery of the 
age—and to the acceptance of the possibility of a perpetual 
motion—a physical reductio ad absurdum. The fact seems 
to be that ip W. Snow Harris, either on account of his 
age, or a want of linguistic knowledge, must have rather 
fallen behind the times, , 

As Mr. Tomlinson himself remarks, Harris “was too 
good a Tory of the old school of science to recognise the 
broad and sweeping advance of the new, and he did not 
feel that he was behind his age when, in 1861, he presented 
to the Royal Society an elaborate paper on an improved 
form of Bennett’s discharger, and yet later when, in 1864, 
he discussed the laws of electrical distribution, and still 
relied upon the unit jar and measure.” It is, by the way, 
a slight mistake, but we find it everywhere repeated, that 
Coulomb, the name of the celebrated French experimenter, 
is everywhere spelt Coulombe. Similarly, for La Place, 
we read Le Place. For these Mr. Tomlinson himself must 
be to blame. Sir W. Snow Harris had, in fact, more of 
a mechanical than a scientific turn. We should be the last 
to deny his great services to science, but we would illus- 
trate our meaning by saying that his mechanical was much 
greater than his analytical skill. More an engineer than a 
man of pure science, his most successful work consisted 
in his introduction and placing of lightning conductors. 
We lately quoted an interesting abstract from this work, 
illustrating the stubborn indifference shown by our Admi- 
ralty to the invaluable application of lightning conductors to 
ships. It is a fact that the Russians adopted them into 
their navy before we did; and in 1845 Sir W. S. Harris 
received a valuable ring and a vase from the late Emperor 
Nicholas, as a testimonial to the merits of his system. He 
seems to have been fighting for nearly a quarter of a 
century before it was fully officially used in our own navy. 
Harris was employed to put up lightning conductors at 
Buckingham P: and Osborne, in the Queen’s yacht, 
and subsequently at the Palace at Westminster. His 
written instructions were printed by order of the House 
of Commons, under the head of “ Estimates, &c., Civil 
Services, for the year ending March 31, 1856.” 

The two lectures on “ Atmospheric Electricity,” and 
“ Protections from Lightning,” we have referred to were 

repared for the artillery and engineers at Woolwich and 

hatham, and were to have been delivered in 1861. Every- 
thing was ready, when, just before the author’s departure, 
he was seized with illness, leading to partial blindness, and 
preceding the death, Sir W. Snow Harris believed 
that the estimate, by a writer in “ Nicholson’s Journal 
of the Progress of Science,” that £50,000 were annuall 
lost by lightning in Great Britain alone, as muc 
below the mark. During the last great war the country 
was losing £10,000 a year from damage by lightning. 
In February, 1860, one violent thunderstorm led, in 
| Belgium to the total destruction of three fine churches, 








and considerable injury to twelve. Several churches in 
Great Britain were struck voted - ; in 7S 
wder magazine was ex y chtaing at - 
a India, causing nearly one thousand deaths. 
is description and explanation of the development of 
thunderstorms and their effects are, we need scarcely say, 
—_ — poe ; and — ——— are well wo: 
reading by all, especially b itects and engineers. 
Thousands of He be. er the form of cloud, become 
charged with electricity; “the air intermediate between 
this cloud and the earth participates in the inductive force 
upon the plane of the opposed surface of the earth 
beneath ;” and the two disjointed electrical forces seek to 
reunite. According to Faraday’s expression the interme- 
diate icles of the air become polarised. At last the 
attractive forces become so powerful as to break down the 
non-conducting air with a violent explosion, restoring it to 
its normal condition by a disruptive explosive discharge. 
The distance through which the disruptive ch can 
break through the air is directly as the electrical disturb- 
ance. This, Snow Harris would illustrate by an experi- 
ment consisting in opposing two balls to each other, one of 
them being connected with a charged Leyden jar, and the 
other with its outer coating. On measured quantities of 
electricity being accumulated, the = a break- 
ing through the air intervening between the balls. The 
distances Tetmenn the two balls will very nearly measure 
the accumulated oni 
“Lightning is, therefore, the extrication of brilliant 
light, accompanied by heat, from the air or dialectric 
medium, whose — are‘violently brokenthrough,” or de- 
larised. “Thunder is the crash of this effort, prolonged 
y repeated echoes and reverberations from the surface of 
clouds, and other bodies, just as the sound of artillery 
reverberates among distant hills.” Any building is only 
struck as being a point on the earth’s surface in a given 
position with respect to the charged clouds and earth; and 
the same is the case with any other object besides a building. 
The generality of persons still entertain the notion that 
danger is incident to metallic bodies during a thunderstorm 
on account of their superior attractive force. It is often 
repeated that it is dangerous, for instance, to carry an 
umbrella with steel ribs under such circumstances. But 
it has long been found that an electrical charge is quite inJe- 
pendent of the nature of tne substance p toy With 
regard to the fact that lightning falls on the metallic- 
pointed ornamentations of church spires, the vane spindles 
of ships, &c., the same phenomenon would occur with the 
points of a non-metallic material. If a pointed uninsulated 
conductor, whether of metal or of wood, be presented at a 
distance between two balls, the sparks are stopped, and 
the point becomes Juminous at a distance, whether it be of 
wood or of metal. Sgow Harris, in fact, refers this action 
merely to shape, and observes,—‘‘ You may call it attrac- 
tion if you like, but it is not that species of attraction as 
commonly understood.” He ingeniously compares it 
to placing “a large hollow pipe in communication 
with the gutter leads of a building, which, by its 
facilitating the discharge of heavy rain, prevents its 
accumulation and discharge in some other direction.” 
Now we might figuratively “attribute the operation 
of this pipe to a species of attractive force upon the 
water, by causing the water to gravitate in a certain 
direction ; but we surely should not dream of attributing 
to such a pipe, a power of attracting the rain from the 
clouds, and so drawing down the water upon the building. 
Electrical discharge, or lightning, seizes upon some bodies 
and avoids others, rather according to as they lie in posi- 
tions favourable or unfavourable to its progress, than 
according to their greater or less conductive powers. 


A Magyar Mérnok-Lgyesiilet Kizlinye. 

Bur very few of our readers will understand theabove title 
of a periodical work—a fact that will also evidently circum- 
scribe its circulation, however good it might otherwise be. 
It is the name of a periodical issued by the Hungarian, or 
rather Magyar, Society of Civil Engineers, established at 
Pesth, the capital of Hungary. Magyar, or the language 
spoken by the conquerors of Hungary from its previous 
Sclavonic possessors, is a language unique in Europe; that 
is to say, it stands alone in its origin, and no knowledge of 
- Romanic, Teutonic, Celtic, or Sclavonic language can 
aid in learning the language of the dominant classes of 
Hungary. Possessing the to of English and the 
melody and sonorousness of Italian, the Hungarians fondly 
believe that it would replace all, langu if it were only 
more known. But the practical value of any language is 
only directly as the number of those that speak it, and 
beauty must in this work-day world give way to usefulness, 
That among the first steps of the constitutionally- 
liberated country should be the formation of an engi- 
neer’s institution, and to issue an engineering periodical, 
speaks well for the ultimate substantial progress of 
this naturally very wealthy country. It is published 
every second month, together with from three to 
four lithographed plates. These last, for the reasons 
already given, will form the principal means of its 
communication with foreigners. The lithographs are very 
fairly done. In the set before us considerable prominence 
is given to the principal modern forms of water-tube 
boilers, amongst which that of the Messrs, Howard deser- 
vedly figures. The first number of July and August last 
appropriately begins with an excellent map of the Hun- 
garian railway network. 





Dr. B. W. Ricnarpson, F.R.S., in investiga the ph 0- 
logical action of the meth 1 compounds, has particularly observed 
the action of the hydride of methyl, which occurs naturally in 
the form of fire-damp in mines, and as marsh gas on land. 
Seeking first to ascertain what percentage would prove fatal in the 
air, he found that even pigeons could live in an air charged with 
35 per cent. of the gas for half an hour. When death finall 

ensued it came as a sleep, so gentle that it was determined wi 

difficulty when either circulation or respiration ceased. om 
these observations be concluded that the victims of a mine explo- 
siou die an easy but prolonged death, and while the kriowledge of 


the first of these truths should thankfulness, the latter 
should en the rescuing party not to abandon their exertions 
even for days the accident has occurred, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents) 





MOUNTAIN LOCOMOTIVES, < 
S1r,—The assurance with which r~ correspondent ‘A. A.” 
commences his reply to my letter of the 14th ult. is quite unneces- 


me from “‘ geared locomotives ” with slotted crossheads, impossible 

crank pins, and more connecting rods, rocking shafts, levers, and 

links t I can count. E. HurtcuHinsoy, 
Darlington, February 3rd, 1868, 





SEWAGE IRRIGATION, 
Sm,—The somewhat inquisitive earnestness of your corre- 
lent Mr. James, directed towards a point of great importance 





sary, as I never for a moment doubted the honesty of his stat t 
respecting the difficulties attending the introduction of a new 
principle, and the delay in opening the Mont Cenis Railway arising 
therefrom. On the contrary, I freely admitted all this, and only 
required to know why it was- -after such successful experiments 
had been made, and such satistuctory results obtained from the 
locomotives which were tried and rey larly worked in the presence 
of so many scientific gentlemen— that the line was not opened at 
the time specified. I certainly in my letter referred the question 
direct to the locomotive engines, as, from the reports which have 
appeared in your columns, the cause of not opening the line has 
been assigned solely to the failure of the engines; and not being 
behind the scenes ‘“‘ A. A.” must not be angry with me for taking 
it for granted that the published accounts referred to, and which I 
believe were official, were correct, and not the reverse, as he infers 
is the case by his letter. 

I never for once doubted-the truth of any report which had 
appeared in your valuable journal, and most decidedly not after 
becoming aware that you had a ‘‘ special correspondent” at Mont 
Cenis, consequently I cannot blame myself for assuming it ‘‘ an 
admitted fact” that the engines would not work. 

I beg in turn to assure “A. A.” my object in replying to his 
letter was to gain reliable information, and I trust he will accept 
my sincere thanks for his offer to furnish me with particulars, for 
which object I herewith forward my address as suggested. 
** A, A.” and the writer must agree to differ about adhesion. With 
reference to the statement of ** R. M.,” to which I alluded, and of 
**A. A.’s” reply thereto, I think the latter is a little out of his 
reckoning, inasinuch as water is quite as much a necessity with 
his (Mr. Fell’s) engine as it is with that described by ‘‘ R. M.;” 
the inference of “A, A.’s” observations on this point being that 
by his system long gradients can be worked without reference to 
the quantity of water, while with that of ‘‘R. M.” the water 
supply would limit his ability todo so, It surely is not necessary 
to remark that water is as much a necessity with one engine 
as it is with any other. 

I am quite of the same opinion as “‘ A, A.” about the value of 
practical tests full size, as compared with opinions, drawings, dis- 
cussions, statements, and even editorial authority, only it happens 
but in few cases that I have known where so many facilities, 
including very large sums of money, would or could be obtained as 
have been given to the development of his system, and he ought 
certainly to congratulate himself on the fact that this is so. I 
should be glad to see a trial made of the plan you have suggested 
of carrying the load on the back of the engine; the more I think 
of this the more satisfied I feel that it deserves much more atten- 
tion than has yet been bestowed upon it. Could not this be tried 
with the Fell engine? From rough calcujations I have made I 
believe an engine of this description could take up a gradient of 
one in twelve, fifty per cent of the gross weight as nett paying 
load; or in other words, that a thirty-ton engine should take up 
one in twelve, thirty tons of paying load, 

In conclusion I desire to say that I have read Mr. E. Hutchin- 
son’s letter on this same subject, but no doubt *‘ A. A.” will find a 
few words in reply to so very sweeping a condemnation of that 
which I am constrained to think he (Mr. oe pom: knows very 
little about. Mr. Fell, however, must feel highly gratified by this 
evidence of friendship. I have heard an old saying that might be 





useful here, and that is, ‘* Save me from my friends.” G. H. R. 

January 30th, 188, 

Srr,—‘* A. A.'s” last letter will not, I fear, go very far towards 
clearing up the Mont Cenis mystery, or satisfying the minds of 
those to whom the experiment is of interest as to its success or 
failure. He states, ** Your correspondent’s remarks apply strictly 


to the secon: engine, on which type, after experimental trials, the 
others have been construeted,” Then a little further on ** there 


are no slotted crosslieads in the present engines;” and still a little 
further, ‘‘ths spur wheel arrangement has been abandoned in 


favour of another, From this it would seem that things are 
looking a little more hopeful. The machines are assuming a form 
more like locomotives and less like American clocks; but it would, 
I confess, be a relief to my mind to learn that the prolonged crank 
pin difficulty had also been overcome, 

The puzzle remains, which, however, your correspondent ‘‘ could, 
an’ he would,” I am sure, clear up. If the slotted crosshead and 
pinions were not found to be weak points in the second engine, 
why were they almost the only appliances that were abandoned in 
those subsequently made? I did not, as “‘ A. A.” supposes, take 
the slot; to be in the crank instead of the crosshead; if it had been 
so it is scarcely safe to assume that the engine would have moved 
at all, As it is the arrangement is about as bad as it can possibly 
be; and if it has never failed, it is, I think, something more than 
“amusing” -it is instructive in the highest degree, as showing 
how far a radically bad design may be compensated for and made 
to a certain degree practicable by excellence of materials and work- 
manship. ‘* A, A.” says he has seen locomotives with spur wheels 
in their driving gear before—so have most of us, no doubt. If 
“A, A.” ever gets as far north as Darlington he may also see a 
locomotive with the cylinders placed vertically on the top of the 
boiler, with crossheads at least 6ft. long, attached by connecting 
rods to the driving wheels at the opposite sides of the engine. The 
arrangement, albeit not open to the same grave objections as the 
four pinious, is not considered a good one, and is not likely, for 


*¢ oh 


obvious reasons,” to become generally adopted. 


Now as to the flangeless tire, I have no doubt, as “‘A. A.” 
says, that ‘* the plan has often been suggested before,” but venture, 
notwithstanding, to suggest it again. It may have been “ patented 
in 1836, by Kollman;” but this only serves to increase my respect 
for Kollman, and does not affect its practicability. When ‘A. A.” 


says that there are ‘obvious reasons” why it should not work, as 
an engineer he knows perfectly well that he is talking twaddle. 
No test but that of experience can be considered satisfactory in a 
case of this kind; and with all due respect to the memory of Koll- 
man I beg to submit that the central rail has not yet been put to 
this test. In the accounts which appeared two years ago in the 
engineering journals of the trial trips of this same ‘s2cond 
engine,” we are told that ‘it is found to run very steadily, and to 
pass round the sharpest curves without any jolting or grinding of 
the tire flanges, being perfectly guided by the pressure of the hori- 
zontal wheels against the central rail.” How does this agree with 
“* A. A.’s” experience? And, if the flanges never come in contact 
with the rail, the engine “ being perfectly guided by the pressure 
of the horizontal wheels,” what good purpose do the flanges serve ? 
And what are the “obvious reasons” why they should not be 
abolished? Certain it is that, if necessary at all, they are neces- 
sary evils; they rapidly destroy not only themselves but the rails 
and axles themselves. The nerves of the passengers may, in cer- 
tain quarters, be thought of secondary importance, but still I 
think that some day a patient and long-suffering public will 
awake to the consciousness that in order to travel from London to 
ee it is not absolutely necessary to be shaken to pieces on 
the way. 

But you will, perhaps, have had plenty of my “ vaticinations,” 
so in conclusion I will only say that I can forgive “A. A.” his 
little personal hit ; he has probably been badgered a good deal 
about this Mont Cenis business from first to last. Lanslebourg is 
not, I know by a painful experie ce, a pleasant place to live at, 
and a continued existence there is not of all things best calculated 
to enable him to stand it with equanimity. If ever it should be 
my lot to ‘‘set a squadron in the field” may a kind fate preserve 











in the utilisation of sewage, namely, the mode of application to 
the soil, leads me to request you to give for a few remarks. 
In this question, as in many others, we find that a sudden diver- 
sion of engineering enterprise into channels comparatively new to 
the profession, tends to a wonderful increase of theories, doubts, 
arguments, and dogmatic assertions. Nothing can be more 
natural or more easily accounted for than this, for since the col- 
lapse of the “‘extension mania” in 1866, a vast number of our 
civil engineers, having nothing better to do, must needs turn to 
the neglected question of sewage irrigation, which, as we are 
assured on every hand, must inevitably become the field for the 
engineering genius of the next twenty years. A course of parlia- 
mentary engineering practice in railways, though excellently 
fitted for the development of a th bar my an unrufiled coun- 
tenance, and an easy conscience, can hardly be the best training 
school for the study of a subject so comprehensive as the utilisa- 
tion of sewage, or even such a branch of it as its economical appli- 
cation to the soil; and I think it is no mistake to affirm, that 
although there are men whose whole professional career has 
been successfully devoted to this question, many of the theoretical 
schemes which we see projected from time to time come from men 
whose past experience I have above described. Otherwise we 
should hardly see so complete a want of knowledge as to the 
commonest principles of land drainage and the action of manure 
and soils as are betrayed by certain of these schemes, To arrive 
at a perfectly comprehensive knowledge of sewage irrigation, in 
theory as well as in practice, a man must necessarily—so far as 
regards this matter--combine the knowledge of an engineer, an 
agriculturist, and a chemist, but tc judge of the respective merits 
of application by surface contours or by subterranean pipes, not 
the slightest knowledge of engineering is requisite. Before, there- 
fore, men like your correspondent venture to propound such queries 
as I find contained in his last letter, let them cautiously betake 
themselves during this idle period of engineers, to the study of 
land drainage, manures, and agricultural matters generally. The 
least this will effect will be the saving of paper and ink, and the 
patience of your readers. In addition to this advice, for which I 
surely deserve their thanks, I will endeavour to explain to them 
in as few words as possible, the principles of drainage and their 
application to sub-irrigation. . 
Drains, which are laid down for the ase of ridding a certain 
uppermost stratum of soil of its superabundant waters, and render- 
ing it dry and porous, do not receive these waters in their down- 
ward descent; on the contrary, it is yf after passing below 
them and having thoroughly saturated the subsoil up to their 
level, that the water, rising upwards, flows into them and is carried 
off. In all ordinary soils, therefore—that is, in soils which are 
not excessively absorptive—the horizontal plane defined by the 
position of the drains constitutes a distinct boundary between two 
conditions of soil, namely, soil in a productive state, free from 
superfluous moisture and accessible to air, and soil in an unpro- 
ductive state, crude, stagnant, and permeated with water. This 
indispensable result of drains is not, however, productive of harm 
in the case of those of ordinary depth, but when the shallow system 
of drainage required by sub-irrigation is used, a degree of coldness 
and stagnation is induced very injurious to the productive power 
of the soil. In very light porous and sandy soils the effect is that 
described in Mr. Latham’s Jetter; the capillary attraction of the 
particles of earth above not being sufficient to counteract the 
gravitating tendency of sewage away from the roots of the plant. 
Further, your correspondent, had he been acquainted with the 
relative action of manures and soil, would have known that no 
manure can convey benefit to a crude unworked soil; that the 
soil in contact with his underground pipes must perforce be of 
this crude nature, and therefore that the application. of the sewage 
under these conditions must be profitless. He would also, had he 
consulted Liebig, have learned to his surprise that the ammonia 
in sewage no more evaporates therefrom when applied to the sur- 
face than does the ammonia contained in guano or any other form 
of manure when similarly applied. He would’ also have learnt 
that sewage matter gravitating through a stiff unworked soil 
cannot be so completely cleansed of its organic or inorganic impu- 
rities as sewage matter passed through a quicksand soil. He 
would also have learnt, had he trusted more to the guidance of his 
own senses than to the vigour of his imagination, that the smells 
of which he speaks have no existence. From Westminster to 
Barking or Croydon is no such distance ‘as to deter a mind bent on 
scientific acquisition. Liebig, treating of arable soils in contra- 
distinction to primitive soils, says, in his ‘‘ Natural Laws of Hus- 
bandry,” p. 67, ‘* Diluted liquid manure, of deep brown colour and 
strong smell, filtered through arable soil, flows off colourless and 
inodorous.” M. P. 
Church-street, Dewsbury. 








SUB-SOIL IRRIGATION, 

Srr,—I have been much struck with Mr. Henry A. James's plan 
of sub-soil irrigation, and I think he would confer a favour upon 
many of your readers by giving the details of his system. But 
there are several objections which appear to me to be insuperable. 

In the first place soil alone will not deprive water of substances 
held by it in solution ; it will act as a filter, and clear it of any 
matter mechanically suspended, but nothing more. It requires 
the living organisation of plants to effect a chemical change in the 
sewage, and unless this takes place the water, though clear to 
look at, is still impure. Now with sub-soil irrigation will the 
sewage all pass over or through the roots of plants? If the land 
is underdrained it certainly will not, as much of it will find its 
way direct to the drains. If the land is sufficiently dry not to 
require underdraining, then much of the sewage will soak down- 
wards, and find its way ultimately to the springs, unless it is never 
allowed to saturate the soil. But that would not be the way to 
purify the sewage; you would then be getting rid of the water by 
evaporation only instead of abstracting its impurities and return- 
ing it into the rivers. 

I fear, however, that the great obstacle would be the stopping 
up of the pipes. The soil would arrest all the suspended matter, 
and this would of course remain inside the pipes, and finally com- 
pletely fillthem up. A common underdrain becomes stopped up 
with deposit from comparatively pure pater when its passage 
through is interfered with, as by a tree root or a defective tile. 
How much more rapidly would this be the case with drains which 
have no outlet at all (as I presume they would not), and which 
are charged with sewage containing a large amount of suspended 
matter. C. D. H. 





SEWAGE IRRIGATION, 

Str,—Mr. James must have overlooked the fact that I gave the 
distances of the sewage irrigation grounds at South Norwood and 
Beddington in my last letter. He seems entirely ignorant that the 
irrigation grounds at South Norwood take the discharge of sewage 
from the South Norwood ward of this parish, and has no more to 
do with the distance from the Town Hall than the distance from 
Timbuctoo. And I think it is a pity that gentlemen should not 
make themselves acquainted with facts before rushing into print. 
The acreages Mr. James-can get from the published accounts. 

Iam ina position to state distinctly that the medical gentleman at 
South Norwood has written to this board that the irrigation as 
carried on at South Norwood is perfectly innocuous to health, and 
as a further proof of this I draw attention to the fact that while 
the mortality of the town districts of England for the year 1867 





was 2°38, the country districts being 1°95, the mortality of the 
town of Norwood was only 1°47 per cent. per annum. 
Town Hall, Croydon, Feb. 5th, 1868. ALBERT LATHAM. 


FIFTY-TON STEAM HAMMER. As 

Srm,—Referring to the illustration and description of the above 
hammer in last week’s ENGINEER, we beg to say that the slide valve 
therein shown and described is an infringement of our (Mr. David 
Davy’s) patent for economising steam in hammers. We have 
written to the Kirkstall Forge Company acquainting them with the 
above fact, and their reply is that ** the hammer named was made 

ing to Mr. Naylor’s + of 1862, and that the sectional 

elevation of cylinder as shown in THE EvyGINEER is not at al 
correct.” The description in THE ENGINEER says that provision is 
made for “‘admitting either the exhaust steam from the underside 
of the piston or the full pressure from the boiler to the top side 
when required, so that the hammer may either fall by its own 
gravity with the pressure of exhaust from the underside of piston 
added, or the blow is increased by the admission of full steam from 
the boiler.” ae 

We forward by this post a copy of the specification of Mr. 
Naylor’s patent of 1862, from which you will perceive that both 
the drawing and description — ed in THE ENGINEER are 
quite erroneous, and that the hammer cannot ‘“‘fall by its own 
gravity with the pressure of the exhaust added,” but that it must 
either fall with a velocity due to gravitation alone (the top side of 
the piston being open to the atmosphere) or accelerated by the 
admission of the full pressure of steam from the boilers. ‘ 

We are at a loss to understand why Mr. Craven should furnish 
you with drawings and description of a hammer so different in 
principle from the one actually constructed. The illustration and 
description are calculated to lead the public to suppose that there 
are pe makers of hammers upon David Davy’s principle, and 
we wish it to be understood that we are the only makers. 

Sheffield, 3rd Feb., 1868. Davy BROTHERS. 

[The description of the hammer referred to was printed from 
manuscript supplied to us by Mr. Craven word for word, with the 
exception of the sentence “ shown in our engraving,” which should 
read ‘‘ not shown in our engraving.” The section of the cylinder 
and the slide valve was prepared from description, not from a 
drawing; and on learning this from our draughtsman we wrote at 
once to the manager of the company, asking whether the drawing 
was or was not substantially correct, and requesting that, if erro- 
neous, we should be weumen with the means of correcting an 
error, the occurrence of which we should much regret. To the 
letter we have received no reply up to the moment of going to 
press. We have carefully examined the specification sent to us by 
Messrs. Davy, and we find that the external elevations of the 
hammer which appeared in our pages do not agree with any draw- 
ing in that specification, and the description is equally irreconcile- 
able; whereas it will be seen that the valve shown in the section 
agrees with our letterpress.—Eb. E. 





SEWING MACHINERY SIXTY YEARS ye 17th inst 

Str,—A paragraph appeared in THE ENGINEER of the inst. 
~ the Kove heading, being copied from ‘* Notes and Queries,” 
which quaint work had extracted it from the Atheneum of remote 
date. 

I think it will be found that the patent therein referred to was 
taken out for the apparatus which has long been used for “ gloving. 
The system is to use a pair of clamps notched at the top, the 
notches of one clamp corresponding with those in the other, the 
edges of two pieces of leather being adjusted between the clamps; 
they are then tightened by asmall foot treadle, leaving both hands 
of the sewer at liberty for her work. A fine short needle threaded 
with silk or cotton is used, which is passed horizontally through 
one pair of notches and the leather held between them, then 
throngh the next pair of notches and the leather, and so on, pro- 
ducing great uniformity in the stitching, as the notches regulate 
their distances apart. I have made needles for this system of sew- 
ing more than thirty years since, at which date the work was 
called “‘ patent sewing,” and was a French introduction, having 
had a long prior use in France. This very simple and inexpensive 
apparatus, which costs only a few shillings, has continued in 
general use in the manufacture of gloves to the present day. 

47, Gresham-street, E.C., H. WALKER. 

January 28th, 1868. 
DONKEY PUMPS AND INJECTORS. 

Srr,—I find in your last number that you supplement my re- 
marks by the following :—‘‘Our correspondent does not throw 
much light on the subject; what we want are facts not hypo- 
theses.” 

Being a practical man myself I am always backward in the use of 
hypothetical language ifeither facts ortruths areat hand or to be had 
for looking after, and I am not aware that I did in my last letter 
put any hypothetical notions forward, but dealt with the question 
of donkey engines and pumps versus injectors from experiments 
alone; and if I did not throw ** much light on the subject,” I am 
always glad if I can only shed a few visible rays, although many 
times a great amount of light may be shed on a subject and only 
a few rays perceived by those who will not give sufficient attention 
to the truths made visible. I will now try to show at least truths, 
if not facts, in connection with the matter in hand. The experi- 
ment given as being made by Mr. Anderson, and mentioned in my 
last letter, is as follows :—Temperature of water in tank, 70 deg. ; 
temperature of water entering boiler, 82 deg.; temperature of con- 
densed water {which did not enter the boiler) from exhaust steam, 
182°4 deg.; weight of steam condensed, 44°251b.; weight of water 
pumped into boiler, 3045 1b. p ‘ 

Now 3045 + 44°25 = 68°81 1b. of water forced into the boiler by 
1 1b. weight of steam at the temperature of 82 deg., or an increase 
of 82—70=12 deg., from which we get (772 foot-pounds 
being required to raise 11b. of water 1 deg. in temperature) 
12 X 68°8L X 772 = 637,456 foot-pounds of heat returned to the 
boiler per pound of steam used by the donkey engine working its 
pump, &c., with steam in the boiler at an absolute pressure of 
fe le 

Mr. Robinson gives an experiment with the pressure in the 
boiler at 70 1b. absolute, temperature of supply water at 83 deg., 
temperature of water entering boiler 195 deg., rise of temperature 
94 deg. Also M. Villiers made experiments with the injector in 
France, and found that with 17001b. of water entering the in- 
jector at 70 deg. he was enabled to deliver into the boiler 1807 lb. of 
water at 140 deg., when the pressure of the steam was 75 lb. abso- 
lute. The weight of steam used was therefore 1807 —1700= 107 lb., 
and 1807 + 107 = 16°888 lb. of water forced into the boiler by 1b. 
weight of steam, from which we get 16°888 x 70 x 772 = 914,135 
foot-pounds of heat returned to the boiler per pound of steam used 
by the injector, the water in this case being increased in tempera- 
ture 70 deg. 

Now the total heat in steam of 75 1b. and 731b. only differs by 
221 foot-pounds, a very small fraction of the whole, the total heat 
at 751b. being 933°422 foot-pounds, which, for the purpose in 
hand, may be applied to both cases. For the injector 
933,422 — 914,135 = 19,287 the loss of heat or heat converted into 
work. For the donkey pump we have 933,422 — 637,456 = 295,956 
the loss of heat, or heat converted into work and lost by clearance 
passages, &c., in cylinder, and by the condensed steam not being 
returned to the boiler, and more than fifteen times that lost by 
the injector. 

Since only 11b. weight of steam has been dealt with in each 
case we have the relation 914,135: 637,456 ::1:°609 lb. of steam that 
will do the same duty in the injector as is done by 11b. of steam 
in the donkey engine and pump here named as experimented with, 
when compared with the injector experiments made by M. Villiers 
in France. a 

The statements made in my last letter were deduced from the 
experiments here named, and the conclusion given was “‘the in- 








Fes. 7, 1868. 
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jocter wilt bo us commenieal co the denbuy pomp when using only | 
three-quarters of a pound of steam against the pump using 1 Ib.” 

If by this letter I can shed another small of light on the 
subject in hand I shall be satisfied, although it may be inter- 
spersed by a few fits of interference ucing minute dark oe 
requiring some explanation either hypothe theoretical, 


7 no personal feeling in the matter, all I require is to | 

aseertain experimentally by a given number of trials conducted for | 

the sole purpose of ascertaining which of the two instruments is | 

the most efficient as a feeder of steam boilers as well as which is | 

best adapted for common use. THomMas BALDWIN. 
Bury, Lancashire, February Ist, 1868. 


CROYDON NEW Vv WATERWORKS. 


Ar pages 96 and 97 we illustrate the new pumping engine and 
engine-house recently erected at Croydon. Croydon is now sup- 
plied by three Cornish engines, pumping from the chalk. Two of 
these engines, by Messrs. Vivian, are of small size. That which 
we illustrate has a 60in. cylinder, 24in. plunger, and 10ft. 
Gin. stroke, capable of raising with ease of mil millions of gallons daily 
to the height of 180ft. The boiler pressure is 45 to 50 lb., and the 
duty of the engine is about 63} millions with inferior coal, There 
are two cataracts fixed on the floorof the engine-house for steam and 
equilibrium valves. The beam is composed of two wrought iron 
plates, lin. thick, and 38ft. long, having cast iron bosses, and cast 
distance pieces rivetted between the plates. The beam is 34ft. 9jin. 
from centre to centre, and its weight is about 25 tons. The engine 
has a surface condenser, containing 646 copper tubes, each fin. 








“ Improvements in stoves 


= NASH, Great Dover-street, Surrey, 

re-) 

153. GEORGE EDWARD READING, Birmingham, ‘‘ Improved 

154, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
“ A new or improved system of movable switches, tongues, or rails for the 


crossings and in s of the permarent way of railways.”—A com- 
dolphe Poulet, 


munication from Jean Sangh A Rue 8&t. Sebastien, Paris. 
55. FRANCIS POSTILL, Nelson- oe ad 5 eg 
in kilns or ovens for or baking bricks, earthenware, limestone, 


pottery, and other ceramic articles.” 

156. WILLIAM EDWARD NEWTON, Jane, ‘* Improved ma- 
chinery or apparatus for shaping, grinding, a and polishing sword 
blades and handles, seabbards, gun barrels, and other arms.” —A communica- 
tion from Edouard Stehelin, Rue St. Sebastien, Paris. 16th January, 1868, 


249 HENRY PHILLIPS, Pinhoe, and J@MES BANNEHR, Exeter, Devonshire, 
** Manure.” —30th January. 1861. 
275. HENRY place, New Cannon-strect, London, 


“ Malleabie iron and steel,”—Ist February, 1861. 
430. JAMES JOHN oan, ., Clarend n-place, Vassall-road, Brixton, Surrey, 
the speed of steam and other engines and machines.” —blet Pee. 
ruary, 1861, 
Notices of Intention to Proceed with Patents 
2438. GEORGE HASELTINE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in the mdnufacture of iron and steel.""—A communication 
from Alexander Lyman Holley, New York, U.S.—27th August, 1467, 
2668. ADAM AITOBISON, Wilton-terrace, Peckham, and HENRY JOHN Gran- 
THAM, Dockhead Surrey, “ Improvements in the production of 





158, RICHARD HEATHFIELD, Birmingham, ‘ 'y for 
the manufacture of nails and tacks."—A communication from John Heury 
Geary. Fairhaven, Massachusetts, U.S. 

159, JOSEPH MOORHOUSE, Wakefield, Yorkshire, « ee ype mee in that 
and at inery known as ‘cone drawing’ employed in drawing or pre- 

paring wool.” 

160. HENRY CHRISTIAN LiBNITZ and AMEDEE age ee Renfrew, N.B., 
“Improvements in apparatus for propelling ships or 

161. SAMUEL BURROWS and EDWIN BURROWS, Dubingeld, Cheshire, “ Im- 

waste steam and the water arising 

therewith.” 


Tyne, Durham, “ Improvements in 
boring, tunnelling, or other- 


os in weashi 


from the 

162. JOHN HOSKING, jun., Gateshead-on-Ty: 
the cutting heads of instruments used in drilling, 
wise penetrating rock, stone, or ~ hard material.” 

163. JOHN YOUNG, Stewarton, Ayr, N.B., Pp 
the apparatus or means employed therefor.” 

164. HENRY AITKEN, Falkirk, Stirling, N.B., “ Improvements in treating iron 
ores or ironstones for the purpose of ting economy in the obtainment of 
iron and other products therefrom.” 

165. JOSEPH CROSSLEY, Halifax, Y ire, ** Imp 
printed and parti-coloured yarns.” 

166. JAMES MURDOCH NapreR, York-road, Lambeth, Surrey, “ Papevemente 
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outside diameter. The air vessel is 20ft. long by 6ft. in di ti 
The main pump is 24in. in diameter, 10ft. Gin. stroke, eight to ten 
of which latter it makes per minute. e usual reservoir, &c., 
supplies this town with water, which is pumped into a tank, placed 
at an elevation of 100ft. over the reservoir in a wrought iron tank 
on a brick tower placed at some distance from the town. Forty 
thousand gallons are therefore always ready for use. The tank is 
21ft. 7in. in diameter, and 18ft. in depth, and is of jin. iron in 
sides, and jin. bottom plates. The total weight of the tank when 
full is upwards of 200tons. The engine-house, as will be —_, is | 
of Gothic design, and is very handsome, and has not proved ve 
costly. Many of the details have been studied from Ely Cath 

The engineer of the works is Mr. Baldwin Latham, and the engine, 
which is a very fine piece of work, reflects credit on the Kirkrstall 
Forge Company, by whom it was constructed, and to whom we beg 
to express our thanks for the drawings from which our engravings 
have been prepared. 





THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

3580. JAMES STANFIELD, Betchworth, Surrey, “Improvements in the means 
of and apparatus for obtaining and applying hydrogen gas to the furnaces of 
steam engines, boilers, and kilns for the manufacture of bricks and lime,’’— 
16th December, 1867. 

3635, CHARLES GEORGE WILSON, Regent’s Park, London, “ Improvements in 
machinery for pressing cotton, and for crushing and pressing other substances, 
the said machinery being adaptable for loc: motion on gailways or on common 
roads.”—21st December, 1867. 

7. ALEXANDER MELVILLE CLARK, Chancery-lane, London. ‘‘ Improvements in 
breech-loading ordnance.’— A communication from William Armstrong, 
Boulevart St. Martin, Paris.—Ist January, 188. 

24. CESAR LONG, Knightsbridge, London, “ A new or improved mode and 
apparatus for eliminating a portion of the azote in furnaces and fire-places, 
and for utilising the oxygen and hydrogen of water as facilitators of combus- 
tion, and as fuel, or as reducers, and in some cases as decarburators.””"—A 
communication from Charles Louis Klein and Jules Vallée, Naples.—3rd 
January, 1868. 

29. WILLIAM WILSON MORLEY, Woburn, Beds, “Printing of paper bags 
while tu the process of making by Shaw’s patent, or other big machines, or 
for pointing paper from the reel.” —4th January, 1868, 

73. WILLIAM HENRY BAILEY, Salford, and JOSEPH ,, WILSON LOWTHER, 
Manchester, * [mprovements in lubricating tallow cups.” — 8th January, 1868 

7. SAMUEL GEORGE ARCHIBALD, Edinburgh, Midlothian, N.B., “ An im- 
proved mode of preparing tablets, paper, and other surfaces for receiving 





writing.” 
89. RICHARD WINDER, Farningham, Kent, *‘A new folding machine for fold- 
ing sheep, and in making temporary enclosures in place of hurdles, nettings, 


and other plans.””— 9th January, 1*68. 

110 WILLIAM DENOON YOUNG, Edinburgh, Midlothian, N.B., “ Improve- 
ments in wedging and fastening fences and other similar structures.”—Ii1th 
January, 1868. 

119. CHARLES ADOLPHUS WATKINS, Greek-street, Soho-square, London, 
** Improvements in the manufacture of ties for painting and other brushes.” 
1 3th Jeauaru, 1898. 

120. THOMAS WOOD, Liverpool, “ Improvements in the construction of rail 
way carriages and in the method of coupling the same, as also in the method 
of and ap: aratus for signa'ling between passengers, guards, and engine 
drivers of trains, and officials and others at stations and other places.” 

122. CHARLES DENTON ABEL, Southampton: buildings, Chancery-lane, London, 
**Improvew ents in the treatment of woven fabrics for improving the appear- 
ance thereot.”—A. communication from Eugéne Paraf Javal and Mathias 
Paraf Javal Paris. — 14th January, 1868. 

128, THOMAS SAGAR and THOMAS RICHMOND, Lancashire, ‘“ Improvements 
in looms for weaving.” 

127. ACHILLE BARTHELEMY BOYER, Rue St. Lazare, Paris, “ Improvements 
in the construction of aerial cradles.” 

128. FELIX ALEKAN and ISIDORE ALEKAN, Boulevard Sébastapol, Paris, 
** Improvements in studs for shirt fronts and other similar purposes.” 

129. WILLIAM EDWARD GEDGE, Wellingtom-street, Strand, London, ‘* The sub- 
stitution of thin flexible and movable blades or cutters of sheet steel in liea 
of rigid biades or cutters in planing machines and machines for cutting and” 
shaping wood by means of rotating tools, and an arrangement which permits 
their use on tool-holders or cutter stocks with curved, helicoidal, conical, and 
other surfaces.” —A communication from Frédéric Godeau and Jules Trottier, 
Faubourg St. Martin, Paris. 

130. LEWIS MATTHEWS BECKER, Guildhall Chambers, Basinghall-street, 
London, “ Improvements in the mode of laying, supporting, and maintaining 
the wires used for electric telegraph and other purposes, parts of which im- 
provements are applicable to other purposes.” 

131. GEORGE NIMMO, Jersey City, New Jersey, U.S., ‘‘ An improved compo- 
sition tor farnace linings, fire bricks, pots, crucibles, and other articles.” 

132. JOHN LANG, Paisley, Renfrew, N.B., “ Improvements relating to the 
printing of music.’ 

133. DANIEL HODSON and JOHN DODD, Swetton, near Kirby Malzeard, York- 
shire, ‘‘ Improvements in machinery for cutting grass and corn.’ 

134. JAMES HUDSON and CHRISTOPHER CATLOW, Burnley, Lancashire, “ Im- 
provements in looms for weaving.” 

137, JOHN PARKER, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in textile 
fabrics.” 

138. JOSHUA Kipp, St. Paul's Wharf, London, “ Impr t 
artificial light, and in apparatus employed therein.” 

139, JEREMIAH HEAD, Newport Rolling Mills, near Middlesborough, Yorkshire, 
** Improvements in furnaces for puddling, boiling, molting, or heating iron or 
steel.” 

140. WILLIAM WILKINS and WILLIAM GAMBLE POLLARD, Leicester, “ Im- 
provements in the manufacture of knitted reversible gaiters and bootakins 
for children and in mitts and armiets for ladies, gentlemen, or children.” - 
15th January, 1865. 

141. THOMAS TRAVIS, WILLIAM HENRY PRINCE, and JAMES TOMLINSON 
Rochdale, Lancashire, ‘‘ imp in inery for clearing and smooth- 
ing yarn and thread.” 

142. JASON EGGLETON, Old Town, Clapham, Surrey, ‘‘ Improvements in the 
man facture of ‘ neliows regulators ' for water-closets,” 

143. JOHN JACKSON ASHWORTH, Manchester, ** Improvements in looms.” 

143. JAMES TOLSON and JAMES BOOTHROYD, Dalton, near Huddersfield, 
Yorkshire, * Improvements in mule s; inning machinery.” 

145. RUDOLPH SCHNEIDER, Manchester, “ Certain improvements in the manu- 
facture of piled fabrics.” 

146. CLINTON EDGCUMBE,BROOMAN, Fleet-street, London, ‘‘ Improvements in 
gas-heating and cooking apparatus.”—A communication from Frang ois 
«+ Iphonuse Jacquet, Paris. 

147. HENRY BARTHOLOMEW MULLORD and ALEXANDER MULLORD, Hoxton, 
Middiesex, ‘“*‘ An improved material for the or or tion ot 
bonnets and other articles.’’ 

148, JAMES WOOD, East Wemyss, Fife, N.B., “ Improvements in windows.’ 

149. JOHN ALLCOCK JONES, Middlesborough, Yorkshire, “ Improvements in the 
manutecture ot iron and steel, 

150. WILLIAM Betts, Wharf-road, City-road, London, “ A new manufacture 
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of a material to be used in the production of capsules, and for other parposes 
where thin flexible me’a Me sheets are employed.” 
15}. JOHN GUSTAVUS ROLLINS, Old swan-lane, London, “ Improvements in 





baskets for containing fruit and other goods. 
come Hitcheock, New York, U.S. 


’—A communication from Wel- 





in for cutting and dressing metals, woods, and other materials, and 
in the tools to be used in combination therewith,” 

167. DAVID ADAM FYFE, Edinburgh, Midlothian, N.B., “ An ban wet mode 
«f manufacturing paper pulp from wood and other fibrous material: 

168. NICHOLAS HaLL ROLF#, Hull, Yorkshire, “ Impr ts hinery 
for cutting laths.” 

169. WILLIAM ROBERT LAKE, South me -lane, London, 

“ An improved mode of treating wood veneer, and forming therefrom sheets 
or cards for various purposes.”"—A communication from Dawson Miles, 
Boston, Massachusetts, U.S. 

170. GEORGE SMITH FISHBR, Soathampton-buildings, Chancery-lane, London, 
** An improved implement for soe A hay, straw, and other like substances.” 

171. JAMES WINTER, jun., W: “ Improved appa- 
ratus for filling glass bottles aim ok with soups, jellies, and fraits, for the 
purpose of preserving them, the said apparatus being also applicable for fill- 
ing bottles with sauces, wines, spirits, beer, liquors, and other still and effer- 
vescing beverages, al-o machinery in combination with the above ay ag 
for corking or stoppering such said bottles and jars.”—17th January, 1868. 

172. JOHN MILLWARD, Cuzon C! Deaton, 5 Birmingham, “ Im- 

‘ provements in the means and .—¥~ or machinery for propelling ships or 
hw lng —A communication from Andrew Jackson Reynolds, Sturgis 
Mich! , U.S. 

174. THOMAS BISPHAM KAY and FRANCIS HAMILTON, Bolton-le- Moors, 
Lancashire, ‘‘ Certain improvements in carding engines to be employed for 
carding cotton and other fibrous mai 

175, BENJAMIN THEOPHILUS MOORE, Elm _ Spring Grove, Isleworth, 
Middlesex, “* A new or improved app ing water pipes from 
injury by frost.’ 

178. HENRY KERSHAW, Laister Dyke, near Bradford, Yorkshire, “‘ Improve- 
ments in means or apparatus employed in spinning worsted and other fibres.” 

181. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, ** Im- 
provements tn ribbon looms.”—A communication from Christophe Balay, st. 
Etienne, France. 

182. AUGUSTE BOCHKOLTZ, Vienna, Aurtria, “An improved mechanical 
arrangement to be employed in connection with self-acting valves.” 

183. BENNETT JOHNS HEYWOOD, pi Holloway, London, “ Improve- 
ments in the manufacture of pencil cases. 

184, JAMES DAVIDSON, Woolwich, Kent, “Improved machinery for manu- 
facturing bullets,” 

185. WILLIAM EDWARD NEWTON, Chancery-lane, Londop, “ Improvements 
in ovens or kilns for firing or baking porcelain and various kinds of earthen- 
ware or pottery.”—A communication from } 13 de . 
Maestricht, Ho'land. 

186, JOHN CARR, Crescent, Clapham, and CHARLES LucoPp, Drummond-road 
Surrey, * imprevements in the manufacture of meat and other biscuits.” 

187. GEORGE SMITH FISHER, Southampton-buildings, Chancery-lane, London, 
** Improvements in links or couplings for harness and other pa 

188, FREDERICK JAMES BAYNES, Holloway-terrace, Holloway-road, Islington, 
London, “ Improvements in kitchen ranges, which improvements are also 
applicable to other cooking stoves.” 

189. DANIBL TIMMINS, Stourport, Worcester, “Improvements in motive 
power engines.” 

190. GEORGE GOPSILL, Birmingham, “ Improvements in sleeve links, which 
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improvements may also be applied to other dress fi and fe gs for 
articles of jewellery, and for other like purposes.” 18m January, 1868. 
194. MATTHEW ROBINSON, Globe Works, Accri hire, * Improve- 





ments in the m nu’acture of expanding and a combs or reeds,” 

195, JOHN WOODLEY, Send, Surrey, “ Improvements in apparatus for com- 
municating or signalling in railway trains.” 

200. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, *‘ Improvements jn 
ships for containing and transporting oils or burning fluids, also in raising 
such oils or burning fluids, and supplying the same as fuel to the furnaces of 
steamships, parts of which imp are to the ballasting of 
ships with water.”—A communication from John Henry Smith, Allegheny, 
and Elibridge Gerry Benedict, Southwest, Warren, Pennsylvania, U.S. 

202. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
sewing machines, part of which are applicable to other purposes." —A com- 
munication from the Singer Manufacturing Company (Incorporated), New 
York, U.S.—20th January, 1868. 

204. JOHN FREDERICK SPENCER, Sunderland, “‘ Improvements ia steam 

boilers.” 

206. CHARLES WILLIAMS BROWN, piggy om bl at eae ne, 
New Cross, Surrey, ** imp he 
by police and other constables and 2 aa 

208. CHARLES RICHARD HAVSLL, Reading, Berks, “ Improvements in water- 
heating apparatus.” 

210, Louis NAPOLEON LE GRAS, Wardour-street, Soho, London, “ Improve- 
ments in churns.” 

212. WILLIAM JUBY COLEMAN, 8t. _Mary’ s-at-hill, London, “ Improved appa- 
Tatus to be d in the of beer and wine finings.” 











, Bermondsey, 
earb AS, and in the apparatus and burner applicable thereto.”—2\st 
September, 1867. 
2675. JOHN GRIFFIN, St. Ann’ 's-road, Surrey, and FRANK GREEN, Watling- 








street, London, “ I 1p pp to be used in the manu- 
facture of 1 '—23rd September, 1867. 
2687. WILLIAM WINTER, Leeds, | Yorkshire, “Improvements in sewing ma- 


chines.” 

-_- GEORGE BATCHELDOR, Liverpool, “ Improvements in trough water- 
closets.” 

2690, JouN HARCOURT BROWN, Abbey Mills, Romsey, Hants, “ Improve- 
ments in the manufacture of paper and articles of paper.” 

2692. THOMAS H&NRY WILLIAMS, Cecil-court, >t. Martin’s-lane, London, ‘An 
improvement in gas bnrners.’ —24ih September, 1867. 

2703. ALFRED ROOKER, East-street, Lamb's Condult-street, London, “ Im- 
provements in taps for beer casks and other vessels.” 

2706. JOHN KiRK and JOHN KIRK, jun., Park Side, Lenton, Nottingham, 

“Improvements im the manufacture or production of lace or weavings made 
on bobbin net or twist lace machines.” —25/h September, 1867. 

2718 JOHN WOOD, BENJAMIN WOOD, and KICHARD Woop, Sowerby Bridge, 
Yorkshire, “ Improvements in steam engines.” 

2714, ABEL MOBRALL, Studley, Warwickshire, “ Certain improvements in the 
manufacture of fish hooks,” 

2714. JOHN JAMESON, Catherine-terrace, Gateshead, “ Improvements in the 
preparation of papér which cannot be tampered with fur the removal of 
writing thereon without detection.” 

2716. GEORGE bpm aa St. Leonard’s-road, Bromley, Middlesex, “ Im- 
provements in 

2719. JOHN JAMESON, Catherine-terrace, Gateshead, ‘‘ Impr mn in the 
as of value on cheques, bills of exchange, and other documents.”— 

6 





, 1867. 
2724. JAMES EDWARD HYDE ANDREW, Pendleton, Lancashire, “ Certain im- 
provements in looms for weaving.” 
2728. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ An improved 
eatin machine.”—A communication from Julius Sheldon, New York, 


2731. LEO DE LA PEYROUS, Somerset-street, Portman-square, London, “ Im- 
in the of paraffin, fatty, and resinous matters,”"—A 
communication from Leon Krafft, Rue de I’Eglise 4 Neuilly, prés Paris, 

2732. FRANK BRANSOCOMBE, Brewer-street, Museum-street, London, ‘* Im- 
provements in means or apparatus employed in drilling, surfacing, cutting, 
and ornamenting metal, wood, and other substances. ’ 

2733. JOHN HUGGETT and JOHN ALBERT HUGGETT, Terminus-road, Eastbourne 








All persons having an interest in opposing any one of such applications 
hould leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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ABSTRACTS OF SPECIFICATIONS, 


descriptions are made from Abstracts prepared ———_ THE 


The following 
ENGINEER, at the office of her Majesty’s Commissioners of P: 





Class 1.—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, fittings, de, 
1624, A. M. CLARK, Chancery- lane, London, ** Apparatus for applying and 
regulating motive power.’’—A communication.—Dated 3\st May, \s67, 

This invention cannot be described without reference to the drawings. 

1629. F. B, HOUGHTON, West Reading, Berkshire, “ Steam boilers.” —Dated \st 
June, 1867. 

This improved boiler is fitted with a coil of pipes which is kept full of water, 
and the novelty consists in employing such pipes of a larger Glameter than 
have heretofore been used, and in a differeut arrangement of them. 

1637. C. L. J. CARVILLE, sen., Paris, ‘Steam boilers.”—Dated 3rd June, 
1867. 

These improvements comprise, First, the formation of capacities or spaces of 
strong corrugated sheet metal, so as to form vessels or boilers affording a free 
circulation for water aod the generation of steam, as described ; Secondly, 
the joining or uniting of the said corrugations at certain distances; Thirdly, 
the employment in steam boilers of vessels or capacities made solely according 
to this i jon, or in ination with steam generators of ordinary con- 
struction; Fourthly, an arrangement for suppiying heated water to steam 
boilers. Fifthly, the production of superheated sieain; sixthy, the employ- 
meat of valves whereby the direction in which the heat circulates may be 








214. JOHN HENRY “JOHNSON, Lincoin’s-inn-fields, London, “ Imp in 
apparatus for indicating the relative position and movements of certain of the 
heavenly bodies.”—A communication fiom John Davis, Allegheny, Penn- 
sylvania, U.S. 

216. WILLIAM DAVIS, Gainsford, Durham, ‘*‘ Improvements in the method of 
fastening bags made of paper or other material for the conveyance by post 
or otherwise of samples of grain, seed, textile fabrics, and other articles.” 

218. — BRIMSMBAD, Ipswich, Suffolk, ** Improvements in thrashing ma- 

chive: 

220. "ANDREW nares BROWN, Vauxhall Ironworks, Wandsworth-road, Surrey, 

g the valves of engines worked by steam or other 





ou 2 lat yn 1868. 





Patents on which the Stamp Duty of £50 has been Paid. 

210. THOMAS STEEL, Gloucester-terrace, Hyde Park, London, “‘ Lowering 
boats.” —25th January. 1865. 

244. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “Treatment of 
oils.”"—27th January, 1865. 

242. Vicror Burg, Paris, “ Filtering appargtuses.”"—28¢h January, 1865. 

261. WILLIAM TEALL, Wakefield, and ABRAHAM NAYLOR, a York- 
shire, “‘ Extracting or expressing oil or grease.” —30th January, | 

294. JAMES a Sheffield, Yorkshire, ‘‘ Manufacture of sheep shears.’ *—2nd 
Fe 


‘ebruary, 1865 

286. JOHN HoaHEs Millwall, Middlesex, “ Armour-plated ships, &c.”—1\st 
February 

292. Cnaalas ; Lowssay, Deptford, Kent, “ Armour-plated ships, &c.” — 
February, 1865. 

310. JOHN ARTHUR PHILLIPS, Earl’s-court-terrace, Kensington, Middlesex, 
“ Purification of lead to be employed for the manufacture of white lead, &c.” 
—4th February, \s65, 

322, JABEZ BOOTH, Hyde-road, Manchester, “‘ Paper hangings.” —6th February, 

1865. 


332 CHARLES BEARD, Bury St. Edmunds, Suffolk, ‘‘ Ventilating.” —6th Feb- 

ruary. 1565. 

281. JOHN MONAUGHT and WILLIAM MCNAUGHT, Rochdale, Lancashire 
‘“* Machinery for washing and drying wool and other Sbrous materials. ”— Ist 
"ebruary, 1865. 

319. ROBERT MORELETT ALLOWAY, Strand, London, “ Peat for fuel.”—4th 
February, 1865. 





Patents on which the Stamp Duty of £100 has been Paid 

230. WILLIAM WUNSTANLEY, JOSEPH KELLY, Wasa PAYNE, and JOHN 
FORMBY, Liverpool, * Pumps.” —29th January, | P 

263. JOHN CHATTERTON, Highbury, Midulesex, ** Treating gutta-percha, &c. 
—3ist Jany 861, 

246. EPHRAIM SuiTu, Carliste-street, London, ‘‘ Swivel rings.”—300h January, 
1861 





luted as requiied or desired. The different parts of boilers made according 
to this invention are formed of two sheets of metal, or of a single corrugated 
sheet, and united in such manner that the two cavities or hollows are opposite 
one another, and thus form @ capacity or boiler; and in order to maintain 
these parts at a desired distance apart, there are two projections or flanges 
opposite oue another which are united by girders, bolts, or screws, 
1768, J.G. LLOYD, Blaina, near Newport, Monmouth, ** Machinery for com- 

air.” — Dated \7th June, 1s07. 

This invention consists in so arranging the gearing for transmitting motion 
from the driving shaft of a steam engine to the reciprocating piston of an air 
pump that, whilst the driving shaft uf the engine revolves at an eveu speed, 
the piston of the air pump may, at the commencement of each stroke, move 
with a quicker motion than towards ‘the end of the stroke, in order to effect 
this the p | toothed wheels, 
1735. J. GLOVER, ‘Sekford street, Clerkenwell, London, 

boilers and other uses.” —Dated 13th June, 1801. 

The patentee ciaims arranging or combining bars or surfaces for supporting 
the fuel in steam boilers and other furnaces, so that such bars or surfaces may 
be formed alternately broad and narrow to admit the air in passing up to the 
fuel supported thereby in limited quantities and varying distances, substantially 
as described. 

1742. J. B. Crow, om, Seaned, “ Apparatus to be used in connection with steam 
a ane ~4 other furnaces to adapt them for burning creosote.” —Dated 14th 
une, 1 


In carrying out this invention the patentee allows a small stream of creosote 
or other oil to fall from a pipe in front of the furnaces, and blows it in by a jet 
of high-pressure or superheated steam as it falls. 

1749. C. SADLER, Chiddingfold, near Godalming, *‘ Furnaces for consuming 
smoke, *—Dated 15th June, 1867. 

According to this invention, in place of injecting steam into the chamber of 
the furnace containing the fuei, as practised in some arrangements, the inventor 
causes numerous jets of steain to be injected irom the outer surface or ashpit 
between the fire-vars, 80 to pass through the burning fuel into the furnace. — 
Not proceeded with 





** Furnaces for steam 


= F. W. Warps, Rotherham, “ Obtaining motive power.’'—Dated 19th June , 
i7. 


ms inventor makes use of a closed fire-box, in hmong B the coal or other fuel 
is burnt, the d air being from a 
blast engine or otherwise through ‘. pipe furnished with a stop “valve, The 
products of combustion from the fire grate or stove are conveyed into a coil or 
series of pipes or flues placed within the boiler or chamber containing water 
which is thereby heated and converted into steam. The upper end of the coil 
rd a or flues Is —) into the steam space at the top of the boiler, conse- 

wently the jon (vr heated air under pressure) are dis- 
ross fasne and a og wrt the steam, aud the mised air and sieam 
ave taken from the top of the and utilised for obtaining motive power.— 
Not proceeded with. 
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191. E. W. Huouss, Queen- ‘estminster, and T. H. HEAD, Dowgate- 
Hil, and ak "Dated \9th _—, 1867. 

The object of this invention is, with a given quantity of the vulcanised 
rabber used as the elastic pee ae to obtain an increased range and improved 
action, and the features of novelty are,—Firstly, the making concave those 
sides or surfaces of the rubber or pieces which ordinarily become convex under 

compression ; and, , the making either concave or convex the sides or 
ee the rubber rings or pleces on which the compression acts.—WNot pro- 


Tat W. BELLHOUSE, Rochdale, “ Furnaces for consuming smoke.”—Dated 21st 
une, 1867. 

Here the inventor forms an additional bridge behind furnace bars so a3 
to form an air chamber, which is covered with a grid, the level of the grid being 
higher than that of the furnace bars. At the rear of the additional bridge a 
hole is made to receive a pipe, which is carried to the rear of the boiler and 
extended vertically to a funnel-shaped inlet. The products of combustion in 

passing through the flue are thus carried over the grid, where they are met by 
asupply of air which is heated in its ———e through the pipe by the heat of 
the farnace, the smoke and gases being mingled with the alr and consumed.— 
Not proceeded with. 
— B. ForD and T. Ford, jun., Wednesfeld Heath, Stafford, ‘‘ Water 
."— Dated 21st June. 1867. 

mis invention consists in providing a tank in connection with the tuyere, the 
tayere being so attached to the tank that both its ends are inserted through the 
sides of the tank, which, being kept supplied with water, and the tuyere heing so 
attache’ that the water may flow freely therein, the tubes of the tuyere are 
kept full of the liquid. Ordinarily, when the nose of the tuyere gets so hot as 
to canse the water therein to boil, steam is generated, and there in danger of the 
tuyere exploding; or if this does not happen it becomes so damaged from the 
fire as to be afterwards useless. By these imp’ h the water 
may be caused temporarily to boil at the nose of the tuyere, the flow of water 
coming from the tank will be sufficient to force a fresh supply of cold fluid to 
the nose and to all the other parts of the tuyere exposed to the great heat, 
and so all danger of explosion is avoided. —Not 
1821, F. REDDICLIFFE, Lianidloes, Montgomery, “ Buckets je pumps, &c."— 

Dated 2\st June, i867, 

This invention consists of certain mechanical arrangements whereby the 
patentee adjusts the packing of the pistons of steam or motive power engines or 
pump buckets as the same wears away. He places two plates or rings of metal 
one above the other, and connects them together by distance pieces. Upon the 
faces of these plates which stand toward each other 





consists in attaching to or hinging upon the door of 
carriage a flexible plate of sheet steel or other suitable material, the 
Sart of Which is £0508 With © bar having one ond Miuged or congted to 0 
loop formed in a flange upon that side of the step which corresponds to the 
hinging of the door. 

1727. J. H. SNELSON, Ashby-de-la-Zouch, Leicestershire, “ Improvements in 
azles and boxes, and in securing wheels thereto.” —Dated 12th June, 1867. 
This invention consists in forming a flange or flanges at the outer end of the 
axle to receive and hold a metal collar thereon. According to one arrange- 
ment the wheel box fits over the axle, and is secured thereon by placing the 
metal collar between the flanges, the outer end of the wheel box abutting 
against the collar. The collar cannot leave the axle under ordinary circum- 
security, the inventor unites the ends of 

by ascrew or pin passing 
into the end of the axle, and the ends inserted in apertures formed in the 
collar. An ordinary cap is screwed on to the wheel box.—Not proceeded with. 


1762. C. D. ABEL. . Chancery-lane, ‘* Apparatus 
Sor utilising the power spent in stopping or retarding the motion of carriages 
and . and also the by the 


This invention consists namely in utilising the power spent in stopping or 
retarding the motion of carriages or other vehicles when moving down inclines 
by causing such motion or excess of power to compress air in strong receptacles, 
which compressed air is afterwards usefully employed in starting or accelerating 
the motion of vehicles or machinery. 

1778. J. M. Frost, St. Leonard’s-on-Sea, “ Raising sunken vessels, — Dated 
mag June, 1867. 

cons'sts ipally in the use of air-tight bags, buoys, or 

“ae made of canvas or other suitable material, provided with a nozzle and 

oe 80 that they can be inflated or exhausted at at pleasure.—Not proceeded 





mm. 3 oe, Saget, Monmouth, “ Securing the nuts of bolts.” —Dated 
‘une, 1867. 

This invention has special reference to jointing the rails of railways by 
means of fish-plates, and consists in splitting longitudinally the whole or a 
portion of the screwed part of the bolt, and after the same has been put in its 
place, and the nut drawn up as tightly as may be desirable, introducing and 
driving into the slit—either in the direction of the axis of the bolt or trans- 
versely—a wedge representing a very slightly inclined plane, so as in a trifling 





rare 80 
disposed that they do not stand opposite each other but in directions between 
one another, and each extends for half the space between the two plates. The 
packing pieces or gearing are introduced into the apertures between the pro- 
tuberances; they are made to fit water-tight and to overlap each other at the 
ends. Each packing piece carries an arm projecting inwards and furnished 
with aruck. These rucks are so disposed as to receive a pinion between them, 
whereby the packing mav be adjusted as it wears. The pinion carries a fork, 
and when the packing is to be adjusted the rods are disengaged from the 
engine at the top of the pump, and the bucket lowered on a bar near the 
bottom of the working barrel. The fork crossing the bar will keep the pinion 
in position, and the bucket being turned by the rods will be equivalent to 
tarning the pinion, and the packing or gearing will thus be adjusted. The 
bucket can then be drawn up clear of the bar and set to work. 

1822, E. M’CLINTOCK, Langham Hotel, London, *‘ Motive power engines and 

mps.”— Dated 2ist June 1867. 

Here the patentee employs a double acting cylinder and piston, serving also 
respectively as valve box and valve, in comb'nation with one other similar 
cylinder with its piston. The two cylinders and their pistons are so arranged 
that the piston of each cylinder shall act as a valve to govern the distribution 
of steam or other fluid or liquid for the other cylinder, 

1823. J. ONSLOW, Derby End, and F. NORTHALL, Netherton, Worcester, “ Water 
tuyeres.”"— Dated 22nd June, 1857. 

This water tuyere is so formed that the water-way is divided into two parts 
of equal pr portions. The division is effected by placing inside the water-way 
two metal partitions opposite to each other, and which fit up to the back part 
of the tuyere, reaching to within about 3in. of the nose or front part of the 
tayere. This arrangement compels the water contained in the tuyere to pass 
freely round its nose, the partitions serving as channels for the water. The 
outlet oe = the tuyere is of slightly similar diameter than its inlet pipe. —Not 

with. 

1824, O. R. CHASE, Montague-street, Russell-square, London, “ Combined feed- 
water regulatur and water gauge for steam boilers.”"—A communication.— 
Dated 22nd June, 1867. 

This invention relates to an apparatus for preventing injurious variations in 
the level of the water in steam boilers, and consists, chiefly, in the use of 
devices operated by a float to open and close the stop valve of the feed pump, or 
otherwise control the supply of water to the boiler. Two sliding blocks are 
connected to levers which operate the stop valve, and the float, in rising or 
falling, elevates or depresses a cam and guide, whereby a vibrating link is caused 
to take hold of one or other of the said blocks, and thereby operate the corre- 
sponding regulating lever to admit or cut off the supply of water to the boiler, 
The invention also consists in the combination of a scale and pointer with the 
regulating mechanism, which pointer follows the movements of the float, and is 
caused (by the devices which operate the vibrating link) to oscillate over the 
face of the scale, and indicate thereon the height and variation of the level of 
the water. ° 





Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1620. Earl of CAITHNESS, J/ill-street, London, ** Ships’ compasses.” — Dated 3\st 





May, \867. 
This invention relates to a mode of pending ships’ pas with a view 
to prevent undue oscillation in heavy seas, and consists essentially, in attaching 


to the compass box or case containing the card or needle a weighted rod or 
pendulum, which is allowed to swing freely by a ball and socket joint situate as 
close as possible to the compass. The socket for the ball is contained in the 
upper part of a “ binnacle”’ or other convenient frame or support, which will 
allow of the free play or swing of the pendulam. The bob or weight of the 
pendulum is made adjustable along the rod by a set screw, or other convenient 
contrivance, so as to admit of alteration or adjustment. By this contrivance 
the compass is constantly maintained ina horizontal position, fas whatever 
may be the motion of the ship, the pendulum will always remain perpen- 
dicular. 

1630. A. ALBRIGHT, Dryden, New York, U.S..“ Covering buckles, saddle trees, 
turrets, hooks. and other metallic trimmings for carriages ard harness 
with a coating of vulcanised or hard rubber, &c.”— Dated ist June, 
1867. 

The buckle or other article to be covered is first enveloped with a coating of 
rubber or rubber paste, and is then enclosed in a suitable two-part flask; the 
said flask is then put into a boiler or “ vulcanator” and * vulcanised” to the 
desired degree of hardness, in the manner inwhich vulcanising is usually 
practised. When gutta-percha or other material is used instead of the rubber, 
the mode of application is somewhat similar.— Not proceeded with. 

1649. H. W. HART, Clapham Common Surrey “ Improved construction of 
raft.”—A communication.— Dated 'th June, 1867. 

This invention relates to a novel construction of portable raft which com- 
bines lightness and buoyancy with an extended supporting surface. The raft 
may be described as a disc of canvas forming the floor attached to and 
extended over a number of conical-shaped air-tight floats, set radially around 
a vertical hollow cylinder, and connected thereto by links. The interior of 
this cylinder is divided up in any convenient manner to enable it to receive 
and secure from injury fresh water and provisions.— Not proceeded with, 

1651. J. GAUDET, Gresham-street. London, “Wight and Jy signet apparatus 
Sor preventing’ accilents on railways ”°— Dated sth June, 

The object of this invention is to arrange apparatus that rae signalman—in 
case of fog or derangement of the ordinary signal apparatus or other cause— 
May set up one or more lever arms or projections at suitable distances upon 
the line or permanent way of railway, such lever arms or projections being 
placed in a position to act upon a lever or other instrument carried by the 
locomotive or guard's van, in order to communicate a signal by means of a beil 
or otherwise to the driver or guard for the purpose of inducing caution or to 
stop the train.—Not proceeded with. 

1678. J. OFFORD, Wells-street, Oxford-street, London, * Signalling between 
different parts of ratlway trains.”—Dated 7th June, 1867. 

This invention relates to means whereby railway passengers may call the 
attention of the guard when his presence is required. The inventor employs a 
lamp, which, under ordinary circumstances, is below the roof of the carriage, 
but which is provided with suitable guides to enable it to be pushed up at 
pleasure and show light over the top of the carriage.— Not proceeded with, 


1686. W. TRIBE, Hornden, Southampton, “ Velocipedes.”—Dated 7th June, 
1867. 


According to this invention the power exerted by the operator is so utilised 
as to compress or coil a helical spring or springs.—Not proceeded with. 
1699. W. FRENCH, Aeppel-mews North, Russell-sqaare, London, “ Roughing 
horses.” — Dated 10th June, 1867. 

For this purpose, in addition to the ordinary nail holes, the patentee forms 
the shoes with tapered holes of a triangular or other suitable shape, one of such 
holes being in each heel, and likewise at various other parts of the shoe, and 
the holes are to be made in an oblique direction, so as to come out at the outer 
part of the upper edge of the shoe, so that the ends of the stud nails may be 
hammered down against the shoe, 

1721. J. MILLWARD, Birmingham, “ A combined step cover and wheel fender 
for carriages, &c.” ~ A communication. — Dated \zth June, 1867. 
This invention relates to a device for preveniing the accumulation of mud 








and dust on the steps of carriages and other vehicles, and also for guarding | 


the clothes of the rider from coming in contact with the wheels on entering or 


to expand the two halves or parts of the bolt, and thereby to prevent 

the nut from becoming loose through the vibrations caused by the passing of 

trains over the rails, or from other causes.—Wot proceeded with. 

1793. H. C. HURRY, Hereford, “ Stop-blocks and buffer stops to be used upon 
railways.”— Dated 19th June, 1867. 

According to this invention the stop block or buffer stop is made to turn 
round a horizontal axis situated in the centre of the web of the rail, or some 
other point in the vertical line of the section thereof, and this block of buffer 
may be connected to a disc or other signal in such a manner that the move- 
ment of the stop block around the axis in one direction shall cause the said disc 
to turn so as to show the flat side. 

1794. W. M'LELLAN, Glasgow, ** Railway buffers.” —Dated \9th June, 1867. 

This invention consists in so constructing the buffers as, with a given 
quantity of the vulcanised rubber used as the elastic medium, to obtain an 
increased range and improved action ; and the features of novelty are, First, 
the making concave those sides or surfaces of the rubber rings or pieces which 
ordinarily hecome convex under nd, S$ , the making either 
concave or convex the sides or surfaces of the rubber rings | or pieces on which 
the compression acts.— Not proceeded with. 


1815, A. M, CLARK, Chancery-lane, London, *‘ Apparatus for measuring horses’ 
Seet.”—A communication.— Dated 2ist June, 1867. 
This invention cannot be described without reference to the drawings. 


. Class 3.— FABRICS. - P 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 
1675. D. RORISON, Glasgow, “ Arrangement of reeds to be used in looms for 
weaving.” —Dated 7th June, 1867. 

This invention consists in so constructing the reeds used in looms for 
weaving that the warp threads shall not rub or wear against each other 
during the shedding of the warp, as is at present the case, and this object is 
carried into effect by using one or more reeds placed one behind the other, so 
that ths split ofone reed intersects or divides the split of another situated 
either before or behind it, and it is preferred to call this arrangement of the 
reeds “ bosoming,” and the one or more.reeds so used are combined together 
into one and the same rib or frame, and placed in the lay of the loom in the 
ordinary manner.—Not proceeded with. 

1683. R. SCOTT, jun., J. NIXON, and J. BEAUMONT, Dumfries, ‘* Manufacture 
of certain descriptions of woollen clot)s.”— Dated 4th June, 1867. 

This invention re‘ates more particularly to that description of goods known 
as “‘tweeds,” the object being to produce a clouded, speckled, spotted, or 
variegated appearance on the face of the cloth. This is effected by making the 
yarnin a peculiar manner. The clouded appearance is produced by placing in 
a carding engine two or more slivers of different colours side by side on the 
“hack” or ‘‘bank’’ of the machine.—Not proceeded with. 

1685. J. HORTON, Birmingham, “ Manuf e of tubular ‘ fyers.’”—Dated 
8th June, 1867, 

This invention relates to the manufacture of such flyers as are called 
“tube flyers,” and are principally employed in such machines as “‘ roving,” 
“*slubbing,” “‘intermediate,” and ‘ jack frames,” and the invention is de- 











sigried to form the tubular leg or legs of such flyers in such a manner as to 

obviate the usual tendency of the tube to crack or split in the direction of its 

length whilst being curved intoa tube froma flat surface.—Not proceeded 
with, 

1719. W. ROWAN, Belfast, “ Machinery for heckling or cleaning flax, hemp, | 
and other fibrous material,and for preparing the same for spinning.” —Dated | 
llth June, 1867. | 

The patentee claims the combination with holders for the fibrous material of 
ribbed rollers which act upon the fibrous material, such rollers having some of 
the ribs formed with serrated teeth or with heckle pins, all being constructed 
and arranged substantially as described with reference to the drawings. 

1725. D. CRICHTON, W. DONBAVAND, and D. CRIGHTON, Manchester, 
** Looms.” — Dated 12th June, 1867. 
his invention relates to the swells in the shuttle-boxes of looms, and con- 

sists in imp nts for bling the shuttle to have an easy motion in the 

pate First, instead of the ordinary swells the patentees employ at 

vi end of the lathe a combination of an ordinary inclined swell with a cur- 





vi} near pressure apparatus oscillating on an axis as the shuttle travels in and 
out of the shuttle-boxes ; Secondiy, they combine the ordinary inclined swell 
wijh a curvilinear pressure apparatus revolving intermittently on an axis as 
the shuttle travels; Thirdly, they apply to the ordinary inclined or curved 
swell at either side of the fulcrum a supplementary spring action, or its 
equivalent, for the purpose of regulating the pressure of the swells, so as to 
enable the shuttle to have an easy entrance and delivery in and out of the 
boxes, and give at the same time the required pressure on tae stop-rod and 
swells when the shuttle arrives at the ends of the boxes, 

1726. F. D. Frost, London-street, London, “ Rollers used in frames for drawing 

and spinning or preparing fibrous materials.”’—Dated 12th June, 1867. 

This inven ion consists in forming the front rollers used im frames for draw- 
ing and spinning or preparing fibrous materials with a groove of U shape in 
its periphery, and in placing in the bottom of this groove leather or other 
fuilable yielding mat rial, The ordinary lower roller or boss works in the 
groove, and draws the fibrous material through. — Not proceeded with. 

1734. RK. H. BARTON, Chorley, Lancashire, “ Apparatus to be employed in the 
preparation of cotton, &c."—Dated 13th June, 1867. 

This invention relates to drawing frames, &c. The improvements con- 
sist in the use of apparatus for bringing the ordinary slop mvution into 
action when the cam is full, and this apparatus consists of a pawl fixed 
on the ordinary rocking-shaft, which pawl gives an intermittent motion 
to a ratchet wheel mounted on a shaft, at the end of which is 
a worm gearing into a worm-wheel, and on this worm-wheel shaft a 
finger is fixed having a projection on one part of its periphery ; between this 
finger and the usual ‘‘spoon levers ’ a lever extends, so that as the finger is 
caused to rotate by the rocking-shaft, pawl, and worm and worm-wheel once 
in each revolution, the finger raises the lever which lifts the ordinary ** spoon 
lever” over which the ‘‘sliver” passes, and which brings the ordinary stop 
motion into action, as "hough the sliver had broken, and so stops the delivery 
of more ‘‘sliver” to the cam, whereby waste of sliver is prevented, and a 
regular weight of sliver is delivered to the cam. 

1743. G. KER, Maidstone, “ Apparatus for drying or finishing garments and 
Jabrics after cleaning or dyeing. "—Dated \4th June, 1867. 

In place of holding the garments or fabrics in fixed frames the inventor 
employs movable frames that can be run upon rails into and out of a dry- 
ing chamber. Kach frame is for this purpose provided with rollers to run upon 
rails into and out of a drying chamber heated, by preference with steam, by 
a coil or coils or pipes.—Not proceeded with. 


Class 4. AGRICULTURE. 
Including Agricultural Engines, Windl , Impl ts, Flour 
Mills, ce. 
1709. R. HORNSBY, J. BONNALL, and H. SHIELD, Spittalgate Iron Works, 
Lincolnshire, * Thrashing machines, dc.” — Dated 1\th June, 1867. 

In thrashing dressing, and separating machines the sieves or riddles over 
which the grain is passed have ashort vibratory or shaking movement communi- 
cated to them, and to admit of this the sieves or riddles are hung by means of 
links or hangers capable of turning on studs or pins; this, however, involves 
the use of a great number of centres, which require lubrication. According to 
this invention a tube of vulcanised india-rubber is placed on each of ~ studs | 











pins, and the eye of the link or hanger is made sufficiently 
the india-rubber tabe within 


P 

pin and to the interior of the eye of the link or hanger. The elasticity of the 
india-rubber tube will then allow sufficient movement of the link or hanger 
around the stad or pin without any friction or rubbing taking place between 
the parts. With cylindrical or rotary screens for thrashing, dressing, and - 
other uses, it is desirable to be able to increase or diminish the spaces between 
the wires, so as to make the screen either coarser or finer, as may be required, 
by stretching or compressing the cylindrical or rotary screen longitudinally. 
According to this invention the circumferential wires are bound to other wires 
or rods, as in an ordinary screen, but in place of arranging these wires or rods 
to pass direct from end to end of the screen, they are arranged in a helical 
direction, so as to pass partly or entirely around the screen as they ran from 
end to end of it. The invention cannot be fully described without reference 
to the drawings. ei 
Class 5.—BUILDING. ; J 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 

and House Fittings, Warming, Ventilating, &c. 
—~ J. ae. Rochdale, “ Fire ."—Dated 4th June, 1857. 

house fire-grates of the usual constraction there is a grate on which the 
pe. rests, and through which the ashes drop. Now the nature of this invention 
consists in the application and use of two grates, the top one of which is a 
fire-grate for the fire to rest upon, and the bottom one is a coarse grate; and 
between or under the grates the patentee places a sliding valve which can be 
opened or closed at pleasure. By these means more or less air can be supplied 
to the fire by opening or closing this valve. 
1660. B. TEMPLAR, Holly Bank, Fetlow Fold, near Manchester, ‘‘ Fastenings for 

window sashes.” — Dated 6th June, !867. 

This invention consists in making the fastenings of window-sashes self-act- 
ing, so that when the window is closed the sashes are securely connected 
together and cannot be o from the outside. Another part of the inven- 
tion, which is applicable to fastenings of the ordinary construction, as well as 
to these improved fastenings, consists in making the casement plate of the 
bracket of the bottom sash to overlap that of the other, to prevent the introduc- 
tion of a knife blade or other instrument in order to turn back the catch. 

1673. H. CROWE, Manchester, “‘ Hot water apparatus for heating and warming 
.""— Dated 7th June, 1867. 

These improvements consist in concentrating the heated currents of water 
arising from the heating surfaces of the boiler, and directing them into a 
separate compartment, at the upper part of the boiler, and in making the out- 
let for hot water from this compartment and after circulating the hot water 

through the pipes, returning it cooled to the bottom of the boiler to a cavity, 
— or compartment under or around the boiler and ashpit.—WNot pi 
wit. 
1708. R. LOGAN, Glasgow, ** Improvements in securing and adjusting window 
blinds = shades. doors and shutters, and in the apparatus employed 
” — Dated \th June, 1867. 

This aimiien relates to the regulation of the opening of blinds, and consists 
in employing one or more racks having ratchet teeth on them, which racks are 
attached to some convenient part of the framing. The movable part of the 
window blind, shade, shutter, or door has one or more ratchet pawls fixed to it, 
and which is or are acted upon by a spring, and by it forced into the recesses of 
the teeth, 

1732 J. HOLMES, Bradford, ‘‘ Combination of materials to be used in the 
awe of ‘drain bottoms,’ flue slabs, bricks, &c.”—Dated 13th June, 

This invention consists in the admixture of the scale or shale found in clay 
beds underneath the clay with the clay itself, or the admixture of the scale or 
shale with the “seat” found underneath coal in its bed, as well as with the 
clay, by preference in the proportion of five-sixths of the former to one-sixth 
of the latter, the scale or shale having previously been pulverised and mixed 
with water to render it of a pasty consistency, and then blended or mixed 
with the clay, mowlded to the required shape, and burnt in the customary 
maaner, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
1664. T. WILSON, Birmingham, “ Breech-loading fire-arms.”—Dated 6th June, 


1867. 

This invention cannot be described without the aid of drawings. 

1670. A. ELVINS, Queen’s-road, Bayswater, ‘‘ Breech-loading fire-arms.”— 
Dated 7th June, 1867. 

This invention has reference to breech-loading fire-arms with hinged barrels, 
and consists, First, in an improved arrangement for actuating the extractor 
on the failing forward of the barrel or barrels. For this purpose the inventor 
forms or fixes upon the breech-piece below the barrels, and a short distance 
behind the axle pin, a projecting finger, which passes up into a recess in the 
underside of the barrels. Another part of the invention has reference to an 
improved ‘‘snap action” for securing the barrel or barrels when closed up. 
For this purpose a recess or slot is formed in the part of the breech-piece below 
the barrels, and a cylindrical bolt passes through the side of the breech-piece 
across, such slot being provided outside the breech-piece with a lever whereby 
it can be turned round to a certain extent.—Not proceeded with. 


ass 7. —FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
1703. J. H. KERBY, Percival-street, Clerkenwell, London, ** Fastenings for 
brooches.” — Dated 10th June, 1867. 

In performing this invention the “pete provides a safety catch, by the 
aid of which the tongue is prevented fro g from the fastening. On 
securing the brooch the tongue is first ptm 80 as to slip undera catch 
which is bent up at its point to facilitate the entrance of the tongue, the 





| action at the same time depressing a spring catch jointed to the brooch-plate 


on the opposite side, which is constantly pressed upwards by a small spring.— 

Not proceeded with, 

1131, A. C. LION, Paris, “ Manufacture of chains, bracelets, necklaces, &c.”— 
Dated 13th June, 1867. 

These new articles of jewellery are formed of two distinct parts, each of 
which is prepared separately, and which are afterwards connected in such 
manner as to cause them to form one body, the meshes, loops, or mails of 
which are connected in an invariable manner, but so as to impart to the jewel 
the required suppleness and pliability, no other soldering being made use of 
than that required for finishing the terminal ends of the jewel. 

1811. B. BROWNE, King William- street, London, ** Camp or folding bedsteads,” 
—A communication.—Dated 2\st June, 1867. 

The sides of this bedstead are formed of round pieces of wood in three parts, 
hinged together by metal hinges so as to fold up. Around these side pieces 
the sacking is fixed. The hinges are each formed of two pieces of cast iron, 
and into one piece a flat piece of metal is fixed, and has a slot therein through 
which passes a pin, the pin being fixed across one end of a short tube of metal, 
the other end of the tube having a round piece of wood fixed thereunto; and 
in this manner each hinged piece is provided, these pieces of wood being used 
as the legs of the bedstead, and also to keep the sacking distended. To effect 
this the inventor crosses the legs like the letter X, and around each of the 
crossing parts is fixed a short tube of metal, in one of which, and midway of 
its length, is fixed a T-shaped piece of metal, which takes and locks intoa 
corresponding shaped recess formed in the tube which is upon the other leg, 
and the legs are thus held together. The legs at the head part of the bedstead 
are longer than the other legs, for making the sacking higher at this part of 
the bedstead, so as to serve as a piliow.-—Not proceeded with. 

1812. J. GARDNER, Newington, Surrey, ** Folding bedsteads and couches," 
— Dated 21st June, 1867. 

The side supports of this bedstead consist of two ribs jointed to each other 
at one end, the joint being at or near the middle of the bedstead, and of 
such form that the ribs will fold upon one another, or nearly so, but will not 
open out to a greater extent than to ‘orm an angle of about 1/0 deg., more or 
less, with each other. Transverse strengthening pieces connect the side sup- 
ports. To the outer ends of the ribs at each side are jointed the head and foot 
rails, the joints allowing these rails to fold upon the transverse strengthening 
pieces. Near the inner ends of the ribs, at each side, the inventor hinges two 
stretchers, one for each half o: the bedstead, and the hoop iron bands forming 
the support for the bed are rivetted to the sides and ends of the stretchers. The 
outer ends of the stretchers carry hooks, &c., to take hold of the transverse 
bars, so that the two stretchers and the head and foot rails may mutually 
support each other when in position and at any desired angle. To strengthen 
the side supports a hinge is fitted a little below the hinge before described, 
which hinge, when the bedstead is folded, falls down, and allows the ribs to 
fall nearly upon each other.—Not proceeded ‘with 


Class 8.—CHEMICAL 


Including Special Chemical and Pharmaceutical Preparat 

and Lighting Materials, Preparation and Preservation of Food, 

— Tannin on eee Bleaching. J Dyeing, Calico-Printung, Smelting, 

Glass, Pi Paint, Paper, Manures, &c. 

1655. G. Bema Queen-sret, Cheapside, London, “‘ Manufacture of hydrate 
and carbonates of soda.”"—A communication.— Dated 5th June, 1867. 

These improvements reiate, Firstly, to the application in the manufacture 
of either the hydrated oxides of iron or of zinc, or carbonates of these latter ; 
Secondly, to certain modes of recovering hydrated oxides of iron or of zinc 
from the sulpbur of iron or of zinc resulting from the said treatment, For 
manofacturing hydrate of soda or caustic soda either hydrated oxide of iron or 
of zinc is added in atomic proportions, according to the laws of chemical 
equivalents, to an aqueous svlution of sulphuret vf sodium, whereas, if car- 
bonate or bicarbonate of soda is to be obtained, carbonate of iron or of zinc is 








1868. 


Fes. 7, 


THE ENGINEER. 





v4 tee ——- In both cases a precipitate of sulphuret of iron or 
ph gs a has been made use of a solution of 

obtal it has been employed, a 
tran solutions 





the caustic soda or the carbonate or bicarbonate of 
From the precipitated sulphuret of iron or of zinc 1 oxide of the said 
metals subservient for another operation may be obtained.—Not proceeded 


1698. J. CROMPTON, Bolton, Lancashire, “ Apparatus for, and mode of, re- 
malt liquors and other beverages, and for warming them." —Dated 
10th June, 1867. 


This invention has for its object to revivify malt liquors and other beve- 
rages when they have become fiat or stale, and the apparatus employed for the 
purpose consists of a pump, the piston of which is moved up and down or to 
handle, a fine spout or —_ being connected to the 


moving the handle the liquor is withdrawn and fresh air is forced into the 

liquor in the vessel, thereby restoring the briskness to, and putting a head or 

froth on, the  Tiquor. An elastic ball or other equivalent may bs used instead 

of the pump above referred to.— Not proceeded with. 

z. ag eee Widnes, and J. PreRc8, Warringtcn, “ Apparatus em- 
the manufacture of zinc.” — Dated 10th June, 1867. 

The ipuntens employ horizontal retorts of ordinary size, and set and heat 
them in the usual way, but instead of leaving the inner part of each one at, 
near, or in the mouthpiece in front of the charge, horizontally or nearly so, 
= insert or form a baffle piece, the top of which is of about the same level as 

the charge of ore or other material in the retort.—Not proceeded with 


1707. W. ORR, Greenock, Renfrew, “ Machinery or apparatus jor separating 
liquids or moisture from substances, and also for revivifying and cooling 
animal charcoal and other substances, and for treating sugar.”"—Dated 19th 
J 1867. 

The patentee claims, First, the general arrangement and construction of 
centrifugal machines, as described, or any mere modification thereof; Secondly, 
the special internal arrangement of the centrifugal machine for the purpose of 
throwing the substance to be desiccated against the basket after passing through 
the revolving top plate, substantially as described ; Thirdly, the construction of 
baskets with open bottoms through whicb the substance falls out when desiccated, 
as described ; Fourthly, the construction of centrifugal machines so that the 
contents are discharged therefrom on a diminution of the centrifugal force, 
but withont stopping the rotation of such machines, as described; Fifthly, the 
construction of fire-clay retorts in short lengths in combination with metallic 
ends (as shown in the drawings) to be used in connection with kilns as at 
present usually constructed ; Sixthly, the mode of supporting fire-clay retorts by 
means of bars built into or supported by the walls, as shown in the drawings; 
Seventhly, placing the slabs (as shown in the drawings) in charcoal kilns in 
such a position that deposits of soot may fall down the internal surface and 
accumulate in the box for removal, as shown in the drawings; Eighthly, the 
use of downward pointing slabs forming the roof of the furnace for the purpose 
ot dividing the ascending currents of heat, and throwing them intothe chambers 
on either side, in combination with kilns constructed under this invention ; 
Ninthly, the placing of a flat top boiler over the flue of charcoal kilns for the 
purpose of drying the charcoal previous to its being placed in the retort, a'so 
for supplying hot water to the yy machine ; on the barrow with 
water spaces for rapidly cooling the charcoal, and to be used in connection 
with kilns as at present or otherwise constructed; Eleventhly, the use and 
application of scoops, ploughs, or loose hinged projectiles * trails attached to 
the agitators of the blow up, fur the purpose of lation of 
undissolved matter in the lower part of the vessel or pan; S Twelthiy , the appli- 
cation of the special arrangement (as shown in the drawings) of a valve to the 
sugar blow up, or melting pan, having the stuffing box asa fulcrum for the 
spindle acted upon by the sliding weighted bearing in the bracket ; Thirteenthly, 
the internal arrangements of the bag filter or cloth filter, so that the bags are 
kept floating in the liquid with a slight pressure, whilst the dirt is conveyed out 
of them; Fourteenthly, the method described of cleaning the bags without 
unpacking the filters ; Fifteenthly, closing the communication between the bags 
and sludge chamber by means of valves, so that the sludge may be removed 
without emptying the bags; Sixteenthly, heating sugar solutions ae pipes 
in a steam chest before being run into the super- 
heating sugar solutions through pipes in a steam chest | before entering the 
vacuum pan, 

1712. J. GRAHAM, Banford, Gilford, County Down, Ireland, ‘* Composition for 
bleaching vegetable fibres.” — Dated 11th June, 1867. 

The patentee claims mixing salt, treacle, and lime with black soap, so as to 











form a or suitable * for bleaching vegetable fibres, as 

described. 

1713. H. FLETCHER, Liverpool, *‘ Manufacture of artificial fuel.”"—Dated 11th 
June, 1867. 


The patentee manufactures this artificial fuel from slack or small coal mixed 
with pitch or other adhesive material. The coal may be made dry and hot 
before the pitch or other adhesive material is added, aud the heated compound 
is ground, granulated, or pulverised, and thoroughly ‘admixed simultaneously in 
a suitable hi The is then reheated to render it 
cohesive, and afterwards it is put into moulds and pressed into blocks; or the 
coal may be used in a cold state and the pitch or other adhesive material 





1728. A. M. CLARK, Chancery-lane, London, “‘ Manufacture and treatment of 
white lead.’ — A communication,- Dated 12th June, 1867. 

The apparatus for performing this invention cannot be described without 
Teterence to the drawings. 

1729. T. S. PRIDEAUX, Piccadilly, Londun, “ Improving wine on draught.”~ 
Dated \3th June, 1867. 

This invention consists, chiefly, in preventing the access of free oxygen to 
the wine by supplying it with an atmosphere of carbonic acid gas as the wine 
is drawn off, whereby the wine will be preserved from becoming tour up to the 
last, even if it has not been brandied. 

1788. C. ASKEW, Charles-street, Hampstead-road, London, “ Refrigerators for 
cooling worts and other iiquids.”— Dated 14th June, 1867. 

This invention relates to the cmployment of a double series of tubes through 
which water is caused to circulate, and over or around which the wort or 
other liquid is caused to flow, and consists, essentially, in a novel arrangement 
whereby the water is caused to flow in two streams through alternate sets of 
tues, one set of tubes being fixed and the other set movable, so as to afford 
facility for cleansing the refrigerator.— Not proceeded with. 

1747. J. ONIONS, M * Mi of tron and steel.”— 
Dated \5th June, 1867. 

This invention consists in the mixture of crude pig or scrap cast iron with a 
certain quantity of wrought scrap iron, and with a certain portion of charcoal, 
ammonis, potash, salt, or other chemical ingredients containing one or more of 
the last-named materials. 

1748. G. M‘KENZIE, Glasgow, “* M ¢ of ill 
June, 1867. 

The patentee claims, First, the es of illuminating gas by 
using for that purpose a of and oleaginous or 
other fatty matter, such c ler being made substantially 
in the improved manner described ; Secondly, , the senateudian et illuminating 
gas by mixing gas made in the manner referred to in the preceding claim with 
gas obtained from common coal or from “ cannel” or similar coals; Thirdly. 
the obtaining of a slight increase in the illuminating power of gas obtained 
from common bitominous coal, or from such coal mixed with more or less 
“cannel” or similar coal by adding to such coal or coals oleaginous or fatty 
matter in the proportion of not more than fifteen gallons of oil to every ton of 
coal; Fourthly, the adding of about sixty pounds of resin to the = of any of 
the gas-producing compounds described in order to increase the illuminating 
power.— Not proceeded with, 

1751. A. M. CLARK, Chancery-lane, 
cation.— Dated 15th June, 1867. 

The inventor uses a glass with double sides, and fills the annular space with 
water, which is then converted into ice in a similar manner to icing a 
™ carafe. ” A thickness of ice is thus formed, and the drink being served in the 

‘ot proceeded with. 


M, } fart 








ting gas.” —Dated 15th 





A 





London, “ Cooling beverages.” —A communi- 


vessel will be kept cool until the ice is melied.— Not 
1752. W. E. NEWTON, Chancery-lane, London, *' Preparation o, the 
manufacture of paper.” —A communication. — Dated 15th yd —; a” 
This invention consists in submitting wood reduced to fragments to -~ 
of steam in a close vessel, the temperature of the steam being greater or - 
according to circumstances, and causing the disintegration of the w wood by the 
simultaneous action of the p of the t and the dissolving pro- 
perties contained in the steam, which disintegration is finally effected by 
ordinary mechanical means, also rendering the bi operation cheaper 
and easier by the previous immersion of the wood in any suitable solution. 





1767. F. B. MILLER, Sydney, New South Wales, “ An eee method of 
gold, and of separating 


toughening brittle gold bullion, of refining alloyed 
This in ton hes tor an cna the on vce oa i 
vention its st toughening of brittle goid bullion, and 
the refining of alloyed gold (whether artificially alloyed) whilst in 
@ melted state, with the separation therefrom of any silver they may contain. 
This the patentee effects by means of chlorine gas, or ric acid gas, 
which latter should be mixed with atmospheric air or oxygen, brought in con- 
tact with penn tye gold when the metal is in a molten state; in this manner 
the silver present, and any baser metals which render the ‘gold peo y are 
——- into chlorides, whilst the gold remains in a purified and tough 
condition. 
1803. H. K. YORK, Cardiff, “ Manufacture of steel.” —Dated 28th June, 1867. 
This invention consists in manufacturing steel from cast iron by fusing a 
mixture composed of iron purified — according to the process 
Gescribed in the specification & previous patent granted to the present 
patentee dated 5th May, 1866 (No. 1291), and a certain p of cast 
iron containing carbon, or carbon and manganese, which is commonly known 
as spi 








1808. J. W. co Great St. Helen's, 


which the heating medium is caused to flow.— Not proceeded with. 
1819. G. oe spats, Ayr, “ Manufacture of tlluminating gas.”— 


2ist June, 1867 
In obtaining gas from oils of the mineral class the 
ob as alta tar Gop Gham tate a bighip- beaten retort, the temperature 
oF utiee 68 cane comune Sie conversion of the oil into a permanent gus of 
high illuminating po’ 


Class 9.—ELECTRICITY. 


Including mae. 4 Magnetic, and ay een Apparatus, 
lectrical Apparatus, Galvanic Batteries. 
1641. J. me. Birmingham, “ Electrical clocks. .”—Dated 4th June, ae. | 

This invention consists of the i n the | 
commutators or contaet breakers of electrical clocks and other stestrioas | 
instruments, by which improvements cag simplicity in the consiraction of 
the said commutators or contact a and _— certainty in 
their action secured. The with 
a commutator or contact breaker of an ‘locerien! clock. On the rod of the 
electrical pendulam of the clock are two tappets, between which a vertical | 
wire is situated, the said wire being connnected with a horizontal slide, so | 
that by the motion of the pendulum the said tappets acting on the said 
vertical wire near each end of the stroke of the said pendulum, commanicate 
an intermittent reciprocating motion to the said slide, and effect the — | 
ruption and completion of the electrical circuit, as hereinafter explained. 
said horizontal slide has near one end of it a raised portion, Which in the | 
traversing motion of the said slide produced by the pendulum, is brought 
under and into contact with the lower end of a vertical wire connected with 
one of the plates or elements from which electricity is derived. The said 
slide works in two supports. One of the said supports in which the slide | 
works is connected with the other of the plates or elements from which the 
electricity is derived, and between the said support and the vertical wire, and | 
connected therewith, are the coils which actuate the pendulum of the clock, 
as weil as the coils of any other clocks the motion of which is regulated by the 
penduluum of the first-named or primary clock. 

1654. C. BOULAY, Paris, ** Galvanic batteri:s.""—Dated 5th June, 1867. 

The patentee claims the cons of g batteries or elements in 
which each of the electric motive metals or bodies is situated in direct contact 
with a suitable exciting material or materials, or mixtures of them, in the dry 
or slightly moisiened state, the moisture being transmitted, by little and little, 
to the said exciting materials from a suitable solution, or from partly dissolved 
crystals from which the exciting materials are separated by a porous partition 
plate or diaphragm, the entire element being covered by a layer of any suitable 
cement, as described. 

1720. J. C. FULLER, Bow, **‘ An improvement in telegraphic insulators, and in 
caps or shields for the same.” —Dated 11th June, 1867. 

This invention consists in making porcelain or other insulators, and the 
iron or other caps or shields for the same, with perforations or apertures. 
The invention cannot be described in detail without reference to the 
drawings. 

1750. R. BEARD, Oxford-street, London, “ Flexible galvanic batieries, applicable 
to medico- electric batteries.*"—Dated 15th June, 1867. 

This invention cannot be described without reference to the drawings. 

1770. M. GRAY, Islington, “ Electrical telegraph conductors."—Dated \7th June, 
1867. 





A 








The patentee claims the manufacture of electric telegraph conductors by 
enclosing the insuiated wire with strands or threads of Manilla, hemp, silk, or 
other suitable yarn, coated with gutta percha and bituminous substances, or 
gutta percha, tar, and bituminous substances, or with other compounds of gutta 
percha. 
1771. M. GRAY, Islington, and L. GIBSON, Silvertown, Essex, “ Means or appa- 

ratus employed in examining the coating of electrical telegraphic communica- 
tions "—Dated \ith June, 1867. 

The patentce cla'ms the adoption or combination of means whereby the 
motion of the creel or bobbin employed in winding coated electric telegraph 
conduc ors during the examination of such coating is dependent upon the will 
of the examiner, in manner substantially as described with reference to the 
drawings. 

1772. M. GRAY Highbury Hill, London, “‘ Manufacture of electrical telegraphic 
conductors.” —Dated 17th June 1867. 

The improvements relate to, First, coating the several wires whieh are to 
surround a central or core wire, or with a substance adapted in the subsequent 
twisting of these outer wires on the internal or core wire to fill up any space 
between them. The Second part of the improvement relates to drawing the 
coated wire at separate parts of its progress through the cooling media before 
winding it on to the reels or creels, in order as much as possible to avoid injury 
to such coating while it is cooling. ‘ 





Class 10.—MISCELLANEOUS 
Including all Specifications nct found under the preceding heads. 


1528. A. A. HELY, Manby Grove, Essex, and J, MARSHALL, Greenwich, “* Ma- 
chinery for obtaining pressure.’’— Dated 22nd May, 1867. 
This invention has for its object the ion of 
hydraulic power for pressing and compressing purposes. The hydraulic parts 
of the machine consist of a head, support, cylinder, ram, and base, as usual, 
with one or more intermediate receptacles for holding the substance or materia! | 
to be pressed or compressed sliding upon the ae te the pressing 
ram and the resisting head of the hi thi 
patentees employ a platten or false sacle head, Baten under the resist- 
ing or main head of the machine, having one or more plungers or pistons 
working either through or outside the said main head, and having one or more 
weights, or one or more stea:n or other hammers, placed above the one or 
more plangers or pistons, so as to fall or strike upon or against it, and thereby 
cause the platten or false movable head to exert percussive force upon the 
substance or material contained in the one or more ptacles of the 


1530. F. H. JOHNSON, Grafton-street, Soho, London,“ Improvements in gas blow- 
pipes, and in blow pipe torches or flames. ”—Dated 23rd May, 1867. 

One part of this invention consists of an improved gas blow-pipe, whereby the 
gas jet or flame can be increased or diminished with the greatest nicety. 
Another part of the invention consists of an improved flame or torch-holder to 
be used with the improved or any other blow-pipe, or the gas-connecting tube 
pipe separately or combined therewith. 

1532. C. W. SIEMENS, Great George-street, Westminster, “ Apparatus employed 
Sor conveying telegraphic despatches, letters, and other light articles through 
tubes.”— Partly a communication.— Dated bard May, 1867. 

The present invention has for its object to obviate certain defects in the 
ordinary pneumatic apparatus by the estahlishment of a system of pneumatic 
tubes of comparatively small diameter, and, consequently, of an inexpensive 
nature, so arranged that, while the carriages or pistons travelling in the 
same are correspondingly of small dimensions, and, consequently, require no 
great power to propel them, the smallness of the capacity of these carriages 
is compensated for by the rapidity with which ~ may be dispatched in quick 
succession. 


1536. S. and T. ATKINSON, Otley, Yorkshire, Machinery for folding paper.” — 
Dated 28th May, 1867. 
This invention relates to machinery for folding the sheets of paper used in 
the manufacture of books, also for folding newspapers, circulars, letters, and 
other sheets of paper requiring to be folded uniformly ; and the improvements 


force with | 











consists of a rectangular or other suitable form of framework, the top part | 
forming a hopper of suitable size, according to the size of the sheets of paper | 


to be folded. A horizontal platform in two parts is provided in this hopper to | 
support the papers, and a pair of india-rubber rollers, having slightly roughed 
surfaces, are placed side by side betwixt the two mage platform en 
their upper surfaces level or even with the upper surface of the —— ss 
their point of contact in the middle of the hopper, or at the a 

fold or crease my pte yee to be made. The two =e 

form are hinged to the hopper, and operated 7 | > had a 
raise the paper clear off the rollers, and then lower it into contact with the 


rollers, which, having rotary motion, seize and draw the sheet by 
its middle in betwixt them, folding or doubling it. As it emerges from these 
rollers it is conducted by tapes or other suitable to another platform, 


when it is pushe’ by a suitable instrument into contact Sub enemas pair of 
india-rabber rollers, which draw it in betwixt them, as in the former case, 
folding or doubling it in another place, and as it emerges from them it is again 
conducted to another platform and pushed into contact with another pair of 
rollers, between which it is drawn in like manner as in the former cases, thus 
folding it a third time, and for any further number of folds required an addi- 
tional platform and rollers may be employed. 
1537. C. E. BROOMAN, Fleet-sireet, London, “ Kilns or furnaces ey | 
= ke are Paris.”—A communication.—Dated 23rd 
‘ay, . 


The chief features of this invention are, First, the distribution of the crude 





of the burning by the successive fall or descent of 
surfaces which are continued in a zigzag manner to the bottom of the 
inclined 





po Fifthly, the final fall of the burnt plaster into a receptacle formed 
the apparatus. 

1541, H. BLACKHAM, Wolverhampton, “Manufacture of spectacle frames.”-— 
Dated 24th May, 1867. 


This invention relates to D-eye or other side folding spectacle frames where 


8, Drayton, 
— Dated 2th May, 1867. 
the inventor provides shallow cases or trays of wood or other 
The fronts of these cases are provided with rebates at each end 
taking into grooves in the sides of the case, from which they are easily lifted 
out at the time of filling or emptying the cases — Not proceeded with. 
1548. G. HOWARD, Berners-street, Oxford-street, London, “ Construction of 
parquet — Dated 24th May, 18667. 

This invention consists in forming the foundation or backing of the parquet 
or ornamental surface of the flor of any convenient or suitable number of 
layers of wood, arranged and combined as described. 
as é. Ge, Samy, * Boring metals in the solid.”—Dated 24th May, 


to this } Ee see — 
a See terial bored from its lower 
end by fixed drills mounted in the tank. 


1551. G. T. BOUSFIELD, Brinton, Surrey, 2 ation or euivetiartep 
a used with sewing ation.— Dated 24 
7 


1 

This invention has for its object improvements in braiders or em 

apparatus to be used with sewing machines when it is desired to employ the 
| same for embroidering cloth or other fabrics or materials. For this purpose 
the apparatus is formed with a clamp by which it can be clamped to the presser 
| bar or other suitable part of a sewing machine. The clamp carries a plate or 
frame, to which is pivoted a vibrating arm which hangs vertically, or nearly 
50, the pivot being placed intermediate of the length of the arm. In the lower 
end of the arm is an eye, through which the embroidering thread or braid is 
led.—Not proceeded with. 

1552. J. M. Napier, York-road, Lambeth, London, “Appliances for serving 
mustard.” —Dated 24th May, 1867. 
This invention consists, essentially, in serving mustard by forcing it through 
an orifice, instead of with a spoon, as usual. 
1553. J. Simpson, Hulme, Manchester,“ Aj us to be employed in producing 
photographic pictures. ”— Dated 25th May, 1867. 

This invention is designed for the purpose of facilitating the process of 
obtaining enlarged photographic pictures from small negatives by the use, in 
connection with the ordinary camera, of an elongated conical dark tube, 
which is connected with the camera so as to have the lens enclosed and em- 
braced by the narrow end of the cone.— Not with 
=> ae Clapton, ** Manufacture of tobacco pouches.”"—Dated 25th 

ay, 186 

According to these improvements the patentee attaches or connects the 
india-rubber pouch to its frame by losing it in or ng it with the edges 
of the sheet rubber forming the pouch by means of indla-rubber = 
before it is cured or converted by chemical agency to render it 
elastic. The Second part of the improvements consists in forming rod 
rubber tobacco or other pouches (combined or — up with a hinged metal 
metal frame, as p to the first part of these 
improvements) with two separate pouches or receptacles, one of such pouches 
being attached to one part or half of the hinged metal frame and the other to 
the other part or half of the metal frame employed for closing the opening to 
such pouches. 

1558. W. DuTTON, Winsford, Cheshire, “ Furnaces for heating salt pans.”— 


Dated 25th h May, 1867. 

A this | tion two sets of fire-bars are used in two fire-boxes 
placed side a side, but with a flue space between them. At the back cf the 
fire-boxee are side openings into this flue space, which space is divided by a 
horizontal partition into two parts communicating at the front. The products 
of combustion from both fire-boxes pass in common into the flue space between 
the fire-boxes and then along the upper part thereof to the front; they then 
descend to the underside of the partition, and pass again to the back and under 
the bottom of the pan. The pan also forms the top of the fire-boxes and of 
the flue space between them. 

1560. H. B. BARLOW, Manchester, “ Apparatus for coupling pipes.”—A com- 
munication. —Dated 27th May, 1867. 

This imp ble in ling steam, gaa, water, and 
| other pipes having a socket at the end inte which | the | end of another pipe fits. 
This apparatus ts of four or other convenient number of segments con- 
nected together by a hoop; one end of the segments is recessed to fit on the 
socket of the pipes to be coupled, and to the inside of each segment is screwed 
a thin steel blade, and these blades are surrounded by a ring or hoop of india- 
rubber or other packing. The apparatus having been d on the socket of 
the pipe the end of the pipe to be coupled is forced within the blades of steel, 
thereby expanding them and the packing ring inside the socket ; the hoop is 
then knocked off the segirents, and the segments with the b!ades of steel are 
drawn out of the socket, leaving the packing ring in its place. By this 
apparatus pipes can be coupled very expeditiously, and the packing ring is 
sure to be left in its proper place within the socket. 

1561. H. FRost, sen., and H. FROST, jun., Manchester, “ Apparatus for 
measuring fluids.” —Dated 27th May, 1867. 

This invention cannot be described without reference to the drawings. 

1562. W. P. METCHIN, Parliament-street, Westminster, “ Taking copies of litho- 
graphs, zincographs, and other printed matters.” —Dated 21th May, 1867. 
The inventor proposes to employ a powder composed of nutgalls, logwood, 
or any other woody substance containing tannin, with sulphate of irou and gam 
mixed in certain proportions, He then distributes this powder over the surface 
of the printed matter which remains on the surface without mixing with the 
oily substance of the printing ink. Having done this a correct copy may be 
taken by applying a damp sheet of copy ing paper over the printed matter, and 

pressing it in the ordinary way in a copying press.— Not proceeded with 
1564. R. R. Knott, Fulham-road, Brompton, and J, Jueves, Stanley 
Upper Holloway, “ Preparing * wood and adapting i as a substitute for 
leather.” — Dated 27th May, 1867. 

This invention consists in cutting wood into thin layers, so that it shall be 
yielding without breaking, and then placing one o¢ more layers together and 
securing them together by an elastic cement.—Not led with. 

1578. H. and J. C. Cockgy, Frome, Somerset, “* Seal or dip pipes in connectio”™ 
with gas and other retorts." — Dated 28th May, 1867. 

The patentee claims, First, the constructing and arranging of the seal or dip 
pipes used in connection with gas and other retorts in such a manner as that 
they may be readily sealed before the opening of the retort, and unsealed after 
the retort is closed, for the purpose described. Secondly, the making of the 
seal or dip pipes used in connection with gas and other retorts telescopic, so as 
to be capable of being sealed or unsealed as required by lowering or elevating 
them by a lever or otherwise, as described. 

1580. W. MITCHELL, Northwold, near Brandon, Norfolk, ** Food for sheep, &c.” 
—Dated 28th May, 1867. 

| The patentee claims the use of the seed or pulse of the lupin combined with 

| linseed, or other seed or grain, or pulse, as food for sheep and other animals. 

1581. L. H. DETHION and F. BEAUBRY, Paris, “ An improved tongueless buckle 

continuous buckle.” —Dated 28th 








Os 
May, 























duced, 
silver, 
correspo! 





quarter turn.— Not proceeded 

1598. A. V. sonetndiaaaten London, 
communication. — Dated 29th May, 1867, 

the production of mosaic veneers or surfaces in an 


toidal rods of suitable form and colour for producing t together side by 
side a surface with the required design, by through apertures of the 
form of the cross section of the intended rods a material, which, after 


Tange, without imparting any unsteadiness 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


On *CHANGE IN WOLVERHAMPTON : Less Inactivity : Steel Puddlers 
Resuming Work : Consideration of their Employer—On ’CHANGE 
IN BIRMINGHAM: An Improved Tone: Slightly More Work being 
Done—THE WAGES QUESTION AGAIN: Meeting of the Committee 
of the Association—W Est OF DUDLEY REPORT: Iron and Coal— 
HARDWARES : Towns and Branches Specified—BIRMINGHAM AND 
WoLVERHAMPTON CHAMBERS OF COMMERCE: Meetings — THE 
MANUFACTURE OF TOOLS. 

THERE was a somewhat less unsatisfactory tone pervading the 

ting of ir ters in Wolverhampton. on Wednesday than 
was the case last week, although there were few firms who could 
report any increase in the number of orders received during that 
time. The improved tone resulted more from an expectation that 
the trade as such will on an early day come to some determination 
by which the cost of production will be decreased in the reduction 
of wages. Mr. Isaac Jenks, the proprietor of the Minerva Steel 

Works, put his puddlers to work on Wednesday night to afford 

them the means of living, notwithstanding that they refused the 

terms—a drop of 1s. 2d. per ton—at which he offered to find them 
three days work a week during a month, the wages after that time 
to be the wages of the district, whether they should be those or 
higher terms. Mr. Jenks is understood to have no more orders on 
hand now than he had when he made the offer of redueed terms— 
terms which would have enabled him to bear the loss of stacking 

bo iron. As the men are steel puddlers their wages are 12s, 4d. a 

on. 

The meeting in Birmingham yesterday (Thursday) was also less 
unsatisfactory than that of last Thursday. There was a disposi- 
tion on some hands to think that a slight improvement had come 
over the trade; and some makers reported an accession to the 
number of orders previously in hand, but such instances were few, 
and the additions to the specifications of only small moment. 
The competition between the different districts and also between 
the makers here was shown to be sharp. It is the more clearly 
defined because of the desire which the masters evince to afford 
their operatives work. To secure orders with this object prices 
have been accepted during the week in certain instances which 
will leave the barest margin of profits. There is perhaps, taking 
South Staffordshire and East Worcestershire throughout, about 
one day’s work more a week being done now than at the date of 
our last, Masters, who at the preliminary meeting were anxious 
for a drop in wages, have been active in the week in obtaining the 
signatures of those firms who think with them to a, requisition to 
the hon, sec. of the trade, desiring him to. convene a meeting to 
consider the question of prices. It has, however, been ascertained 
that an extraordinary meeting can now, through arecent alteration 
in the rules of the association, be convened only at the instance of 
the committee. The efforts were therefore stopped, But the 
question has been taken up by the committee. These gentlemen 
met yesterday (Thursday) in Birmingham, but had come to no 
decision when this was written, 

West of Dudley the iron trade hag.not improved. Some of the 
first-class houses have a few orders on hand, and in one or two 
exceptional instances parties are doing a little more than they 
were, but, generally speaking, trade is in an unsatisfactory con- 
dition. Foreign orders are and have been very inconsiderable, 
and consumers at home are still ordering but sparingly, so that 
the mills and forges are not doing much more than half work. 
The various workmen are poorly,off at present. What the con- 
dition of the trade may be in two months hence it is hardly pos- 
sible to conjecture, but it is thought that the worst is past, or 
nearly so, and as the stocks of merchant iron in the hands of 
dealers are comparatively small, any slight impulse in the trade 
would produce a favourable result. The demand for thick coal, 
though not so active as it was, is still of such a character as to 
keep the ae in fairoperation. The ironstone workmen are kept 
pretty well’employed’ in pm ye of the native ores being in 
good request. There is a good deal of unemployed labour in the 
district, and at present no signs of immediate improvement. The 
anvil and vice trades are depressed, and have been so for some 
time past. 

The hardware trades of Birmingham and South Staffordshire 
continue depressed, and it is said that trade has. never been in a 
worse condition than at the present time. Home trade is generally 
quieter, especially in the South of England, where some of the 
factories’ travellers are taking scarcely enough orders to cover 
expenses, The ‘‘season” with Canada has been dull, though with 
Australia and South America a, somewhat steady trade is being 
done. At Montreal both American and English hardwares. are 
dull of sale; with the United States. no kind of product of. the 
hardware districts is in much request, and, there is very. little 
prospect of any improvement at present. The continenta demand 
is slack, and the recent alarming rumours from Italy have dispelled 
any hope of a speedy inerease in demand. Whilst it is feared 











to any other cause, the rapid advance of America in the industrial 
arts and in wealth, and, from having given close and earnest 
attention to the matter, he was convinced that, ina diagram show- 
ing the growth of wealth and the diffusion. of intelligence in the 
United States and Canada, the lines of wealth and of intelligence 
would be exactly parallel, He referred to. the operation of the 
Factory Acts in Birmingham, and attributed the discharge of 
children from employment rather to the present depression of 
trade than to those Acts. The Chamber also discussed the ques- 
tions of bankruptcy law reform, international maritime law, 
foreign tariffs, &c. &c. 

The meeting of the Wolverhampton Chamber took place on 
Wednesday afternoon. It was the annual gathering of the body, 
but, being held at'a time when many of the members were upon 
*Change, very few persons attended. 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Iron TRADE: Continued Dulness: Discharge of Men from 
some of the Establishments: An Improvement Anticipated : 
Gradual Restoration of Public Confidence in Railway Securities: 
Shipments to the United States and Probable Increase in the 
Demand; The Pig Iron Trade—THE TINPLATE TRADE : Prospects 
of a Speedy Improvement—THREATENED STOPPAGE OF THE 
Beavurort IRCNWORKS—THE EspBw VALE Company : Increased 
Firmness in Shaves—PONTYPRIDD GASWORKS: Declaration of 
Dividend. 

THE iron trade of the district continues in a very dull state, and 

at several of the establishments a number of hands have been 

discharged, busi generally never having been in a worse 
position during the past twenty years than it is at the present 
time. Several of the makers, however, believe that the worst has 
been passed and that a more encouraging condition will shortly be 

entered upon, and that it will go on gradually to improve until a 

degree of stability and firmness has been established. It is now 

evident that public confidence is being gradually restored in rail- 
way stock, and the probability of increased dividend by some of 
the home railway companies inspire hopes of a further amend- 
ment. It is tobe hoped that expectations will be realised, and that 
the leading companies will shortly be in a position to make exten- 
sive purchases, as present facilities will not continue long after 
something like activity begins to prevail, and the gloom which has 
oppressed the iron trade for so long a period becomes dispersed. 

rom the Continent inquiries have not increased; but when the 

oo na railway schemes are carried out there will in all proba- 
ility be a considerable increase in the demand. A few shipments 

have been made to the United States during the past week, and 
there are several! orders remaining on the books, but for no con- 
siderable quantities. Should, however, no political strife ensue in 
that country to disturb commercial enterprise there is no doubt 
that several large contracts will shortly be received by the makers 
of. this. district for the relaying of some hundreds of railway, 
mileage, which is now badly required. Thereis an average demand 
for pig iron, but prices are rather unsettled. 

For tinplates orders are given out more freely, and from the 
advices just received from America there is every prospect of a 
speedy improvement taking place. 

A month’s notice has been given to all the hands employed at 
the Beaufort Ironworks, belonging to Messrs. Bailey, which has 
caused a painful amount of excitement to prevail in the neigh- 
bourhood, there being th d P employed at the 
works, Hopes are entertained that the notice will not be carried 
out, but there are many gloomy forebodings respecting it. 

Since the announcement made by the Ebbw Vale Company 
(Limited), that the call due in the course of the present month 
would not be required, shares have become much firmer. 

The directors of the Pontypridd Gasworks. have declared a 
dividend at the rate of 8 per cent. per annum. 

The contract for the tion of new tin works at Aberdare has 
been given to Mr. Williams, Trecynon. 

The Hendy Tinplate Works, near Llonghor, Carmarthenshire, 
are nearly completed, and have been in partial operation for some 
days past, affording employment to a number of hands. The 
works are fitted up in the most. modern style, and the most im- 
proved machinery has been constructed by local engineers. 

At Bronfloyd mine meeting the accounts showed a balance of 
cash and ore bills in hand of £1106, from which a dividend of 
£300 was declared (6s. per share). The retiring directors and 
auditors were re-elected, 














NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
LiverPoo.: Liverpool and Birkenhead Railway and Ferry: Mersey 
Docks and Harbour Board — TRADE OF SHEFFIELD—NORTH- 
Eastern Torics—Consett Iron Company (LIMITED): Danish 





that the rumours of disturbances are too well founded, it is not 
anticipated that such disturbances will be of that magnitude | 
anticipated in some quarters. Little, however, will prostrate | 
trade at the present time, and that has almost been done by the | 


statements not having been officially contradicted. ' 
The Birmingham trade is deseribed as not having a “vestige | 
of activity in connection with it.” Tosuch a description little can 
be added. Complaints aregeneral, and the result is that few firms 
are working full time, or have discharged a number of their hands. 
The smallness of orders returned by factors’ travellers‘is pro- 








minently mentioned, and we believe that this state of things does 
not exist in Birmingham alone but in general. The demand for 
electro-plated goods was almost. never in a worse condition than at | 
the present time, and the same remark applies.to nearly the whole 
of the metal trades. 3 
At Wolverhampton business is reported quiet, and a consider- 
able number of workpeople are out of employment. So great is 
this the case that in the course of two days one manufacturer had 
no less than seventy applications from artisans out of work, The 
demand for japanned and tinned, ware goods. is less than last. re- 
ported. Brass and metal wares are in, small request even at the 
present low prices. The trade in cut nails, locks, bolts, and other 
descriptions of builders’ hardware, is-a shade more active, though 
still far from brisk. 
At Willenhall in the lock trade there. is a decrease in demand 
generally, though slightly more activity is.noticed in the demand 
or bolts. 
At Bilston, Wednesfield, and in. the Dudley district-no change 
worth notice has taken,place, ™ 
The Chambers of Commerce of Birmingham and*Wolverktamp- 
ton have held meetings since our last. The meeting of the Bir- 
mingham Chamber was a half-yearly one, and it. was presided over 
by Mr. Dixon, M.P., the president. universal depression, of 
trade and the question of education were.among the subjects dis- 
cussed, With regard to the former, Mr. Field, the chairman of the 
council of the chamber, said the Rouen Chamber recently invited 
the opinions of the leading chambers:of: of E as to 
the cause or causes of this de; ion, and they received a great 
number of replies, but were prohibited by the French Government 
from publishing them, inasmuch as. the depression was. by, many 
Chambers attributed to, political, disquiet. and, the fear of war; 
but the main burden of the replies was.that:the fall of cotton was 
the principal cause, The Southern. planters. were ruined, and 
the whole civilised co y more or less closely 
with them in business—suffered with them. The opinion sent by 
the Council ofthe Birmingham Chamber to Rouen was that the 
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Telegraph : Cleveland Iron Trade--BoiLER EXPLOSION ON THE 
LANCASHIRE AND YORKSHIRE RAILWAY--SOUTH YORKSHIRE— 
Stave oF TRADE AT LEEDS—TRENT AND ANCHOLME RAILWAY 
—CLYDE SHIPBUILDING. 


As regards Liverpool topics, we may note that the Liverpool and 
Birkenhead Railway and Ferry Bill has been withdrawn. At the 
last sitting of the Mersey Docksand Harbour Hoard it appeared, from 
the proceedings of the works committee, that Mr. Lyster, the 
engineer of the board, had submitted a.report showing that the 
amount required to complete works in progress and contemplated 
was £700,694; and the subject had been referred to the finance 
committee, with a request that it would report upov the additional 
financial liabilities of the trust. 

The Master of the Rolls has made an order on the petition of 
debenture holders for winding-up the Pooley Hall Colliery Com- 
pany (Limited), Mr. T. Hunter, of Bacup, and Mr. G. H. Nichol- 
son, of Manchester, are appointed liquidators. 

The trade of Sheffield and the surrounding district is still 
somewhat inactive. The iron and coal trades are dull, and at the 
Thornclifie ironworks and collieries the men have been put on 
short, time. The railway spring and buffer branches of local 
industry continue moderately well employed, but the same can 
scarcely be said ‘of the rail mills. 

At. a meeting of the directors of the Consett Iron Company 
(Limited), held in. Newcastle on Saturday, it was resolved that an 
interim, dividend at the rate of 7} percent. per annum should be 

id.on the 17th inst. If the proposed submarine cable is laid 

tween Neweastle and Denmark.the United Kingdom Telegraph 
Company will work the line direct from London to Copenhagen, a 
distance of about 1000 miles. The works of the Tees Valley Rail- 
way.are, so far advanced that. a few days since the directors were 
able to pags, over the line by means of alocomotive engine and 
i -Inorder to i tit. Up to the Balder Viaduct the 
line was. found in g order, but recent stormy weather has 
affected the embankments beyond that point. The North of 
England iron trade is considered to present a somewhat more pro- 
mising aspect. The shipbuilding yards of the Tyne and Tees are 
now better off for orders than they have been for some time past. 
The pig iron trade of the Cleveland group is steady; the number 
+ gmat in blast is eighty-eight, and there are forty-eight out of 

On Friday last, at the Halshaw Moor station on the Lancashire 
and Yorkshire Railway, a passenger train from Manchester had 
just left an adjoining tunnel and was entering the station when the 
boiler of the engine exploded. The driver, received a severe cut 


on the head and was badly sealded. The engine, which was,thrown 





depression was the inevitable reaction from the previous ex- 
travagant speculation which had prevailed for, years.everywhere. 
As, to education. Mr. Field, recounted his. American experiences. 
He attributed the great diffusion of intelligence there, more than 





off the rails, was.an old one, and was.only being used temporarily. 

A bridge on the Trent and Ancholme Railway, whieh spans. the 
Ancholme canal, has gradually subsided one or two feet since its 
erection, so that the Ancholme Navigation Commissioners have 


| found it necessary to require the railway company to raise the 
| structure to its required level, in order that the navigation ma‘ 

not be interrupted. The bridge is not considered to be endangered 
or weakened, but it will be necessary to raise the girdersand bui 
the piers a little higher. 

The Clyde shipbuilding trade is considered to be improving. 
Messrs. Randolph, Elder and Co., have undertaken to build two 
new screws, each of 2500 tons burthen and 500-horse power, for 
the direct Pacific trade from Liverpool to Valparaiso. 

There is little or no improvement to note in the South York- 
shire iron trade, which continues quiet. The puddlers and mill- 
men at the Milton and Elsecar Works are still ‘‘ out,” although 
it is. stated that many of them would willingly go in at the re- 
duced rates offered. 

The Leeds Chamber of Commeree, in ting upon the iron, 
machine, and engineers’ tools trades of + town and district, 
observes :—‘‘ The iron trade continues in a very depressed state, 
and all the makers are working short time. There is no im-. 
provement to report in the machine-making or engineers’ 
trades. The locomotive makers have still a feworders on hand, 
but no new ones are offered. The cut nail makers. are doing 
more.” 
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PRICES CURRENT OF METALS. 
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a 
74 © 0| 82 0 0. 83 0 0 
0 0.. 76 0 0} 8& 0 0. 8 0 0 
0 80 0 0] 8 0 0. 88 0 0 
0 6.. 0 0 0) 9 0 0..92 0 0 
Australian, per ton.......... | 33 0 0.. 83 10 0] 84 0 0.. 87 0 O 
Spanish Cake ...ccecceesess | 9 © 0. O O 0} 77 O 0.1.77 10 0 
Chili Slab, .o.ccc-cocccccce | 69 10 0... 0 O 0| 76 0 0.1.77 0 @ 
Do. refined ingot ...eseee0. | 73 9 0..74 0 6] 0 00.. 000 
YELLOW METAL, perlb. ......| 9 0 6 © 0 7) 0 0 7] O OT 
1R0N, Pig in Scotland, ton......| 2 12 3 cash. 213 9 cash 
Bar, Welsh, in London ......| 610 0.. 615 9| 610 0.2. 7 0 0 
Wales........| 510 0.. 0 0 0} 510 0.. 6 0 @ 
750. 00 0' 71 0.. 8 5 0 
515 0.. 0 0 0} 5 5 0.. 510 0 
9 5 0. 0 0 0} 10 0 0.10 5 0 
850... 000) 900. 9 5 0 
7650. 00 0| 717 6 8 6 0 
Swedish .cccccccccccseceee | 10 5 0.. 1010 0 = 5 0.. 1010 : 
LEAD, Pig, Foreign, per ton.... | 18 10 0.. 0 0 0 5 0.. @ 0 
English, W. B....ccccsceseee | 21 0 01. 21 5 0/ 22 5 0., 0:0 0 
Other brands .....cccscceoe | 19 0 0.1.19 5 0} 1910 0.. 20 0; O 
Sheet, milled ...ccccccccsee | 20 5 0.4. 0 0 0} 21 00.. 00 0 
Shot, patent ....ccceccseccee | 2210 O.. 23 0 0] 24 0 O.. 0 0 O 
Red or minium.....sseececee | 2015 0. 0 O 0] 2110 0., 2115 @ 
27 © 0O,, 27 10 0} 31 O 0.. 3110 0 
27 0 0., 28 0 0| 30 0 0,, 38 0 @ 
2410 0. 0 0 GO| 415 0... 25 0 0 
617 0. 0 0 0} 617 6. 790 0 
20 0 0.. 20 5 0| 21 12 6.. 2116 0 
26 0 0. 0 0 0} 8B 0 oO. 0 0 0 
000.000 000. 000 
000. 006/500, 000 
BeScccccccsccccccccccscccce,| 1 6. Ose 15:10 0] 8 OG. OO O 
TIN, Banea, per tom...cccccooe| 411 0. 412 0] 48 0, 4 9 0 
Straits, fine—cash ...c.eer0e| 4 71%. 0 0 0) 4 510. 4 6 0 
For atrival .ecccesssccoee| 4 8 01. 4 811) 4 610, 4 7 0 
English blOckS ....scscccceee | 413 Os. 416 0) 4 8 01 410 0 
TRUS. cocccecocccescecpccs | 816 Gio. GIT OF 6 9 Se. 6 © 
Refined, in blocKS....scee0e | 414 O16 419 0} 411 0. 413 0 
TINPLATES, per bx of 225 
Ic — rre.ieoatege 170 
17 O. 1 8 0} 110 6. 118 0 
17 0. 1 8 0} 110 0. 118 0 
eee 118: 0.. 114 Of L1G Q. 118 0 
PRICES CURRENT OF TIMBER. 
1863. 1867. | 1868 1867. 
Per load— £32 &|2 & £ 8 || Perload— £4 eau £24 2% 
secseseeeeesd0 101110] 9 0 1010 || Yel. pine, per reduced 0. 
Quebec, red pine ...3 0 4.10] 3 5 415 || Canada, lst quality 17 01840 17 0.1910 
yellow pine... 2.15 4 0| 215 310 2nd do... 11 1013.10, 18 O18 0 
St. John’s N.B,yel.. 0 0 0 0] © O O O|/ Archangel,yellow. 111013 0 12 013 0 
Quebeo,oak, white. 5 5 510] 510 6 0 || St. Petersburg yel.. 10 10 11 1% 1010 11 10 
birch, 310 410] 310 410/|| Finland ........ 7°19 sls} 8 6 910 
0000] 0 0 0 0|| Me ute o @v 0 0 
310 5 0| 310 5 0 || Gothenburg, sel... 8101010} 9 01010 
810 6 0| 340 6 0 white 8 0 4 0 8 0 810 
25 2 0] 2 0 3 10||Gefie, yellow...... 9 O11 0] 9 OM O 
B 2 : . eg rns erraacts sesete 9 01010) 9 0 10 10 
Swetish 22327118323 ian. oy 3'oy 9 18 022 0} 18 092 0 
Me ee oo Sls SS 9 | pata in 
. pine lank, Du 
7a pind 0.001000 0| Mon inf 915 1 6 O16 2 4 
Lathwood,Dantzfm. 410 5 0] 410 5 10 || Staves, per standard M, 

St Peter's 7 10 810) 6 10 7 10 || Quebec pips...... 70 075 of 89 085 6 
tegen thoncn ae He eg SIE SI, | enone ae 19 020 0} 2 O@1 0 
uebee, w: ruce } wo 
ScJobu whtspruse 131015 1011 015 0 || pip? cree } 122026? 01290 0.900 0 














RoyAL ALBERT HALL oF ARTS AND Sciences, SouTH KEN- 
SINGTON.-—We learn that the plans of Mr. Wilson W. Phipson, 
C.E., have been selected for the ventilation and warming of the 
above. To give an idea of the magnitude of this building, the 
heating apparatus for the hall alone will be composed of more 
than 27,000ft. of 4in. hot-water pipe, arranged in coils under the 
arena, galleries, and lower corridor, the fresh air from the out- 
side being distributed amongst them by means of two fans 6ft. 
in diameter. 





THE HIGHLAND Rariway is now the most northern in the 
United Kingdom, bu: it will probably cease to be entitled to be so 
called before the end of the present year, for it is expected that 
the Sutherland Railway will shortly be opened for traffic. This 
line is to extend from Bonar Bridge to Golspie—a distance of 
twenty-seven miles. When completed, a passenger landing at 
Dover can go a distance of 768 miles to Golspie without even leav- 
ing a railway; or if he come upon English land, close to its end in 
Cornwall, he can go by rail from Penzance to within fifty miles of 
John-o’-Groat’s house. If he will insist upon coming through 
London his distance will be 1007 miles; but if he leave the line 
towards the metropolis at Bristol, and go thence through Birming- 
ham, he will shorten the distanee by 130 miles. 

THE INSTITUTION oF CrIviIL ENGINEERS.—At the meeting of 
this Society on Tuesday evening, the 4th inst., Mr. Charles Hutton 
Gregory, President, in the chair, twenty-two candidates were 
balloted for, and duly elected, including, as Members, Mr. John 
Wolfe Barry, Westminster ; Mr. James Craig, Chief Engineer to 
the Emperor of Morocco ; Mr. Charles Henry Denham, District 
Engineer on the Howrah District and Terminus, E.I.. Railway ; 
and Mr. David Reid Edgeworth, Dublin ; and as Associates, Mr. 
Fritz Bernard Behr, Engineer to the Kaselrau-Oderberg Railway, 
Pesth; Mr. Riehard Broome, Thames Hmbankment Works; Mr. 
William Henry Cock, Engineer: of the Montevideo Gas Works ; 
Mr. Frederick Charles Danvers, Public Works Department, India 
Office ;, Mr, Edwin William De Rusett, Lewisham; Mr, Charles 
William Dixon, Wickham Market; Mr. William Frederick 
Faviell, Guildford; Mr. Alfred Francis John Fisher, late Indus 
Valley Survey ; Mr. John H Greener, Telegraphic Engineer 
to the Store ment‘ of the India Office ; Capt. John Tunstall 
Haverfield, R.M.L.1., Chatham ; Capt. William Robert Johnson, 
M.S.C., Public Works. Department, Bangalore; Mr. James 
Ouchterlony Macdonald, G.L.P. Railway, Bombay ; Mr. Thomas 
Boustead Nelson, Carlisle; Mr. Alfred Richard Cecil Selwyn, 
Geologist. to the Government of Victoria; Mr. Lionel Henry 
Shirley, Cheltenham ; Mr. Arthur Telford Simpson, Westminster ; 
Mr. Henry Edward Thornton, late resident engineer, Chichester 
and Midhurst Branch of the L. B. and S. C. Railway ; and Mr. 
Thomas Walker, borough surveyor, Rochdale. It was also 
| announced that the council, acting under the provisions of Section 
| IV. of the bye laws, had since the last, announcement admitted 
as students of the. Institution, John Hopwood Blake, Joseph Cash, 

Raymond; Edmiston, Malcolm Grabam, Charles. Hdward Jones, 
| James. Verchild Ley, Morton Kelsall Peto, William Herbert Pi 
Charles Edward Robinson, Arthur Toulmin Smith, Ed 
Herbert Stone, and Frank Napier Thorowgood. 
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THE ARTILLERY AND OTHER WAR MATERIAL | tree at the other ends, 3 


seen in Fig. 3. The gun is now 


PRODUCED AT THE LATE INTERNATIONAL | lifted, and when sufficiently elevated, viz., until its upper- 


EXHIBITION, PARIS. 
No. XI.—Minor Cannons AND FRAGMENTARY NOoTICcEs. 


In our last article we referred to the Spanish wrought 
iron, gin, or sling carriages for the transport of heavy 
guns. These bore a considerable resemblance to the 

ritish sling wagon for the heaviest classes of our 
guns, “but with a difference” not on the side of 
improvement. In the illustrations of the present article, 
Figs. 1 to 6, we are enabled to present our readers 
with the details of this carriage 
transporting heavy ordnance up to twelve tons weight, derived 





in wrought iron for | 


| most portion nearly but not quite touch the underside 


of the axletree, the breech button or ring is secured by 
a rope binding, round the small wood fixed barrels, seen in 
plan in the centre line, in Fig. 2. All this may be done if 
need be with the perch on the ground, or blocked up; but the 
normal practice is that the perch shall be connected pre- 
viously with the fore carriage or limber, and that the 
shafts of it shall be kept up, so as to ensure along with the 
scotches of the wagon wheels no small or accidental move- 
ment in rolling on these, which would probably bend or 
destroy the axes of the hand wheels of the endless screws 
then between the spokes. These outer hand wheels being 


from the official drawing 70a of the pattern approved 6th | removed, and the draught chains of the fore carriage being 


November, 1866, all the principal dimensions being 
figured in inches, This: carriage presents a 


favourable example of design from the Carriage Depart- | heaviest gun, though not to lift it. 


| all in place, as seen in Fig. 1, the gun is ready to be moved. 
very | The smaller inner hand wheels suffice to lower even the 


As the shaft horses 


ment, Woolwich. The parts are nearly everywhere well | are utterly unable to control such a load as this upon 8ft. 


pro} 
timber and iron, each where it ought to be app 
cigus. Fig. 1 is a side elevation of the carriage, the near 
wheel being supposed taken off so as better to permit the 
twelve ton gun, which is already slung into place, to be seen. 
Fig. 2 shows the entire carriage-wagon and fore-carriage 
or limber in plan; and Fig. 3 is an elevation, which shows 
clearly the mechanical details of the worm-wheels and end- 
less screws by which the gun is lifted from the ground. 
The fore-carriage is wholly of timber, except the axle-tires 
and ironwork of general mounting. The wagon, or main 
carriage, on the contrary, is altogether of iron, except the 
wheels and the brake-blocks. A cranked axletree, formed 
of deep fiat bars placed vertically on edge, has got the 
forged ends of this main axle, which fit the wheel naves, 
gripped and bolted in between them; between the cranked 
= are placed the duplicate system of short chains, 

rrels, worm-wheels, and endless screws.. These are 
movable by a pair of small hand wheels, fixed in place and 
worked from within side the wheels; but a larger pair slips 
on to the ends of the axes of these through an interval 
between the spokes of the wheels, so that the screws in 
lifting a heavy gun can be worked both from within and 
without the wheels. When a is to be raised, it is 
* placed with its trunnions in a horizontal plane, the car- 
riage 18 rub in over it, with the muzzle most distant from 
the wagon perch; when the axletree is over the trunnions, 
the wheels are carefully scotched, so that the axes of the 
exterior hand wheels can be passed through between two 
y poms gas pinnedinto place. Two wroughtiron eyes, which 
fit loosely over the trunnions, are then put on. These carry, 
in jaws close above the eyes, each a small grooved sheave. 
The chain slings of equal length are now hooked on to the 
worm-wheel barrels at one end, beneath these 
sheaves of the trunnion eyes, and hooked on to the axle- 





rtioned and well combined, and the pers we apse | wheels, the carriage weighing 76} cwt., and the total 
ied, is judi- 


loaded maximum tonnage being 13°375 tons, even upon a 
very moderate inclination the carriage is provided with 
a pair of very powerful brakes, taking the entire width of 
the 93in. wheel tires, and pressed forward against them, or 
withdrawn by screws nt hand wheels, as seen in Figs. 
land2. The arrangements of the lifting gear are shown 
in further details in Fig. 4, in which will be observed two 
eyes on the barrel, one for hooking on the sling chains for 
large, and the other for smaller kinds of guns — the 
change of position bringing the two slings nearer each 
other to suit the latter. St is not necessary further to 
describe the working of this carriage. The nave of one of the 
main wheels is shown in axial section, in Fig. 5, in which 
the two diametrically placed and opposite oil cups are 
seen. These oil cups are neatly contrived. The inner 
portion of each is filled with cotton waste or sponge 
saturated in oil. A little piston is passed down over this, 
and when the covering cap is screwed on, as seen in Fig. 6, 
a spiral spring pressing against the interior of the cover, 
and the top of the piston presses down the latter, and con- 
tinually causes the oil slowly to exude from the cotton 
into the nave box. This form of oil cup is we believe a 
German invention, and if the writer's memory fail not, is 
described amongst the innumerable other contrivances for 
lubrication, by Von Waldegg, in his exhaustive work, 
Die Schmiervorrichtung und Schmiermittel der Hisenbahn- 
wagen, &c., published in 1864. 

We have said this is a well designed machine, but we 
deem it suited (like the Spanish pein only for arsenal use. 
Whether it is intended for the rough service of active war- 
fare abroad we do not know, but we presume it is so, as 
the old timber sling carriages—or devil i as we 
believe they have been elegantly termed in olden days—are 
inadequate to the transport of twelve or fifteen-ton guns 


a 











We must say, if 


even over the paved roads of the arsenal. 
this supposition be correct, that we think this carriage, 
however good for arsenal use, very ill suited to service 
abroad or in the field; 19in. is not enough clearance above 
the surface for a heavy gun where the main wheels might 


sink nearly all that into soft roads. But what would be the 
effect of dragging a 12-ton gun, rigidly slung to this rigid 
iron axletree, for miles over a road composed of rock, with 
inequalities at every yard or two that would let one orother 
or both main wheels drop suddenly, or almost suddefly, 
through several inches. The slings, the teeth of the worm 
wheels atid threads of the screws, and eventually the axle- 
tree itself, would get bent or broken. 

The carriage for such uses, and indeed for any use, 
appears to us susceptible of some improvement. The axle- 
tree would be better with a stout flitch of hard tough 
timber placed between its iron plates, and rising hog- 
backed some inches above the iron in the centre. en 
once the gun is raised into place the simplest contrivances 
would enable the lifting ends of each chain sling to be 
caught by a hook into a sufficiently large eye or gripped in 
very simple clams, so that when thus sustained and the 
slings lowered back a little all strain should be taken cif 
the teeth of the worm wheels and screws and transferred 
to the slings only until the gun came to be lowered off 
again. But above all some elastic material should be 
introduced between the load (the gun) and the axletree 
and wheels, so as to take off the fearful impact given to 
the latter by the drop of twelve or fifteen tons through 
even an inch or two. 

There is no reason whatever why the axletree should 
not be made double, and the transverse frame, which 
should carry the lifting gear, be so arranged that it should 
rest upon two or upon four stiff springs like those of a 
locomotive engine. Were this done there would, in addi- 
tion, be this positive advantage and improvement, that the 
axes of the chain sling barrels, in _ of being placed 
longitudinally to the carriage, would be transverse. This 
would bring the planes of rotation of the worm-wheels and 
the axes of the endless screws into the longitudinal 
direction, and so the hand-wheels could be of a size, 
always fixed in place, and both of them be actu from 
the space between the wheels and in rear of the main 
axletree, thus getting rid of the most serious evil of this 
carriage, viz., that if from want of solidity in the ground, or 
from any other cause, the iage moves suddenly du 
the lifting but a few inches (nine inches is the limit about, 
the hand wheel gear would be rendered probably un- 
serviceable, 

We think it more than probable that for active service 
a single hydraulic cylinder (a Tangye hydraulic jack in- 
verted) placed on stiff springs in the centre of the width 
would prove a simpler, more certain, and safer mode of 
lifting and keeping suspended than these screws and worm- 
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wheels, the objection to which in all combinations of 
mechanism where the relation between power and resist- 
ance is large, is the tremendous strain concentrated on the 
teeth and screw-threads; for this reason, nice and simple 
and convenient as they look, their use has been abandoned 
by all judicious crane-makers, unless where, ag in some 
steam cranes now common, the screw is only the means of 
transmitting motion direct from the first mover, and so 
with but little pinch, the power being afterwards got up 


by spur gearing. 

Elasticity in wheels rolling under heavy loads is a 

rimary consideration. The plan of eins spokes 
in those of large diameter by a ring of flat iron laid on 
over all, upon one side, and clipped to each spoke by a 
staple with nutted ends, though very frequently adopted, 
and employed upon the enormous wheels 12ft. or iit, in 
diameter, used in Liverpool for timber carri in 
double rings, i.¢., in two diameters, in reality adds but 
little to the strength, and greatly reduces the elasticity of 
the wheels and spokes. Spokes in double row, or of suffi- 
cient scantling, and without such rings, seem to us the best 
practice. One of the advantages presented by the wheels 
with wood spokes fitting together at the centre by being 
shaped like voussoirs, and there gripped between two 
cheeks of cast iron which connect them with the nave-box, 
also of cast iron, as employed both in the Prussian and 
Austrian field artillery, is that the great length of spoke 
thus secared for a given diameter of wheel largely increases 
the elasticity of the wheel. Some of these Thesle—wbieh 
the writer saw in Prussia in 1865—had gone through an 
amount of work that it may be questioned if our best 
field gun-wheels of timber could have borne, and remained 
serviceable, 

In the Austrian and, we believe, also the Prussian services, 
the wheels on this plan, which is stated to be patented in 
England, are of two strengths, though both of 1°42 metres 
diameter, the lighter weighs 90°16 kilogrammes, the 
stronger, for siege guns, 156°24 kilogrammes complete. 
The spokes are of ash, the felloes of red beech; the tires 
shrunk on in one piece. The Austrians showed the ma- 
chines they employ in the production of the spokes, which 
are made at the rate of thirty per hour by one machine, 
requiring, one indicated horse-power to drive it at 850 to 
900 revolutions, We may here add that they showed 
several other wood-working machines for automatically 
turning rammer shafts, conical handspikes, for turning 
and boring wood naves, and for a few other uses, all of 
which showed a good deal of adaptive fitness. In every | 
case the names of the mechanician who designed or con- 
structed these or other machinery shown by Austria were 
given—a good example—and one which, if our own | 
authorities would follow always, a good many “ would | 
come by their own,” and not a few “daws” in official nests | 
ne stripped of nobler birds’ feathers that don’t belong to 
them. 

The following notices will nearly exhaust the “small 
7 of war material exhibitors not already referred to. | 
The Grand Duchy of Baden expanded her warlike powers 
in class 47 (not then quite so absorbed into the body of 
the Prussian line as since), by the help of the objects 
exhibited by Messrs. Broadwell and Co., of Carlsruhe, and 
by the Maschinenbau Gesellschaft of the same place; the 
former of these manufacturers are well-known abroad as | 
the inventors and fabricators of the so-called Broadwell 
“system” of breech-loading artillery, and by the peculiar 
form of “gas ring” for same, generally called the Broad- 
well ring in Prussia and Belgium. Their “system” is but 
a modification of the Wakrendorf breech-loader, of these 
three were shown two examples, viz., a steel breech-loading 
field gun of 3°0in. calibre, mounted on an iron carriage, but 
with wood wheels of the ordinary old form. This was 
very nearly in all respects on the Prussian later model, and 
the rifling consists of nearly flat bottomed grooves, in width 
equal to about twice that of the lande. The bottom of the 
groove being in reality in any cross section or part of a 
circle as much larger in radius than that of the face of the 
lands, as the groove was deep, This was by the Carlsruhe 
Machine Company, as above. The other gun was either a 
heavy field gun or one of position, and 4°0in. calibre; the 
rifling quite the same as the last, and intended apparently 
for the same breech-loading arrangement, but ya in- 
complete by Messrs. Broadwell and Co, All that could be 
said of these guns was what Bacon says married men 
have given hostages for, viz., that they shall be reckoned 
neither very good nor very bad. 

The Broadwell obturateur is like a cup piston leather, 
expanded by the evolved powder gases to prevent their 
escape rearwards, and is made for the heavier varieties of 
guns and for large charges in steel, but for field guns in 
copper. It is employed also in the United States service, and 
has been repeatedly described. Messrs. Broadwell are 
stated to have supplied a considerable order for field guns 
to the Government of Japan, and they offer to make guns 
of bronze, cast iron, or steel up to thirty-five centimetres 
calibre. 

Belgium, with singular good sense and good taste, 
viewing herself we must presume, as a neutral power, 
and resting her prestige pa real greatness upon the arts 
not of war but of peace, did not produce a single article 
of war material; and yet Belgium possesses, in her scien- 
tific corps, some of the professionally best informed officers 
in Europe, and publishes the best scientific military journal, 
and could easily have contributed very respectably. The 
only approach to an instrument dedicated to warfare we 
were able to find in the Belgian quarters at Paris was the 
interesting chronograph for measuring the flight of projec- 
tiles of M. Gloesner, of Liege, shown in the main building. It 
isa very considerable modification of the Navez instrument, 
but any description without detailed drawings would be 
useless, M. Gloesner is a constructor of electro-telegraphic 
apparatus, and exhibited a large variety of his work. Fle 
is himself the author of a large 8vo. volume published by 
Noblet, “ 7raité Generale des Applications d’ Electricité.” 

Great Britain, within the main building, produced no- 
thing warlike that the writer observed, except a model of 








Weston’s gun iage with the patentee’s ewe esa for 
retarding recoil. é arrangement is manufactured by 
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Tangye Brothers, of Birmingham, but, notwithstanding 
the Piatly acquired mechanical reputation of that firm, this, 
so far as we could judge by a not very well executed model, 
is scarcely likely to come into use—more than mere ability 
for mechanical combination is required for devisal of prac- 
tical improvements in artillery. 

The Saxon cast steel works of Déhlen, near Dresden, 
produced, in the main building, an unfinished rifled steel 
field gun, about an 8-pounder, which was, so far, well 
executed. 

Messrs. Berger and Company, of Witten on the Rhur, 
Westphalia, showed a large steel 8-in. smooth-bore gun 
in a single piece; a breech-loader ov the Griiner arrange- 
ment, that is to say, the improved Prussian plan with the 
double cross wedge for closing. This gun, weighing 5600 
kilos., showed extended productive powers. They also had 
a steel rifled 4-pounder field gun onthe same plan, and an un- 
finished smooth-bore 8-pounder on the Broadwell system, 
ordered by the Swiss Government, and probably intended for 
being rifled. In addition they produced some steel harpoon 
guns for the Danish fisheries, and a rather large collection 
of projectiles, elongated and round. Some spherical forged 
steel shot were remarkably well executed, and the price 
stated, low. This firm is very largely engaged in the pro- 
duction of steel barrels for the needle-guns of the Prussian 
army, as weli as for fulfilling foreign orders. These barrels, 
which have a high reputation abroad, although unsuccess- 
ful attempts were made to their introduction here exten- 
sively, are forged solid and bored out. The works at 
Witten are upon a very t scale, and are a striking 
o— at night, from the railway which runs close beside 
them; they employ water as well as steam pore. 

M. Grusen, of Magdeburg, whose chilled projectiles 
were a year or two tried against the so-called Palliser ones 
at Shoeburyness, had a collection of these chilled projec- 
tiles, together with his well-contrived and executed iron 
moulds for casting them. The iron which he employs for 
chilling purposes possesses a rare amount of toughness, 
hardness, and elasticity combined. Amongst square pris- 
matic bars of this metal which the writer saw broken by a 
load at the centre of the length, which was one metre 
between the supports, was one of 0:0026 millimetres square, 
which deflected 0°758in. English in the centre before break- 
ing, under a final lead of 525 kilogrammes. Upon such 
bars of an inch square, and a yard bearing, his usual 
test load for castings intended for heavy strains is 1200lb. 
to 1400Ib. English. Herr Grusen exhibited a steel breech- 
loading field gun from a design of his own. It was gene- 
rally a Prussian gun, but with some modifications of the 
Wahrendorf plan in the breech-loading arrangements. 
The rifling consisted of fifty-one close and small curvi- 
linear grooves, steeper at the driving sides, and the tops of 
the lands also curvilinear in section, so that the general 
contour of the circumference of the chase was an undu- 
lating line. This comes near to the original Armstrong 


| grooving, but is deemed better, as probably holding less 


abraded lead, in which we are disposed to agree. Herr 
Grusen exhibited several other objects, e.g., his cast iron 
casemates and his muzzle pivotting gun. These we shall 
describe in connection with analogous objects. 

A steel gun intended for throwing a shot and rope over 
a stranded ship was exhibited by M. Delvigne, the cele- 
brated gun-maker, in the main building, which presented 
singularity of design at least. It was a short steel 
howitzer of about 3tin. calibre, and smooth bored, 
mounted on a small portable carriage admitting of large 
angles of elevation. ‘The length and position of the trun- 
nions was such that when the elongated shot was home 
upop the charge its forward portion was in advance of the 
trunnions; down to these all the way from the muzzle the 
gun was cut right through by a Spiral groove, widest out- 
side the gun. A projecting arm or horn at one side of the 
projectile passed into this, filling it freely, when the projec- 
tile was passed into the muzzle and rammed home. The 
outer end of this arm was formed into an eye, to which the 
rope to be thrown was secured, by a few links of light 
chain. Every part of the rope, &c., was thus external to 
the bore of the gun. When the latter was fired the reaction 
of the spiral groove upon the arm gave the same sort of 
spin to the projectile, as if it had been fired from a rifled 
gun. The correct flight secured by the large inertia of an 
elongated projectile constituted the advantage claimed for 
this curious combination; and it is a real one. 

Close to this was shown, by well executed models, M. 
Furcy’s arrangements for mounting cannon in the lowest 
part of ships of war, and for firing them under the level of the 
water line so as to pierce other ships below the level of their 
armour-plating. The chief point of this wondrous scheme 
consisted in applying between the muzzle of each gun and 
the ship’s side or skin, a slide-cock, almost precisely like 
those used by water companies, brewers, &c. The inner 
side of this possessed a faucet, prepared with a packing 
ring, so that when the gun was run forward, charged, the 
taper muzzle entered this, water-tight ; the slide-cock was 
then opened, when, as we may presume, the word was 
given to these fiery “turncocks” to “turn on the broad- 
side,” and the guns fired; but the writer could not see 
how the rather serious “douche” from a dozen eight or 
ten inch holes eight feet under water was to be avoided be- 
tween the moments that the guns by recvil quitted com- 
pany with the slide-cocks, and the closing of the latter, 
though some notion seemed designed for producing this 
closure by the recoil. This is another example proving 
that the ingenious schemer of mechanical combinations 
and the practical artillerist are very distinct. 

We have now exhausted all that we may class as “small 
fry” in the way of war material at Paris; the reservations 
we have already made free us from offending by so class- 
ing either the Witten rae on | or Herr Grusen. They 
shall reappear in the company that no doubt they will ap- 
prove, that of the Prussian great gun, Herr Krupp. Some 
objects also of importance, scattered in a few places in the 
main building or its Parc annexes, such as armour-plate 
forgings, will be noticed with their kind. 

ere and there within the main building a few things, 
which, with more orless stretch of courtesy, should be held as 
war material, were with difficulty to be found out or seen, 


| such as a small unmounted swivel gun or the like, thrown 
amidst Corypha fans or lacquer ware, or who knows what, 
in such out-of-the-way regions as Turkey, Egypt, Tunis, 
Siam, Morocco, or Japan, but these we may let rest in the 
same oblivion they did while the Exhibition was yet a 
reality, and so we may say we have now gathered up the 
fragments and have done with the minor cannons. _.. 





A GREAT CAISSON. 

Tue whole system of laying foundations under water may be 
said to embrace two distinct methods; the one, and the more 
ancient, consisting of putting together the foundation in the 
water; the other, and the more modern, of first constructing and 
then sinking it en masse upon the site selected. As an illustra- 
tion of the former of these plans we have the old cofferdam and 
timber pile process, while the latter is fitly represented by the 
cylinder, béton, and caisson principles. Although at first sight 
it may appear that a large portion of these foundations is merely 
employed for a temporary purpose to facilitate the construction 
of the permanent part, yet it must be borne in mind that both 
in the pile and nek ite those portions sunk below low- 
water mark and left in the bed of the water, are as much 4 per- 
manent part of the foundations as the concrete, brickwork, or 
masonry they may happen to enclose. Moreover, when the dam 
is once made staunch, when the cylinder or caisson is once down 
to the required depth, the real difficulty is vanquished, aud in 
the majority of cases the farther prosecution of the work is con- 
du with nearly as much ease and safety as if the level of the 
site were above high-water mark. It would be scarcely possible 
to find a stronger proof of the decline of the old system, and the 
effectual substitution of the new, than in drawing a comparison 
between the nature of the foundation of the old bridges over the 
Thames and those pertaining to the modern structures spanning 
the same river. Cofferdams, timber, and piles characterised the 
substructure of London Bridge and that of its brethren built of 
similar materials, while, as a contrast, three others are founded 
upon the cylinder plan and two upon that of the caisson. This 
term can scarcely be applied with propriety to Westminster 
Bridge, as piling was employed in that instance, but not for the 
purpose of affording a basis for the superstructure. Moreover, 
the foundations were enclosed with a kind of cast iron caisson 
below low-water mark. The bridge to which this term strictly 
and essentially belongs is the new one in progress of erection at 
Blackfriars, where the caissons are of Wrought iron, rivetted up 
previously to their immersion, and gradually sunk by dead 
weight to the necessary depth. In common with nearly every 
member of the profession we have visited the works, and 
expressed our admiration at the success attending the getting 
down of these large iron boxes. The whole area of the pier is 
divided into four sections, as many and distinct caissons 
being required to compose it, and the joints between every two 
being made good by the driving of a pile. 

In the use of béton and concrete, more particularly in connec- 
tion with harbour and marine works, we have long ago been 
surpassed, or rather anticipated, by our continental neighbours, 
but we confess that we expected to keep the lead where iron 
was concerned. But the dam on the eve of completion at the 
military port of Brest reduces the caissons used at Blackfriars to 
dimensions perfectly insignificant. After many attempts, accom- 
panied by an equal number of failures, to make an ordinary dam 
tight at the former locality, the French authorities determined 
upon having recourse to a totally different method of operations. 
The method consisted in sinking an enormous iron caisson by the 
agency of compressed air, a process well known already, and fre- 
quently adopted with complete success in our own country. It 
is not to the process adopted but to the caisson that attention 
should be directed. The total length of this huge structure was a 
little under 80ft., or, calculating approximately, nearly equal to the 
entire length of one of the piers of the new Blackfriars Bridge. Its 
breadth was 28ft. and height 35ft., representing a volume of 
3000 cubic yards, Advantage being taken of an exceptionally 
high tide, it was towed from one of the basins where it had been 
constructed, for a distance of nearly a mile, moored into position, 
and the operation of sinking commenced. Notwithstanding that 
there is nothing novel in the employment of compressed air for 
the purpose in question, yet there is something decidedly novel 
in the magnitude of the scale on which the work is conducted. Over 
forty men at a time were capable of occupying this vast chamber, 
the gangs being relieved every four hours. The difficulties to be 
combated were the ensuring an amount of air sufficient to keep 
out the water; the execution of the excavation, owing to the 
immense amount of débris of stone and timber, the relics of 
former works, and the maintenance of the caisson itself and its 
contents, which, increasing in weight every day, rendered it the 
more liable to be distorted or even stove in by the force of the 
waves. When caissons attain certain dimensions the bracing 
and strutting requisite to preserve their shape, and at the same 
time so arranged as to allow of work being carried on in the 
interior, becomes a formidable difficulty. It would probably be 
best overcome partially by the use of timber balks, which could 
be removed as the interior became filled in solid. Some idea of the 
scale upon which this undertaking was executed may be gathered 
from the fact that the total weight of caisson, masonry, and 
other contents, was 3000 tons; an engine of 30-horse power main- 
tained the air apparatus in action. The substratum upon which 
this caisson finally rested was solid rock, which would have 
rendered it impossible to close the joints by the same means 
adopted at Blackfriars had it been constructed in separate 
sections similarly to those employed at the latter place. The 
process also of sinking being very different, and much more com- 
plicated than that of the use alone of dead weight, would have 
been seriously increased in risk, expense, and trouble by multi- 
plying the points of its application. Without questioning the 
economy of the proceedings, it certainly appears from the success 
that has attended the experiment en pleine mer, that the caissons 
for the foundations of the piers of river bridges might, as a rule, 
in an engineering point of view, readily be constructed and sunk 
all in one piece. 





Tue Nirrate Process or Steet-Makinc.—Mr. Hargreaves is 
at present conducting —e at the Skerne Ironworks ( Messrs. 
Pease, Hutchinson and Oo.) with a view to improving the quality 
of the Cleveland iron for the manufacture of steel, and for general 
manufacturing purposes. We hope shortly to have more to reporé 
on these interesting experiments. 

Messrs. Ransome’s Patent Stitczous Strong. — The Illus- 
trated Australian News contains an interesting account of 
a meeting of several of the leading Melbourne architects, at the 
office of Messrs. Ransomes, to inspect the patent siliceous stone 
made by the firm. Many i ts were made to test the 
strength of the stone with the most satisfactory results. 
company have made arrangements for the supply of the stone on a 
large scale, and it can hardly fail to prove exceedingly useful to 
Australian architects. We have so often described the process by 
which the patent siliceous stone is made that we need not heré 
repeaé all the Australian paper said on the subject. 











Fes. 14, 1868. 


THE ENGINEER 


109 











LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents) 





EXPANSIVE WORKING OF A GAS. 


Srr,—1l. Having read the letter of “J. R.” in THE ENGINEER 
of the 3lst January, page 85, column third, I have the following 
remarks to make. 

2. The rule for the work done by a given mass of a perfectly 
gaseous fluid, while expanding in a given ratio with the tempera- 
ture maintained constant, of which I have made use in certain 
communications referred to by “‘J. R.,” and especially in THE 
ENGINEER of the 28th June, 1867, page 580, is the same which is 
employed in all mathematical writings on that subject with which 
I am acquainted, and its foundation is as follows :—In the figure 
let distances measured parallel to the base represent volumes occu- 
pied by the mass of fluid under consideration, and let O E repre- 
sent its volume at the beginning, and OF its volume at the end of 


the expansion; so that oi is the rate of expansion. 


Let ordinates perpendicular to the base of the figure represent 
absolute pressures exerted by the fluid, and let EB = O A repre- 
sent the pressure at the beginning, and F C = O D the pressure at 
the end of the expansion. 

3. Because the fluid is perfectly gaseous, and is maintained at a 
constant temperature, the product of the pressure and volume is 
constant during the expansion; therefore rectangle OA*OE = 
rectangle OD*OF, and the expansion curve BC is a common 
hyperbola. 

4. While the fluid is in the act of expanding from the volume 
OE to the volume OF it drives a piston through a space repre- 
sented by EF, witha pressure diminishing by degrees from EB to 
F C; and the work done by the fluid during that process is repre- 
sented by the hyperbolic area E BC F, which is well known to be 
equal to the rectangle OE*OA multiplied by the hyperbolic 
logarithm of the ratio at ; that is to say, work done during ex- 
pansion = pressure X volume X hyp. log. of rate of expansion. 

5. In the example given in THE ENGINEER of the 28th June, 
1867, page 580, column first, the values of the quantities repre- 
sented in the figure are as follows :— 

Initial pressure EB = O A = 4233 Ib. on the square foot. 

Final pressure FC = O D = 2116} lb. on the square foot, 

Initial volume O E = 6°193 cubic feet. 

Final volume O F = 12°386 cubic feet. 

Rate of expansion OF + OE = 2. 

Pressure X volume = rectangle OA*OE= OD*OF= 26,215 
foot-pounds. 

Work during expansion = area EBC F = OA‘ OE hyp. log. 2 
— 26,215 X 069315 = 18,171 foot-pounds. 

6. Should it be required to find the mean pressure exerted by 
the fluid on the piston during the expansion, that is to be done b 
dividing the work done during the expansion by the space throug 
which the piston is driven; in other words, by dividing the area 
EBCOF by its base EF = OF —OE. The formula for this is as 
follows :— 

Mean pressure during expansion = 

pressure X volume X hyp. log. rate of expansion 
final volume — initial volume 
__ initial pressure X hyp. log. rate of expansion 
rate of expansion -— 1 “ 





In the present numerical example this gives us oe xX oes 
= 2934 Ib. on the square foot. 

The following are some examples of the ratio borne by the mean 
pressure during the expansion to the initial pressure, calculated to 
three places of decimals :— 

Rate of expansion 2 3 4 5 
Been pressure 0693 0349 0-462 0-402 
Initial pressure 

7. It may be added 
that because of the 
equality of the rec- 
tangles OA *OE and 
OF:‘OD, the area 
ABCD is equal to 
the area EBC F, and 
is of course calculated 
by the same formula; 
and that the area D 
ABCD represents the 
indicated work of a 
perfectly gaseous fluid 
under the following 
circumstance; it enters 
a cylinder at aconstant | 
pressure represented 4 : 
by OA=EB, driving — 
before it a piston through the space represented by O E; the ad- 
mission of the fluid is then cut off, and it continues to drive the 
piston by expansion at a constant temperature through the addi- 
tional space represented by EF; and, finally, it is expelled from 
the cylinder by the return stroke of the piston, against which it 
now exerts the constant back pressure represented by FC = OD. 
In this case the mean effective pressure is found by dividing the in- 
dicated work by the whole space swept by the piston—that is, by 
the volume of the fluid at the end of the expansion; in other words, 
the area ABC D is to be divided by its base DC = OF, and the 
ratio borne by the mean effective pressure to the initial pressure is 

hyp. log. rate of expansion 
' rate of expansion . 

The following are some examples calculated to three places of 
decimals :— 

Rate of expansion 2 3 4 5 


Mean effective pressure 0347 0°366 0°347—«:0°322 


Initial pressure 

The ratio now in question has a maximum value for the rate of 
expansion 2°718, &c. (the number whose hyperbolic logarithm is 1), 
and that maximum value is the reciprocal of the same number, 
viz., 0°368 nearly. 

8. The area OA BCF, employed in approximate calculations 
relating to steam engines, is the sum of the hyperbolic area 
EBCF and the rectangle O A * OE, or, what is the same thing, of 
the hyperbolic area A BCD and the rectangle OD*OF; and its 
value is given by the well-known formula - 

OA*‘OE(1+hyp. log. oe ; 
which is to be found in most treatises on the steam engine. The 
mean absolute pressure is in this case found by dividing the area 
o ABCF by its base O F; and the ratio which that mean abso- 
lute pressure bears to the initial pressure is given by the following 
formula, which is also well known— 
hyp. log rate of expansion . 
rate of expansion 


The following are examples calculated to three places of 
decimals :— 


= of R.. ansion 2 3 4 5 
ean absolute pressure . ” ” * e 
Initial pressure oe oF 2 
and many more such examples may be found in published tables. 
9. It appears to me that your correspondent “J. R. ” must have 
erroneously supposed that by the phrase “‘ the product of the pres- 
sure on the piston into the volume of the air ” I meant the product 
of the pressure at the beginning of the expansion inté the volume 
at the end of the expansion, for such is o viously the meaning of 


> 
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the product pv in the formula which he gives in his letter; and 
with that interpretation of the symbols that formula correctly ex- 
presses the area (}A BOF. Such, also, is the only supposition 
which will account for his believing that the method stated by me 
would, under any circumstances, give “‘ a greater average pressure 
than the initial pressure.” 

10. Still Iam at a loss to conceive how “J. R.” can have been 
led to put such an interpretation upon the phrase which I have 
quoted; for in the course of the same sentence I stated that the 
product in question “ remains constant during the expansion :” a 
statement which, as it seems to me, is sufficiently clear when 
applied to the product of the pressure at a given instant into the 
Ps a at the same instant; but which, when applied to the pro- 
duct of the pressure at the beginning of the expansion into the 
volume at the end of the expansion, is utterly without meaning. 
Besides, in the paragraph immediately preceding, I had distinc 
specified the volume (viz., 6°193 cubic feet) by which the initi 
pressure of 4233 lb. on the square foot is multiplied, as being the 
volume occupied by the air when exerting that pressure, 

11. If I am right in my supposition as to the construction put 
by “J. R. ” upon the rule stated by me, there is no real difference 
of opinion between us, but only a misconception on his part of the 
sense in which I used a particular phrase. Should I, on the other 
hand, be mistaken in that supposition, it appears to me that the 
only way of arriving at a clear understanding on the subject is for 
** J. R.” to do as I have done—that is, to give a detailed calcula- 
tion, according to the rule which he considers to be correct, of the 
work done by one pound of atmospheric air kept at the constant 
temperature of melting ice in the act of expanding to double its 
original volume and half its original pressure; when, if there 
should be any discrepancy between the result of that calculation 
and the result of mine, the cause of such discrepancy will in all 
probability be discovered by comparing the two calculations 
together in detail. . J. MACQUORN RANKINE. 

Glasgow University, February 3rd, 1868. 


COMPRESSED PEAT FUEL. 

Srr,—in the article on ‘‘ Compressed Peat Fuel,” contained in 
your issue of January 31st (p. 83), you make several statements— 
we presume in ignorance of the facts—respecting which we beg to 
set pt right. 

If you will turn to our letter to you of 12th June, 1866, you 
will find that we then informed you that Mr. W. H. Green, who 
was in 1850 in practice as a solicitor, acted only as an agent when 
he took out the patent of that year, and that the process therein 
described for drying and compressing peat in a powdered state 
was the invention of Mr. Gwynne. On this point there can 
° no dispute, and we have documentary evidence to prove the 

act. 

Thestatement thata Mr. Hayes, in 1855-6, publicly brought forward 
this invention in Ireland, as his property and invention is quite 
incorrect. Mr. Hayes never to our knowledge denied that Mr. 
Gwynne was the inventor of the process (his inventions relating 
merely to the manufacture of charcoal from peat). Mr. [ayes 
was acting as the manager of the Great Peat Working Company of 
Ireland, a company formed for working the patents otf Mr. Gwynne 
and Mr. Hayes. This company, like most other Irish companies, 
ceased its operations for want of funds, but through no failure in 
the process. 

In our above-mentioned letter we also informed you that we 
had, at the time of granting the license to Mr. Hodgson, supplied 
him with a cylindrical compressing tube ; we tried experiments 
with both taper and cylindrical tubes of uniform bore, and we 
found a shorter tube when slightly tapered produced as solid a 
mass as a longer tube without any taper, and Mr. Hodgson’s 

atent of 1858 could not therefore possess much originality. Mr. 

odgson has made no discoveries in treating or compressing peat 
that were not well known to us, and we shall be pleased to A med 
our invention at the disposal of the Government free of any 
charge whatever. 

We are quite ready to submit to your inspection d ti 
and evidence to confirm our statements if you desire to go further 
into the matter, GWYNNE AND Oo. 

London, 6th February, 1868. 


[In reference to the subject of Messrs. Gwynne's letter we 
are informed by Mr. W. H. Green, a solicitor in London, 
that Messrs. Gwynne were not the inventors of the patent 
for drying and compressing peat taken out by him in 1850. 
This is a matter of small importance, as the inventors, as well as 
Messrs. Gwynne, failed to indicate any practical method either for 
drying or compressing peat. Our statement that a Mr. J. J. 
Hayes, in 1855-6, claimed that patent in Ireland is strictly correct, 
documents to this effect, together with the patents submitted to 
Lord Cairns and his opinion, having been in our session. The 
fact that Messrs. Gwynne did not supply Mr. Frodgson with a 
machine with a tube for compression is stated by that gentleman, 
who is well known and much respected in Ireland. It has been 
publicly denied in the Times by the President of the Institution of 
Civil Engineers in Ireland; it has been contradicted by Mr. Charles 
Hodgson in our columns; and Mr. Bindon B. Stoney, ©.E., a 
gentleman occupying a position in Dublin similar to that of the 
engineer to the Trinity House, states: ‘‘Gwynne’s machine had 
no compressing tube, nor do I see how it could have been applied.” 
Last, but not least, the identical machine stands on the very spot 
in which it failed fourteen years ago, and is, beyond all dispute or 
contradiction, a complicated machine, with a revolving table for 
heated moulds, an intermittent moving round motion, one ram for 
compression and one for discharge, but no tube or means of using 
a tube. A comparison of the patents taken out by Messrs. 
Gwynne about sixteen years ago, but soon after allowed to expire, 
and the existing patents of Mr. C. Hodgson, shows that in no one 
particular do the ineffective methods proposed in the former speci- 
fications resemble or in any way approach to the successful 
5 bie and compressing appliances detailed in the latter.— 








INJECTORS versus PUMPS, 

Str,—I have read with interest Mr. Gresham’s terms of a pro- 
posed trial between the injector and pumps; and, ‘as he has 
candidly admitted that he has seen the donkey pump beat the in- 
jector, I must also admit that there are certain circumstances under 
which the injector will beat thedonkey pump. It is therefore im- 
portant at the outset that neither injector nor pump should have 
such circumstances acting entirely in favour of one. 

Before proceeding to state what I consider to be the terms of a 
fair trial, permit me to state what I conceive to be the most 
favourable position for the use of Giffard’s injector, and the one in 
which it is most likely to equal, if not beat, the donkey pump. 
This occurs in the locomotive, steam fire engine, and in most cases 
where a a’ high pares is employed, where space is some- 
what limited, and where the feed-water is injected cold or nearly 


80. 

In the 1} tive, for inst , the work required of the 
is extremely heavy, and of course entails neovy tear and wae es 
pumps, and the water in the tender is seldom even warm excepting 
when the heating cock is open, the result of stoppage at stations 
or other contingencies; therefore in such a case, the pressure bein 
high, a very small instrument in the form of Giffard’s injector will 
deliver a large quantity of water, and when no incrustation takes 
— in the instrument the tear and wear are very little. Here, 

owever, economy in fuel is not the primary object, else we would 

have, as in Mr. Beattie’s engines on the'London and South-Western, 
the feed water heated by a portion of the exhaust steam. Such 
engines are exclusively fitted with donkey pumps for the simple 
reason that Giffard’s injector would fail to inject the water above, I 
think 100 deg., practically in the hands of the stoker. 

Nowthereare few engineers now-a-days, who when starting works 
requiring the use of a high pressure engine, but what make arrange- 








ments for utilising so much of the exhaust steam as will raise the 
feed water to 212 deg. before it enters the boiler; in fact, I believe 
that most employers of high pressure engines do so. Having by 
such means the feed water to 212deg. before forcing it into 
the boiler (and I maintain that there is no reason, excepting in the 
case of condensing engines where this cannot be done, even ina 
commercial sense) the whole question of economy is resolved into 
this —what is the smallest iture of heat required in forcing 
this water at 212 deg. into It is of no importance 
whatever whether this heat is also returned—the water is already 
at 212 deg., and it cannot be injected above this point, therefore 
the exhaust of the donkey may be allowed to follow the residue of 
the waste steam from the engine. 

Seeing therefore that it is in the power of nearly all using high 
pressure engines, and having noother use for the waste steam to 
apply it to heating'the feed water, I think the fairest trial, in a com- 
mercial point of view, would be to apply only to a stationary 
boiler having steady work one of my pumps, and also a Giffard’s 
injector, and supply both with water at as high a temperature as 
they can work with it, and then note the results. 

r. Gresham’s proposal to apply them to a locomotive is scarcely 
practicable, for this reason that I ear no superintendent would put 
ae a bulky donkey engine, or even two of them on the foot 
plate of his engine for six months; and I therefore think it as well 
to admit that where the feed water is cold the injector would give 
as good results, taking into due consideration the inconvenience 
— wear of pumps on the locomotive, therefore the trial on such 
a boiler might be dispensed with. One week in my opinion is 

uite sufficient to decide any difference worth recording between 
the pump and Giffard’s injector: and as to oil, tallow, and wear, 
it is easy to calculate that from past experience of donkey pumps, 
the wear upon a pump doing ordinary work in six months ¢ 
not amount to the price of many pounds of coal, and very little 
oil and no tallow will be used in those constructed with the valve 
and eccentric lubricated by moist steam. : 

If now Mr. Gresham (having already admitted that the pump 
beats in some cases the injector) will kindly state what he con- 
siders are the circumstances under which the result is more favour- 
able, using a pump, without respect to any jockeying whatever 
in either pump or injector, but with both as commerc dy pa 
duced, then we 8 get to the point in dispute, and settle it by 
experiment. A. B. Brown. 

P.S.—Absence from home prevented me [correcting an error in 
my letter by your printer. For “‘ onerous” read ‘‘ ominous” and 
for “A. W. Brown” ‘‘ A. B, Brown.” This I trust issufficient ex- 
planation of Mr. Gresham's PS. A. B. B. 

London, February 6th, 1868. 





IRON versus STEEL RAILS. 


Srr,—A vast amount of correspondence has appeared on this 
subject in all engineering periodicals, and a contemporary of yours 
has taken no little pains to advocate the adoption of steel rails, and 
although the question of relative cost should have been very soon 
settled, it seems still to perplex a number of those interested in 
the matter. I think the following method of stating the respec- 
tive costs is more easily understood than any other. Suppose a 
railway company to raise the money for the purchase of the rails 
by means of debenture stock at 5 per cent., the charges to 
revenue in each year will be, first, interest on outlay, second, fund 
for renewal ; third, fund for relaying. I assume the steel rails to 
cost £14 per ton, to last 48 years, and to be worth £7 pound at the 
at the end of that time, and the iron rails to cost £7 per ton, to last 
om years, and then to be worth £310s. The cost of relaying I 

e at 15s. per ton. The charges are as follows :— 

Interest on outlay for steel, 14s.; fund for renewal, to be in- 
vested at 5 per cent, 9d.; fund for relaying, to be invested at 5 per 
cent., 1d.; total ch to revenue in each year, 14s. 10d. Interest 
on outlay for iron, 7s.; fund for renewal, to be invested at 5 per 
cent., 7s. 5d.; fund for relaying, to be invested at 5 per cent., 
1s. 7d.; total charge to revenue in each year, 16s.; being 1s 2d. 
per ton per year in favour of steel rails; or, supposing 
240 tons per mile, the annual charges would be respectively, £178, 
and £192 per mile, or £14 per mile in favour of steel rails. If the 
renewal fund can only be invested at 4 per cent. the difference is a 
little less, viz., about Is. 4d. 

But suppose the iron rails to be capable of lasting nine or ten 
years, then their account would stand as follows :—Interest on iron 
rails lasting ten years, 7s.; on iron rails lasting nine years, 7s.; 
Fund for renewal for iron rails lasting ten years 5s. = ; for iron 
rails lasting nine years, 6s. 4d.; fund for relaying: for iron rails 
lasting ten years, 1s. 24d.; for iron rails lasting nine years, 1s. 8d. 
Total annual charge for iron rails lasting ten years, 13s. 9d.; total 
annual charge for iron rails lasting nine years, 15s. 

It thus appears that if iron rails can be made to last nine years 
they cost in the long run almost exactly the same as steel rails. 
Now iron rails can be used for more than nine years on most rail- 
ways, and are therefore cheaper than steel ones, and consequently 
ought to be preferred to them. But in the case of the traffic being 
so great as to wear outiron rails in, say eight years, it would appear 
that there is a saving in using steel rails, but this is just one of 
those points where correct fi sare apt to mislead, as they do not 
bear upon all the points of the case. For the sake of comparison 
it was necessary to adopt one rate of interest, and 5 per cent 
was assumed as being near the mark; but if money could be 
borrowed at 5 per cent. to buy iron rails, it might be necessary to 
pay 6 per cent. when double the amount was wanted for steel rails; 
and if 16s. 8d. were substituted for 14s. in the annual ch for 
the steel rails it would entirely alter the account. Then again the 
interest remains a charge for ever, and if some new invention were 
made which it was found advan us to adopt, there would be 
14s. per year still to pay on the steel rails, while in the case of iron 
rails the fixed charge would be only 7s. 

It thus ap) to me that the saving to be effected by using 
steel rails when iron rails would last eight years, should not be 
sufficient to induce railway companies to burden their income with 
the interest of the increased cost. Where rails are subjected to 
exceptionally rough usage—as at junctions—and where relaying 
occasions serious inconvenience, no doubt steel rails should be used 
but so long as the price remains about £14 per ton, I think it will 
require more than articles in as newspapers to bring them 
into use on ordinary lines of way. G. J. M. 

London, February, 1868, 





COLLIERY EXPLOSIONS AND SAFETY CAUTIONS FOR LAMPS. 

Srr,—Will you kindly permit me to bring before your notice, 
and thus the public also, a proposition, having for its object the 
protection of life and property in coal mines. 

In reading the accounts of the fearful sacrifice of human life 
which, of late, has been brought before the public, one cannot but 
be impressed with the fact that there exists among the colliers 
many who are very it and or reckless of their own 
and their fellow-workmen’s lives; I refer to the continual reports re- 
corded of opened lamps having been used and explosions caused 


thereby. 

Most safety lamps are, I believe, locked before they are handed 
to the men upon descending the pits, but it has been found that 
these locks (in some cases nothing more than a mere screw) can be 
opened with a nail or some other simple contrivance, and mén have 
been known to provide themselves with keys for the yeepens of 
tampering with the locks, and have thus obtained what they de- 
sired—tay a better light or a smoke from their pipes. 

The men are doubtless continually being cautioned verbally not 
— this, and the Government rules a penalties for such 

oin, 

Now I think what is required, and I believe it is the general 

inion of those who have charge of the men, is to impress upon 
the collier a true conviction of the value of the safety lamp and 
the danger of tampering with it. 

It would be impracticable to take the colliers and put them all 
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to school and thus educate them (I mean those who come under 
the heading of ignorant, careless, and reckless), but we must take 
them at present as we find them, and meet the di ity in some 
immediately practical form. It was while reading of the Fern- 
explosion that the re | idea itself to my 
mind—‘* Why Ppa not = pai lam Pty” det a 
caution,” which w possibly, very pro! , deter 
a man from committing these breaches of the rulze? 
p = indestructible enamelled tablet bearing such a caution as the 
ollowing, 





DEATH IS NEAB! 
DON’T OPEN YOUR LAMP! 
Proprietors’ Name. 


or any other inscription, English or Welsh, which might be deter- 
mined on by the proprietor; this tablet to be then soldered firmly 
to the body of the lamp. 

It is ——— to say what such a thing might do, but I 
think it will be admitted (and I have taken the opinion of many 
who have the overlooking of the men, and also of 
selves, who agree with me) that the masters would be taking a 
step in the right direction by adopting it. 

I have communicated my ideas to Messrs. J. Willing and Co., 
of 70, St. Martin’s-lane, London, the makers of Baugh’s patent 
enamelled iron tablets, and have furnished with samples and 
particulars as to cost. I find that for a matter of a few pence per 
tablet every lamp might have a safety caution; the applying of the 
the pits, as the 
tablets could be soldered on the lamps at the colliery a few only 
every day if necessary. R. Dunvop. 

Cwm Avon, February 6th, 1868, 





MOUNTAIN LOCOMOTIVES. 

S1r,—You have truthfully remarked in your leader on the above 
subject in last weck’s ENGINEER that discussions on such subjects 
seldom led to much real good. 

It is to be feared that controversialists are generally influenced 
by some bias or prejudice, and care not so much for truth as for 
the elevation, if possible, in public estimation, of some pet scheme 
or project in which they are personally interes While 
endeavouring to avoid such feelings, I lay no claim to greater 
immunity from them than must be fairly allowed to others who 
write to you, and I quite absolve from any such charge your 
correspondent “‘G. H. R.,” to whose address I have forwarded a 
few particulars, which I think show that part of the delay in com- 
mencing to work the Mont Cenis Railway has arisen from unfor- 
seen causes unconnected with the principle applied, and that much 
is also is due to difficulties pees apart from mechanical details. 

As regards the question of water conveyed, I am of course quite 
aware thatitisas nec for the central railas the ordinary — 
But the weight of the “geared” engine previously refe to 
having been put at a low figure (thirteen tons, if I remember 
rightly), and the weight being an important matter in a mountain 
locomotive, the drift of my reference to this question was to 
suggest that the weight would be understated unless the incline 
were very short, as a greater tank capacity would probably be 
required than that provided; and hence that the weight thus stated 
could not be fairly compared with that of the Mont Cenis engine. 

Irrespective of any difficulty arising from insufficient adhesion, I 
believe the system—first proposed by Thouvenot—of utilising the 
weight of the goods conveyed, will, find. str pp ts in 
most goods traffic managers, and that it would speedily be charged 
with the defect which, it has been stated, more than any other, 
led to the abandonment of the atmospheric system—a want of 
flexibility and adaptability to the peculiarities of railway traffic. 
Mountain railways do not consist merely of a long incline with a 
station at each end, as so many critics seem to suppose; but there 
are broad plateaux and long stretches of comparatively straight and 
level lines with stations intervening. Instead of shunting a wagon 
for the discharge or reception of some local load imagine the deten- 
tion of the train while the goods are actually discharged or loaded 
up; fancy the trouble and expense of erecting a warehouse, and of 
storage at every station—for *‘ demurrage ” of wagons would then 
be unknown ! 

It is not now my object, however, to d any scheme whatever. 
I have previously stated that I would gladly see this and some 
others obtain a full and impartial trial, by which alone their merits 
or defects can be decided. I merely desire now to protest against 
premature criticism of the central rail system, to point out that as 
yet no commercial trial has been made, and that as yet there are 
no grounds for the statement, in any permanent sense, that ‘‘ the 
engines will not work.” 

That the result of actual working may show a much greater 
expenditure from the complication of the system than its friends 
anticipate is perfectly possible. I have never argued against any 
such conclusion — which, however, should not be dogmatically 
insisted upon--as experience alone can reveal the truth. 

In your recent article on the subject you state that no engineer 
has yet drawn attention to the immense importance on mountain 
railways of reducing the non-paying weight, as,compared with the 
advantage of doing to an ordinary line. 

This matter was not overlooked by those interested in the Mont 
Cenis project, and special efforts were made to remove all unneces- 
sary weight, both in the engine and the rolling stock generally. The 
reductions effected have not been so great as might be expected; 
but final results are rarely obtained in first attempts, and I believe 
a still greater saving of weight may yet he effected with advantage. 
Some experience in this matter has led me to think that though an 
important amount of weight may be removed by attention to every 
detail, yet that no such very considerable reduction in the weight of 
the present locomotive can be effected with advantage, as some 
suppose. I believe it to be fallacious to compare the weight per 
horse-power of a machine like a steam fire-engine, consisting of a 
pump and a steam cylinder, and the lightest sort of vertical boiler 
with a locomotive, in which there will always be an immense 
excess in the weight of wheels and axles, frames and axle-boxes, 
with general fittings, not to speak of the most serious considera- 
tion of all, viz., the large addition to the dead weight in the water 
and water tank carried—whereas the water supply of fire-engines 
is taken as required from the street. I have no present expecta- 
tion that the weight of the present form of locomotive can be 
reduced much below 2} cwt, per horse-power for mountain railway 
service, if (which is an important point) the power developed be 
taken over a long duty and not merely on a short and special run. 

Allow me now to refer to a few of Mr. Hutchinson’s doubts : 
the ‘‘ prolonged crank pin difficulty” has been got rid of in the 

simplest possible manner, viz., by shortening it and placing the 
connecting rod’s big end close to the crank pin boss with the 
coupling rod outside. The slotted crossheads were abandoned in 
the present design simply because I thought it a more convenient 
o. and one which involved less friction to transfer the motion by 

inks instead of such crossheads. Mr. Hutchinson, however, does 
not argue quite fairly in the matter. Having explained various 
‘*manifest ” defects as sources of mishap and trouble; and finding 
that thay are entirely imaginary, inasmuch as no trouble has arisen 
therefrom, he changes his ground, and now declares that this 
absence of ‘‘ manifest” break-down only proves how much 
superior workmanship, &c., may compensate for imperfect design. 
On this plan of reasoning, if reasoning it can be called, 
Hutchinson occupies an impregnable position, and may attack the 
works of the greatest artists of any age or country—inasmuch as 
his demonstration resolves itself into simple assertion. 

_ I happen to have been farther north than Darlington, and have, 
indeed, , observed some locomotives of the type referred to by 
Mr. Hutchinson at a considerable distance ‘‘ayont the Tweed,” 
where, I may say, they did excellent service. They have been 
superseded by neater and more simple types of engine, which are 
equally, or better, fitted to do their work, and this is just where 
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the men them-. 





the parallel fails when referring to the Mont Cenis undertaking. 
If Mr. Hutchinson, instead a — and reviling 
the compli of the engines, w! their friends admit, 
would only show us how to obtain a more simple machine 
undoubtedly capable of doing the required work, he would deserve, 
and I doubt not obtain, our sincere thanks—with probably some 
a eS ion, but this is precisely what he 
omits to 
Allow me also to remind your no less courteous than logical 
t that I never said the Kollman arrangement ‘‘ would 
not work ;” but whether it be “‘twaddle” or no, I merely stated, 


what I again repeat, as a matter of opinion, that the flanged tires 
are superior in many res to the arrangement he p 
He now asks for the “ obvi reasons” I referred to. y, I 


briefly indicated them, and cannot be expected to write an essay on 
the subject. 

Their simplicity and the absence of any necessity for attention, 
adjustment, or lubrication, will, I believe, ensure their continued 
adoption by practical men; and notwithstanding the impetus which 
may be communicated to the proposal by your correspondent’s re- 
commendation, I doubt it will not speedily emerge from that 
limbo of rejected schemes in which it has so long found a place. 

I have nothing to do with the “‘ accounts” which have appeared, 
and which Mr. Hutchinson quotes. Every man of the world 
knows perfectly well that in general such accounts should be taken 
* cum grano salis.” My own experience is that notwithstanding 


the mitigating effect of the central rail, the i ey 
of the ordinary wheels i and so far as t 
engines are concerned—as the horizontal wheels are not ri 
fixed but backed up by springs—I do not think they would at 
suffice to keep the machine on the rails. 

As the flanges do come into contact with the rails at curves it 
is unnecessary I should reply to Mr. Hutchinson’s queries as to 
their use; and I have not yet made = mind as to the com- 
mercial value of the wheels on the wagons and carriages. 

Having now left E for a time, and being, in fact unable 
to see your excellent journal with any ity, I do not propose 
to trespass er on your space at present. That Mr. Hutchinson 
is content to overlook the “‘ personal hit” in my previous letter 
naturally affords great relief to my mind, and I trust that he will 
not turn the current of his severity — “G. H. R.,” who seems 
equally with myself to have some doubts as to his i and 
intimate knowledge of the matter he undertakes to di 


P.S.—The expansion valve gearing, which, in last number 
you have illustrated as applied to the cunahien London and 
Shearwater, is the same as that applied a year or two ago by the 
Millwall — to the royal mail steamer Danube, and I 
believe the Millwall Company paid royalty to Messrs. Caird and 
Co., the patentees. The Danube is a paddle steamer with 
oscillating cylinders, but the arrangement of links and eccentrics 
is quite the same. 





CONDENSATION IN STEAM BOILERS. 

S1r,—Mr. Napier is rather too hasty in felicitating himself upon 
having Preteen. evidence of the efficiency of his apparatus from 
a That water can be made to issue in sheets from the 

‘oty valve, and be carried in large quantiti igmented by the 

tion of the anti-primer—into the cylinder “‘ without knocking 

co ype esa inder or doing other serious damage to the 

engine,” is sufficiently accounted for by the fact that there are 
relief valves fitted to each end of the cylinder. 

So far from the anti-primer having the slightest effect in sepa- 
rating the water from the steam on its way to the engine, every 
disturbance of the surface of the 





it be effectual or otherwise, and notwithstan ding the plainest and 
strictest engagement of “‘no cure no pay.” To all employers of 
steam power who may have it in contemplation to furnish their 
boilers with provision against priming, r would say, “Do not 
venture to try Mr. Napier’s 7. without first fitting escape 
valves to your cylinder covers.” . Napier’s challenge to Messrs. 
Pooley on the question of my veracity, could not be noticed until 
our senior returned home to-day. e first engagement entered 
into with Messrs. Napier, though apparently so simple and so safe, 





was nevertheless mancouvred to such an unexpected and unrea- 
sonable issue that Messrs. Pooley decline to make any other 


20™Sor strokes 





water in the boiler by pumping ; i 
the safety valve has its visible } | 

effect in the increased quantity I | 

of water discharged from the escape | | 

valves on the cylinder ends, and 

from the cock in the steam pipe. | 

The first time Messrs. Napier | 

found courage to pump the safety | 

valve, they did it most cautiously 

and tenderly, and of eourse created 
no commotion of the water in 
the boiler, and, therefore, no 
addition to the yon ay dis- 
charged from the cylinder; but on 
the second occasion Mr. J. D. 
Napier, gathering boldness from 
his first venture, lifted the valve 
lever a little less nervously, but 
yet with “measured beat and 
slow ”—of course allowing no per- 
ceptible quantity of water to 
issue from the safety valve— | 
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times*from the escape valve with ! 
this very friendly shake hands with the lever than without it. 
Mr. Kennedy was present on the occasion, and I take his measure - 
ment of 2lb. 43 oz. in five minutes while ponens the valve 
against 1 lb. 11 0z. in a similar time, the valve |being at rest. The 
engine was running empty at each of these trials. 

If Mr. Napier desires “‘ no more effectual proof of the efficiency ” 
of his —— he is very easily satisfied. I imagine that parties 
troubled with priming boilers will require a little stronger proof 
before trying as a remedy a scheme which Messrs. Pooley’s case 
tetids to show that they will have to pay for, no matter whether 


bargain with Mr. Napier whatever; but that we may not withhold 
from Mr. Napier the justification for parting with £5 if he is half 
persuaded to be charitable, I beg herewith to hand you copies of 
diagrams taken from the engine four months ago, at which time 
the slide valve was working the same as it is at present and has 
been for the last four years. The travel of the slide is 6/;in., and 
the lead about ;4in.; without measuring the lap it is clear from 
other dimensions that it must be less than jin. 


Albion Foundry, Liverpool, Feb. 10th, 1868. 


JOHN CHATER. 





EXPLOSION OF A PISTON, 

Sir,—The following serious accident, which has just happened 
here, should serve as a warning against the unguarded practice of 
heating cellular castings. To effect some repairs of the pistons of 
one of Messrs. Florio’s Italian postal steamers it was requisite to 
detach the piston rods, one of which was found so firmly jammed 
in its conical socket as to resist the usual means employed for 
starting it, and the workmen heated the piston to cause a slight 
expansion of the metal and so loosen the joint—a not uncommon 
practice, but a very dangerous one sometimes, if used without 
proper precautions, as the result in this case unfortunately proved. 
The piston-block is cast in one piece, with four hollow compart- 
ments, a circular aperture about 3}in. diameter being left in the 
top of each cell for removing the core, and subsequently plugged 
up with a corresponding disc so as to make the cells practically 
tight. This is a common mode of construction. While the work- 
men were preparing to apply a powerful screw to start the rod a 
violent explosion took place, which injured two of the men so 
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seriously that one of them has died in consequence, and the other 
will remain a cripple for life. On examining the piston it was 
found that the top of one of the cells was entirely blown out and 
broken into fragments, as shown in the annexed sketch. The 


casting is sound, and the metal of good quality, and calculating by | the silicated carbon filters, we shall be 


the common rules for the resistance of materials, the force required 
to produce such a rupture (allowing for the weakening effect of the 
central aperture) it seems probable that the internal pressure could 
not have been less than atmospheres ; and this enormous pres- 


sure must be attributed mainly to the presence of water in the ex- | 


sions resulting from heating the central boss of screw propellers to 
detach them from the shaft, and evidently from the same physical 
cause. In all cases where cellular castings should be water-tight 
the plugs should be very carefully fitted to insure this condition. 
Palermo, 25th January, 1868. J. GILL. 





CONDENSATION OF STEAM IN CYLINDERS, 

Srr,— Having read with great interest your article on condensa- 
tion in steam engine cylinders in THE ENGINEER of January 17th, 
I have since then measured the quantity of water from a pair of 
cylinders 36}in. diameter, 4ft. stroke, and find the quantity to be, 
in one cylinder, ten gallons and four-tenths per hour, in the other 
eight gallons and six-tenths. The engines are horizontal con- 
densing, connected together; boiler pressure, 32 1b.; they are placed 
a considerable distance from boilers, but have means of drawing 
off the water from the steam Pa before coming to the engines. 
The pipes are well clothed with felt, as also the valve chests. The 
cylinders are not jacketted, but are covered with clay composition 
made by James Brothers, London. The steam pipe passes the one 
cylinder on its way to the other, which, I think, is the cause of 
more water in the first cylinder. The water is drawn off by two 
steam traps; steam is admitted during three-twentieths of the 
stroke. The indicated horse power from each engine is 121. 

I expect in a short time to have traps connected to some more 
of our engines, and, if you wish it, shall be glad to send you the 
results. 

Dundee, 10th February, 1868. Geo. F. ELDER. 

[We shall be happy to receive an account of our correspondent’s 
experiences.—Ep, E. 





MR. BYRNE ON FILTERS. 


S1r,—Our attention has just been drawn to a paragraph in your 
issue for February 1, referring to a paper on filtration, read by 





Mr. Byrne at the Institution of Civil Engineers so far back as 
November 12th, 1867. As the paragraph in question is so worded 
as to lead to an erroneous conclusion respecting the capabilities of 
obliged by your inserting 
our statement of what Mr. Byrne really did say on that occasion. 
It is perfectly true that Mr. Byrne, after asserting that these 
filters possessed in a high degree the property of separating im- 
purities from water, subsequentl aw the assertion by 
remarking that their power ually diminished; but he went on 


ploded cell under the influence of heat transmitted from without. | to explain this by saying that the fact of the impurities being 


As Po casting seems quite sound it appears probable that the 
water 
the plug in the top of the cell during a period of, perhaps, several 
months’ working of the engine, which crevice would afterwards 


stopped by the filtering medium was a proof that the filters did 


ay have penetrated through some crevice in the fitting of | their work properly, and that when these were cleansed away, as 


they could ly be, the power of the filters was at once renewed. 
} The results of Mr. Byrne’s experiments clearly proved that no 


have closed up completely with rust so as to leave the water per- | filtering medium yet discovered {not excepting animal charcoal), 


fectly shut up in the cell. The quantity of water would probably 
have been not less than one-fifth of the volume of the cavity in which 
it was enclosed to produce the above estimated pressure by its total 


evaporation. It is difficult to estimate at what temperature the | 


above supposed o—— would be formed by saturated steam, as 
no physical law yet been ascertained which might apply with 
even approximate accuracy to such high pressures. It is, however, 
known that a temperature of 445 deg. F. (about the melting point 
of tin) gives a pressure of about 25 atmospheres ; and as the pres- 
sure increases in a rapidly augmenting ratio to the temperature, 


| is so efficient as the silicated carbon, in removing organic matter 
| from water. THE SILICATED CARBON FILTER COMPANY. 
February 11th, 1868. 





| 
PATENT LAW. ’ 
S1r,—Your correspondent, “‘F. L.,” inthe pursuit of a favourite 
| idea, makes some statements which, to say the least, are totally 
| unfounded. He takes, for example, the fact that over 347 patents 
| have been granted relating to the single article stoves, &c., and 


the danger of heating water in close vessels, however strong, is asserts that “not a bar or a brick can be shifted without hurt to 


evident. 


some one’s property rights.” This is simple nonsense, as it admits 


In cases like the above all danger may be avoided by drilling a | of very simple proof that with all the numerous improvements in 
small hole into each cell so as to allow the escape of steam if water | stoves, as well as in other articles which have been 
should happen to be present. Instances have occurred of explo-| there still remains room for further improvements, 


tented, 
otwith- 
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ROCHUSSEN’S PERMANENT WAY, BRUNSWICK RAILWAY. 


CONSTRUCTED BY THE HOERDER IRON AND STEEL COMPANY, WESTPHALIA. 
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standing the number of patents for steam engines, there was still 
room for the Allen and the Corliss engines, and for engines which 
will do whatever the Allen and the Corliss can do in the way of 
economising fuel. ‘‘F. L.’s” estimate of the expense of reading 
and understanding 347 patents, viz., £694, is not to the point. 
He is perhaps not aware that an examination is made in the 
United States before granting a patent, and that the cost of a 
patent, including the cost of examination, is but £20 to £30— 
much less than the cost in England. In making a search to ascer- 
tain the novelty of an invention the searcher can easily understand 
as much as is necessary of about ten to thirty specifications per 
hour, that is supposing him to be properly qualified. A great 
many specifications reveal themselves at a single glance to have 
no connection with the subject in hand, and a still larger number 
may refer to a different portion of the machine from the invention 
the novelty of which it is desired to ascertain; so that in practice 
it would seldom be necessary to read more than one specification 
in twenty to fifty from beginning to end. If the practice of ex- 
amining applications for novelty had been adopted in 1852 it is 
obvious that the labour of searching at the present time would be 
very considerably lessened, as perhaps one-half of the applications 
would have been rejected, and we should at least be spared the 
trouble of wading through specifications composed principally of 
unmeaning nonsense. The letter of your correspondent does not 
contain a single argument which should warrant him in disposing 
of the patent laws in so summary a manner. Every person practi- 
cally acquainted with the subject will comprehend that by means 
of a proper system the guarantee at least of novelty can be given 
to the patentee without necessarily increasing the cost of a patent; 
and this, I think, is the “complexion to which it will come at 
last,” a consummation much to be desired. 


3, Smithy Door, Manchester. EDWARD K, Dutton. 





RAILWAY WORK IN INDIA. 


Str,—I have been not a little amused by the letter in your issue 
of the 15th November last, from Mr. J. Haddan, C.E., referring, in 
terms of delicious complacency to the danger, if not the impossi- 
bility, of building in India at any other time than in the monsoon. 

There are many engineers out here besides those on the Great 
Indian Peninsula Railway, and there are not a few who could give 
quite another version of the causes that have led to the late pain- 

ul failures on this railway. As usual, the collapse of the bridging 
has been attributed to every cause but one, viz., the want of 
attention to details by the railway company’s engineers. 

True it is, indeed, that the dry season in India is unfavourable 
to that slow setting of mortar that is so essential to the re-forma- 
tion of the lime into a carbonate—but this can be as easily pre- 
vented by increasing the supply of water on each pier, as it would 
be, on the other hand, difficult to prevent in the monsoon the lime 
being washed out of all the unset mortar on the work in any heavy 
shower. Besides, anyone with anexperience of India knows how prac- 
tically impossible it is to carry on bridging in the rains. The stream 
or “n ” is a roaring torrent every few days—no scaffolding of 
ae nies can be used, while quarries are filled with 
water, kilns swamped, and one’s workpeople levanting to the nearest 
job under cover. 

Mr. Haddan refers to the stone and lime he has seen, as if they 
were the only ones in India, and would appear to wish everyone to 
think that the engineers on the Great Indian Peninsula Railway 
are able to use them. There is an old proverb about the workman 
and his tools. JUNGLEE, 

Central India, January 5th, 1868. 

(For continuation of Letters see page 118) 





ROCHUSSEN’S PERMANENT WAY. 

THE permanent way illustrated above has been laid on a 
length of twelve English miles of the Brunswick Railway, a por- 
tion of the main line between Cologne and Berlin, on other 
sections of which very similar forms of iron permanent way, also 
made by the Hoerder Company, have been in use for the last 
two years. Our illustrations show the latest development of 
a system deserving the most serious attention from engineers, if 
for no other reason, then because of the excellent results which 
have followed on its adoption by continental railway companies. 

The special features of difference between this way and forms 
embodying the same principles previously used, consist in the 
shape of the steel head-rail, which, by means of a grooved web, 
is securely held by corresponding ribs in the angle bars, and 
tightened up by bolts, passing not through but under the rail- 
head, and tapered cotters, no nuts and screws being used for this 
purpose, The great advantages secured by this arrangement are 
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that no holes require to be made ,in the steel—it is well known 
that steel will not bear punching, while drilling is a tedious and 
costly operation—and, secondly, that the line can be put down 
with little trouble, as it is not necessary to make the holes in the 
web-plates correspond not only with each other but with those 
in the rail-head. The renewal of the rail-head is therefore 
easily effected, and it is possible under all circumstances to turn 
the head end for end when the inner side is worn, which cannot 
be done without making fresh bolt-holes when the bolts pass 
through the steel rail; the angle bars resting on the ballast 
offer continuous support, which is, in our opinion, essential to 
safety in the useof any steel rail, and are held in gauge by angleiron 
cross-pieces placed at intervals of 6ft. The ballast is well boxed up 
between the angle bars up to the level of the cross-bars. The 
piece over this track is very. easy, although the line does not 
lack rigidity. 

It is obvious that in the event of a rail breaking on this 
system no harm would be likely to ensue; indeed, if the head 
were cut up into 2ft. lengths, the track, although it would lose 
something in rigidity, would still be practically safe, and even 
though the train came on a portion of the line from which a 
portion of the rail had been inadvertently removed, as in 
the case of the Staplehurst accident, it is probable that it would 





still keep the track, running on the longitudinal angle bearers. 
In such a system as this lies the best hope of those who 
advocate the use of steel rails. In this way, and in this way 
only, it is possible to use a steel table of great hardness without 
the smallest risk, and the scantling of the steel is so much 
reduced as compared with that of an ordinary rail that its high 
price would not perhaps be severely felt even by impecunious 
railway companies. As to cost it will suffice to state that the 
Hoerder works were paid for the track all round £15 per ton, 
or, say, £3000 per mile; but in England we have reason to 
believe that it could be supplied at afar more moderate rate, 
say £12 10s. per ton. A few hundred miles of track at this 
rate would afford excellent times just now for some of our 
rolling-mills, The system, we must again impress on our 
readers, is not merely a scheme. It represents accomplished 
facts. This kind of track has been extensively tested on the 
Continent for some years, and with very favourable results, 
especially on the Brunswick Railway. The dimensions will all 
be found on the engraving in millimetres, and the constructive 
details will be very readily understood. We need only add that 
the system has been patented by Mr. T. A. Rochussen, of 
Abchurch-lane, a gentleman whose name is well known in con- 
nection with the steel industry of the Continent. 











PossiBLy the greater number of our readers know that most of 
our field pieces are Armstrong breech-loading guns. We are not 
aware that ‘any serious objection has ever been urged against 
Armstrong breech-loaders up to and not exceeding what is known 
as the 40-pounder in dimensions, but it is certain that they possess no 
peculiar advantage over the muzzle-loading rifled of the same 
size. These last, indeed, can be loaded more aati. and they are 
obviously less complicated and less likely to get out of order than 
any Armstrong gun. Armstrong con bet =| shot, too, makes 
itself as disagreeable as possible in the way of shedding the 
soft metal by a curious and not very well understood process of 
decomposition while lying in store. It has been decided, there- 
fore, to revert, tentatively at least, to the old muzzle-loadin 
system, and on the 16th of last January experiments were carri 
out with three new guns, in order to determine the best pitch, &e., 
for the — As the new guns are likely to play an important 
part in our future armaments, we feel pleasure in being able to 
place before our readers an illustration showing their — 
appearance very accurately, but we do not feel ourselves at liberty 
to publish drawings of the rifle groove; therefore we give the gun 
in external elevation only. The typical is 3in, bore, and the 
three pieces tested at Shoeburyness differed only in the rifling 
from each other. No. 1 has three grooves and a twist of one turn 
in 75in., No, 2 has three grooves and one turn in 90in., and No. 3 
has but two ves, making one turn in 75in. All the grooves are 
rounded, and 0°4in. wide by O-lin. deep. The shells for these 
guns}are 9°5in. long, and contain a bursting charge of ‘half a 
pound of powder. 

The result of the trials was as follows:—No. 1 gun gave a 
minimum range of 1296 yards and a maximum range of 1357 yards, 
the deflection of the projectile being, maximum 2° yards; 
minimum, “4 yards. or No. 2 the maximum e was 
1422 yards; the minimum, 1324 yards; maximum deflection, 
52 yards; minimum, ‘4 yards. No. 3 gun: Maximum range, 
1431 yards; minimum, 1349 yards; maximum deflection, 5 yards; 
minimum, 14 yards. The c es Wi in all cases, one-seventh 
of the weight of the projectile, or 1lb. lloz., from which it 
appears that No. 2 gave rather better results than either of its 
rivals. The are made, we need scarcely of wrought 
iron, and prove very much less costly and more durable in 
service than the Armstrong breech-loader. 


= 


A New System or Maxine Sreet.—We learn from an Ameri- 
can contempo! that a new process of making steel has been 








patented in the United States bya Mr. David Stewart, of Kit- 
taning, Pennsylvania. We pronounce no opinion whatever as to 





OUR NEW MUZZLE-LOADING FIELD GUNS. 
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the merits or demerits of a process which embodies a very singular 
principle admitting of very brief explanati It ists simply 
in pouring the iron in a finely divided state from the top to the 
bottom of a long tube up which a current of air is ca to pass 
while the iron is coming down; by this means, it is asserted, that 
all the impurities are burned out much as in the Bessemer process. 
The patentee yy by — molten pig metal through a 
cylinder thirty feet high, he has produced iron which, when heated 
and passed through the squeezers, gave out no cinder, thus show- 
ing that the silica had been nearly, if not entirely removed, and 
from which, in the condition in which it passed from the roughing 
down rolls, it was ready to be worked for any desired purpose. So 
that by his process, wrought iron ready for the rolls is produced 
directly from pig iron by a process requiring little or no machinery 
or apparatus, and scarcely any time, and di sing with the ordi- 
nary troubl and tedi His patent claims ‘‘ puri- 
fying pig iron or blast furnace metal from its carbon and other im- 
purities by passing it in a stream through ozone, atmospheric air, 
or other oxygen-bearing gas or vapour, substantially as and for the 
purposes hereinbefore described.” 

SoutH KENSINGTON MusEuM.-—Visitors during the week ending 
8th February, 1868:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., 10,898; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m. till 4 p.m., 1418; total, 
12,216; average of corresponding week in former years, 19,077; 
total from the opening of the museum, 7,186,250. 

GaLvanic DEPosiTs.—Some rather curious galvanic effects have 
been produced _ 4 ony iron upon iron under certain con- 
ditions. If two thin sheets of iron be separated by one of glass, 
placed! perpendicularly to their surface, against which its edges 
are strongly pressed, and the whole plunged into a bath composed 
of a solution of acetate of iron, con’ also a small quantity 
of phosphoric acid, and some fragments of phosphorus, after a 
certain time the following action ensues :—The iron in the solu- 
tion commences to deposit itself upon the sheet suspended at the 
negative pole, in strips parallel to the two sides of the piece of 

lass, so as to form a succession of corrugations. A curved 
‘orm may be given to the sheet of glass without interfering with 
the result of the operation. The curious manner in which the 
metal is deposited is explained to be due to the vibratory state of 
the molecular particles, produced by the electric current and 
accompanying the transport of the metal to the negative pole, and 
the corrugated a ce results from the fact that this vibratory 
state is interf with by the presence of the interposing glass 
sheet. It is probable that this description of deposit, and the 
manner in which it is effected, may be turned to good account in 
the reproduction of damascene designe. 
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THE ENGINEER 





RAILWAY MATTERS. 
Ir has been proposed to carry a branch of the Blackwall line to 
the Isle of Dogs, 
THE increase in the number of train miles run, comparing 1866 
with 1861, was no less than 37,666,413, 
Tue Bristol and Exeter dividend will be at the rate of 4} per 
cent. per annum, leaving a balance of £1165 to be carried forward. 


Tue number of locomotives added, during the six years 1860-66 
inclusive, to the rolling stock of the railways of England, Wales, 
Scotland, and Ireland, was no less than 1969, 


Mr. RENDEL, the consulting engineer of the East Indian Railway 
Company, has left for Calcutta, with the view of throwing a bridge 
o the Hooghly, so as to bring the company’s railway fairly into 

e city. 

THE renewals of the Midland locomotive stock for the half-year 
have been twelve engines, fifty-two carriages, fifteen break-vans, 
six horse boxes, eleven carriage trucks, and 455 wagons, the entire 
cost of which has been charged to revenue. 

Tue. London and North-Western Railway accounts are not yet 
finally audited, or approved by the board of directors, but it is 
stated that they show a balance sufticient to admit of a dividend 
for the past half-year at the rate of 6} per cent. per annum. 

yTHe Kington and Eardisley report states that in May last Mr. 
J. Evans touk the contract to Lyonshall, and since then the works 
had been pushed forward in the most vigorous manner, and the 
permanent way was nearly completed over the entire length of the 
section, 

THE board of the Kington and Eardisley Company have deemed 
it advisable to promote a bill in the present session for a deviation 
of the authorised line to Titley Station and Presteign, as well as 
for an extension of tine. This deviation will effect a great saving 
n the cost of construction. 

Ir is understood that the report of the Irish Railway Commis- 
sion appointed last year to inquire into the state of the permanent 
works of the various lines, as well as the financial condition of the 
companies, is being prepared with as little delay as possible to be 
presented to Parliament on an early day. 

A NEW station has just been opened on the Great Eastern at 
Harold-wood, fifteen miles from London, on the high road between 
Romford and Brentwood, to accommodate the Harold-wood estate, 
which has been purchased and divided by an association for first- 
class villa residences in the immediate vicinity. ; 

In 1866 each engine in England, Ireland, Scotiand, and Wales, 
earned £4697 gross revenue, and ran 17,576 miles; the total 
revenue acquired having been £38,164,354, and the total number 
of train miles run 142,807,853. Curiously enough, the Scotch 
locomotives earned a smaller average sum than the Irish. 

THE directors of the Great Northern Company have determined 
with the concurrence of the auditors, to recommend the pro- 
prietors, at the general meeting on the 22nd inst., to declare a 
dividend for the half-year ending the 31st of December last, at the 
rate of £7 10s. per annum on the original stock of the company. 

A PoOLice officer was conveying a man and a woman, prisoners» 
from Greenock to Paisley on Friday, and on the train emerging 
from a tuanel, the officer found that his male prisoner had left the 
carriage. Subsequent search discovered the man lying near the 
mouth of the tunnel with one arm nearly severed from his body, 
and the right foot shattered, 


Mk. Baun.ees, the engincer, reports that the northern section 
of the Solway Junction line, between Kirtlebridge and Annan, may 
be opened during the next half-year. Vhe embankment on the 
southern end of the Solway crossing is the most considerable work 
now remaining. The works on the English side of the Solway are 
light, and can be pushed forward rapidly. 

Tue directors of the Solway Junction Company in their report 

mention the completion of the viaduct across the Solway Frith of 
the length originally contemplated, and that under the powers of 
the Act obtained last session it is now constructed without the 
opening span. It has been determined to lengthen the viaduct by 
0 ae and thus effect a great saving of time in the completion of 
the line. 
Tue chairman of the Solway Junction Company in moving the 
adoption of the report on Tuesday, congratulated the shareholders 
upon the approaching completion of the line, and the extrica- 
tion of the company from its difficulties. He believed that the 
working arrangements with the Caledonian Company would fully 
realise the 50 percent, upon the traffic receipts anticipated by the 
directors. 

THE London and North-Western have taken advantage of the pre- 
sent low prices in the may orem e trade to contract for two addi- 
tional steamers, in order better to accommodate the Irish trade vid 
Hoiyhead, the cost of which will be defrayed out of the Steamers 
Depreciation and Insurance Fund, provided by revenue, although, 
being additions to the stock, they might have been charged to 
capital account, 

THE report of the directors of the London and Blackwall Com- 
pany states the time limited by the Act of 1865 for the purchase 
of lands for the Millwall Extension line will expire in June next, 
and the directors, acting in accordance with the Great Eastern 
board in this matter, have applied for an Act to extend the time 
for making the line. The capital account showed that £2,251,548 
nad been expended, leaving a balance of £3807. 

THe Midland report states that the stations along the line of the 
Bedford and London Railway and the St. Pancras branch, which 
connects it with the Metropolitan Railway, will be ready for traffic 
in the course of the half-year; that the foundations of the London 
passenger station have been built up to the level of the rails, and 
that the main booking and parcels’ offices, and a sufficient portion 
of the roof, may be expected to be ready for traffic during the 
sulimer, 


A Lerrek has been addressed by the South-Eastern to the South- 
Western Railway Company with a view to facilitate the mutual 
enjoyment of the advantages of the Cannon-street terminus, It 
proposes that if any difficulties should be found in arranging the 
ter:ns it shall be decided by an arbitrator appointed by the Board 
of Trade, and there can be little doubt that the friendly and 
equitable spirit thus manifested will be promptly responded to by 
the South-Western board, 

On Monday evening a London train on the Great Western line 
ran into several cattle at Warwick shortly after six o’clock. Three 
beasts were killed on the spot. It appears that the cattle were 
part of a herd of twenty-five beasts, some of which strayed on to 
the line while others were being put into trucks for conveyance to 
London, ‘the train which ran into them was about to stop at the 
station, and consequently the collision was not violent, and neither 
train nor passengers were injured. 

Tue directors of the North-Eastern Company intend to propose 
the following dividends at the ensuing ordinary meeting of the 
company for the half-year ending the 31st of December last, viz.:— 
On the Berwick stock at the rate of 6 per cent. per annum; on the 
York stock at the rate of 54 per cent. per annum; on the Leeds 
stock at the rate of 3} per cent. per annum; on the Carlisle stock 
at the rate of 8 per cent. per annum; and on the Darlington stock 
at the rate of 8j'per cent. per annum. 

THE ordinary general meeting of the Oude and Rohileund Com- 
pany was held on Wednesday. The chairman, in moving the 
adoption of the report, said the future operations of the company 
would depend upon the decision of the Government of India as to 

the lines which were to be first constructed. The directors ex- 
pected by every mail to receive information that it had been finall 
settled to complete the line between Benares and Lucknow wit. 
a to Byram Ghat and Fyzabad, comprising twenty-three 
es, 


NOTES AND MEMORANDA. 
M. Sross, a German engineer, finds that oxide of chromium is 
the best substance for polishing steel. 
In building 740 plants are used, and there are 615 known 
poisonous plants. Out of 278 known natural families of plants, 
there are but eighteen species for which no use has yet been dis- 


THe manufacture of leather is one of the most important 
national industries of Italy. There are 1175 leather factories in 
the kingdom, P puerp, about 282,346 cwt. per annum, to the 
value of £250,000, and employing 12,500 workmen. 


THE following particulars of the total loss of lives in mining for 
the years 1865 and 1866 will show how the large increase in 1866 
arose :—By explosions of fire-damp were killed in 1865, 168 ; in 
1866, 651; by falls in mines, 381 and 361; in shafts, 163 and 162 ; 
miscellaneous underground, 179 and 203; on surface, 93 and 
= or altogether 984 in 1865, against 1484 in 1866, an increase of 


In the Paris Exhibition the Saxon Colour Company exhibited 
the following series of coloured products derived from cobalt :— 
Oxide of cobalt, Co,O; of a black colour; 5 NH, CosU + 2 aq, of a 
red colour; aluminate of cobalt, Co O, A,Os of a beautiful blue 
colour; (2 CoO, HO) PO, + aq. of a rose colour; (CoO, KO) SiO. 
of an intense blue colour; (3 KO, Co.03;)5 NO; +3 aq. of a yellow 
colour; (2CoO, NH,V) PO; + aq. of a violet red colour; CoO, ZnO 
of a green colour; 2 CoO, PO, of a dark violet blue colour. 


Ir is stated that certain native artists resort to an ingenious p 
for firmly securing in any desired position such pearls as they wish 
to drill or work upon. The gems are first fitted loosely in holes 
bored in a piece of soft wood. A few drops of water are then 
sprinkled over them, and this penetrating the fibres causes the 
wood to swell, and the pearl is held as in a vice, but without 
marring it or in any depreciating its value. After a time the 
per evaporates, the fibres gratlually relax, and the gem is again 
set free. 


Ir must be familiar to most persons who are in the habit of 
visiting chemical laboratories that when the flame of a Brusen 
burner drops down the tube to the nipple a peculiarly unpleasant 
odour is given off by the burning gas. This is due to imperfect 
combustion, and Rieth, who has investigated this phenomenon, 
found that a large quantity of acetylene was produced in this way. 
He collected the combustion products of a flame of this kind, and 
in twelve hours obtained 100 grammes of the silver compound of 
acetylene, 

ProressoR WHITNEY reports that of the sixty-four eletnentary 
substances existing in nature, so far as known to chemists, there 
are but thirty-six which have yet been proved to occur in Calfornia 
in mineral combination, and twenty-three elements are wanting on 
the Pacific coast; of these a few are extremely rare, such as 
didymium, erbium, lanthanum, thorium, but the absence of others 
is surprising. Fluorine, a substance of very general distribution 
in its most abundant source fluor spar, seems to be entirely 
wanting in California. 

Dr. EMERSON REYNOLDS recently stated that he had been per- 
forming so.ne .~—r upon the action of ozone on the photo- 
graphicimage. He found that when the latent image, i.¢., the image 
before development, was submitted to the action of ozone, it was 
completely obliterated—not only was it impossible to develope the 
image, but a second image might be taken in the camera on the 
same plate. He thought that many of the disputes in connection 
with the length of time dry plates might remain sensitive, was 
probably owing more or less to the quantity of ozone present in 
the air. 


SoME time ago we called attention to the supposed transparency 
of metals at a high temperature. A correspondent of the Chemical 
News shortly afterwards wrote to that journal, stating that the 
manager of some steel works in the north of England had spoken 
of it as a well known fact that steel at a white heat was trans- 
parent. In proof of this he showed that when the molten metal 
was being poured out the edge of the crucible appeared to be dis- 
tinctly visible through the molten metal. This could only be seen 
directly the crucible was taken out of the furnace before it had 
cooled in the least. 


THE late Sir Edmund Head used to relate an aiecdote showing 
the immeuse distance occasionally traversed by sound, He stated 
that on June 18th, 1815, he went to church at Hythe, in Kent, in 
company with his father. On their arrival they found the congre- 
gation standing outside the church door listening to the faint 
reverberation of cannon which came from the eastward. It 
will be remembered that the clock of the church at Nivelles 
struck eleven as the first gun was fired at Waterloo on that day. 
The distance on the map is about 110 to 120 miles. 


M. LENORMANT, a member of the French Academy, has been 
devoting considerable attention to the study of an interesting 
papyrus, just added to the British Museum collection. This 
ancient relic contains a fragment of a treatise on geometry applied 
to surveying, including a description of the modes of estimating 
the ,areas of a square, a parallelogram, of various triangles, Xc., 
and is illustrated by appropriate diagrams. M. Lenormant refers 
the production of this papyrus to the period of the twelfth 
dynasty, which would be contemporary with the reign of Solomon. 


M. Trovuve, of the Rue Thérese, Paris, has devised a new 
scientific toy in the form of a scarf pin, which has become 
fashionable in the French capital. The top of the pin bears a 
small head, to the eyes of which motion can be given by electricity 
at the will of the wearer. The current is derived from a smal 
zine carbon cell, which is excited by a concentrated solution of 
sulphate of mercury, and the little element is enclosed in a small 
case, so that it can be easily carried in the waistcoat pocket. The 
zinc is attached to the lid of the case, and consequently does not 
dip into the liquid until the apparatus is laid on its side. The 
entire arrangement costs about 60f. We would fain know what 
manner of wen they be who wear such gewgaws ! 


THE dangerous properties of nitroglycerine seem to have been 
very much overrated, if we are to believe the evidence of an 
engineer named White, given at the inquest on the death of nine 
men, caused by the unexpected explosion of this substance in a 
deep cutting of the Central Railroad, near South Bergen, N. J. 
Mr. White said :—‘‘I reside at Syracuse, and for the past two 
years have turned my attention to the use of nitroglycerine. I 
know that it is no more explosive when frozen than when in a 
liquid state; frozen it is less liable to explode. It is very hard to 
explode a cartridge when frozen; a very heavy weight coming on 
nitroglycerine either in a frozen or liquid state would explode, I 
have seen a man let a can of frozen nitroglycerine fall from his 
shoulder on a rock without exploding it. I consider nitroglycerine 
twenty-five times safer than powder for blasting purposes; I have 
seen a chunk of nitroglycerine as big as my hat cut open with an 
axe.” 


supposed to be stained with blood. They have been examined by 
Professor Church, of Cirencester, who found the colour but little 
soluble in water, though readily taken up by alkali, from which 


) solution it is thrown down by the addition of an acid. In this 


red substance he established the presence of copper, though he 
failed to discover any traces of this metal in the other portions of 
the feather. He believes the copper to exist in combination with 
carbon, nitrogen, and sulphur, but from the small amount of 
material at his disposal has not yet succeeded in determining the 
composition of the organic compound. From each bird he ob- 
tained only a grain and a-half of colouring matter at the cost of 





| red plumage of the humming bird, 
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On the pinion feathers of the Cape Lory (Turacus albocristatus) | 
are markings of a bright crimson colour, and they are popularly | 


MISCELLANEA. 

The distress in the mining districts of Cornwall is unabated. 

THE site of the new street from Blackfriars Bridge cost 
£1,457,000. 

£52,000 was asked, and £43,000 paid, for the houses in Middle- 
row, Holborn. 

Tue cab strike in Liverpool is at an end, both the cabmen and 
the corporation having made concessions. ; 

TuE amount of early vegetables cultivated in Cornwall for the 
London market is enormous, and yearly increases. 

Tue Duke of Edinburgh has been successfully digging out 
nuggets for himself at a depth of 430ft., in the Band of Hope 
claim at Ballarat. 


Messrs, Napier AND Sons, of the Clyde, are building for the 
Dutch Government a steam ram of about 3000 tons and a turret 
ship of 2000 tons. : 

WITH regard to the Whitechapel improvements, the ejected pro- 
prietors claimed £125,000, but had 19 per cent. taken off, leaving 
£101,000 as full compensation. 

TuE forthcoming portrait exhibition at South Kensington, the 
last of the series, is progressing satisfactorily, and promises to be 
a very interesting gathering. 

Her MaJesty’s yacht Fairy has been broken up, and, as we learn, 
much to her Majesty’s annoyance; she succeded, however, in saving 
her two cabins, which are now at Osborne. 

Tue works of the Watton and Thetford line are progressing, and 
a junction is expected to be effected with the Great Eastern at 
Roudhambottom, near Thetford, in the course of next month. 

THE Lancashire and Yorkshire directors hope that the Meltham 
branch, in Yorkshire, and the Hindley and Horwich branches in 
Lancashire, will be opened for traffic during the current half- 
year. 

Tue half-yearly meeting of the Belfast and Northern Counties 
company was held on Monday in Belfast. The report, which 
was favourable, was adopted, and a dividend of 5 per cent. de- 


. clared. 


Her MaJesty’s Life of the Late Prince Consort is to be repro- 
duced in a condensed form, in embossed letters, for the use of the 
blind. The work of abridgment has been entrusted to Mr. John 
Plummer. 

THE tide of Saturday morning was the highest observed on the 
Tyne forthirty years. It wasthree feetabove the highest spring tides, 
and, though a good deal of mischief was done by it, it is amazing 
that a great deal more injury did not occur. 

No progress, as far as we know, has yet been made in extending 
the telegraph from Massowah to Sudkin, and thence to Suez and 
Cairo, beyond the line which existed previous to the commence- 
ment of the Abyssinian expedition, nor has it been determined what 
route to take. 

Ir is computed that the cost of distilling water at Annesley Bay 
is 2s, a gallon, and the daily needs of the men and animals collected 
there average 40,000 gallons a day. Therefore, the water supply 
alone of that station is costing the British taxpayers at the rate of 
£1,520,000 a year. 

THE report of the directors of the Dublin, Wicklow, and Wex- 
ford Company, to be submitted to the shareholders at the half- 
yearly meeting, states that there has been an increase in the traffic 
of passengers, goods, coals, and parcels, but a decrease in minerals, 
cattle, and horses. 

Sir W. G. ARMSTRONG has been made’a Knight Commander of 
the Order of San Maurizio e Lazzaro, by his Majesty the King of 
Italy, in recognition of his services as an artillerist, and as the 
consequence of the definitive adoption of his ordnance for the 
Italian naval service. 

THE more thoroughly the complaints of the shipbuildiug artisans 
in the east of London are sifted, the more clearly it appears that 
the real contest between the masters and men is even less as to 
wages than as to piecework, and that it is the trades’ unions which 
are restraining the men from going to work on that system. 

At the present time extensive boring, operations are being 
carried out on the Walton estate of J. Waterton, Esq., near 
Wakefield, which give every promise of being successful. ‘The ex- 
tensive estate appears to be full of coal, aseam between two and 
three feet in thickness having been found within five yards of the 
top. 

On Saturday and Sunday the tides in the rivers Thames and 
Medway rose to an extraordinary height, overflowing the banks in 
several places, submerging the adjacent streets, and inundating 
cellars and basement floors. In Wapping, on the Middlesex side, 
the water rushed into the High-street, in the carriage way of which 
there was sufficient depth to float a skiff. 

THE actual amount of work done and materials used in relaying 
and improving the Dublin, Wicklow, and Wexford line around 
Bray-head have been expended, not only because of the positive 
effects of the unfortunate accident of the 9th of August last, but 
through the desire of the directors to reassure the public mind as 
to the perfect stability of their line and works. 

Tue Liverpool Tramways Company’s bill, for the construction of 
a system of street railways through the principal roads of Liver- 
pool, was discussed by the Town Council of Liverpool on Wednes- 
day. It was resolved not to oppose the bill if the company will 
insert certain saving clauses for the protection of corporate pro- 
perty and the regulations of traffic, suggested by the corporate 
officials. 

THE port of Wisbech received in 1863, 124 vessels, of the aggre- 
gate burden of 22,015 tons ; 1864, 158 vessels, 28,542 tons ; 1865, 
217 vessels, 36,514 tons ; 1866, 122 vessels, 22,973 tons; and 1867, 
133 vessels, 24,615 tons. The figures given refer to vessels entering 
inwards with cargoes from foreign countries, and, upon the whole, 
the foreign trade of the port would appear to have made some 
slight progress of late. 

THE commercial accounts from America continue to show an ex- 
traordinary falling off in the trade with this and other countries, 
the value of the goods imported at New York in January having 
been only about £1,910,000 against £2,990,000 in the same month 
of last year, and £3,600,000 in 1866. The exportation of gold, 
however, has been £1,400,000 against £500,000 in each January of 
the two preceding years. 

Tue Belgian Minister of Public Works has concluded a contract 
with Messrs. Tait and Co., of London, for the establishment of a 
monthly service of steamers between Antwerp and Rio de Janeiro, 
Montevideo, and Buenos Ayres, with permission to stop at Lisbon, 
St. Vincent, Pernambuco, and Bahia. The passage from Ostend 
to Rio is expected to be effected in twenty-four days, and the first 
departure from Ostend is to be made on the 16th of March. 

THE amount claimed by the holders of property who were dis- 
possessed by the clearance for the Thames embankment, and some 
other public improvements, was £2,601,000, but the actual money 
payment was nearly £600,000 short of the aggregate demand. 
For the Thames embankment north the claims, being £327,000, 
were settled by 221,000, thus striking olf 32 per cent.; for the 
south embankment £324,000 was asked in compensation and 
£196,000 only paid, or nearly 40 per cent. less than the claims, 

THE quantity of unwrought steel exported from the United 
Kingdom was about maintained last year, the total to November 
30th having been 30,517 tons, as compared with 31,529 tons to the 
corresponding date of 1806,, and 20,568 tons to the corresponding 
date of 1865. The slight decline observable arose in the deliveries 
to the United States, which only amounted in the first eleven 
months of i867 to 17,778 tons, against 18,799 tons in the corre- 


half a guinea. He did not detect the existence of copper in the | agraties period of 1866, and 9418 tons in the corresponding period 
, of 1 
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Ir will, beyond question, be news to many of our readers to 
learn that a magnificent new hospital—an hospital beside which 
all other English hospitals sink into comparative insignificance 
—is being reared up on the south bank of the Thames, close to 
Westminster Bridge. Yet it is even so, and we have much 
pleasure in laying before them a supplementary sheet, prepared 
from drawings and photographs courteously supplied to us by 
Mr. Henry Curry, the architect, which give views toward Palace 
New Road, and the river front from end to end. Above we give 
one plan of the lower floor, and a second plan showing the 
arrangement of all the other floors, which will be alike, and in our 
next impression we shall supply some further illustrations of one 
of the noblest pieces of architecture with which London has 
recently been decorated. Old St. Thomas’s Hospital, it will be as 
well to premise, was removed to make room for the extensions at 
the London Bridge terminus, and the railway company paid a 
very large sum in compensation, which supplies the major part 
of the funds out of which the new structure on the Southern 
Thames Embankment is being built. 

The hospital, as will be seen by the drawings, is arranged on 
the block system, as that best adapted for hospital purposes, and 
especially suitable in this instance to the site on which the build- 
ing is to be erected. St. Thomas's Hospital may be said to 
be designed on the same principle as the great French hospital La 
Riboisiére, but instead of being ranged on two sides of a centre 
court, as the French have their building, Mr. Curry has extended 
his plan in a continuous line. The prominent defect of the La 
Riboisiére Hospital—the too close proximity of the blocks with 
reference to their height—is, however, avoided in St. Thomas’s. 
In the plans above it will be seen that the blocks, or “pavilions,” 
are placed at a distance of 125ft. from each other, the distance 
in the centre court being increased to 200ft., so that ample space 
is left to admit sunlight and pure air to every block of building. 
The general disposition of the structure is best explained by re- 
ference to the plan of the “ one-pair storey,” on which the isola- 
tion of the blocks is distinctly indicated, the intermediate spaces 
on the ground floor being filled in by lower buildings, Corridors 
will run the whole length of the hospital on the ground floorand 
on the one-pair storeys, thereto connecting the several wards of 
all the pavilions. ese corridors will be lighted by large 
windows on both sides, and in the event of it being deemed 
necessary to isolate any particular block, it can be done by 
placing sereens across the corridors and removing the sashes from 
the windows; the opes being then built up with brickwork the 
object is obtained at once. These corridors are not carried higher 
than the first floors, but the flat roof over, forms a means of 
communication to the several blocks of the two-pair storey. 

The pavilions are placed at right angles to the corridor, from 
which a passage leads direct to the wards, and on one side of 
which the staircase stands. The wards are designed to be each 
28ft. in width by 120ft. in length, and 15ft. high, and will accom- 
modate twenty-eight beds in each, giving a cubical space for each 
patient of 1800ft, The beds will be placed at distances of 8ft. 
from centre to eentre, and the windows are ranged alternately 
with the beds, the frames of the windows being low, so as to 
enable the patients to look out without leaving a recumbent posi- 
tion in their beds. One of the most desirable arrangements con- 
nected with hospital construction is easy access to fresh air by 
the patients. is object is obtained by placing external bal- 
conies in communication with the windows facing the river, 
which not only enables patients to be placed on couches, or other- 
wise, in the open air, but give a most cheerful aspect for the occu- 
pants of the wards. Small wards for two beds, immediately con- 
tiguous to, but not communicating with, the general wards, are 
provided in each block for the reception of special cases which it 
may be deemed desirable to separate from the other patients. 
These wards also afford a cubical space of 1800ft. per bed, or 
3600ft. when used for a single patient. On the other side of the 
passage: are placed the sisters’ room, the ward kitchen, and a 
room for the medical officers’ consultations. 

The staircases, most essential points to be observed in archi- 
tecture, will be wide and easy of ascent, and the well-holes will 
be occupied by large lifts and ventilating shafts. The water- 
closets, lavatories, and bath-rooms attached to each ward are 
— from the main building, and are cut off from the ward 

y intercepting lobbies having windows on either side, Each of 
the above-named rooms will have windows on all four sides, so 
as to provide for thorough ventilation, and sufficiently high in 
the walls to prevent draught on the patients using them. In 
this department the foul linen and dust shoot will be fixed, 
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communicating with a receiving-room ‘in the basement for their 
external removal. 

The main hospital may be said to commence on the first floor, 
and consists of three tiers of wards, there being four smaller 
wards provided on the ground floor for the reception of acci- 


dents, &c. The accommodation provided for in the plans which 
we publish herewith is as follows :— 
Wards. Patients. Patients. 
Ground storey... .. «» 3 os e+ 20 each ° 60 
9 os oo se § ft FH a oo ee 16 
a oe 1 a Ae eae 
One-pair storey .. «6 5 os of 2 «x « & 
2 Se ae ve a eo" 68 16 
ee —_ q 4 2 as 12 
Two-pair storey .. 5 oe 2 140 
oat a 2 1 ~~ es 16 
” oo oe os, © 8 oe ee 12 
Three-pair storey .. .. 5 ve 8 wm co oo 18 
a inc 2 he ee a 
a os 40) ae ae on 12 
Total -" @& « ec e¢ oo 588 


The wards, as we said before, are to be each 15ft. in height, 
having flat ceilings throughout. From the corridors on the 
ground floor patients can be quietly and conveniently conveyed 
by lifts to the various wards, the corridors also affording a place 
of exercise in bad weather, and the covered colonnade towards 
the river will be an agreeable lounge for patients during con- 
valescence. 

The foregoing description applies generally to all the pa- 
vilions. The wards on the grand storey correspond in general 
arrangements, but, in consequence of the main corridor on the 
ground storey being placed next the internal courts, the ward is 
shortened to admit of the introduction of the necessary rooms 
in connection therewith. The exact proportion of male and 
female wards, and the general appropriation of the hospital, 
have been wisely left by the architect in the hands of the medical 
officers, who will be the best judges of the matter. 

The general entrance to the hospital is placed in the centre, 
and will be approached from the Palace New-road, Lambeth. 
The entrance-hall, forming the substructure of the chapel, is 
designed to be magnificent in its design, and its dimensions will 
be found convenient for the reception of the friends of the 
patients who may visit at the hospital, and will also form a 
fitting approach toa building of such importance as that con- 
templated. 

The stewards’ or superintendents’ offices are placed im- 
mediately in the front of the hall, so that every person passing in 
and out of the hospital will come under his immediate view. 
From each side of the entrance-hall the main corridors branch 
off, and connect all the departments therewith. The ground 
floor of the first pavilion to the right is appropriated to the 
cooking department, being as nearly as possible in a central 
position. 1t comprises kitchen, scullery, and cooks’ rooms, with 
larder, bread-room, &c., on the basement immediately under. A 
serving-place is provided where the patient’s food will be dis- 
tributed; which, when carried along the corridor to the base of 
the different lifts, can be served in the wards of the entire 
pavilions within three minutes after leaving the fire in the 
kitchen. The ground floor of the first pavilion to the left is 
appropriated to the matron’s department, and is provided with a 
commodious linen store. The basement of this wing is designed 
to be extra storerooms for the matron, and for living and dining- 
rooms for a class of nurses to be called “ Nightingale Proba- 
tioners,” in honour of that queen of nurses, Florence Night- 
ingale, The remainder of the basement not previously referred 
to is for coal-cellars, beer-cellers, stewards’ storerooms, and a 
portion is left unappropriated, to be used as additional baths for 
patients if required. On the right of the entrance-hall will be 
placed the principal staircase, which is to lead to the corridor 
on the one-pair storey, and will be used by visitors, or for 
general purposes, it will communicate directly with the resi- 
dent medical officers’ apartments which are to be in the central 
block, and will consist of sixteen rooms including a common 
room, and one for the use of the medieal and surgical staff of 
the hospital. The exact positions of these two latter rooms will 
also be determined by the medical officers themselves, 

The operating theatres are of ample dimensions, as will be 
seen from the plans, and. capable of holding a large number of 
pupils. A private room is attached to each theatre for the use 
of the operator, with a second room in which a patient may be 
temporarily placed after an operation has been performed, in- 
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stead of the old mode, which was to carry the weak patient a 
long distance, perhaps to a crowded and noisy ward. Convey- 
ance to the mortuary will be provided from the basement, which 
will be shut out from both servants and patients, 

The dispensary and su are to be placed conveniently for 
the service of the hospital off the main corridor, and the medi- 
cines, &c., will be conveyed to the wards by means of the lifts 
before referred to. The laboratory, drug, and store rooms are 


, placed in the basement immediately under the dispensary ; ex- 


ternal entrances also being provided. 

It may be here desirable to give some idea of the proposed 
arrangement for the relief of sufferers who are classed under the 
titles “ patients” and “ out-patients.” All applicants for relief 
at the hospital will enter at a covered porch in Palace New-road, 
Lambeth, near to Crosier-street, and be received in one of the 
admission rooms, according to sex; and if they are admitted 
“ patients” they will pass through the corridors to the wards, if 
not admitted they will be treated as out-patients at the hospital 
dispensary outer door. 

Accidental patients will be at once on arrival conveyed into 
the room set apart for the purpose, which room will be always 
in charge of a resident medical pupil. The out-patients will 
enter at a door towards the southern end of the hospital—a 
room 110ft. by 37ft., in which these people will be classified. 
The physician’s and surgeon’s rooms are to be ranged parallel 
with this last-named room. Having been seen by the medical 
officer, and received their medicine, will pass out into the Palace 
New-road without entering the hospital corridor. A staircase 
will lead direct from the out-patients’ waiting-room to baths 
provided in the basement for the class. 

The administration block is placed at the Westminster Bridge 
end, and will be approached from the bridge. .The one-pair 
storey, which may be called the bridge level, is designed to 
provide an entrance hall, and principal staircase, waiting- 
room, counting-house, receiver's room, strong room, almoner’s 
room, and .a suite of unappropriated offices, which may 
be, used by the clerk and surveyor of the hospital. On 
the next floor is provided the governor’s hall and committee 
room, with waiting rooms, &c., the remainder of the block 
being intended for the residence of the treasurer, and a staircase 
will lead direct from the treasurer’s residence to the main corridor 
of the hospital. The two lower storeys of this block are for the 
residences of three porters, and also for the domestic offices to 
the treasurer's house. A kitehen is also provided for serving 
the dinners to the governor's hall, without at all interfering with 
the culinary department of the hospital proper. A residence 
for a fourth porter is also provided for in the lower sterey of the 
extreme southernmost block of buildings. Four houses for the 
resident officers, containing eight rooms each, exclusive of 
offices, will be erected in the ous shown on the plans. These 
will be approached from the Palace New-road, and will com- 
municate in the rear with the main corridors of the hospital. 
Ample accommodation is provided for ig the attic storey of the 
pavilions for the nurses, &c, 

The chapel over the entrance hall is entered from the one-pair 
storey, with convenient acceas for both sexes, and ig designed to 
accommodate 300 persons, The museums, school buildings, 
lecture theatres, &c., are to be placed at the southerm end of the 
site, as shown on the plans, but the detailed arrangements of 
these departments are not yet completely matured. 

It is hardly n on this occasion to enter minutely into 
the warming and venti arrangements; but it is proposed to 


depend as much as possible on natural ventilation, a simple 
auxiliary arrangement for use di cold asid boisterous 
eee tS Se It is that the smoke- 
flues from the r furnaces and and hot-water 


cistern and coils may be made available. The heating of the 
building will, however, be thoroughly provided for hy open fire- 
places and a most effectual system of hot-water pipes, the plans, 
&c., of which we will give a few weeks hence. hh pavilion 
will have its independent system of ventilation, so as to avoid as 
ec ¥ possible complication in. the arrangements of the 
ospl 

Before we proceed with the dry details of “brick and mortar” 
let us say a word as to the arrangements we have described so 
fully above. As the result of no small experience in the con- 
struction and maintenance of itals le enabled to pro- 
nounce the general design of St. 's as more 
nearly perfect than that of any other ae ports bees 
either in this country or in France, 
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THE machinery which we now illustrate above is erected | angle irons, with provision at each end of frame for receiving the 
on the premises of Messrs, Holland and Hammer, builders, | saw blades. The frame, when set in motion by the steam power 
who are engaged in carrying out large contracts on the Grosvenor | attached, swings in a horizontal plane, and is in position 
Estate, near the Victoria Station, the engineers being Messrs. | by rubbing plates and axle screws. The frame and saws are sus- 
Birrell and Rotheroe, of London. The use of thestone moulding | pended as shown above from a strong = timber structure by 
machine C by those engaged in the manufacture of Bath, Caen, or | pulleys and chains and counterbalance weights, so the pressure 
Portland stone into the usual dressings of buildings, will be found | on the cutting edge of the saw blades = e ly, regulated. 
to effect a vast saving in cost, and, further, to insure accuracy in | The machine is set in motion by a crab gear F, with a quick running 
the various members of the moulding much more than any hand | flywheel and a lever, so that the saw frame can from the 
labour can produce, The machinery consists of ee a ning, | cuts and the slabs or blocks, as the case may be, removed. The 
moulding, and surfacing machines, so that the rough b ck comes | planing and moulding machine is really an improved edition 
into the yard and leaves it as a handsomely moulded cornice, &c. | of the ordinary iron planing machine so arranged that it cuts both 


The saw frame E is of wrought iron, strengthened and braced by | journeys, that is to say, on the forward and return actions. The 


that 
easil 
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tool boxes permit four tools to be used at the one time. The 
cutting slips are of steel, and, as ina moulding plane, of the design 
selected by the engineer or architect. 

The rubbing and surfacing machine D consists of a circular revolv- 
ing disc, made of a mixture of cast-iron, the upper surface being 
chilled to a moderate extent and then scraped to a true surface. 
This disc is surrounded . ye frame provided with slots 
for carrying away the sand, grit, &c. On this disc the scantling 
of stone is and held a little winch whilst being taken 
out of winding, and surfaced prior to being placed in the moulding 
pe Lay ee to ¥ .. - Ro given 

an engine the same engineers, orse power; 
cylinder being 12in, di ke 24in, 
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FOREIGN ACENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M,. Xavier, Rue de la Banque. 5 
BERLIN.—Messrs. A. ASHER and Co. Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., B.4 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 


PUBLISHER’S NOTICE. 

With this number of THE ENGINEER is issued as a Su a 
double-page engraving of St. Thomas’s Hospital. Each number 
foe eS by the Publisher, will contain the 

ut and Subscribers and others are requested to notify 
the fact at this Office should they 


NOTICE. 
To CoRRESPONDENTS.—A ‘a result of a great increase in the circula- 
tion of THE ENGINEER, and consequently in the time occupied in 
inting each issue, we are compelled to go to press at an earlier 
ur than we have heretofore found necessary. We beg therefore 
to inform our correspondents that all letters intended for speedy 
publication should reach our office not later than the afternoon of 
Wednesday. Communications coming into our hands on Thurs- 
day morning cannot, as a rule, appear in future till the Friday 
week following. 





not receive it. 








TO CORRESPONDENTS. 

*,* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

ERRATA.—Ja our last impression, page 100, second cine of last paragraph in the 
third column, for “A ton of metal costs £10,” read, “ A ton of nitrate costs 
£10.” Aiso in our issue for January 3\, p. 87, Sir Humphry Davy’s brother, 
Dr. John Davy, was erroneousiy called Edmund Davy. 

T. S.— Address the Secretary, Lloyd's, Royal Exchange, 

LOCOMOTIVE.— The pressure on the outer tube is 100 lb., and the effective pressure 
on the inner tube is also 100 1b. 

OLD SUBSCRIBER.—J¢ is almost impossible to obtain any information or matter 
such as you speak of from the Government, 

R.\H, AND CO. (Byhouse).—Bovill's patent has expired, We are not certain, but 
believe that Gordon's patent has also expired. 

A. M. C. (Stowmarket).— We have no recollection of the notice. We have no 
doubt you can obtain the book through any good London publisher. 

A YOUNG MINER. — You can probably order the paper to which you refer 
through Messrs. Sampson, Low, and Co,, publishers, Ludgate-hill, London, 

W. E. B.— We are not surprised by the information in your note. Write once 
again, and let us know the result. If you fail we may be able to help you. 

R. J. (Accrington).—You can procure the book through any London publisher, 
Write to Messrs, Spon, Charing Cross, or Messrs. Lockwood, Stationers’ Hail- 

court, Ludgate-hill. 

X.—Smith, of Wainut-tree-waik, Lambeth—we do not know the number—is the 
best model maker of whom we know, You can also have models made at the 
“ Model Dockyard,” Fleet-street. 

J, B. (Wednesbury).— The number is 2847, 10th October, 1867. The specification 
is not yet printed, and consequently cannot be had. Six months must elapse 
Jrom the date of the patent before you can have it. 

C, F. M.—We jear you will find few engineers disposed to believe that chimney 
stacks can be dispensed wih. Weill-built stacks stand very heavy gales with 
safety ; it is those which are old and badly built that are blown down. 

W. ¥. F.—The boiler wiil stand 60 1b. per inch, but we should prefer to work it at 
not more than 501b. The spaces between the stays in the steam dome and upper 
portion of the boiler are too far apart, but they contain pienty of metal. 

T. N. (Batley).—They are jairly good diagrams, but in no way remarkable, 
The vaive gear is not very perfect in its action, or the steam is wire drawn by 
the throttle valve, for the pressure begins to fall Srom the commencement of the 


stroke. 

D. F.—Saddle-back ( Barlow) rails have long gone out of use, and we are unable to 
call to mind at this moment any district in which they are in use. They have 
been discarded for various reasons, among others Lecuuse of the difficulty of pro- 
ducing such @ section sound, 

SHADE OF HUDIBRAS’ jeu d’esprit has afforded us and others much amusement, 
but, as the ** Shade” has anticipated, being scarcely suitable sor our columns, 
we will forward copies of t to the parties peculiarly interested in tt. Will the 
“ Shade” favour us with his name in the flesh?” 

G. M.— We must refer you to a consulting engineer—if for no other reason, 
because we cannot find space to reply properly to your very numerous questions. 
You will find a great deal of information on heating air in“ Peclet’s Traite de 
la Chaleur,” and in” Truran’s Lreatise on Iron-making.” 

8. D.— You canno: safely reckon on the men exerting each a greater average pres- 
sure on the crank throughout a revolution than 25 lb., and allowing for friction, 
and supposing the rope does not wind on itself, there must be thirteen and a-half 
times as many cogs in the spur wheel as in the pinion, Thus, if the pinion has 
seven cogs, the spur wheel must have ninety-four or ninety-five cogs. Thin. 
pitch wil be strong enough if the wheels are made of good metal, and properly 
put to work, corresponding to a diameter of aft. for the spur wheel, A pinion 
of seven cogs, however, will be too small in the body we think to take a shaft of 
adequate strength for the work. The smallest pinion you can use with safety 
will probably be one of ten teeth, 4fin. diameter at the pitch circle. The 
spur wheel must then have 135 teeth, corresponaing to a diameter of about 5ft. 
Sin, The proposed work is rather too much for two men. 








NAIL-CUTTING MACHINERY, 
(To the Editor of The Engineer.) 

Sir,—Can any of your readers inform me whether there are machines con- 
structed, and by what firm, to make cut nails with stamped heads? 

February 8th, 1868. A CONSTANT READER. 

DUPLEX PUNCHING BEARS, 
(Zo the Editor of The Engineer.) 

SIR,—I shall be much obliged to any of your correspondents who will tell me 
by whom the duplex punching bear was invented, and whether it is or is not 
protected by a patent. SHIPBUILDER, 

Glasgow, February 8th, 1868. : 

TUBULAR PROJECTILES. 
(To the Editor of The Engineer.) 

Srr,—In the “ Correspondence” column of your issue of the 7th inst. I find 
@ letter signed, “James Forsyth, Lieut. Bengal Staff Corps,” referring to a 
— in bese name bs ae (?)—of Oxford, ana pointing out 
that the object patented—a tubular rifle projectile—was fully descrii 
Forsyth's work. ’ on was 

Allow me farther to state that a tubular projectile was patented 
early as 1854, and that I have more recently patented a eran i4y cate 
projectiles which, I believe, cover everything which Mr. Hookham has subse- 
quently sought to secure. J. MACINTOSH. 

10, Strand, London, W.C. ' 


THE SCINDE RAILWAY FLOATING DOCK, 
(To the Editor of The Engineer, 

Srk,—Having read in your journal of the 7th inst. the description of the 
floating dry dock for the Scinde Kailway, I take the liberty of calling your 
attention to a slight error in describing the joint of the gate. 

The india-rubber is not attached to a timber packing, but is chemically 
united to strips of iron during the process of vulcanisation of the rubber by my 
patent process. By this means the rubber works freely without being exposed 
to any frictional surfaces. The only mode of securing rubber to timber is by 
nailing or clamping, either of which alone is a source of its destruction ; and 
my process, as explained above, is the only meansof inseparably uniting rubber 


to metal. LOUIS STERNE. 
8, Great Queen-street, Westminster, February 12th, 1868, 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 18th, at 8 p.m. 
—“ On the Supporting Power of Piles, and on the Pneumatic Process of Driving 
Tron Columns as p in America,” by Mr. W. J. McAlpine, M. Inst. C.E. 
SOCIETY OF ENGINEERS.— Monday evening, February 1|7th, 1868, at half- 
the Panama Railroad,” and ** On 
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OUR NAVAL STRENGTH. 

Monpay last was a day to be marked with white chalk 
at Chatham. The representative of the most advanced 
practice in broadside ships of war, in the shape of 
the Hercules, was floated quietly out of dock in the 
presence of admiring multitudes. Some weeks since 
we illustrated and described this ship and her engines 
so fully and accurately from drawings specially fur- 
nished us for the purpose, that we should but repeat 
ourselves did we say anything of her construction 
now. But one point, indeed, requires elucidation, namely, 
the arrangements for working her guns, and these we shall 
fully illustrate in our next impression. It remains to be 
seen how the Hercules will acquit herself at sea; and 
whether she will or will not prove more successful than 
other productions of such genius as Mr. Reed possesses, 

The birth of a new ship of such pretension affords an 
excellent motive for the consideration of questions con- 
nected with the efficiency of our fleets, a subject of impe- 
rial importance, about which there is always something 
to be said. It has recently been handled t several of 
our contemporaries, notably by the 7'%mes and by the Army 
and Navy Gazette. By the former fairly and honestly, 
and, upon the whole, rationally and well. By the latter, 
with an evident leaning to the side of the angels, as repre- 











mechanical knowledge to be expected in a military journal, 
We shall consider the arguments of the Army and Navy 
Gazette first, as they are easily dismissed. The opinions of 
the 7'iimes deserve more consideration—more, indeed, than 
we have space now to devote to them. 

The Army and Navy Gazette of Saturday” takes the 
Times to task for stating that “the reason of our deficiency 
of ironclads is that the Comptroller and Chief Constructor 
do not know how to build them,” and proceeds first to 
find fault with the Achilles, and then to assert that “ this 
one superior ship” is not “as originally designed, but as 
modified and improved by Admiral Robinson and Mr. 
Reed.” It is a pity that our contemporary did not before 
writing these words, make itself master of the real facts 
of the case. These are, that the only modification of the 
least moment which she underwent consisted in con- 
tinuing her armour all round to the height of the 
main deck; and even this change was due to a sug 
gestion made by the late Mr. Oliver Lang, and’ her 
armament was reduced as a consequence of its adop- 
tion. Her lines were not altered in any way from Mr. 
Watts’ designs. We do not know who claims her present 
imperfect hermophrodite rig as the conception of his 
brain. So much for the statement that this fine ship owes 
anything of her efficiency to Mr. Reed. 


We have next to consider the comparison which is insti- 
tuted by our contemporary between the Achilles and the 
Bellerophon. In the first place we are told that the guns 
of the latter would penetrate the former through and 
through; but our contemporary forgets to mention that 
the guns of the Achilles firing chilled shot could equally 

netrate the Bellerophon. The Achilles, again, could fight 
ner rival or 10t just as she pleased, and could take what 
position she chose, and the distance that best suited her, 
in right of her much greater speed. All this is on the 
assumption that the water was moderately smooth. In a 
gale the Achilles could literally blow the Bellerophon out 
of the water at her leisure, because the latter ship could not 
from excessive rolling fire a gun, while the main deck of 
the Achilles would scarcely be wetted. If the screw of the 
Bellerophon were fouled or damaged, or if her engines broke 
down, he would be absolutely at the mercy of her rival 
as she is practically unm ble under sail, while the 
Achilles in spite of her length steers well under sail alone. 
Again, the Bellerophon has never yet attained her ex- 
pected speed at sea, and this is not to be wondered at when 
we remember her miserable coefficient. Great capital is 
made by the Army and Navy Gazette of the fact that the 
ship absolutely steamed at thirteen knots the other day for 
three whole hours! We presume with Nixon’s best hand- 
picked coal andanarmy of trainedstokers. Mr. Penn’sengines 
are probably locked up by the form of the hull, and cannot 
develope the power which could be got out of them in a ship 
of better lines. The Army and Navy Gaze:teappears to admit 
that the Bellerophon isslow because she isshort, and proposes 
the notable remedy that more powerful engines should be 
put into such hulls in future, “and so put long and short 
ships upon an equality in point of speed as steamers.” 
Were we disposed to be hard on our contemporary, which 
we are not, we should term this simple idiocy. As the 
Army and Navy Gazette is not expected to be well up in 
engineering matters, we do nothing of the kind. We state 
for its information, in order that it may not commit the 
like blunder again for lack of knowledge, that the Bellero- 
phon could not be fitted with more — engines with- 
out sacrificing space which cannot 8 in the first 
place; in the second, use no combination of brass 
and iron would withstand for any length of time the 
strain caused by engines of the power required to bring 
up her speed to that of the Achilles; and lastly, because she 
could stow coal for but a few hours instead of days. The 
ship now carries coal for but three days seven hours at a 
speed of eleven knots. She, like all other steamers, burns 
fuel in the ratio of the cube of her speed. Thus, if she 
consumes 133 tons per twenty-four hours at eleven knots 
she will burn 220 or thereabouts at thirteen knots. At 
eleven knots she carries coal for seventy-nine hours only. 
An sum in the rule-of-three will show our contempo- 
rary that at thirteen knots she will carry coal for but forty- 
three hours thirty-five minutes; and this takes no account 
of the additional weight of her machinery, boilers, water in 
boilers, or of the space iost for the stowage of coal by the 
increased dimensions of the boiler-room. We com- 
mend these truths to the attention of our contempo- 


rary. Ne sutor ultra crepidam. No one expects military | 


and naval journals to be authorities on engineering matters; 


but they should not write as though they were. 
Turning to the J'iimes of Wednesday we find an article 
of a very different character, which contains many home 
truths which the Admiralty will do well to consider. 
Among other'things the Z'imes asks, “ Why do we obsti- 
nately refuse to build small ironclad single-turret ships with 
low freeboards, and one or two guns of the heaviest 
calibre; multiplying the number of these gun-carriages as 
the demands of our fighting navy and the extent of our 
coasts and colonies require?’ We repeat the question in 
a somewhat modified form. Why do the authorities 
obstinately refuse to convert some of our old wooden ships 
into efficient coast defence vessels by cutting them down, 
piating them, and fitting them with turrets? In this way, 
or acost of about one million sterling, we could be provided 
within about nine months with nine or ten turret ships, 
steady in a sea way, mounting the heaviest guns, able to 
steam as fast as the Bellerophon, equally as manageable 
under steam or sail as she is under steam, affording 
ample accommodation for crews, stowing as much coal as 
would suffice for three or four days’ steaming, capable of 
entering most of our harbours even of the second class for re- 
pairs, and as impregnable, all things considered, as any ship 
afloat. It is impossibleto supply the answer. Yetif war broke 
out to-morrow it is absolutely certain that every one of our 
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now despised unarmoured ships would become, metaphori- 
cally speaking, worth its weight in gold. We should have 
them fitted up “ anyhow ” for coast defence, simply because 
they supply the only reserve on which we can draw in our 
The utmost possible despatch has been 
used in the construction of the Hercules—we wonder, 
how much we shall have to pay for her?—yet twenty months 
have been occupied in the work, No one imagines that any 
war in which we may engage will last twenty months, or that 
we could dispense for that period with important additions 
to our naval strength, yet, unless we resort to cutting down 
and plating our old ships, where are these sudden additions 
to come from? Why not, then, seize the moment, and 
convert some ten or a dozen now useless craft into efficient 
turret ships? No other government on the face of the 
earth would, under our circumstances, act the foolish part 
we act; and this not because the authorities as a body are 
opposed to the scheme of conversion, but simply because a 
party fight against it with an ill-directed energy worthy of 
a better cause. We have paid frightful sums almost 
without a murmur for ships which no man can pronounce 
to be worth the difference in cost between them and con- 
verted ships, yet we refuse to try the experiment of trans- 
forming even one of our much-belied old shins into a turret 
vessel. One way or other the question must soon be 
solved. The mania for ship breaking which could not 
spare her Majesty’s little yacht Fairy, endeared to 
her by a thousand fond associations, is not likely to 
spare the hulls which lie in the Medway in a condition 
giving ample evidence of the success which has attended 
the policy of the Admiralty—that of observing a masterly 
inactivity. 
TECHNICAL EDUCATION, 


Lone ages have rolled away since the first Britons, who 
have left their bones behind to puzzle ethnologists, stalked 
erect through the length and breadth of these islands. 
Short slender men were they, with long skulls and a very 
neglected education, They were allied douLtiess to Kings- 
ley’s primitive savage, who on being ushered into the 
world divided everything he saw into two great classes— 
“first, into those which he could eat ; and secondly, into 
those which could eat him.” These forefathers of ours 
were related in anatomical structure to the natives of 
Northern Africa and Southern Europe, and their technical 
education enabled them to make weapons of bone and 
stone with which they killed wild beasts and slaughtered 
each other, and to make matters square it is to be feared 
from the evidence that they not only ate wild beasts but 
wild men, their fellow-countrymen, into the bargain. 
Clothed in a shaggy wolfish skin, if they wore clothes at 
all—which they probably did, as they have left behind them 
polished pins of Sonp—4s is not an improbable supposition 
that they looked with sovereign contempt upon continental 
savages who could not polish Tease or make stone hammers 
to knock captives on the head in a scientific manner. 
In this state of conscious superiority over their neigh- 
bours we may imagine that they looked with justifiable 
contempt upon every new thing which did not emanate 
from themselves, that they resisted change, and “ pooh- 
poohed” the clamour of a few insignificant noisy radicals, 
who had taken up a foreign notion that by burning cer- 
ain kinds of dirt in a fire some shining stuff could be pro- 
duced which would make better weapons than those of 
bone and stone as used from time immemorial by their 

andfathers and dmothers, We may further picture 
that they killed and ate the said innovators, thereby nip- 
ping the heresy in the bud, and that they sung a song in 
choice gutturals over their graves, setting forth that 
“ Britons never would be slaves,” that “ Britannia ruled 
the waves,” and a lot more noisy effusions which make all 
who join therein feel very big and grand, especially where 
the noise is supplemented by the clamour of wind instru- 
ments. Possibly it was whilst in this happy frame of mind 
that our forefathers received the visit they certainly had 
from tall round-skulled men from northern Europe, who 
carried in their hands weapons of metal, and ey Fa 
conquered, or made slaves these noble Britons, who abju 
technical education, and did not acquire in good time the 
art of making weapons from the dirt of our clayband 
deposits. 

As — is short, and elastic newspaper columns have 
not yet been invented, a leap must now be taken from these 

re-historic times to the period of the invasion of Britain 

y the Romans, that being the date of first reliable written 
account of the condition of the dwellers in these islands. 
Then our forefathers were barbarians, but not sa’ for 
they knew how to till the ground, to make acoarse kind of 
cloth, to perform certain military evolutions in war, and 
had acquired other useful little arts. But in technical 
education, in the arts of war, navigation, and the con- 
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struction of weapons of metal, they were behind the 
Romans who consequently brought them into subjection. 
Whether these early Britons a clever classical know- 
ledge of the dead lan of Scandinavia nobody knows, 
but such education bat not help to make armour, 
or to keep Roman iron out oftheir intestines; hence, the 
men of superior technical education conquered the land. 

Take we another great leap into the middle of the days 
of Queen Bess, and we find that the two-legged animals 
have so far progressed as to clothe themselves in garments 
of many colours, to leave off painting their skins—court 
ladies excepted—and to reduce the amount of blood and 
slaughter of human beings, necessary, as they thought, to 
constitute good government. In such halycon days no 
wonder that Stowe, the great historian of that period, 
prefaced his “ Annals of England” with laudatory 
remarks respecting the wise and good age in which he 
lived. Yet at that very period, though the bay was 
better clothed than of old, the mind was so far chained 
that as soon as the Smithfield fires of Mary’s Protestant 
victims ceased to glow Elizabeth lighted the funeral fires 
of Roman Catholics, and many a heretic did her well- 
beloved Bishop of Norwich roast alive for the good of the 
souls of his flock and the glory of England. And in our 
e of dead 
and buried Pagans as the sum and substance of all desir- 
able earthly knowledge, whilst they coupled with this 
teaching a theology which upheld as a glorious act the 
roasting or execution of religious offenders ? 

With another leap, landing us in the beginning of the year 


. 1868, we find the languages of the dead and buried Latin 


and Greek Pagans still upheld in British universities and 
public schools as the summit of human knowledge most 
desirable to obtain. Rusty, and musty, and dusty, and 
fusty are the men who force poor boys to delve for ten or 
twelve long years in the mud of Paganism, and then turn 
them into the great world as ignorant of anything but 
cricket and athletic sports as it is possible for human 
animals of such age to a. So these ¢ boys grow into 
men, and live in the houses of their fathers, whence they 
issue to hunt foxes, attend horse-races, or to govern the 
nation, and conscious they are that they are fit to govern 
the uation, for do they not see how pitiably ignorant is 
the agricultural labourer who cannot talk Latin? Neither 
can they themselves, for the matter of that, because of 
their master’s peculiar method of teaching it by a system 
called “ parsing,” ingeniously contrived to pull a boy back 
in gaining a knowledge of the language nearly as fast as 
he would go forward under a natural system of tuition. 
Thus the poor boy finds it as difficult to get to the end of 
his task as young Joe found it to get to school. But as 
everybody does not know how Joe travelled to school, and 
without a parable of the kind will find it difficult to 
understand how modern pedagogues teach Latin, here are 
the facts of the case: — 

Young Joe went to school wi owld Tommy Stretch, zo one day a 
never coomed till awo’mwoast night. ‘What's th’ razon you be 
here at this time?” says Tommy. Joe hackered wi vear—‘‘ Begs 
yer pardon,” zays he, “‘twas zo uncommon zlippy, every step I 
tuk vorrard I went two backerds.” ‘‘ Ye young wasbird,” zays 
Tommy, ‘if y’d done that ye wouldn’t be here at all, zo I'll gie 
it to ’e unmarciful—that’s what I wool, vor tellin’ zuch lies.” 
“Oh, dwont’e ! dwont’e!” zays Joey, ‘I'll tell’e how ’twere, I 
gied up gettin’ here at all, zwo I turned back to gwo to mother’s, 
and I zlipped back here, zo dwont’e wallop I.” 

In like manner some few intelligent boys at public 
schools have sufficient strength of mind to resist the re- 
tarding effects of the method of teaching grammar and 
parsing, and, whilst fleeing from the benumbing influence 


of the orthodox grind, unexpectedly become better clas- 
sical scholars than their fellows. French, under a good 
system, can be taught in a few months, and so might 
Latin under a simple and common-sense method of 
teaching. 


In the same year—1868—may be seen, side by side with 
the worshippers of dead languages, a new race of men who 
have tracked the stars in their courses, and forced sun, 
moon, and earth to yield up some of their richest secrets. 
These men have driven ships across the ocean in the teeth 
of both wind and tide; they have bridged arms of the sea 
and great rivers with the smoothest of roads, on which 
they carry their fellow-mortals with the speed of the wind. 
They have dug their way into the bowels of the earth, 
and disentombed strange monsters and stranger stories 
from the sepulchre of past ages; they have evoked invi- 
sible powers and bent them to their will, making the very 
lightning a servant to do their bidding. The worshippers 
of the past watched the uprising of the new race with 
fear and trembling, dreading the publication of their own 
ignorance and their loss of power over the ignorant multi- 
tudes around. Wherefore they raised a great dust, and 
threw big stones at the Royal Society, the only result 
being that the stones fell back to graze their own shins. 
And now the small but powerful knot of men of science are 
taking a somewhat aggressive attitude, knocking down 
the lath and plaster fortifications of schoolmaster-men, and 
irreverently turning their hollow idols topsy-turvy, ex- 
hibiting their emptiness to all who chose to look. 

The onslaughts of men like Tyndall, Mill, Huxley, and 
Gladstone, were hard enough to bear, but a dismal howl 
arose from the antiquarian ranks when Mr. Farrar, the 
child and the friend of public schools, sprang from out 
their own ranks to head their assailants, to declare that 
from a life-long knowledge of the chief British public 
schools he could bear witness that they were a disastrous 
failure, that boys after grinding at Eton and Harrow for 

ears left school as ignorant and as satisfied with their 
ignorance as human boys could possibly be, and to tell how 
he himself looked upon his own classical knowledge as the 
least valuable of what acquirements he had. Therefore, 
since the lecture at the Royal Institution last year missiles 
have been hurled from every direction at the head of Mr. 
Farrar, who received them all very coolly, then came for- 
ward again a fortnight ago to give the present race of 
schoolmasters a few more knocks on their hollow heads 
with a scientific hammer. 

As prejudice, stupidity, and in a few, cases self-interest, 
are the only opponents of Mr, Farrar and his followers, 





the old system of education has no choice, but will be forced 
to commit the “ happy despatch with as little delay as 
possible. ly some of the schools have begun to give 
way. The older universities are on the move, especially 
Oxford which has recently been honoured with ission 
to publish some standard technical works by Sir William 
Thomson, Dr. Balfour Stewart, and other pre 80 
London University has adopted a more sensible ag than 
either of its older rivals, by conferring a scientific d 

and lessening the stringency of examinations in Greek an 
Latin. Moreover, from the real personal ability of most 
of its examiners, and the superiority of its system, its 
honours are real certificates of merit, of considerable value 
to the owners. At Glasgow University Sir William Thom- 
son has adopted a very good system of teaching science, 
for he makes his students perform the necessary experi- 
ments with their own hands instead of acting the part of 
spectators, and this example is worthy of imitation. 

It is true that clever men have sometimes arisen from 
the public schools—take Byron and Aytoun for example— 
but such men are exceptions rather than the Tule, and owe 
their rise more to natural abilities than to the system of 
education. Here is Aytoun’s opinion of a classical educa- 
tion in his own words :— 

“* What text-books read their children at the schools ? 
Derive they Latin from a hymnal source, 
Or from the works of rigid anchorites ? 
Not so! That hog of Epicurus’ sty, 
The sensuous Horace, ushers them along 
To rancid Ovid. He prepares the way 
For loose Catullus, of at voluptuous strain 
Is soon dismissed for coarser Juvenal. 
Take we the other language—Is there much 
Of moral fervour or devout respect : 
That can be gleaned from old Teomemte lays, 
Or ys oe urning starts? What pious lore 
Can the alembic of the sage extract 
From the rank filth of Aristophanes ? 
Is Lucian holy reading? And, if not, 
Why in the name of the old garden-god 
Persist they in their system? Pure indeed 
Must be the minds of those compelled to wade 
Through all the dunghills of antiquity.” 


STEEL RAILS. 

Wuat we think of the relative merits of Bessemer 
steel aid iron railway bars is by this time pretty well 
known. We were the first to point out that engineers in 
general, following the fashion set them by a few engineers 
ip particular, ant led away by an ingenious, well conducted, 
tl prejudiced advocacy, manifested a tendency to fall 
into the grave error of ep. a new material for construc- 
tion without considering the necessity of tirst making them- 
selves fully poe i with its merits and demerits, 
When we undertook the task of advocating a little caution 
in the use of Bessemer rails we anticipated opposition from 
the Bessemer steel-at-any-price-party, and our anticipations 
have been more than fulfilled. On the other hand, however, 
we did not long stand alone; nor has the cause of iron rails 
lacked support. To say nothing of the eminent members 
of the profession who have used their pens with skill on 
our side, more than one of our contemporaries has 
endorsed our views, supplemented our statements and 
facts, and adduced fresh arguments in support of those 
which we have already advanced. After all, the uncompro- 
mising and inconsiderate advocates of steel constitute a 
small minority, and small as it is, the proportion which 
the steel rails newly purchased or laid down bears 
to the business which has been transacted in iron rails is 
still smaller. Nor is this to be wondered at. Engineers 
who value their reputation invariably act on Bacon’s apho- 
rism, that “ experience is the fcundation of all knowledge.” 
And it requires but little examination of facts to learn that 
about steel as a material for rails we have little or no direct 
experience whatever, certainly none which can justify the 
indiscriminate adoption of Bessemer metal in the stead of 
iron at the present moment. The subject possesses such 
importance that we make no apology to our readers for re- 
turning to it again and again; and it will not be out of 
place here to examine once more what can be said in favour 
of Bessemer rails and against iron. We run the risk of 
repeating ourselves, but truths are seldom received as such 
by the world on their first enunciation, and this fact sufli- 
ciently justifies us in the course we adopt. 

Bessemer steel rails, we are told in the first place, last 
longer than any other rails in the market or likely to be 
placed in the market. This is the broad proposition of the 











mger than any other rails, 
how much longer, On this point, as is quite natural, 
seeing that no one knows much about the matter, they are 
slightly indefinite, We are told on one hand that Besse- 
mer rails will last three times as long as iron, and on the 
other that they will last sixteen times as long. One hundred 
years, however, appears to be the favourite period for fairly 
eavy main line traffic, Let us suppose that as far as mere 
wear is concerned, then, a Bessemer rail will last a century; 
but before granting this much, even for argument’s sake, we 
must point out that theassignment of such a measure of dura- 
bility is simply a piece of pure speculation, which has not 
only not a ow of proved fact to rest on, but is clearly 
opposed to the results of such experience as we have. 
under heavy traffic Bessemer steel rails as hard as it is 
safe to use them, and of excellent quality, lose by wear 
about one-sixteenth of an inch of surface per year; so that 
assuming half an inch to be the utmost they could afford 
to lose, eight years would represent their lifetime. Down 
the country, of course, they would lose weight less rapidly; 
but it is difficult to suppose that under any circumstances 
of traffic which could possibly justify their use at all, they 
would lose but one two-hundredth part of an inch per an- 
num, which would represent balf an inch lost at the end 
of a century. Assuming, however, with Mr. Mushet, 
that a Bessemer steel rail will last one hundred years as 
far as mere wear and tear are concerned, it by no means 
follows that that rail will be good and sound and fit to 
support traffic at the end of one-half the time. We cannot 
alte mind a single instance in which any bar of iron or 
steel has been exposed for a century to constantly recurring 
heavy strains, and therefore neither we nor any one else 
can say as a fact what molecular changes would take place. 
It is still a moot point whether impact constantly repeated 
does or does not induce crystallisation; quite as much may 
be said on one side as on the other. Any argument that 
steel rails may undergo molecular deterioration is opposed, 
not by citing certain rails as an example to the contrary 
—for no steel rails have been long enough in use to settle 
the point—but by bringing forward steel tires, which, it is 
asserted, do not become crystalline. Now it is quite certain 
that steel tires have broken before now; they have broken 
indeed by the wheel on which they had been titted being 
thrown out of a railway wagon. But waiving this point, 
we submit that tires are not admissible as evidence, simply 
because it appears certain that long spaces of time, either 
with or without vibration, are necessary to induce a change 
in the molecular structure of metals, as in the case of bells 
and guns, the former of which improve in tone by age; and 
tires are in all probability worn out long before such 
changes can be properly developed. Be this as it may, it 
is certain that large numbers of steel rails have broken 
exactly in the chairs, Such rails have been called brittle, 
but there is no evidence to show whether they were 
rendered brittle by being hammered into the chair by the 
tread of passing wheels, or whether they were originally 
brittle. To assert dogmatically that steel rails cannot 
undergo molecular deterioration in continued service is as 
rash as to assert in the same way that they can, and do 
The point is one which cannot be set at rest for many 
years to come, until, in fact, steel rails have been down for 
a long time—say fifty years or so. We are now dealing 
with the second proposition, that is “that Bessemer rails 
are safer than those of any other material,” because it is 
impossible to disassociate it from the question of durability ; 
and we may therefore, without any digression, point out 
that if a rail becomes after a few years’ service so 
brittle as to be unsafe, it is to all intents and 
purposes worn out—its constitution, so to speak, is 
ruined, and, however fair to look upon it may be, it 
must be replaced. And it is evident that a material 
as to the excellence of whose constitution a doubt 
can exist, has no claim whatever to be regarded as the safest 
for railway bars. There is no sufficient evidence, we re- 
peat, to show that Bessemer steel rails—we do not speak of 
Mr. Bessemer’s choicest productions, but of such rails as can 
be had in the market—are safer than iron, or, indeed, as 
safe. A single fact bearing on this point will suffice to 
prove at once how little foundation there is for assuming 
that all Bessemer rails in the market are safer than any other 
material, and to settle the question as to the possibility of 
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asserted that steel rails are positively safer than iron 
rails, and that so far from the steel undergoing any 
deterioration it is positively improved in quality by the 
impact of the passing load. And, finally, it is asserted that 
steel has a great advantage over iron because bad steel 
rails cannot bemade, but bad iron rails can be andare. We 
believe that these three statements contain nearly all that 
is asserted in favour of steel. Other arguments for its use 
in the shape of rails there may be no doubt, but they are so 
comparatively insignificant that if the three propositions 
iven above are proved to be untrue, there is nothing of 
the least importance left to be said for Bessemer rails. 
Now we have not the least hesitation in asserting that 
not one of these three propositions is expressive of the 
result of experience properly so called. Iron rails can 
easily be made which will last fifteen years under a very 
heavy tratiic. Therefore before we can tell by experience 
wholes Bessemer rails will or will not prove more durable 
they must be tested for at least this period, But little or 
onlider had been heard about them until the year 1861; 
and it may be safely stated that no Bessemer rail has ever 
yet been worn out, at least in ordinary main line service. 
it is true that Bessemer rails have been put down in certain 
situations and have beaten given makes of iron rails. But 
from such limited eaperenensal inquiries it is unwise to draw 
broad deductions, e ascertained results, however much 
in favour of Bessemer steel do not in any Way justify 
engineers in assuming that such Bessemer as are DOW 





tendered, one a continental house, two others ranking 
among the largest steel makers in the kingdom, and the 
fourth a Welsh company. The tenders of the three first 
were identical in amount—#14 10s. a ton; but the Welsh 
house actually secured the order at £11 10s., and the rails 
are now, we believe, being delivered. Comment on such 
a fact is, we think, needless. 

Before going further it may be wel) to place here in 
a condensed form the statements for and against Bessemer 
rails which we have just examined :—Ist, such rails last 
longer than any other material known in the market. To 
this we reply that no Bessemer rail has yet lasted as long 
as thousands of tons of iron rails have lasted, and that as 
a consequence the accuracy of the statement has yet to be 
tried by direct experiment. 2nd, it is asserted that 
Bessemer steel rails are safer than any other material; to 
which we reply that there is no practical information in 
existence to settle the question one way or the other, and 
that, considering the very small proportion of steel rails 
laid as compared with those of iron, a sufficient number of 
breakages have occurred to render it more than doubtful 
if Bessemer rails are even as reliable as iron; while the 
notorious uncertainty distinguishing Mr. Bessemer’s metal 
from all other steels goes far to prove that rails made under 
his patents can never confer any peculiar immunity 
from danger on passengers, 3rd, it is asserted that bad 
Bessemer rails cannot be made, which we assert to be 
absolutely untrue, because the quality of the finished 
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metal must mainly ene on that of pant pos Pee annem: 
taining large quantities osphorus and other impurities, 
Silat to once th tha i alt thaws of the word, are being 
daily converted into steel. Ina sentence, it is as easy to 
make bad Bessemer rails as it is to make bad iron rails. 

Hitherto all our arguments against the hasty and gene- 
ral adoption of Bessemer rails have been based on the 
fitness of good iron for the intended purpose. But we 
now wish to call the attention both of engineers and iron- 
masters to a material which, standing on the confines of 
iron and steel, is superior in all probability for the required 
purpose to both, whether as regards price, safety, or 
durability, and of which not nearly enough has been heard 
in this country. We allude to puddled steel; a material 
which has been used in Germany for many years. 
rte meee steel is little more than a very fine-grained, ductile, 
and homogeneous iron, possessing many advantages over 
Redeiace ean for rails; and affording an excellent answer 
to what we have just laid down as the first proposition of 
the Bessemer steel-at-any-price party. In the first place the 
material can be produced cheaply ; no peculiar oresareneeded, 
any pig which will puddle into fine grain iron will make 
puddled steel. As a consequence puddiled steel rails can be 
had for about £12 per ton, or from £2 10s, to £3 less than 
good Bessemer bars. ‘This fact in itself would be strong 
argument in its favour provided it could be shown to be 
as durable as Bessemer metal. Now since 1854, long 
before Bessemer rails were made or heard of, puddled 
steel rails have been extensively used in Germany, not in 
competition with malleable iron rails costing £6 vr so per 
ton, but with iron rails made carefully to specification, and 
costing £10 10s. per ton, and with excellent results. In 
this country several hundred tons were laid on the London, 
Brighton, and South Coast Railway in 1863-4, and they 
have given results quite as good as any Bessemer rails. 
But it is not for durability and moderation of price alone 
that puddled steel rails claim our attention. ‘ihe perfec- 
tion of a rail would be one with a very hard head and a 
fibrous foot. Given the fibrous foot, the head can scarcely 
be too hard, cannot possibly be too homogeneous and fine 
grained, Such a rail could only be made by welding steel 
top plates on to iron webs and feet. ‘The experiment has 
been tried with Bessemer metal, totally without success 
unless at least 50 per cent. of steel was present, so as 
to throw the weld into the web. Puddled steel, 
on the contrary, will weld perfectly to iron, although 
forming not more than 12° per cent, of the whole 
mass. We must again go to Germany to learn of 
what these compound rails are capable. ‘Lhe first rails of 
the kind were laid at Hamm, on the Cologne and Minden 
Railway, in February, 1854. Iron rails were found to 
last barely two years at this junction, the annual traflic 
through which can scarcely be less than fifty millions of 
tons. The compound rails weighed but 56 lb. to the yard, 
and the steel used was but jin. thick. After eleven years 
use these rails scarcely showed any marks of wear, except 
just on the inner sides of the upper tables, and were still 
of course in perfectly good condition for service. It 
appears that such a compound rail possesses many advan- 
tages over either an all steel, or all iron one. In the first 
place it is much safer for a given degree of hardness in 
the top; and, secondly, it is much less expensive than any 
Bessemer rail; and it can easily be shown that the com- 
pound rail is open to not one of the gravest objections which 
have been urged against Bessemer steel rails, ‘l’o attempt to 
do so here would extend this article to unwieldy dimen- 
sions. For the present we rest content with calling atten- 
tion to a material for rails which has been in use for years 
on the Continent, and of which little has been heard here 
because railway companies have hitherto been tuo poor to 
care to look at rails costing more than a very few pounds 
per ton, and possibly because puddled steel has not been 
aaa as prominently before the world as Bessemer 
meté 


THE MARTIN STEEL PROCESS IN ENGLAND, 


We intimated last week that Mr. Samuelson, M.P., 
had definitively adopted the “ Emile Martin ” process of 
steel-making, and had commenced the construction of the 
necessary works for carrying out that system. These will 
consist principally of reverberatory furnaces on the Sie- 
mens regenerative principle, and-the site chosen far the 
first establishment of this kind in England is at Middlesbro’ 
adjoining Mr. Sumuelson’s blast furnaces. ' 

_The number of furnaces at present staked out is 
six, but, as they are a plant involving comparatively 
small outlay in the first instance, the scale of operations 
can be rapidly enlarged in proportion to the success which 
may attend the introduction of the process, Having 
already noticed the objects exhibited by M. Verdié at 
Paris in one of our early articles on the Exhibition, we 
fully described (page 499 of the last volume of THE 
ENGINEER) this mode of decarbonisation as carried out at 
Firminy by the introduction of totally decarbonised iron 
into a bath of molten pig containing a known quantity of 
carbon, ‘The theory of the invention is by no means a 
novel one; this method of giving to iron any desired por- 
tion of carbon being one of the first that would naturally 
suggest itself to the mind, and having been proposed and 
experimented on by many metallurgists, But the credit 
of the first practical, and, so far as we can see at present, 
successful, application of the theory, is justly due to the 
Messrs. Martin, who, if they have not originated a new 
system of steel-making, have at least elaborated with great 
talent and enterprise an idea which had previously beeu 
only the subject of speculation or uusuccessful experiment, 
The method of practice, and the means found successful 
im overcoming the practical diificulties, form in themselves 
a valuable property to the inventors, of whom Mr. 
Samuelson has become sole licensee in England. We are, 
hewever, informed that it is his intention to grant sub- 
licenses freely as soon as he has demonstrated the success 
of the process at his own works, 


In respect to the cost of working, this system has an 
advantage over that of Mr, Bessemer in the much smaller 
cost of plant required for the production of a given number 





of tons of steel, whilst on the other hand, as we have 
already intimated, the maintenance of plant—chiefly the 
reconstruction of the bed of the furnace—and the manipu- 
ee oe ae eee Seen Seenrannain De Sevens 
expenses corresponding charges incident on the 
use of the converter. ie ates therefore look to the 
results to be obtained for those advantages which may 
enable M. Martin’s plan to compete commercially 
with Bessemer’s great invention. Une of these ad- 
vantages we have already shown to exist in the 
greater certainty in results attainable in conse- 
quence of the more protracted nature of the final 
operation, allowing ample time for thoroughly testing the 
quality of the metal previous to running it into ingots, 
and it need be modifying that quality in almost any 
degree, Another and a more important advantage seems 
to have been demonstrated during the experiments made 
for Mr. Samuelson at Sireuil whilst he was negociating 
for the English right of manufacture. As mentioned in 
M. Mathieu’s paper on the subject, no other pig but that 
smelted from the rich African ore had been employed pre- 
vious to November or December last, but before deciding 
on the adoption of the Martin process Mr, Samuelson sent 
a quantity of pig of a quality whicli can be produced 
in ,the Middlesbro’ district to a profit at £3 a ton, 
or about two-thirds the price of the average of the 
hematite pig necessary for the Bessemer process in England, 
and less than two-thirds the cost of pig trom the Mokta-el- 
Hadid ores employed with so much success at 'Terre-Noire, 
where the metal is run from the cupola into the converter. 
The results given by the decarbonisation of this English 
pig iron of far inferior quality to that necessarily used 
when the converting agent is atmospheric air, were, we 
are informed, highly satisfactory, a tair quality of tool 
steel of an exceedingly uniform nature being produced, 
and although the main object in the employment of 
such a system is not the production of the finer qualities 
of steel, but the cheapening of average samples so as to 
extend its employment even more rapidly than the 
Bessemer system has done, the opinion of Mr. Samuelson, 
and that of other English ironmasters who have visited 
M. Verdié’s works, is that there is reasonable ground for 
hoping that as the manipulation becomes more completely 
perfected by practice, and as yet untried qualities of pig 
are brought under the operation, any desired standard otf 
steel may be much more cheaply produced than by pot 
steel making, whilst at the same time it is confidently 
expected that a quality of pig iron capable of being pro- 
duced in the Middlesbro’ district at about £2 10s, a ton 
will amply suttice for qualities equal to Bessemer rail steel. 
We may add that English hematite puddling ore has been 
sent to Sireuil for experiment quite recently in connection 
with this process, and been found perfectly suitable for the 
purposes tor which the rich Pyreneean ore is employed in 
that district. This method of steel making may now be 
cousidered to be fairly on its trial and in good hands. If 
successful it will powerfully influence its special branch of 
manufacture, as the cost of the plant comes within reach 
of much smaller capitalists than 1s the case in any existing 
system, whilst experience thus far goes to prove that the 
choice of material for conversion is also much more 
extended, 








THE LATE SIR DAVID BREWSTER. 

Tue long span of life promised to those who honour their 
parents would also seem to be extended to those who pay honour 
to Mother Nature by seeking out her laws; and the men who 
succeed in inscribing their names in the eternal golden book of 
the aristocracy of science appears to lengthen out their earthly 
lives as well as their earthly fame. Faraday died at seventy-three, 
the Earl of Rosse at sixty-seven, Lord Brougham still lives, and 
Sir David Brewster only died last Monday at the good old age of 
eighty-seven. And much more—Sir David retained his intellect 
almost till the last, as witness his powerful letters written only 
a few months ago in the Atheneum and the “Gentleman's 
Magazine,” exposing the forged correspondence between Newton 
and Pascal, to which M. Chasles, the French mathematician, has 
unfortunately lent his distinguished name. Many eminent men 
of science and literature both with us and on the Continent—to 
mention only Gauss, the mathematician, and Goethe, the poet— 
have reached a great age. Intellectual pursuits seem to more or 
less protect men from the wear and tear of the passions; and it 
is possible that there are other and more hidden causes at work. 
Sir David Brewster was born at Jedburgh, in 1781, and his father 
intended him for the ministry. But Brewster was gradually 
more and more attracted to physical science as a main pursuit ; 
and he declined a living offered him by the Duke of Roxburgh. 
In 1800 the University of Edinburgh conferred on him the 
degree of M.A. Here he had the advantage of intercourse with 
Robinson, Playfair, and Dugald Stewart, who were the profes- 
sors. in 1807 he received the degree of LL.D. from the 
University of Aberdeen, and in the following year he was 
elected a fellow of the Royal Society of Edinburgh. Besides 
the Copley and Rumford medals of the Royal Society, 
and the Royal medal, he twice received the Keith medals from 
the Royal Society of Edinburgh, of which body he held for many 
years the office of vice-president. In 1830 William IV. conferred 
upon Brewster the honour of the Guelphic Order, and he was 
knighted in the following year. In 1825 he was elected a corre- 
sponding member of the Institute of France; in 1849 he suc- 
ceeded Berzelius as one of its foreign associates; during the 
last thirty-five years of his life, and in 1855 the Emperor Napo- 
leon gave him; the Cross of the Legion of Honour—he was 
principal of the United College of St. Leonard’s and St. Salvator 
at St. Andrew’s. In 1859 he was chosen Principal and Vice- 
Chancellor of Edinburgh University. He was alsu a magistrate 
for the county of Roxburgh. 

it is in the pages of history the science of optics, and of its 
practical application, that his name will appear in future years— 
possibly forever. His paper to the Royal Society of London, 
“ On some Properties of Light,” showing the influence of a plate 
of agate on a ray of light, and the double dispersive power of 
chromate of lead, was one of the first of a long series of works 
extending over the best part of the century. In 1818 the 
itumford medal was given to him by the Royal Society, for 
further “ Discoveries relating to the Polarisation of Light.” The 
Copley medal was awarded to him by the society in 1815, for 
his paper on the “ Polarisation of Light by Reflection.” He was 
also elected a Fellow. Brewster discovered the simple law 
which exists between the angle of polarisation and the index of 





refraction of the substance polarising the light by reflection, 
and in suchwise one of these elements being known, the 
other can be deduced. In 1827 he published his “Account of a 
New System of Llumination for Lighthouses,” which, in 1833, 
led to the experiments which showed one polyzonal lens, with 
an argand burner of four concentric circles, gave a light equal 
to nine parabolic reflectors, each carrying a single argand burner. 
The greatest improvements that have been made in lighthouse 
illummation date from that period. 

One of his must beautiful inventions was the kaleidoscope, to 
which is also attached a painful instance of the then state of the 
patent laws—scarcely, however, if at all, improved by recent 
legislation. Sir David Brewster patented, in 1811, certain 
“ optical instruments for measuring angles, telescopes, and other 
instruments,” and, in 1817, the kaleidoscope, (No. 4136). This 
ingenious instrument and its modifications are very clearly 
described in his specification. _ As every one knows, it consists 
of two or three strips of looking-glass, forming an equi- 
lateral prism, closed at the bottom with two other parallel 
strips, oue of transparent, the other of opaque glass. Between 
these are placed little bits of coloured ylass or feathers ; and on 
looking in at the small hole at the other end of the looking- 
glasses, regularly arranged figures are formed by the multiplied 
images on the glasses. The inventor expected that it would 
be of great use to architects, ornamental painters, plasterers, 
jewellers, carvers and gilders, cabinet-makers, wireworkers, 
bookbinders, calico printers, carpet manufactuters, manufac- 
turers of pottery, and every other profession in which ornamental 
patterns are required. These sanguine expectations have 
scarcely been fulfilled. As a toy, it of course got into great 
demand, and the patent was invaded on all sides. Dr. Brewster 
himself writesin the “Annals of Philosophy,” for 1818, as a contri- 
bution to the history of his kaleidoscope :—“Atter the patent 
was signed, and the instruments in a state of forwardness, the 
gentleman who was employed to manufacture them under the 
patent carried a kaleidoscope to show to the principal London 
opticians, for the purpose of taking orders from them. These 
gentleman naturally made one for their own use, and for the 
amusement of their friends; and the character of the instru- 
ments being thus made public, the tinmen and glaziers began to 
manufacture the detached parts of it, in order to evade the 
patent, while others manutactured and sold the instrument 
complete, without being aware that the exclusive property of it 
had been secured by a patent. In this way the invasion of the 
patent right became general among that class of individuals 
against whom the law is seldom enforced but in its terrors. 
Cheap kaleidoscopes were also very extensively made in Germany, 
and imported in large numbers into Kngland in defiance of the 
patent law. As usual, fancied anticipations of the invention 
were brought forward:—“ There never was a popular inven- 
tion which the labours of envious individuals did not attempt 
to trace to some remote period.” qn 

As might be expected, Sir David was a prodigious worker and 
a most voluminous author. Sir David Brewster's principal works 
consist of the “Edinburgh Kncyclopedia” (18 4to vols.), in 
which the optical articles are principaily by him; the “ Treatise 
on New Philosophical Instruments,” (1813); the “ Treatise on 
Optics,” in “Lardner’s Cabinet Cyclopedia ;” the very interesting 
and popular “ Letters on Natural Magic,” (1832); a “ Treatise on 
the Microscope,” (1837); the “Life of Sir I. Newton,” (1531) ; 
and the ‘ Memoirs of the Life, Writings, and Discoveries of Sir 
Isaac Newton,” (1855); “More Worlds than Une,” written in 
answer to Dr. Whewell’s “ Plurality of Worlds;” “the Martyrs of 
Science, or the Lives of Ualileo, ‘I'ycho Brahe, aud Kepler,” (1856); 
“the Stereoscope, its History, Theory, and Construction,” (1857 )j 
and “the Kaleidoscope, its History, ‘'heory, and{ Construction, 
(1857). His scientitic papers, principally contributed to the 
“ Edinburgh Philosophical ‘I'ransactions, are extremely numerous, 
extending, as they do, from 1806 down to 1843 and later. 


Tue CoLourine or Brass.—Although no alloy presents a more 
agreeable appearance to the eye than brass wien it is in a high 
state of polish, yet the facility with which it tarnishes has 
rendered it necessary to colour or bronze it, especially in those 
instances where its use exposes it to the lability of being 
frequently handled. Many of our readers no doubt remember the 
time when all scientific instruments, such as theodolites, levels, 
circumferenters, sextants, and numerous others of @ smaller 
character used in the drawing office, were all manufactured briyht, 
as itis termed. At present the best makers universally bronze 
instruments of the former class, and though they have not 
absolutely renounced the manufacture in brass of those belonging 
to the latter, yet they invariably recommend, and justly too, those 
made of white metal. The reason that it was not until compara- 
tively recently that brass was coloured or lacquered, is probably 
because it takes a layer of colour very badly, and without certain 
precautions when a coating is laid on the least shock will suttice 
to cause it to scale of. Some interesting details have lately been 
published respecting this very practical subject in a German con- 
temporary, illustrating the methods employed in obtaiming a colour 
of any required tint. An orange tint, inclining to gold, is pro- 
duced by first polishing the brass and then plunging it lor a few 
seconds into a neutral solution of crystallised acetate of copper, 
care being taken that the solution is completely destitute of ali tree 
acid, and a warm temperatnre. Dipped into a bath of 
copper the resulting tint is a greyish green while a beautiful violet is 
obtained by immersing it for a single instant in # solution of 
chloride of antimony and rubbing it with stick covered with cotton. 
The temperature of the brass at the time the operation is tn pro- 
gress had a great influence upon the beauty and delicacy of the 
tint; in the last instance it should be heated io a degree so as just 
to be tolerable to the touch. A moire appearance vastly superior 
to that usually seen is produced by boiling the object in @ suiution 
of sulphate of copper. According to the proportions observed 
between the zinc and the copper im the composition of the alloy, 
so will the tints obtained vary. In many instances it requires the 
employment of a slight degree of friction, with a resinous or waxy 
varnish to bring out the wavy appearance characteristic of moire, 
which is also singularly enhauced by dropping a few iron rails into 
the bath. There are two methods of procuring a black lacquer upon 
the surface of brass. The one, which is that usually employed for 
optical and scientific instruments, consists in first polishing the 
object with tripoli, then washing it with a mixture composed of 
one part of nitrate of tin and two parts of chloride of gold, and 
after allowing this wash to remain for nearly a quarter of ap hour, 
wiping it off with a linen cloth, An excess of acid increases the 
intensity of the tint. In the other method, copper turnings are 
dissolved in nitric acid until the acid is saturateu; the objects are 
immersed in the solution cleaned, and subsequently heated 
moderately over a charcoal fire. ‘This process must be repeated 
in order to produce a black colour, as the first trial only gives a 
deep green, and the finishing touch is to polish with olive oil, 
Much pains is taken abroad to give brass objects “‘an Mogtish 
look.” For which purpose they are first heated to redness, and then 
dipped in a weak solution of sulphuric acid, Atterwards they are 
immersed in dilute nitric acid, vhroroughly washed in water aad 
dried in sawdust. To effect a uniformity in the colour they are 
plunged into s bath consisting of two of nitrio acid one 
part of rain water, where they are suffered to remain for several 
minutes, uld the colour not be free from spots and patches the 
operations must be repeated until the desired éffect is produced, 
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LONDON CORPORATION AND OTHER GAS 
BILLS. 

In a recent number of Taz Encinger attention was directed 
to the question of the gas supply forthe metropolis. The authen- 
ticated statements which were before us led to the inevitable con- 
clusion that the gas consumers of London are rather hardly dealt 
with by the thirteen companies who supply the metropolis; and 
demonstrated that London > inferior in quality, and higher 
in price, than the gas supplied to almost every other city and 
town throughout the kingdom. This unsatisfactory experience 
must be attributed to one or other of a few causes, operating in 
different degrees, separately or in combination. The companies, 
with their large ae and demand, ought to produce gas at least 
as well and as cheaply as the makers at any place in the king- 
dom. It is true that the freight of coals may be high, but it is 
probably as high at Plymouth, where the inhabitants are served 
with better gas for 2s, 9d. per thousand cubic feet than that for 
which the citizens of London pay 4s. and 4s. 6d. per thousand 
cubic feet. The gas companies of the metropolis must either 
make or in some way dis of very large profits, or there 
must be leakage in the iaten as well as in the gas-holders and 
mains, or they must be loose and wasteful in the administration 
of their affairs, or careless and unskilled in the processes of 
manufacture, If the gas supplied be not of the brightest the 
directors have the other merit of selling at a good price—the 
very top of the market—and of keeping the dividends at least 
well up to the mark. The consumers, however, would like to be 
able to give them credit for merits of a somewhat different order. 

The Corporation of the City of London is a body not at all 
likely to excite general and enthusiastic popular favour, but if it 
has its due in the matter of the gas bill it is promoting in the 
present session it will be indisputably the popular favourite for 
the winner—the pretended knowing one who would offer any 
other “tip” is unworthy of trust. The Corporation Bill com- 
pares very favourably in its preamble and in its provisions with 
the other metropolitan gas bills, which will probably be relegated 
with it to one group, 

The companies in their bills ask for additional powers to them- 
selves, but they offer little or nothing in the way of concession 
to the heavily taxed consumer. The Gaslight and Coke Com- 
pany have a bill for consolidating their Acts already obtained, for 
regulating their capital, for authorising the construction of new 
works, and for raising further moneys; the Imperial Company 
have a bill for power to raise more money, to purchase more 
land, and for other purposes; but there is yet another 
bill, by far the most important of the group, which ought to 
overcome the vis inertia ot the great body of consumers, if they 
think that they have really good ground for complaint, and 
which should incite the shopkeepers to a more effective line of 
action than that they have so long pursued—to grumble, pay, and 
remain behind their counters. Much has been made of the hard- 
ships that would be inflicted upon certain widows, spinsters, and 
others if the gas companies were to be compelled to deliver 
better gas and sell it at a lower price. But there are widows and 
there are widows—some of them capitalists, holders of valuable 
parcels of gas shares, upon which they receive, with the most 
satisfactory regularity, their 10 per cent. dividend, even although 
they may have bought their £50 shares fora £5 note. There are 
many other poor widows, spinsters, and women in a sadder 
plight than even that of widowhood, who are only poor gas 
consumers, and they, as well as their better-to-do sisters, the share- 
holders, are entitled to some consideration. To the poor slop 
seamstress artificial light is a prime necessary of life, and the 
lady whe holds gas shares and receives 10 per cent. dividend 
upon them may be virtually appropriating a slice from the stale 
loaf which may be all that the slave of the needle has wherewith 
to provoke, rather than to allay, the gnawings of hunger in 
herself and her famishing brood. 

The bill last referred to is headed “Metropolitan Gas Com- 
panies Amalgamation,” to provide for the amalgamation of the 
several metropolitan gas companies, and for other purposes. 
‘We must be excused if we state as the result of our reading of 
the bill that the root of the matter, the very core of the measure, 
is the preservation in perpetuity of the 10 per cent. dividend. 
Curiously enough the term “ten per cent.” does not occur once 
in the whole bill from beginning toend. It is a term rather 
startling and remarkable at any time, but more especially in 
these days when companies far greater than the London gas 
companies are paying no dividend at all. The bill does not fail, 
however, to provide, after a somewhat gingerly fashion, for the 
application of the profits, viz., to the paym: nt of dividends, at 
“the prescribed rate and to make up any arrears.” The bill 
provides that the gas supplied shall be of fourteen candles illu- 
minating power. It may reasonably be supposed that a large 
surplus profit will be realised above what may be necessary to 
pay 210 percent. dividend, and it may be reasonably expected 
that such surplus should be applied to the reduction of the price 
of gas. The consumer had better not cherish this expectation, 
as the directors may have need of all the surplus profits, inas- 
much as they are asking by the bill for powers to become 
miners, mariners, and what not, and in such pursuits and specu- 
lations they may manage to appropriate an indefinite amount of 
surplus profit. Section 73 provides that the companies may 
purchase or lease, hire, hold, and work, railway trucks, collier 
ships, lighters, and vessels, coal mines, and collieries. Alas! for 
the hope of reduction in the prices of gas if such powers are 
entrusted to such administrators. 

The London Corporation Gas Bill is to be commended for its 
straightforward honesty and the explicitness of its provisions, 
and for the easily apprehended advantages it offers to the con- 
sumer. It is a bill for empowering the Corporation of the City 
of London to erect gasworks, and to supply gas within the city 
of London and its liberties, and in the Metropolitan Meat and 
Cattle Markets, and in the cattle market at Islington, and to 
purchase the undertakings or portions of the works of the com- 
panies which supply gas to the City, and also of the West 
Junction Gas Company. The Corporation propose to take powers 
to purchase the works and mains of the Great Central, the City 
of London, the Gas Light and Coke, and the West London 
Junction Companies, and to erect new works at North Woolwich. 
It is proposed to discontinue entirely the manufacture of gas 
within the City. The bill contains the most explicit and stringent 
provisions as to the pressure, illuminating power — eighteen 
candles—and the purity of the gas delivered; the testing by an 
official chemical examiner, whose report on the illuminating 
power, purity, and pressure any consumer may have on payment 
of a fee of one shilling. The bill also provides for the redress of 
complaints made upon sufficient grounds, and stipulates that the 
price of the gas shall not exceed 3s. 6d. per thousand cubic feet. 

That the Companies Amalgamation Bill will receive the 
support of gas share proprietors may be believed readily, but 
that it will receive the support of gas consumers, as such, is not 
probable. The bill is manifestly in the interest of the pro- 
prietors as contradistingui from their customers, the 


general gas consuming public. On the other hand the Corpora- 
tion bill has no ten per cent, or other “prescribed rate” as its 





soul and object; but aims at a more plentiful supply of better 


gas at a much more reasonable rate than that in which the 
citizens have hitherto been mulcted; and the bankers, merchants, 
traders, and gas consumers generally, of the city of London, 
may literally, as well as figuratively, “stand in their own light” 
if they fail to give it their cordial and determined support. The 
bill is an honest bid for public confidence and support, and we 
cannot doubt that the bid will be accepted and appreciated. 





LETTERS TO THE EDITOR. 
(Continued from page 111.) 
SUBSOIL SEWAGE IRRIGATION versus SURFACE SEWAGE 
IRRIGATION, 

Sir,—I avail myself of the i opportunity of offering a few 
observations on the subject of irrigation with sewage. In doing so 
T have no desire of entering into a conflict of opinion or of words 
with Mr, James, my only motive being the elucidation of what, in 
my opinion, are the principles that govern the process of utilisin; 
and purifying sewage by its direct application to land in its fres 
and liquid form. All authorities who have studied the physiology 
of vegetation are agreed that plants, like animals, require their 
food to be prepared or digested for them; but the plant has no 
special organ, like the animal, for performing this seg oy but in 
the order of Providence the function is performed by the fruitful 
soil. From this it would ap that the first matter of import- 
ance to be considered in utilising sewage is not so much the con- 
sideration of how best to convey the elements of fertilisation direct 
to the plant, but to that portion of the soil that is the best 
adapted for preparing and fitting those elements of fertilisation, 
which, after such preparation (and only then), are made use of by 
the plant. 

Me. James, in his letter published in the last number of your 
journal, surely cannot seriously intend what is conveyed when he 
states that ‘‘ subsoil irrigation is capable of accomplishing what no 
other scheme can, for by it” *‘ the soil about the roots of the crops 
in dry seasons can be kept moist ;” which is equivalent to saying 
that the application of running water over the surface of the 
ground, and at the very roots of the plant, would not moisten “‘the 
soil about the roots of the crops.” 

I would ask, are not the chances of procuring the moistening of 
the soil greater and capable of being more speedily brought into 
requisition when water is applied to the surface than when applied 
to the subsoil; for with surface irrigation we have two natural 
forces brought into action, viz, gravity, and capillary attraction, 
but with sub-irrigation, we have only the slower power of capillary 
attraction, 

A claim has been made on behalf of subsoil irrigation by its ad- 
vocates for the ‘‘ effects of heat;” on examination this claim will 
be found to be quite untenable. That sewage has a degree of heat, 
which at certain seasons is very beneficial to the growing yo 
cannot be gainsaid ; but the heat of sewage can, in practice, only 
be made use of when the sewage itself is in contact with the plant 
or the surface soil. Subsoil irrigation entirely counteracts the 
effect of the heat of sewage, as water admit into the soil will 
saturate it; but the moisture thus admitted will pass off by evapo- 
ration from the surface, and the effect of this evaporation is analo- 
gous to that produced from a porous vessel for cooling water; in 
short, it will produce an intense — of coldness at the surface 
which would retard the growth of the crop and reduce the land to 
the same state as an undrained and water-logged field. 

In porous subsoils, water admitted by sub-irrigation will 
mechanically have a greater tend tod d by the force of 
gravity than to ascend by the force of capillary attraction; and as 
all the sewage that descends will be lost for the purpose of irriga- 
tion, the system of admitting sewage into the soil by sub-irrigation 
must lead to a great waste of fertilising matter, It is contended 
by Mr. James that, by surface irrigation ‘‘ ammonia, which is so 
valuable to vegetation, evaporates without doing the slightest ser- 
vice to the crops.” A very little research in the field of chemistry 
will show how utterly without foundation is this statement. 
Every chemist knows that ammonia has a greater affinity for water 
than for the atmosphere, and 2 moist soil has a greater affinity 
for ammonia than water. At a temperature of 60 deg. and a baro- 
metric pressure of 30" water will absorb 670 times its own bulk of 
gaseous ammonia, and a well cultivated and moist clay soil will 
almost instantaneously absorb and hold about four grains of am- 
monia for every 1000 grains of soil; so that by having ammoniacon- 
veyed to the soil in water no loss by evaporation can take place. 
It is so ordained by Providence that the soil, that contains the 
elements of fertility, has the greatest assimilating power for the 
elements of nutrition. The surface soil of our fields, containing 
the elements of fertility, has, by its innate power, the property of 
assimilating the fertilising matter of sewage, and having the com- 
mand of air and light, which are necessary in order that the fer- 
tilising element may be assimilated and built up in the tissues of 
the growing plant, It naturally follows that the surface soil is 
better adapted than the subsoil for utilising sewage; indeed, sub- 
soils are generally barren and unfruitful, because they cannot in 
the same degree assimilate fertilising matter as the surface soil; 
and this I Believe is the reason, as shown in practice, why sub- 
soils are not able in the same degree as the surface soil to purify 
sewage. 

Stiff clay soils do purify sewage by surface irrigation better than 
light and porous soils for the simple reason that clay soils have a 
greater affinity for the elements of fertilisation than the lighter 
soils, Radically bad as subsoil oe is on any soil it would be 
totally inapplicable to clay soils, which are shown by experience to 
be the best or effecting the purification of se ‘ 

In surface irrigation the sewage, which by infiltration passes into 
the subsoil water, first traverses the stratum of soil active to seize 
the particles of nutrition; but in subsoil irrigation the sewage 
flows through a stratum of soil almost inactive; hence the under- 

round water by surface irrigation is found not to be deteriorated, 
but with sub-irrigation it is polluted. 

If we take nature as our guide as to the best way of applying a 
liquid to the soil we shall find that the refreshing shower that 
descends from above and flows over and through the soil from the 
surface to the subsoil has a beneficial result; but when we find sub- 
soil water rising upwards to the surface of the land the results are 
very injurious, and hence we devise schemes of drainage to modify 
or get rid of the pernicious effects. The views I have endeavoured 
to Scncastente are the result of information gained in carrying out 
a number of —— works in various parts of the country, and 
this experience leads me to form an opinion that sub-irrigation 
with sewage will not apply in practice, for in an agricultural point 
of view it is bad in principle. It will not prevent the pollution of 
rivers and subsoil water, and hence will not prevent litigation. 

BaLpWIN LaTHAM, 
Engineer for Croydon Local Board, &c, 
6, Westminster Chambers, Westminster, 8. W., 
February 4th, 1868. 








THE FRICTION OF STEAM ENGINES, 


Str,—I am much pleased to see the topic of the frictional 
resistance of engines brought forward in your columns; I hope that 
your last week’s leader may elicit correspondence which will throw 
considerable light on this vexed subject, but in the meantime I 
think that the following records of actual experiments which have 
come under my own observation lately may be of service to your 


readers. Ican vouch for their accuracy as far as they go, but I 
—_ wish that they had been made more extensively scienti- 


y. 
A vessel in H.M. Service has treble cylinder engines, long stroke, 
of peculiar construction, the amount of bearing surfaces being, in 
a a to the horse-power, unusually small. Cards were taken 
m them while the vessel was lying moored, on calculating which 





I find that at a mean pressure of 3°121b. on the pistons, the 
engines went at 5°2 revolutions, the indicated horse-power being 
twelve, from which I think that we may safely infer that 9-horse 
power would be sufficient just to overcome the friction of the 

ines at the above ure. The same engines, when working 
full power, had a meah pressure of 26°51b. on piston (the revolu- 
tions being then forty-four), and a total indicated horse-power of 
863, from which we find, as the friction is proportional simply to 
the pressure, 3°12 : 26°5: : 9: 76 indicated horse-power ; that is, 
about 9 per cent. of the total indicated horse-power was required 
to overcome the friction of the machinery. 

On another vessel a similar experiment was made. The engines 
were of the ordinary direct-acting working a screw ay oneag 
At a mean pressure of 431b. on the piston the indicated horse- 
power was 10°8, and the engines were making thirty-five revolu- 
tions, I think we may assume in this case that not more than 
6-horse power was expended in overcoming engine resistance. 
At full power these engines showed 260 indicated horse power for 
a mean pressure on the pistons of 27°41b., from which I deduce, 
as before, that the engine resistance at full power is equal to 
38°2 indicated horse power, or about 14 per cent. of the whole. 

his percentage is very much less than that which you mention, 
and, for several reasons, I am inclined to think that in well-made 
marine engines of moderate size there should not be, and that in 
general there is not, much more than about 16 per cent. or 18 per 
cent. of the indicated horse power expended in overcoming the 
friction of the machinery. It is a great pity that engineers do not 
more generally recognise the importance of making experiments 
such as those which I have mentioned, the moreso that they can be 
so easily made when the engines are being turned in dock, as is 
generally the case before the trial trip takes place. 

February 10th, 1868. O. E. M. 


INSTITUTION OF CIVIL ENGINEERS. 
February 4, 1868. 

CaARLES Houtron Gregory, Esq., President, in the Chair. 
THE paper read was on “ Floods in the Nerbudda Valley: with 
Remarks on Monsoon Floods in India generally,” by Mr. A. C. 
Howden, Assoc. Inst. C.E, 

This valley was described as being bounded on the north by 
the Vindhya, and on the south by the Sautpoora ranges of 
mountains, and as consisting principally of black cotton soil, 
which was renowned for its fertility. The drainage of the valley 
supplied nearly the whole volume of the waters of the Nerbudda 
river, which traversed it in a direction nearly due east and west. 
The river took its rise in the Vindhya mountains, at an elevation 
of 3500ft. above the sea; its fall to Jubbulpore, 190 miles distant, 
was 10ft. per mile, and thence to the Gulf of Cambay, the fall 
might be estimated at about 2ft. per mile, the total length of the 
river being 800 miles. The width at this source was only one yard, 
while a little above its confluence with the Towah, 360 miles down 
stream, it was 900 yards, and at its mouth upwards of one mile, 
In an ordinary monsoon the level of the water rose between 30ft. 
and 40ft., but it had been known to rise nearly 60ft., when it 
overflowed the banks. Midway between the river and the Saut- 
poora mountains this valley, fora length of about 270 miles, was 
traversed by the north-east extension of the Great Indian 
Peninsula Railway, which crossed all the tributaries, falling into 
the river on its southern bank; and it was the floods to which 
these feeders were liable that formed the subject of the present 
paper. 

The floods of this region were divisible into two classes, accord- 
ing as they effected the plains or the rivers. With regard to the 
former it was remarked that the greater part of the Nerbudda 
Valley traversed by the railway was almost a level plain, and that, 
although the average rainfall in the district (46in., or 11}in. for 
each of the four monsoon months from June to September) could 
easily be provided for by the natural watercourses, yet that as 
much as 10°50in. fell in eighteen hours in August, 1864, causing 
sudden and disastrous floods. It was observed that in construct- 
ing a railway across plains of this description great attention 
should be paid to the rainfall of the district, and ample provision 
should be made for carrying off the maximum amount speedily, 
without allowing it to dam up, as few embankments (especially 
those formed of black soil) could withstand the immense pressure 
then brought upon them, although the period of danger might not 
exceed twelve hours during the year, and should an opening once 
be formed the scour was such that the embankment speedily 
melted away. 

The greatest flood known for ten or fourteen years, or, ac- 
cording to native report, for thirty years, occurred in 1864, when, 
on the 15th of August, the river Towah rose 47ft. in a few hours, 
and it was estimated that the velocity at the surface was 16°58ft. 
per second, the fall 4°25ft. per mile, and the discharge 976,629 
cubic feet per minute. It had been asserted that the flood of 
1864 was an unusual one, but that of 1865 was of a similar cha- 
racter, while the flood of 1866 exceeded its predecessors both in 
force and magnitude. The next important river was the Gungal, 
the highest known flood in which took place on the 22nd of July, 
1864, when, with a fall of 3ft. per mile, the mean velocity from 
calculation being 166°14in. per second, the discharge amounted to 
732,123 cubic feet per minute. Two subsequent floods occurred in 
this river on the 8th and 29th of August, 1866, and then, the fall 
being, as before, 3ft. per mile, the mean velocities were found to 
be, from observation, 153°68in. and 110°22in. per second re- 
spectively, the relative discharges being 477,820 cubic feet and 
109,494 cubic feet per second. Some idea of the force of the cur- 
rent in Indian rivers on such occasions might be gathered from the 
fact that in a comparatively small river 30ft. plate girders had 
been carried seven miles down stream, while in 1866 masses of 
masonry weighing 1600 tons and 1000 tons had been washed away 
from two of the piers of the Towah Viaduct, without a single 
stone being recovered. 

In conclusion the author expressed his opinion that in bridging 
tivers of the description referred to, in the first place wide spans 
were indispensable, for the current was so swift and the rise of 
water so rapid after a heavy fall of rain that any contraction of 
the water caused a dangerous scour and backing up; secondly, 
he thought that next in importance to having as few piers as pos- 
sible was the necessity of giving them the greatest strength by 
building them of solid block in course, set in cement; thirdly, 
that the face of the cutwaters of piers should always be tool- 
dressed to reduce the friction, the “bush” frequently left on 
forming an obstruction; and, fourthly, that when rubble backing 
was used care should be taken, in suspending work, to finish off 
below high-water level with a bed of solid block in course, as, 
otherwise, the water would penetrate the work, and speedily blow 
up the pier. : 

















LETTER TO A Younc EnGrine&er.—Till lately, such was my 
ignorance, I thought the engineers were the fire-brigade. And 
even yet I donot rightly understand what you make at these 
factories along the river side, except a noise enough to render the 
Thames’ fishes deaf, as well as dumb. Of what use, then, could 
such a book be to me, who have no more notion of engineering than 
a zoological monkey of driving piles? I hastily read a few pages, 
but understood little, except about fastening cross-beams with two 
ties, which being like a counsellor’s wig, seemed to me the legal 
way. The railroad matter was quite beyond my comprehension, 
Give your father as much Dover god as he pleases, and see if 
he can mine into a gouty foot, and blow out its chalk. I rather 
think I have an engineeramong my correspondents. He signs him- 
self Screw-tater, constantly quotes from Dr. Lever, and speaks of 
carrots and turnips as wedgeables. He even dines, 1 am told, ata 
French house, that he may ask for a pulley instead of a chicken. 
Good night ! I would write more, but r have scientifically lighted 
m cule, and om guitg at ically to bed.— Memorials of 
‘Thomas Hood, 





Fes. 14, 1808, mos 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional ional Protection for Six Months. 

2907. WILLIAM BRYDGES — Woodstock Lodge, Granville Park, Black- 
heath, Kent, “ Imp ines, vehicles, and appendages 
—_ for better and safer wasane on railways, tramways, and common 

Toads.” —17th October, 1867. 

3631. BENJAMIN BROWNE, King William-street, London, “Improvements in 
the construction of camp or folding bedsteads."—A communication from 
Robert Clegg. ddeS France.—2\st December, 1867. 

82. JOHN TUCKER, Old Lenten, near Nottingham, “ Improvements in dressing 
fabrics and yarns.” —8th January, 1868. 

135. WILLIAM AYLIFFE, Cropthorne, Worcester, “‘ Improvements in boats and 
in the means of steering the same.’ 

136. JAMES WILLIAMSON, White Lion-court, Cornhill, London, “ Improve- 
ments in —s or fastening one part of a ship or vessel to another.” —15th 


January, 1868. 
191. JOSEPH epee. High Park-road, Smethwick, near Birmingham, “ Im- 
h y for shaping malleable materials, and in apparatus 
for poem a the same.’ 

193. WILLIAM FIRTH, Rose Villa, Viewford, Edinburgh, Midlothian, N.B., 
“ Improvements in the application of vulcanised or unvulcanised india-rubber 
in the construction of pumps, enemas, syringes, spray producers, and such 
like instruments.” 

195. ROBERT CARLING, Manchester, and THOMAS CARLING, Bolton, Lanca- 
shire, “ Certain improvements in lubricating the interior frictional surfaces 
of steam or other motive power cylinders.” 

199, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improvement* 
in steam boilers.”—A communication from Alexandre Lagrafel, Boulevart 
St. Martin, Paris. 

201. JOHN PARSONS, Birmingham, “‘ Improvements in certain parts of double- 
barrel breech-loading fire-arms.”—20¢h January, 1868. 

207. JOHN LACEY DAVIES, St. Ann’s-square, Manchester, “Certain improve- 
ments in the method of retaining and securing corks or stoppers in bottles or 
vessels containing aerated liquids, and in apparatus connected therewith.”— 
A communication from Richard Scrivener, New York, U.S. 

213. JOHN JEX LONG, Glasgow, Lanarkshire, N.B., “Improvements in ma- 
chinery or apparatus to be used in the manufacture of matches or other 
similar articles.” 

215. JOHN HENRY JOHNSON, Lincoln’s-inn-fidlds, London, “ Improvements in 
furnaces.”—A communication from Henderson Ross, Pittsburgh, Alleghany, 
Pennsylvania, U.S. 

219. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Sorrey, 
“Improvements in liberating the colouring mater of madder and similar 
vegetable substances from the ligneous matter or cellulose with which it is 
combined in the plant.”—A communication from Alfred Paraf, Boston, 
Suffolk, Massachusetts, U.S.—2Ist January, 1868 

221. FREDERICK LUDWIG HAHN DANCHELL, Horwich, Lancashire, “ Im- 
provements in hinery and for ‘preparing. shaping, and drying 
peat and other vegetable and mineral substances.” 

Glasgow, Lanarkshire, 
medicated 














223. PETER HARROWER and JOHN CHIENE STUART, 
N.B., “An improved spray producer, for the production of 
vapours.” 

226. WALKDEN THOMPSON and THOMAS STATHER, Kingston-upon-Hull, “ Im- 
provements in mills for grinding or crushing.” 

228. SOLOMON BENNETT, Richmond-road, Dalston, Middlesex, ‘‘ Improve- 
ments in means or apparatus for facilitating the drying of grain, seed, 
brewers’ grains and other matters.” 

229. EDWARD TOMLINSON, Hatton-garden, London, “ Improvements in means 
and apparatus for ornamenting, printing, colouring, enamelling, staining, 

b g, cutting, bending, and manufacturing articles from wood 
and other material.” 

230. RICHARD NEEDHAM, Dukinfield, Cheshire, ‘‘ Improvements in the valves 
of steam engines.” 

231. THOMAS GOUNE, Pall Mall, London, “ An improved canteen.” 

232. CHARLES PACKMAN BARKER, Gloucester-road, Regent’s Park, London, 
** Improvements in the construction of organs.” 

233. THOMAS WOOD GRAY, Margaret-sireet, Limeh » “ Impro' in 
lightning conductors.” 

234. WILLIAM DENNIS, Aldermanbury, London, “Improvements in letter 
boxes, letter pillars, and such like depositories.” 

235. THOMAS COOK, Penfoid-terrace, Crabtreeshot-ruad, Peckham, Surrey, 
“ Improved machinery for uniting together materials employed in the manu- 
facture of boots and shoes, saddlery, driving bands, and such like articles as 
require to be strongly united ang" —22nd January, 1868. 

236. THOMAS ROWLEY, M h ble to the soles 

to be 











and heels of boots, shoes, clogs, and other covering for the feet.” 

237. WILLIAM ORAM, Salford, L 
employed for heating buildings and for sour heating | penton 

238. DAVID YOOLOW STEWART, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in the manufacture “yp cast iron pipes and similar articles, and in the 
moulds and ar t ted therewith.” 

239. HENRY HODGE, pmol, ‘Lancashire, “* Improvements in gas stoves for 
heating purpo<es.” 

240. GEORGE KIRK and WALTER MURRAY, Huddersfield, Yorkshire, ‘‘ Im- 
provements in se)f-acting mules and biilies for spinning and doubling wool 
or other fibrous substances.” 

241. JOHN CROSS SANDERS, Birmingham, “Improvements in door, shutter, 
and bell knobs and furniture.” 

242. WILLIAM BOTTOMLEY, Bramley, near Leeds, Yorkshire, ‘‘ Improvements 
in milling machinery.” 

244. HENRY JOHN DICKINSON, North Mews, Henry-street, Gray’s-inn-road, 
London, ‘‘ improvements in tables adapted to be employed for playing 
billiards or other games with balls, and also for dining or other uses.” 

245. HENRY MILLER RAGLAND, Fish-street-hill, London, “ !mprovements in 
tanning hides and skins.”—A communication from Cesare Osmain, Tolentino, 
Macerata, Italy. 

246. GEORGE ALLIBON, Worcester, and ALEXANDRE MANBRE, Baker-street, 
London, ** Improvements in steam boilers.” 

247. STROTHER PRICE, Highbury, Middiesex,‘‘ An improved mode of and means 
or apparatus for turning on and off the supply of gas to houses, also applicable 
to turning on and off the supply of other fluids.” 

248. MATTHEW TIDESLEY and JAMES BIRD, Willenhall, Staffordshire, “Im- 
provements in the construction of furnaces, stoves, and fire-places.” 

250. GEORGE SEVERN, Hampstead-road, Middlesex, ” Smgusvenents in 
valvular apparatus for giving vent to and for excluding air from casks or 
other vessels, and in bungs for closing the same, partly applicable as valves 
for other purposes.” —23rd January, 1868. 











251. WILLIAM JOHN JENNINGS, Little Bowden, Northamptonshire, “ Im- 
ts in the per y of railways.” 
252. JAMES “STORER and DAVID STORER, Glasgow, Lanarkshire, N.B., “‘ Im- 


provements in vessels or canisters to be used for holding liquids, solids, and 
other substances, for the purpose of economising space and freight.” 

253. ANDREW SMALL, Glasgow, Lanarkshire, N.B., “‘ Improvements in appa- 
ratus for removing excrements.” 

254. EDWIN WILLIAM DE RUSETT, Lewisham, Kent, and RICHARD FARRELL 
DALE, Shoe-lane, London, ‘* Improvements in water-closets.” 

255. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ a gaye 
in means and apparatus for lubricating parts of machinery exposed to the 
action of steam.”—A communication from Louis Auguste Gerin, Boulevart 
St. Martin, Paris. 

256. CHARLES WOODROFFE, Hill-street, Rugby, ‘ in travellin 
post-offices and tenders, and in apparatus for eanne and receiving mail 
bags and parcels.” 

257. THOMAS LESSLIE GREGSON BELL, Plaistow, Essex, “ Improvements in 
preparing oxide of iron for purifying gas, and in treating the oxide of iron 
residues to obtain products therefrom.” —24th January, 1868. 

258. KENELM JOHN WINSLOW, Montpelier-row, Twickenham, Middlesex, 
“ An improved method of conveying rotary motion to axles.” 

260. JOHN MILTON LEWIS, Pimlico, Middlesex, “ An improved apparatus 4 
——, watches, purses, or other valuabies when worn or carried 
pockets. 

261. CHARLES WILLIAM DIXON, Wickham Market, Suffolk, “ Improvements 
in rotating slide valves, and for improved suitable modes ‘of applying these 
said and other rotating valves to certain kind of engines 

263. CHARLES KILBURN, Holloway, Middlesex, “ Improvements in the con- 
struction of life and swimming belts, jackets, waistcoats, aud buoys.” 

264. CLINTON EDGCUMSE BROOMAN, Fleet-street, London, ‘* Improvements in 
breech-loading fire-arms and in the manufacture of ammucition for the 
same.”—A communication from Charles Rochaz, Paris. 

265. CHARLES RITCHIE, Brixton, Surrey, “‘ Improvements in apparatus for 
utilising heat for heating, warming, and ventilating, whether such heat be 
procured by the agency of steam boilers, furnaces, or from other sources.” 

266. THOMAS ROBINSON, Widnes, Lancashire, ‘‘ Improvements in the forma- 
tion or construction of fortifications.” 

267. RUFUS GIBBON WELLS and DAVID JONES, , Birmingham, ** Improve- 
ments in for d optical illusions.” 

268. EDWARD JOSEPH WILLIAM PARNACOTT, Leeds, Yorkshire, “ Improve- 
ments in the manufacture of elastic rollers. 

269. ALEXANDER CHARLES MONTAGUE PRINCE, Trafalgar-square, Charing- 
cross, London, “ A new or improved bell puli for door bells.” —A communica- 
Hg from Sterling Bonsall and Louis Hillebrand, Philadelphia, Pennsylvania, 


271. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
apparatus for melting and heating metals and other substances.”"—A com- 
munication from Adolphe Perrot, Paris,— 25th January, 1868. 

274. ALFRED MIDDLEMIST, Saville-street, Hull, Yorkshire, “An improved 
apparatus for increasing, regulating, and controlling the heat and draught in 
stoves and other fire-places.” 








October, | 7. 
275. AUGUSTUS HENRY THURGAR, Norwich, Norfolk, “Improvements in | 2867. HENRY BERNOULLI BARLOW, 


ne the corks of bottles containing champagne and other effervescing 
quids,” 
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276. JAMES JOSEPH HIOKS, London, “‘ Improvementsin the 
manufacture of backs and handles for hand mirrors.” 


a THOMAS DICKINSON, Lancashire, “ Improvements in apparatus for draw- 


ing off water.” 

mn GEORGE KELLOGG, Edward's Hotel, “ Improve- 
— a other coverings for the head, and in machinery 
for — same,”—A from Hi Kellogg, New 

Haven, 
‘9, WILLIAM EDGCUMBE RENDLE, Welbock- street, Cavendish-square, London, 
“ Improvements in structures for fruit trees, a pd 
er 


protecting 
plants from frost, cold, winds, or rain, also in heating suc 
structures.” 
280. WILLIAM EDWARD NEWTON, Chancery Jane, pam, ** Improved ma- 
A communication 


2935. JAMES JOHN HOLDEN, Bermondsey, Surrey, “ Improvements 
polishing boots, shoes, knives, forks, plate, pA 4 


ratas for cleaning and 
articles.”— 18th Scaohers SeeT 1867. 
3065. ERNEST Belgium, “‘ An improved method of and 


Brussels, 
apparatus for clearing skins destined for hatters’ furs from the coarse hairs 


Chancery-lane, London, 
pholstery or furnitare ”—A communication 
from Ambrose Tower, New York, U.S.—3!st October, 1867. 
3129. HENRY ADRIEN Bo er-terrace, Bayswater, London, 
“ Improvements in the method of means for preserving 
substances and apparatus therefor.”—A communication from 
ton, Rue Lepic, Paris.—6th November, 1867. 
3359. EDWARD BELKNAP, Mortimer-street, Cavendish-square, London, “Im- 
provements in the treatment t of the solution of malt for brewing.” —27th 








chinery for grinding and polishing concave surfaces.” — tion from 
William Cleveland Hicks, New York, U.8. 
281. bean b EDWARD NEWTON, Chancery-lane, Londop, “ in 


machinery for forming hat bodies, skirts, and other articles of per other 
fibrous materials."—A communication from John Hill Prentice, Brooklyn, 
New York, U.S. 
283. FRANCIS NORTH CLERK, Wolverhampton, ffordshi 
in machinery for the manufacture of washers “and other siehar articles.” 
284. JOHN ROBERTS, Westbromwich, Staffordshire, and JABEZ MORGAN, 
tershire, “ Improvements in joining metallic pipes.” 


TRANTER, Birmingham, “ Improvements in fire-arms and 


cartridges. 
286. EDWIN EGERSDORFF, Baldwin’ n's-gardens, Gray’s-inn-road, London, “ Im- 
provements in tips for boot heels.” 
a HENRI ADRIEN aptly Sackville-street, Piccadilly, London, “ A 
ew mode of preserving eggs and improved apparatus connected therewith.” 
wor f communication from Ch Charles Hermann Rémeke and Arthur Yvernault, 
Nantes, France. 
28S. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ Im- 
provements in ribbon looms.”—A communication from Francisque David, 
St. Etienne, France. 
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289. WILLIAM ALFRED GIBBS, Gillwell Park. Essex, “‘ Improvements in 
mechanism or apparatus for drying wheat in the sheaf and other vegetable 
matters.” 

290, WILLIAM HENRY CRISPIN, Marsh-gate-lane, Stratford, Essex, ‘‘ Improved 
antiscorbutic biscuits.’ 

295. THOMAS CORBETT, Shrewsbary, Salop, ‘‘ Improvements in machinery for 
cleaning and separating — and for other like purposes.” 

297. JOHN PEARSON, Ji , London, and JAMES WILLIAM YOUNG, 
Portland-terrace, Regent's Park, London, ‘‘ Improvements in refining or 
purifying aa and in the apparatus employed therein.” 

299. ROBERT JAMES MOSER, High-street, Southwark, “Improvements in 
bellows, applicable especially to portable and other forges.’-—A communica- 
tion from Messrs. John and Walter Bowden, Brooklyn, New York, U.S. 

301. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 

”—A communication froin Piere Aluzet, Paris. 





305, CLAVERHOUSE ALFRED MCCURD, Camberwell, Surrey, “‘ Improvements 
in sewing machines.” 

309. SAMUEL BRADLEY ARDREY and SAMUEL BECKETT, Manchester, ‘‘ Im- 
provements in vel 

311. DAVID LAW and JOHN WHARRIE, Glasgow, Lanarkshire, N.B., ** Im- 
provements in the manufacture of cast iron pipes and similar articles,’ and in 
apparatus therefor.” 

313. WILLIAM GUISE, Redditch, Worcestershire, “‘ Improvements in scouring 
needles and other articles made of iron and steel wire, and in apparatus used 
for that 

315. SAMUEL MANLEY MARTIN and SAMUEL ALFRED VARLEY, Roman-road, 
Holloway, Middlesex, *‘ Improvements in electrical train intercommunica- 
tion parts, of which invention are applicable to electro-magnetic and other 
electrical apparatus.” 

317, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in breech-loading fire-arms and ‘in cartridges and bullets for the same.” —A 
communication from Hiram Berdan, New York, U.S.—29¢h January, 1868. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

307. WILLIAM SNELL, Parliament-street, Westminster, ‘“‘ Improvements in 
steam fireproof safes.”—A communication from Ebenezer D. Draper Russell, 
A. Balton, Edward W. Glover, Edwin Austen Eaton, and William Carlton 
Ireland, Boston, Massachusetts, U.8.— 29th January, 1868. 

308. WILLIAM SNELL, Parliament-street, Westminster, ‘‘ An improved fire- 
proof powder magazine,”—A communication from Rufus Slocum Sanborn, 
Fon-du-Lac, Wisconsin, U.8.—29¢h January, 1868. 

310. WILLIAM TASKER, Halifax and Bradford, Yorkshire, “‘ An improved ma- 
chine for opening and‘cleaning cotton, applicable also for other purposes.’"— 
A communication from Samuel Fay, Lowell, Massachusetts, U.S.—29¢h 
January, 1868. 








Patents on which the Stamp Duty of £50 has been Paid. 

359. STEPHEN WELLS WOOD, » gaa Orange, New York, U.S., “‘ Revolving 
re-arms.”—9th February, | 

“ Hydraulic lifting 


fi 
.- ALEXANDER STEVENS, ~All Lanarkshire, N.B., 
tus.”—6ih February, | 
390. ANATOLE AUGUSTE HULOT, ‘Paris, “* Typographic ink.”—6th February, 
1865. 
-— _ LAKE, Devonport, Devonshire, ‘‘ Steam generators.” —7ih February, 


360. ‘tioman Se BROOMAN, Fieet-street, London, “ Wire netting.” 
—8 1865, 

370. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Sewing machines.” 
—9th February, 1865. 

396. ALFRED VINCENT NEWTON, ee, London, ‘‘ Single-thread 
sewing machines.”—11th February, | 

426. BENJAMIN THOMSON, iooiten = Cartridges.”—14th February, 1865. 

430. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Sewing machines."’ 
—1l5th February, 1865. 

405. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lanc, London, 
* Paddle wheels.” —13th , 1865. 

371. JOHN DALE, Manchester, “‘ Production of substances to be used in place 
of pigment usually termed satin white.”—9th February, 1865. 

460. WILLIAM ROBINSON, Watling-street, London, “ Manufacture of iron.”— 
18th February, 1865. 





Patents on which the Stamp Duty of £100 has been Paid. 
333. CHARLES WHILE, Pontyprydd, Glamorganshire, ‘‘ Rolling machinery.”— 
9th February, 1861. 
315. THOMAS BLEZARD, and JAMES BLEZARD, Padiham, Lancashire, “ Self- 
acting temples.”—8th February, 1865. 
331. JAMES HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Lanca- 
cotton.” 


shire, “ Preparing '—9th February, e 





Notices of Intention to Proceed with Patents. 


, 1867. 
3381. EDWARD bynes mod BENTALL, Hi Maldon, Essex, mae 
fa ‘ovember , 


of nuts and bolts 2 98¢h Me 
3424, JONAH Hapisy, Upper Thames-street, 
of and —- for decorticating and drying corn and 


3448. —t om, Globe Foundry, Leeds, Yorkshire, ee in 
the means of and apparatas for lubricating certain parts of doffing knife 
"—4th Di ber, 1 


3590. WILLIAM ARMAND GILBEE, South-street, Finsbury, London, “ Improve- 
ments in the method of and apparatus for raising water."—A communication 
from Jan Barend Hendrik Van Royen, Gorinchem, Holland.—17th December, 
1867. 

3632. JONAH HADLEY, Upper Thames-street, London, ‘ Improved apparatus 
for Ln my grain or seeds and reducing the same to meal or flour.”—2ist 


December, 1867. 
3714. HENRY ED, Queen-street-place, Cumeecteat, London, “Im- 
the of crude or cast Lo and in the manufacture 
of malleable on and steel."—3lst December, | 

19. ERMUND JOHANN KRUSS and WILLIAM Somme KRrvss, Hamburgh, 
** A new or improved camera or lantern for reflecting opaque objects,”"—2nd 
January. 1868. 

33. WILLIAM HENRY ATKINSON, meen, London, “ Improvements 
in the preparation and use of and a casks 
and other vessels, such compositions being oy applicable to other purposes.” 
—4th January, 1868. 

69, SIGMUND GOLDSTEIN, Manchester, “Improvements in that portion of a 
gentleman's attire called the vest or waistcoat.”—Sth January, 1868. 

99. HENRY —— The eo Middlesborough-on-Tees, Yorkshire, 

rr apparatus for making moulds for hollow 

and oer castings and tor tasting or proving hollow castings.”—11th January, 


140. WILLIAM WILKINS and WILLIAM GAMBLE POLLARD, Leicester, “ Im- 
provements in the manufacture of knitted reversible gaiters and bootakins 
for children and in mitts and armiets for ladies, gentlemen, or children.”— 
15th January, 1868. 

145. RUDOLPH SCHNEIDER, Manchester, “ Certain improvements in the manu- 
facture of piled fabrics.” 

149, JOHN ALLOOCK JONES, Middlesborough, Yorkshire, “ Improvements in the 
manufacture of iron and steel.”"—16th January, 1868. 

165, JOSEPH CROSSLEY, Halifax, Yorkshi ts in washing 
printed and parti-coloured yarns.”—17th January, 1868. 

184, JAMES DAVIDSON, Woolwich, Kent, “Improved machinery for manu- 
facturing bullets.” 

186. JOHN CARR, Crescent, Clapham, and CHARLES Lucor, Drummond-road, 
Surrey, “ improvements in the manufacture of meat and other biscuits.”— 
18th January, 1868, 

2759. JAMES GRAFTON JONES, Blaina Ironworks, near Newport, Monmouth- 

shire, “ Imp in tus for hauling or winding ropes.” 

2760. GEORGE ALLIBON, Worcester, and and ALEXANDRE MANBRE, Baker-street, 
London, ** Improvements in a pene applicable to the conversion of — 
and vegetable substances into saccharine matter, in treating 
siccharin substances extracted fom mal ral, and Vegetable 0 alg 
fatty matters, and in the manufacture of chemical products.” 

2765. RAYMOND FLETCHER, Sidals-road, Derby, “‘ A new or improved castor 
for furniture or other purposes.” 

2766. THOMAS EDWIN CLARK, soty Cross, Somersetshire, “ Improvements 
in the construction of bedsteads and mattresses.""—Ist October, 1867. 

2769. FRANK PARKES, Birmingham, “Improvements in the manufacture of 
certain descriptions of nails. 

2773 JAMES HENRY NELSON and THOMAS BRIGGS, Wakefield, Yorkshire, 
‘* Improved means of and apparatus for heating the water to be used in steam 
boilers and in other vessels.” 

2776. FREDERICK JOHN JEFFERY, Liverpool, “ Improvements in urinals.” 

2777. CHARLES MACE, Green-street, Sunderland, Durham, “ Improvements in 
marine steam boilers.” 

2778. HENRI HASCHKE, Watling-street, London, “‘ Improvements in breech- 
loading ftre-arms.” — A communication from Hubert Comblain, Liége, 
Teelgium.—2nd October, 1867. 

2789. ARTHUR THOMAS BECKS, Birmingham, ‘‘ Improvements in the utilisa- 























tion of Bessemer steel scrap.”—3rd » 1867. 
2791. SAMUEL JOHNSON, Crook, near Darlington, Durham, “ Improvements 
in machinery for ing, perforating, and pressing bricks and other 


articles.”—4th October, 1867." 

2810. JOHN PIDDINGTON, Gracechurch-street, London, “ Improvements in 
pneumatic springs, especially applicable to railway rolling stock.”—A com- 
munication Joseph Dauley, Aiseaux, Belgiam.—5th October, 1867. 

2817, RAOUL PAUL FAUCHEUX, Caversha m-road, Kentish’ Town, London, 
“ Improvements in pipes and cigar tubes.” 

2821. THOMAS OLLIS, Netherfield-road South, Liverpool, ae te in 
registering apparatus applicable to omnibuses and other vehicles.”—T7th 
October, 1867. F 

2826. JOHN Bostock HULME, Manchest 
used in excavating.” —8ih October, 1867. 

2836. JOHN BARKER, pate nde rag Yorkshire, ‘‘ Certain improvements in the 
method of consuming smoke and in apparatus connecied therewith.” 

2837. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in projectiles.” —A communication from Eugéne Pertuiset, August6 Mundel, 
and Jean Etienne Armide de Fiéron, Paris. 

2838. HENRY WALLWORK, Manchester, ‘* [mprovementsin machinery for the 
manufacture of hats.” 

2845. WILLIAM WARREN, Cheltenham, Gloucestershire, “Improvements in 
the arrangement and construction of street sweeping and cleaning machines.” 
—9th October, 1867. 

2848. THOMAS BLACKHURST, Conway-street, Birkenhead, Cheshire, ‘‘A new 
or improved composition to be used to prevent the pm pane of iron, the foul- 
ing of ships’ bottoms, and other su ngs, pone fn pe wood from 

decay and from worms, and also preserving iron and w 





“An imp d apparatus to be 





ood ex posed to the 
action of the atmosphere.”"—1!0th October, 1867. 

2852. ALEXANDER MELVILLE CLARK, es ‘* Improvements 
in the p or of of madder for dyeing and print- 
ing purposes, and in apparatus used in such treatment.”— A communication 
from Gustav Adolphe Schaaff and Guillaume Ernest Lauth, Boulevart st. 
Martin, Paris. 

2854. JOHN WITHINSHAW and JOHN EDWARD BAKER, Birmingham, “ Im- 





2733, JOHN HUGGETT and JOHN ALBERT HUGGETT, T road, E 
Sussex, “‘ Improvements in the manufacture of horse nalis and other nails, 
and in machinery used therein.” —27th September, 1867. 

3736. HENRI ADRIEN BONNEVILLE, Porch -terrace, ter, London, 
“ A new and improved process of treating skins in my to separate there- 
from the hair and wool, and in the preparation of the hair for the manufac- 
ture of hats.”—-A communication from Auguste Frayssé, jun., Rue Croix-des- 
Petits-Champs, Paris. 

2744, MILTON HAMER, Manchester, “ I in hinery or appa- 
ratus for manufacturing india-rubber tubing. ””-28th September, 1867. 

2750. IRA DIMOCK, London, “ Improvements in apparatus to be 
used for boiling eggs and for like pu 

2751. WILLIAM JAMES and WiLitau HILL, Birmingham, “An improved 
aS eS as ae chains and similar 

arments.” 


to vests and other garmen 
mua 5B. 
867. 








icles 

2752. JAMES DONALD, Glasgow, 
for burning oil in furnaces,” — 

2767. WILLIAM SMITH and SAMUEL SMITH, ‘oo Bridge Works, Keighley, 
Yorkshire, ** Improvements in the construction and working of back rollers, 
carriers, and carriages, in drawing, roving, aud spinning machinery for wool, 
a silk. flax, and other fibrous substances.” 

2779. WILLIAM ROBERT LAKE, ap a ce ee Chancery-lane, London, 
** Improvements in machinery for sewing boots and shoes.” —A communica- 
tion from ~~ pcmnaea Destouy and Frederic Renaud, New York, U.8.—2nd 


October, 186’ 
2787. GEORGE TOWNSEND, Hunt End, Redditch, Worcester, “An i 


“Improved arrangements 


in the means or machinery for working or actuating the slide 

valves of steam pumps and blowing engines.”—11th October, 1867. 

2883. WILLIAM Gabb, Portland- -road, ——— and BENJAMIN WALKER, 
Lenton, near p' in means or apparatus for the 
euanaiatane: of narrow sabeten.* 

2887. WILLIAM a LAKE, pega tn ae Chancery-lane, London, 

‘T r machinery for loading heavy ordnance with 
balis, shells, or bt. Seoctiien ”"—A communicatiun from James Buchanan 
Eads, St. Louis, Missouri, U.S. 

2888. WILLIAM ROBERT LAKE, Southampton-baildings, Chancery-lane, London, 
“‘Improvements in revolving batteries, and in the means for working the 
same.”"— Aj communication from James Buchanan Eads, St. Louis, Missouri, 
U.8.—14th October, 1867. 

2899. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ Improve- 
ments in apparatus for producing motive power, by means of compressed 
air, water, or other * liquid. "A communication from Jean Ventouillac, Louis 
Vv and E d Jau, St. Martin, Paris, 

2901. FREDERICK DUNCH FRosr, London-street, London, ** Improvements in 
rollers used in frames for drawing and pan or preparing fibrous ma- 
terials.” —16th , 1867. 

2907. WILLIAM Baripggs my Woodstock Lodge, Granville Park, Black- 
heath, Kent, “‘Improvements in locomotive engines, vehicles, and appen- 
Zh. thereto for better and safer working on railways, tramways, and 


2917. 17. Guonan Mites betray Sey Villas, Barnsbury, Middlesex, ‘‘ Im- 
to 














_ or improvements in the manufacture of machine needles. "— 3rd October, 

1 

2800. ROBERT HATTERSLEY, Manchester, ‘‘Improvements in mechanism or 
apparatus wf distributing printers’ type ready for hand or machine com- 

2807. ALFRED BRADBURY and SAMUEL THOMAS MARSH, “Improvements in 
jointed rules.”"—5th October, 1867. 

2835. ADOLPHE D. , London, 
medical electric 





2841. JOHN SPEIGHT, Bradford, Y "3 ts in machinery or 
apparatus for spinning, twisting, and roving worsted or r other fibrous sub- 
stances to facilitate the doffing.”—9th October, 1867. 

2851. page| TWIGG, Birmingham, “ Improvements in corkscrews.”— 10th 


Manchester, “‘ Improvements in sewing 
machines.”—A communication from Francois "Jean-Baptiste Victor Brosser 
and Charles Edward Brosser, Paris.—12¢h October, 1867. 





the manufacture of boots and’ shoes.” 
rtm Ocieter 1867. 


2933. SAMUEL SOLOMON MAURICE, Monkwell-street, ay “* An improved 
fastening for neckties, scarfs, belts, other articles.”"—A communication 
from Simon Hayem, Ainé, Rue da Sentier, Paris.—18th om, 1867. 

2971. ALFRED VINCENT aWwrOR, Chancery- Jane, London, “ ‘An improvement 
° due g be spice boxes. ion from George Washington 

New York, U.8S.—22nd ‘Oasber, 1867. 
2096. "“Socameen MELVILLE “ Improve- 


London, 
ments in railway and other brakes.”—A from ‘Martin Henri 
Rumpf, Boulevart St. Martin, Paris.—26th October, 1867. 

3138, CHARLES LOUIS HEgTT, Bolton, Lancashire, ** Improvements in 
governors of steam and other motive-power engines.” — Tth November, set 
3178. WILLIAM THOMPSON, Lower Gardiner-street, Dublin, 
in omnibuses and similar sausat Wilden, cal te coomens to eokadiaen ane 


7. 
3510. JOHN WATSON BURTON, ‘aes, ¥ “ Improvements in the treat- 
a of fibrous materials, and in apparatus —— therein.”-—10¢h December, 
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3516. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in pre-ses for stamping or endorsing.” — A communication from 
Edouard Cornelis, Bovlevart St. Martin, Paris.—11¢h December, 1867. 

60. GEORGE WARSOP, Mount-street, Nottingham, ‘“‘ Improvements in 
mangies.”’ 

62. GEORGE WAPSON, Mount-street, Nottingham, “ Improvements in washing 
machines.”—7th January, 1868. 

143. JOHN JACKSON ASHWORTH, Manchester, ‘‘ Improvements in looms.”— 
16th January. 1868. 

174. HUGH HuGHes LLOYD, Fort William, Douglas, Isle of Man, ‘‘ Improve- 
ments in coffina.”—I-th January, 1868. 

207. JOHN LACEY DAVIES, St. Ann's-square, Manchester, “‘ Certain improve- 
ments in the method of retaining and securing corks or stoppers in bottles or 
vessels containing aerated liquids, and in ap ¢ d th ith.”— 
A communication from Fichard Serivener, New York, U.S. 

218. HENRY BRINSMEAD, !pswich, Suffolk, “ Improvements in thrashing ma- 
chines.”—7\st January, 1868, a 

228. SOLOMON BENNETT, Richmond-road, Dalston, Middlesex, “‘ Improvements 
in means or apparatus to facilitate the drying of grain, seed, brewers’ graios, 
and other matters.” —~ 22nd January. 1868. 

237. WILLIAM ORAM, Salford, L hire, ‘‘ Imp in app to 
be employed for heating buildings, and for other heating purposes.” 

245. HENRY MILLER KAGLAND, Fish-street-hill, London, “ Improvements in 
tanning hides and skins.” -A communication from Cesare Osmani, Tolentina, 
Macerata, ttaly.—23rd Jan , 1868. 

283. FRANCIS NORTH CLERK, Wolverhompton, 5 hire, ** Imp; nts 

in machinery for the manufacture of washers and other similar articles.”— 

27th January, 1868, 














All persons having an interest in opposing any one of such applications 
8 hould leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
List of Specifications Published during the week ending 

8th February, 1868. 

1730, 2s.; 1770, 6d. ; 1773, 10d ; 1776, 10d.; 1781, 8d.; 1783, 1s. 8d.; 1815, 
is. 8d.; 1819,8d ; 1827, 8d.; 1830, Is. 6d.; 1834, Is. 4d.; 1836, 10d.; 1837, 
6d.; 1851, Is. ; 1853, 8d.; 1863, 6d.; 1864, 8d.; 1865, 8d. ; 1867, 10d.; 1868, 
4d.; 1870, 1s 4d.: 1871, 1s. 2d. ; 1874, 8d.; 1875, Is. ; 1880, 6d.; 1884, 1s. 
4d ; 1885, 6d.; 1886, 104. ; 1890, 8d; 1894, 6d, ; 1897, 104.; 1899, 1s. 8d. ; 
1900, 4'.; 1901, 44.; 1902, 8d.; 190%, 4d.; 1904, 8d.; 1906, 10d.; 1908, 4d.; 1909, 
4d.; 1910, Sd.; 1911, 4d.; 1912, 4d.; 1913, 4d.; 1914, 4d.; 1918, 1s ; 1919, 8d.; 
1920, 4d. ; 1921, 8d. ; 1922, 4d. ; 1923, 4d. ; 1924, 4d.; 1928, 4d. ; 1929; 4d. ; 
1931, 4d.; 1940, 10d.; 1941, 4d.; 1942, 4d.; 1943, 4d. ; 1945, 6d.; 1946, 4a ; 
1947, 4d. ; 1950, 4d. ; 1952, 4d. ; 1957, 4d.; 1958. 6d. ; 1964, 4d.; 1965, 4d.; 
1967, 8d. ; 1969, 4d.; 1970, 4d.; 1986, 4d.; 2279, 10d. 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Soathampton-buildings, Chan- 
cery-lane, London. 


ABSTRACTS OF SPECIFICATIONS. 


Zhe following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 








Class 1._PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, dc. 
1827. S. HOLMAN, Laurence Pountney-lane, London, “ Double-action pumps, &c. 
— Dated 22nd June, 1867. 

This invention consists, First, in making valve passages in the pump covers 
or ends of double-action purr ps in close proximity to the ‘ip ing piston 
or pistons, which pistons are solid pistons without valves; Secondly, in an 
extension of tre foregoing arrangement whereby pumps of greater workirg 
capacity are obtained ; Thirdly, in an arrangement of pump whereby two pistons 
are attached to one rod, each piston having a valve which reciprocates in the 
cylinder with it; one valve ia also fitted to each cover; as the pistons are 
reciprocated in the cylinder, the single valves in each cover—whether a suction 
valve or a delivery valve—will open alternately, and the valves in the pistons 
will open and shut corresponding to the opening and closing of the valves in 
the covers; one water passage only is cast on the barrel, and the water or 
other fluid is drawn into the pump through an induction pipe between the 
pistons, and forced out through the pistons and through the valves in the 
covers; Fourthly, in a simple method of operating the pamp referred to in the 
third part of this invention; Fifthly, in an arrang of p 1 pump 
valves, the object being to permit these and other pumps to be worked at quick 
speeds with a minimum of concussion at the time of the opening and closing 
of the valves at every reverse of the stroke. 

1328. T. WILSON and W. HAUL, Newcastle-upon-Tyne, “ Apparatus for raising 
and forcing water and other fluids.”— Dated 22nd June, 1867. 

This invention relates to an eccentric rotary pump, applicable to the purposes 
to which ordinary centrifugal or steam pumps may be applied, and serviceable 
also as a fire-engine. The patentees construct a cylindrical case of metal, 
through the ends of which there is fitted eccentrically a revolving epindle, 
working in shifting boxes. On this spindle, inside the case, is a cylindrical 
dise of metal, having grooves radiating from the centre. Within these grooves 
are fitted diaphragms or pistons of metal, and on the ends thereof are projec- 
tions or studs furnished with anti-friction rollers or not, such projections 
engaging in an annular groove made concentrically in the inner face of each of 
the ends of the cylindrical case. The backs of the diaphragms are recessed so 
that they work through or across each other, each piston sliding partly into 
the opposite groove or slot, whereby they are firmly supported in the cylindri- 
cal disc at all points of theic rotation, The inlet and outlet passages are placed 
on opposite sides of the cylindrical case. On imparting a rotary motion to the 
spindie the several diaphragms will be caused to rotate in the interior of the 
cylindrical case, and will be simultaneously caused to slide to and fro along 
their grinding grooves by the cam action of the annular concentric groove—in 
the ends of the cylindrical case-on the projections on the ends of tue dia- 
phragms, thereby keeping the outer edges of the latter in contact with the 

i nner circ. mierence of the cylindrical case. 
1839, W. E. NEWTON, Chancery-lane, London, “* Governors for marine engines.” 
A communication. Dated 24th June, 1867. 

This invention consists of wo weighted rods susp PP 
and coupled together by cross rods, which are by connecting rods coupled to 
the sleeve which regulates the opening of the throttle valve. These two 
weighted rods balance each other, as far as their weight is concerned, conse 
quently, together, they are completely independent of interior force. To 
attain this end with greater facility the top balls are made heavier than the 
lower «ne 8, 80 as to balance the accessory weights which move parallel with 
the axis of rotation. This arrangement of coupled weighted rods, possessing by 
rotary motion a considerabie centrifugal force, becomes isochronised by the 
tension of 2 transverse sprirg attached directly 1o the arms, whereby its 
movement is constantly proportionate to that of the centrifugal force. These 
two weighted rods have crossed arms, because the isochronisin caused by the 
transverse spring can ne‘ther be real nor, in fact, exist when the resistance of 
the organ which acts upon the steam is produced on the hollow shaft or sliding 
collar, unless the movement of this resistance remains in every position of the 
balls in constant rotation to that of the centrifugal force, and of the tension of 
the springs. Tie invention is not fully described apart from the drawings. 


1847. J. E. WHITING, Victoria-street, Westminster, “ Apparatus for transmit- 
ting power.” — Dated 25th June, 1867. 

This invention consists in means for extending the use of tension alone for 
transmitt‘ng power or motion, and is applicable for double-acting and rotary 
pumps, and for working other engines and machines where power or motion 
is required to be transmitted to a distance. The patentee provides two similar 
and corresponding crank systems, each system having three or more cranks 
with their arms or throws projecting at right angles to the axes of that system, 
aud 80 arranged as to divide the circle which the crank pins or their equivalents 
describe into equa! parts. He connects the crank pins of one system with the 








ded in ite directions, 











1892. C. BROWN, Glasgow, “‘ Actuating motive-power engines.”—Dated 28th | 


based upon a former patent, dated 28th February, 1867 | 
(No. 558). and has for its ohject the application of atmospheric air, heated | 
whilst under compression for driving motive-power engines, The atmospheric 
air is compressed into a receiver or vessel, and when compressed it is heated 
by steam or otherwise. The increased expansibility of the air obtained from 
the el jon of its Pp constitutes the motive force, whilst the original 
compression at a normal temperature is a constant force in the receiver. 
1898. P. ZAROUBINE, St. Petersburg, “ Sucking 
with no piston.” —Dated 29th June, 1867. 

The principle of this pump is the application of the properties of p 
and rarefied air for raising water without the aid of a piston, the degree of 
atmospheric pressure or expansion necessary for the purpose not depending on 
the variations of height to which it is desired to raise the liquid, which may be 
lifted from any depth. 








—— 
Class 3.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

1840. R. CAPPER, Mincing-lane, London, and G. READ, R.N., Deal, *‘ Ships’ 

."— Dated 24th June, 1867, . 

This invention relates to indicating by signal lights the course a ship is 
steering. The lantern at the masthead, or a screen or covering containing the 
masthead light, is fitted with coloured glasses corresponding to the port and 
starboard lights, and is connected, in any suitable way, with the steering 
wheel, tiller, or rudder, so that it may receive from the motion of the wheel or 
tiller an axial motion, and present to the distant spectator a colour corre- 
sponding to the light exhibited to him at the bow.— Not proceeded with. 

1848. F. HOOK, Ekenas, Finiand, “* Reefing and furling upper topsails.”—Dated 
25th June, 1867. 

The inventor supports by stanchions secured to the lower topsail yard a spar, 
to which the foot of the upper topsail is made fast. The spar is free to rotate, 
and has at its arms grooves or spaces whereon the reefing tackle is wound 
during the furling of the sail. Furling is effected by raising the yard by hal- 
yards, in the ordinary manner. The reefing tackle is led from the spar arms 
over sheaves on the lower yard, thence through blocks to the deck. To sup- 
port the revolving spar he ts to the lower topsail yard one, two, or more 
sets of rollers carried in a jaw or jaws free to traverse round a certain dis- 
tance, so that, on suddenly lowering the sail the mouth or opening in each 
jaw through which the sail passes will take the same direction as the sail.— 
Not proceeded with. 

1867. J. G. ROWE, Queen's-square, Westminster, “‘ Railway signals, point appa- 
ratus, and lamps.” —Dated 27th June, 1867. 

In one arrangement a series of levers, charged with detonators or fog 
signals, is arranged so as to move both longitudinally and transversely upon 
aniron bar or tube. This bar or tube has a linchpin driven through it, or 
stops placed at the side of it, to keep the levers in place, and the levers have 
the ways or slots in the boss when set for action; the outer ends of levers 
rest on a stop bar, but when one of the signals has been exploded, and its 
lever is, consequently, not in a position to act, the latter falls into a vettical 
position, the key way or slot being then in a straight line with and clear of the 
linchpin or stops ; the whole of the levers slide laterally a distance equal to 
the thickness of one lever, and hence the second lever takes the place of the 
first. The fog signals are placed on and taken off the metals by the action of 
the ordinary signal wire by a quick-threaded screw and weighted lever, or by 
a winged pulley and spring, which impart a longitudinal to-and-fro motion to 
the first lever only of the series, and the whole of the levers receive lateral or 
transverse pressure by means of a weight or spring. The patentee employs a 
lamp so arranged in connection with a “pyrometer” and other parts that a 
fresh wick can be brought into use without personal attendance. 

1878. C.J. POWNALL, Twickenham, “ Communicating intelligence between the 
parts of railway trains.”—Dated 27th June, 1867. 

The inventor places a fast pulley on the guard’s carriage and a loose pulley 
on the carriage nearest the engine or on the engine or tender. An elastic 
band is passed round these pulleys, whereby the motion of the one pulley is 
transmitted to the other, such band extending along the intervening carriages 
above the doors thereof, so as to be within reach of the passenger, or pulls may 
be attached to the band, and extend within reach of the passengers. An 
alarm, a bell, or acoustic sigral is placed on or in the carriages which carry the 
aforesaid pulleys. In each carriage is a case containing a number of tickets 
bearing the number or indication of the carrlage ; some tickets are blank, and 
others bear inscriptions of such intelligence as would ordinarily have to be 
communicated. Clamps or hooks are provided for connecting the tickets with, 
or suspending them upon, the band, When a passenger desires to communicate 
with the guard he calls his attention by drawing down the lower part of the 
band, thereby sounding his alarm.—Not proceeded with. 

1879. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “‘ Self- 
detaching coupling for railway carriages.”"—A communication.—Dated 27th 
June, 1807. 

This invention relates toa pli the ing pins of which are hinged 
to their supporting rods, which at the same time may be made to support the 
buffers. These rods are free to slide back and forth in guides, and they are 
held in position by springs, and the coupling pins have shoulders which catch 
under lips or stops, so that the coupling pins will remain in an upright position, 
unless exposed to a lateral strain, and, consequently, the shackle bar is re- 
tained, and the carriages are kept from getting uncoupled as long as all the 
carriages remain on the track. But if one of the carriages runs off the track, 
whereby the coupling pins forming its jon with the ding carriage 
are subjected to a lateral strain, one or both of the coupling pins turn down, 
and the carriages become detached. 

1908. H. J. Cox, Birmingham, ** Manuf e of carriage bodies, &c.”—Dated 
29th June, 1867. , 

This invention consists in moulding carriage bodies, boats, and various other 
articles of coarse paper pulp, or pulp made and reduced from strong coarse 
fibrous materia!, using suitable adhesive or gelatinous material with the mould 
in heated or cold state.—Not proceeded with. 


Cless 3.-F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, dc. 

1862. W. B. GRAY and 8. G. SINCLAIR, Whiteabbey, County Antrim, Ireland, 

** Spinning and twisting machines.” —Dated 26th June, 1867. 

This invention relates to the regulating of tha tension of the thread or yarn 
during the filing of the bobbins, and consists in the use of a cylinder fixed 
on the builder rail. On this cylinder the bobbin is placed. The diameter of 
the cylinder is greater or less either in a part or parts of, or throughout, its 
length, so that the bobbin may fit upon {it more or less closely, and thus 
increase or diminish the friction.— Not proceeded with. 

1870. J. GasBott, Blackburn, “* Wire healds for looms.”—Dated 27th June, 

1867 

















The patentee prefers to use brass or copper wire for healds, which is placed 
on a creel, and thence wound on bobbins; the bobbins are then placed on 
spindles attached to the arms or rims of a wheel, through holes in which the 
end of wire is passed and received by a pair of draw rollers covered with 
flannel so as not to damage the wire. On motion being imparted to the wheel 
carrying the bobbins and wire, such wire is twisted or doubled together. A 
length of wire equal to the length of the heald having been drawn forward and 
doubled, a bell actuated from the wheel above mentioned calls the attention of 
the operative, who inserts (between the wires at the point they came in contact 
with each other) a wire of large diameter, which, on being withdrawn on the 
completion of the heald, forms the eye thereof, The length of twisted or 
doubled wire is cut and the eye in the centre of which is then placed a pin, and 
each end of such wire is received in the end of a holiow shaft throug!) which is 
a hole and pin; each end is wrapped round the said pin, and, on motion being 
imparted to the shaft and wire, the ends are wound thereon, forming a loop at 
each end of the heald, and afterwards a hollow tube of metal (answering the 
purpose of ordinary heald staves) is passed through the loops; they are 
then i 





corresponding crank pins of the other by rods, chains, or other appl 


capable of exerting tensile force, taking care to make these connections equal 
as to effect, 


anes R. . cea Bristol, “* Consuming smoke in furnaces.”—Dated 26th 
‘une, 1867. 

The inventor piles a number of pipes made of refractory clay upon the bridge 
of the furnace; the pipes are placed in the direction of the flue, and occupy the 
space between the bridge and the roof of the farnare, so that all smoke from 
the 4reis forced to press through the interstices between the pipes, which, from 
their proximity to the fire, are always red hot, and ensure the consumption of 
the great part of the smoxe passing through them. He also provides a pipe 
behind the bridge immediately under the ends of the clay pipes farthest from 
the fire. This pipe pa ses over the bridge and down on either side of the ends 
opening into the ashpit, immediately under the fire-bars. The part of this 
pipe behind the bridge is perforated, and the hot air entering at the ends under 
the fire-bars passes out at these perforations to ensure the combustion of the 
——s smoke, and also improving the draught of the furnace.— Not 
with, 
m2 C. F. FRANKLIN, Bayswater, * Steam engines.”—Dated 26th June, 


This invention is applicable where two cylinders are employed, the pistons of 
which are connected to one crank shaft (the number of the cylinders may, 
however, be more than two or less than two), and consists in so arranging the 
engine that the steam only acts on each piston to move it in one direction, 
80 that if two cylinders be employed the pressure of the steam will be ac’ 
on the piston of one cylinder, and thus turning the crank shaft, whilst the 
piston of the other cylinder is being acted on by the pressure of the steam. 





1877. W. Hopeson, Bradford, ‘‘ Screw gill boxes for preparing wool, &c.”— 
Dated 27th June, 1867. 

This invention relates to retarding the drop of the fallers in screw gill boxes ; 
also to combining the said retarding apparatus with the dabbling brush (when 
such is used), whereby both may be operated simultaneously, and the one 
balance the other.—Not proceeded with. 

1887. C. O. Heye, Berlin, ‘‘ Extracting fatty matters from and for scouring 
wool and other fibrous substances and textile fabries. by the use of sulphuret 
of carbon, and for regaining the sulphuret used after such operation.” — Dated 
27th June, 1867. 

The inventor places the wool, &c., in closed vessels with or without steam 
jackets, and introduces the sulphuret of carbon from below; the sulphuret will 

up through the wool and issue year the top of the tank, whence it will 

pass through distilling apparatuses and return to its original receptacle. When 

the jon is pleted he duces a stream of hot water into the tank 

rear the top, and so causes the volume of sulphuret with which the substance 

remains charged to fall to the bottom, and pass out of the tank to its original 
proceeded 





vessel. He then removes the wool, &c., and rinses it.—Not with. 





1899. E. J. Hua@Hes, Manchester, ‘* Blankets used in machines for printing 
textile fabrics.” Dated 28th June, 1867. 

This invention relates, First, to the textile qualities of the fabric used for | 
the blanket, and to the finish of the same. The fabric consist: of a single | 
web of woven material composed of a number of sets of stout but fine warps, 
generally of cotton, and a corresponding number of overlaying shoots of filling 
threads of about the same fineness, and so closely interwoven as to produce 
about the same texture upon the surface as that of the generality of printing 


cloths or printing goods, and about the same thickness as the ordinary woollen 
bianket. After the blanket is woven it is subjected to a calendering process 
between heated rollers to remove ali elasticity in the direction of its length, 
aud sufficiently in regard to its thickness as to reduce the interwoven mass of 

compressible body that is not dependent apon the dis- 


| to a merely 
placement of the threads of which it is composed, but upon the compressibility 


of the material thus fabricated, the material itself being intimately 
together in one homogeneous mass or fabric. The invention consists, 
Secondly, in cutting away one-half of the thickness of the warp and filling 
threads to about two inches of the two ends to be united, and from opposite 
sides of the two ends relatively one with the other, so that an equal thickness 
with the main part of the fabric will be produced by lapping the two half 
thicknesses of both ends one upon the other; the half thicknesses so produced 
present a ribbed or corrugated face across the web, and when the ribs of 
one surface are closely fitted into and interlocked with the spaces between the 
ribs of the opposite surface, and t en nently fixed closely together, @ 
means is afforded for resisting the strain lengthwise of the blanket that would 
tend to separate the two parts.—Not proceeded with. 

1895. J. and T. ANDERSON, Bradford, “ Harness of jacquard engines.” —Dated 
28th June, 1867. 5 

This invention has reference to what is known as the ‘‘cumber board” in 
jacquard engine harness. When the “‘set” is varied a fresh camber board 
is requisite with perforations of suitable pitch. To dimin sh this inconvenience 
is the object of this invention. In place of the ordinary cumber board the 
inventors use two boards, the one placed in the ordinary position, and the 
other a short distance above it, and they make such boards with a rectangular 
aperture in lieu of the perforations, and use adjustable strips which are passed 
transversely through the boards, and placed at such distances apart as may be 
requisite. They are thus enabled to alter the ‘‘sets” within a considerable 
range without displacing or removing the camber boards, and have much con- 

from the ar —Not proceeded with, 

1896. J. HOLROYD, Leeds, and W. FIELDHOUSB, Batley, Yorkshire, “ Twisting 
Sine Pee PF ne certain species of yarn.”—Dated 
28th June . 

The o'ject here is to produce twisted yarn of an uneven or irregular twist, 
such irregularities occurring at stated intervals. The patentees drive the 
lower roller of the twisting or doubling frame by what may be termed partial 
gearing —that is, by a wheel only partially toothed, the object of this being to 
cause the front lower roller to be stationary at certain periods, the flyers re- 
volving at their accustomed speed, and the yarn which is being wrapped round 
that issued from the front rollers, and which is passed independently over the 
upper front rollers, being twisted more closely on what may be termed the 
internal thread during such temporary stoppage of the lower rollers, and pro- 
ducing a slack and a tight twist. 

1897. C. O. HeyL, Berlin, “ Apparatus for extracting oil or fatty matter from 
cotton or woollen waste, &c.”—Dated 28th June, 1867. 

This app cannot be described without reference to the drawings. 

1909. J. CONLONG, Blackburn, ‘* Expanding and contracting combs or wraiths 

ey warping, beaming. ing, and other frames.” —Dated 29th June, 1867. 

The object here is to ob viate the defects of that class of expanding and con- 
tracting combs in which the dents are actuated by spiral or other springs, and 
are contracted or expanded by elongating or compressing such springs, and one 
part of the invention consists in substituting for these springs differential right 
and left-handed screws acting independently on each dent by pins fitted into 
the dents, and fitting loosely in the threads, so that when the screws are turned 
a positive motion is conveyed to each dent separately ; and another part of the 
invention consists in improved mechanism for cutting such differential screws. 


—Not proceeded with. 


Class 4.. AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ke. 
1829. J. SURRIDGE, Cogan, Glamorgan, “ Anchors suitable for steam ploughs, 
é&c.”—Dated 22nd June, 1867. 

In order that the anchor may be removed readily out of the ground prepara- 
tory to shifting it to another position the shanks and the flukes are not rigidly 
fixed the one to the other but jointed, and wedges or locking instruments used 
to stiffen the joint whilst the anchor is required to resist the strain upon it, but 
which are withdrawn when it fs desired that the anchor should draw out of 
the land. The inventor makes the shank of the anchor of a forked form, with 
sufficient spread to render the anchor steady without requiring a stock. The 
two arms of the shank are slotted at their ends to receive the ends of the 
flukes. These are both on the same side of the shank, and are connected 
therewith by a bar passing through them, and also through the slotted ends of 
the shank. This bar thus forms both the axis for the flukes to turn upon, and 
serves as a stay between the arms of the shank. The inner ends of the flukes 
preject a short distance through the slots in the shank, and a bar with wedge- 
formed ends drives in, in front of the inner extremities of the flukes, and 
between them and projections on the shank, and so the flukes are rendered 
fast, being wedged fast against the hinder ends of their slots. When the wedge 
locking bar is drawn out a slight strain on the anchor draws the shank forward, 
and throws the flukes to such an inclination as to cause them to rise out of the 
land.—Not proceeded with. 

1842. H. R. J. DENTON, Wolverhampton, ‘* Hay-making machines.” —Dated 24th 
June, 1867. 

This invention consists, First, in substituting the trailing hay-turners herein- 
after described for the ordinary rotating fork turners; and, Secondly, in so 
arranging the trailing hay turner that it can be adjusted according as the 
weight of the crop to be turned may require. The travelling hay turner is 
formed by connecting longitudinally, and transversely or diagonally, a number 
of large angular links of iron of a square or other shape. This flexible frame- 
work is suspended by a number of chains from a rotating bar fitted with a 
handle or lever for turning it, and with a toothed wheel and pawl for fixing it. 
This bar is fitted at the rear of a frame and shaft mounted upon travelling 
wheels, and linked angular frames, having their angles vertical, can, by the 
suspending chains and bar, be adjusted so as to clear the ground, or trail more 
or less upon it, according as the chains are let out, and thus, when drawn 
across the cut crop, will turn it over.— Not proceeded with. 

1883. L. B. ELLIOT, Maulton. Northampton, “ Delivery to a reaping or mowing 
machine.”— Dated 28th June, 1867. 

By this invention the inconvenience arising from the corn or grass which has 
been cut being spread over the uncut corn or grass adjacent to the course tra- 
versed by the machine upon the delivery platform being tiltedis avoided. Thisis 
effected by placing a board extending from one extremity of the finger ber in a 
diagonal direction across a portion of the delivery platform, such board being 
jointed at the upper part to a suitable support, the lower edge resting on the 
delivery platform, and being free to move therewith as the latter is raised or 
lowered by the attendant in the ordinary manner. As the corn or grass 
accumulates upon the platform it is directed towards the side thereof opposite 
to that on which the board is placed, and from which the corn or grass can be 
Aail 4 ‘ot ‘ 


d by the t.—Not proceeded with. 

















Class 5.—_BUILDING. 
Includvng Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1855. W. CooK, Paddington, “ Apparatus for hoisting building materials.”— 
Dated 2th June 1867. 

This invention consists, principally, of a single fall or endless rope passing 
over a grooved pulley above, and having fixed or d to it appli for 
attaching two hods thereto, so that when the full one is being hoisted the 
empty one is descending.—Not proceeded with. 

1902, A. HODGE, Glasgow, “ Adjustable appliances for fixing door handles.”— 
Dated 29th June, 1867. P 

This invention consists in adapting an internally screwed collar to screw 
upon the screwed edges of the square or equivalently shaped spindle, sach collar 
holding the handle by a flange or rim turned over a bead or flange on the neck 
of the handle, and being prevented r m unscrewing from friction against the 
door or shield by an interposed disc loose on the spindle, but fitted so as not to 
turn thereon. 

1919. P. IRONSIDE, Westminster, “' Veretian blinds or shutters.”"—Dated \st 
July, 1867. 

nese vertical rod is laid in a groove, and each lath carries an arm which, 
besides passing through the vertical rod, rests in bearings formed in the sides of 
the groove. The vertical rod has a slot at its central part for each lath, and 
each lath receives a disc, eccentric, or plate, and through which each arm of 
each lath passes. Pins also pass through the projecting points of each disc or 
eccentric, therefore the arm of each lath is tied, as it were, in two places to 
the vertical rod; thus, when motion is communicated to the vertical rod, 
whether tausing it to rise or fall, so the discs turn the arms of the laths and 
alter the position thereof as desired. 


Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plemen ec. 








’ 
ts of War or for Defence, Gun Carriages, 
1835, E. LEAHY, Cardington-street, Euston square, London, “ Solid cartridge 
case.”’-—Dated 24th June, 1867. 

Here each cartridge case with its swelled head and inner perforated chamber 
for holding the igniting material or percussion cap is formed all of one mass by 
compressing a piece of soft metal into a suitable die.— Not proceeded with. 

1858. J. HURMAN, Osnaburgh-street, Euston-road, London, “ Breech-loading 
cannon and fire-arms.”— Dated 26th June, 1867. 

The patentee claims, First, the general form of the breech blocks and the 
principle of their sliding axles, by which a portion of the forward block is 
made to enter the bore of the gun, and the rear block is also made to support 
and secure the* forward block in its place, and also the arrangement by which 
both blocks fill the slot in the gun in a solid manner as described. ly, 
using the rear breech block as a ram to force the forward block into and out of 








Fes. 14, 1868. 


THE ENGINEER. 








without wedges, screws, levers, or ot appliances, 
the self-acting vent stopper working in combination with “Govt teveall eek 

as described. 

1873. =} FARRINGTON, Paris, “Breech-loading fire-arms, &c.”—Dated 27th June, 


The chief object here is the construction of an improved arm with breech 
ee eee at VE cateehne te cane t produced by an ordinary 
hammer and lock. The 


—— and of the arrangement of the lock which is behind the breech, 

are the following :—First, the combination with a system of closing with a 
breéch bolt and ordinary lock of a breech piece screwed upon the barrel ; this 
piece is provided with an inclined | plane intended to draw back the plunger or 
rod which carries the needle; it also has a lump to withstand the blow of the 
hammer, also a hook and a tail piece, which weaken upon the stock the effects 
of the recoil. Secondly, the employment of a spring tenon, and having three 
objects—viz., to guide the bolt, to maintain it when closed, and to permit of 
withdrawing it by a quick tortuous movement without the aid of a special 
appliance. The invention further relates to the cartridges to be nsed with 
these arms, and the object is, chiefly, to produce hermetic ars of the joint 
at the breech, and of the passage for the needle, as as to prevent 
the oxidation of the latter and the fouling of tlie AN Pieny —Not proceeded 


—_.s R. CoopER, Birmingham, “* Breech-loading fire-arms.”—Dated 27th 
‘une, 1867. 

The patentee claims affixing the needle carrier or striker of the gun to an in- 
dependent sliding block pe the rear of the plag or closer, the block being pro- 
vided with a proj late, wh y the needle or striker is cocked on the 
unfastening of the plug or ebaber, the block and plate, and parts immediately 
concerned in their action, being constructed and arranged as described. 
Secondly, combining or arranging the parts of a safety bolt for breech-loading 
fire-arms as described. 


Class 7—FURNITURE AND CLOTHING 
Including Cooking Utensils, Upholstery, Ornaments. Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

1838. L. C. F. CLERC, St. Mary Axe, London, “ Lamp burners for burning 

petroleum, &c."—Dated 24th June, 1867. 

Here the inventor employs a flat wick which passes up a tube, the upper 
part of which is elevated at such a dist above the reservoir of the lamp as 
will prevent too great a degree of heat being communicated to the liquid in the 
reservoir, At the upper part of the wick tube is a chamber, in which a 
quantity of the vapour is collected to maintain the flame. The spindle of the 
pinion for regulating the height of the wick is protected so as to prevent ~— 
of vapour at that part. He connects a tube to the top part of the wick tu! 
through which the spindle of the pinion is passed, and in which such spindle 
closely fits. The upper part of the wick tube is removable to afford facility for 
inserting the wick, and when in position fits closely and prevents escape of 
vapour at that part. A gallery is used for supporting a globe or chimney, and 
acap covers in the top of the wick tube when the lamp is not in use.—Not 
proceeded with. 

1884. W. MARSHALL, Nottingham, “ Bedsteads, couches, &c.”— Dated 28th Junes 
1867, 


Here the laths form a surface in which the centre stands so mach above the 
sides of the bedstead, couch, sofa, &c., that when the weight of a person rests 
thereon the surface of the article becomes level, or nearly level, consequent 
upon the depression of the laths which support the weight of the person. 

1908. C. C. DuBRULLE, Lille, Nord, France, “ Miners’ lamps.”—Dated 29th 
June, 1867. 

The principle of this lamp is that it cannot be opened without lowering the 
cotton or wick, and extinguishing the lamp if it had been lighted. For addi- 
tional security the inventor provides the lamp with a second fastening which 
prevents the removal of the wire gauze, unless the fastening is opened by a 
particular key. — Not with. 

1910. ©, Petit, Brussels, “ Lamps for burning pstroleum, shale, &c.’"—Dated 
29th June, 1867. 

This invention consists in forming the burners of lamps with their air 
chambers and passages much larger than those in general use, in order to burn 
not only shale and boghead oils, bat also the lighter mineral oils, such as the 
oils of petroleum and others of a similar nature. 

1915. J. G. N. ALLEYNE, Alfreton, Derbyshire, ‘* Clocks.”—Dated \st July 
1867. 

The patentee claims, First, the application to clocks of a combined pin wheel 
and gravity escapement arranged and operated substantially as described with 
reference to the drawings. Secondly, constructing the cams and ratchet wheels 
for clocks with the working surfaces formed of chilled cast iron, as de- 
scribed, 











Class 8—-CHEMICAL 
Including Special Chemical and Pharmaceutical ions, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

1830. S. HALL and W. H. PARSONS, Swansea, ‘‘ Apparatus for moulding arti- 
Sicial fuel.” — Dated 22nd June, 1867. 

The patentee claims the combination of a Iding passage with a ram 
working to and fro in it, and a measuring chamber with a plunger working 
within it, which, for each stroke of the ram, supplies @ measured quantity of 
material into the Idt ber, as 
1833. J. Brrcn, Newton “Heath, Lancashire, “Casting ingots of Bessemer or 

other steel.”— Dated 4th June, 1867. 

This invention consists in suddenly cooling the upper surface of the molten 
steel when in the mould, and so forming a crust on the metal ready to receive 
the sand, which is wedged down as usual, thereby dispensing with the iron 
plate ordinarily employed. - Not proceeded with. 

1845. J. WeBSTEB, Birmingham, “ Metallic zine paint.”—Dated 25th June, 








The patentee takes spelter and melts it in a furnace, and raises it to 800 deg. 
Fah. He then covers the metal with a flux of borax mixed with caustic of 
soda, or chloride of ammonia. He then adds about seven or eight per cent. of 
finely divided iron wire or scrap, agitating the whole with an iron rod oantil the 
whole of the iron or scrap particles are taken up by the zinc. He then adds 
sufficient antiniony to cause the metal to run freely from the furnace. When 
the metal thus prepared has cooled down it is next pulverised and ground, 
when it may be mixed with any oleaginous matter or varnish, and the metallic 
zinc paint results. 

1846. T. CRow, West Ham, Essex, “‘ Manufacture of illuminating gas from gas 
tar oil, or from gas tar.” — Dated 25th June, 1867. 

The oil of gas tar (commonly cailed creosote or dead oil) is extracted from the 
gas tar in the usual way, and when obtained is placed in a tank or reservoir, 
situated at such a height as to prodace the degree of pressure required. From 
this tank the oil flows down through a pipe into a heated vessel or vaporiser. 
A continuous stream of the oil is allowed to flow over the bottom of the 
vaporiser only just sufficient in quantity to wet it, and in so doing It is 
instantly converted into vapour. The vapour so formed passes into a superheater 
which is maintained at a bright red heat. The outlet of the supetheater must 
be sufficiently small in proportion to the generating capacity of the vapouriser, 
so as to maintain a constant accumulation of vapour, and consequent high 
state of pressure in the superheater. The vapour, thus exposed simultaneously 
toa great heat and a high pressure, is converted into permanent gas of great 
illuminating power, which can be dealt with as ordinary coal gas. 

1849. A. AITCHISON, Park-terrace, Peckham, and T. SOUTH, Bridge-street, 
Southwark, ‘‘ Production of gas for illuminating and other uses from hydro- 
carbons.” —Dated 25th June, 1867. 

Here the hydrocarbon is conducted by a pipe from a reservoir into a retort, 

which has a lump or lumps of fire clay adapted to receive sufficient heat to 
convert the hydrocarbon which is caused to fall thereon into gas. The vapour 
or gas thus generated, rising in the retort, passes through perforations in a 
surface of fire-clay, &c., applied 80 as to become highly heated, and from 
surfaces towards the upper part of the retort, by the heat thereof to further 
heat the vapour or gas obtained, and which thence passes into the upper part 
¢ the retort, and is conveyed away to a purifying and storing apparatus 
for use, 

1850. L. BRUNETTI, Rovigno, Italy, “ Embalming and 

decay anatomical purposes.’ 





preserving ani 
substances from "—Dated 25th June, 1867 
This process, which, though based on the principle of injection, lea no 
trace of injection, inclades three operations, namely, the preparation of the 
tissues, the tanning thereof, and their desiccation. The preparation consists in 
washing, the removal of fat, and the expulsion of the fluids employed for that 
purpose. The human or animal body is first washed, and the blood removed I 4 
injections of water in the excretory vessels and ducts, an aperture being pi 
vided for the escape of the water. The fat is then removed by the injection, 
first, of alcohol, and then of sulphuric ether ; the ether is then expelied by 
injections, first ‘of alcohol, and then by injections of water. For tanning the 
tissues, tannic acid is dissolved in boiling dist'lled water, and‘is then injected 
into the arteries, veins, or dacts. The desiccation is - Tree effected by 
heat applied internally and externally.— Not proceeded with. 


Class nr gran ag bb 
Including — S ee nd Electro-Magnetic eee Aes, 
Apparatus, Galvanic Batteries. 
1856. M. F. Renny Belsize-square, London, “ Protecting submarine cables, 
&c.”—Dated 2th June, 1867. 
This invention relates to submarine cables without any coating of hemp or 
wire for the deep sea, the shore ends in all cases being the same. Before 





putting such a cable on ship the inventor divides it into sections constst- 

ing each of about twenty m! Each section is coiled into a ball, and, thus 

coiled, 1’ is packed into a water-tight tank, which is then filled with water 

ind sealed, leaving the two ends of the section on the outside, so that they may 

be got at for testing the cable.— Not proceeded with. 

1917. F. T. HERBERT and H. D.G. Truscott, Walworth, ** General electric 
machines.” — Dated 1st July, 1867. 

This invention rela‘es to a former patent dated 28th June, 1866 (No. 1725), 
and consists in combination with the mechanism of the indicator or dial therein 
described for printing either on a cylin- 

The apparatus in its combined form consists of the me- 
ism connected with the dial, that for moving the cylindrical or flat surface as 
requ! uate receive the printing, and that for bringing the same in contact with 
the peapen:| wheel as required. The mechanism connected with the dial is or 
may be contained in a case at the upper part of the com! apparatus, and 

cons'sts of the barrel, the rollers for inking the types, the printing-wheel with 

‘pes on it, such wheel being mounted as required at the back of the revolving 
dat indicator, and working Kp e & an opening which communicates with the 
apparatas below it; also the electro-magnets 
mutators, levers, buttons, and handles required. 
above contains a moveable cylinder covered with paper suitably arranged for 
printing, mounted so as to Teena of _Tevolving on its axis, and also of 
being moved horizontally to give the spaces b the lines of the 
printing ; and. further, of being removed from the apparatus when required. 
The cylinder is tarned by means of elther one or two electric magnets with 
a lever escapement. After the cylinder has completed one revolution it is 
moved horizontally through the space required by a lever escapement acting 
upon mechanism adapted for the purpose; the cylinder is raised and brought 
in contact with the type on the edge of the printing- wheel as required for each 
impression by means of a set of multiplying levers, which are act»ated by tho 
elect ro-magnets in the lower compartment of the apparatus. ‘The cylinder is 
mounted at the two ends so as to be cvpable of removal when the paper is 
covered with printing. The apparatus above described may be used either as 
a single electric indicator or ° an electric printing telegraph. The dial indi- 
cator, with its is connected when with the printing 
— by means of an electric commutator at the lower part of the dial 








Class 10.—MISCELLANEOUS, 


Including all Specifications not found under the preceding heads. 
Photographic albums.”—A com- 


This invention consists in the employment of movable name cards or slips, 
and in the formation of a sort of chamber or receptacle in the leaf or passe par- 
tout into which these name cards can be readily inserted. 

1606. J. soneee. Smethwick Foundry, near Birmingham, “ Casting Bessemer 
&c.”— Dated 30th May, 1867. 

This invention is intended to po ‘the chilling and honeycombing arising 
from and in the present mode of casting. For this purpose the patentee casts 
the metal to produce the ingot or other form into a mould which is heated in a 
furnace sufficiently to prevent the metal solidifying, and then he gradually 
cools the lower part of the mould whilst the heat is stil] maintained at the upper 
part of the mould, the cooling and setting of the metal taking place progres- 
sively from the bottom of the mould upwards, and then, as contraction takes 
place, fluid metal descending from the upper part of the mould prevents the 
formation of cavities in the casting. 

1614, J. ScoTT, Ozford-street, ‘London, “ Subduing and 9 ing fires.” — 
Dated 3\st May, 1867. 

This invention cannot be described‘without reference to the drawings. 

1619. T, PORTER, Sunderland, “ Apparatus for supporting or holding music, 
&c."— Dated 31st May, 1867. 

ding to this invention the i r supports the book and holds it in 
its proper position by the aid of a contrivance which fs inserted into the middle 
of the desk at the lower part or supporting ledge thereof. This consists of 
two parallel pins connected together at one end by a cross-piece, to which 
cross-piece, and between the two parallel pins, he attaches, at right angles to 
the pins, an upright arm, which lies in the fold of the book when properly 
placed, and thus keeps the book in position on the desk laterally. To one or 
both of the two parallel pins there is secured a spring rack, and in the front 
of the desk two holes are made into which the pins are inserted, one or both 
of such holes being slightly oblong to admit the spring rack or racks as well as 
the pin.— Not proceeded with. 

















1622, J. LANCELOT, Birmingham, “ Manufacture of or tal chains and 
bands.”"—Dated 3\st May, 1867. 
This invention cannot be ibed without ref to the d 
1623. P. LAWRENCE, Basinghall-street, London, “ Apparatus for cpplytng ot- 


hesive agents to pieces of paper.” — Dated 31st May, 1867. 

This invention consists of an improved construction of apparatus in which a 
holder or vessel for containing an adhesive agent receives reciprocating up and 
down motion, and carries with it in its travel contrivances with which it is 
furnished, and which are so actuated as to effect and interrupt as required the 

ission of the adh agent which such vessel or holder contains, and which 
adhesive agent when emitted is, by the action or travel of such holder or vessel, 
brought into contact with the pieces of paper or other material to which it is 
to be applied, and is applied to the same thereby, causing the same to adhere 
to the vessel or holder, and to be raised by and with it in its upward travel. In 
one afrangement for the purpose the vessel or holder, which has outlets at 
buttom, is fitted with a piston or planger, or a stem carrying a valve for opening 
and closing sach outlets; such piston, plunger, or valve is raised by means of 
an adjustable abutment at the upward ion of the vessel, so as to open the 
outlets, and is depressed when released from the action of such abutment, so as 
to expel the adhesive agent and close the outlets. 

1627. Col. W, BRADFORD, jun., United Service Club, London, ‘* Combination of 
wood and tertile substance Sor the construction of boats, baths, &c.”—Dated 
lst June, 1867. 

The inventor takes thin slips of wood, and attaches them firmly to cloth or 
textile material, so that their edges are close where a curve ts required, and 
are further apart where a sharper angle is to be formed. The slips are fiat, and 
the whole can be rolled up or folded for carriage; or when the edges are bent 
and confined by suitable bars, strings, or bolts, the whole may be made to form 
a boat or bath, or other vessel, according to the various forms of the slips and 
the relative positions of their edges and ends.— Not proceeded with. 

1631. E. TAYLER, Acorn-court, Fetter-lane, London, “ The facilitating the com- 





ion or arranging of type of various founts for displaying jobs or other 
works usually required to be done in printing offices.”— Dated \st June, 1867. 

This invention consists of a double rack or frame, in which the cases or trays 
for holding the type are placed on a small frame revolving on pin joints or 
axles, passing into or through two or more wheels resting on an axis and one 
or more disc or discs, and the angle of the said cases or trays are alterable at 

by the to or fro of the position of one or more wheels, 
whereby the elevation or depression of the said disc or discs {s effected, thereby 
raising or depressing the further or ad side of the small frame holding the 
said cases or trays. —Not proceeded w' 
1632. T. HORREX, Gray’s-inn, London,  aeeaiien eggs.”"—Dated 3rd June, 1867. 

The patentee adopts a flat case of metal or other materia! (to hold water or 
o her fluid mixed) in or upon a box, frame, or stand in an inclined position, 
and at one end of the box or frame, and under the lower end of the flat case 
holding the water, which is rounded for the purpose, he places a small lamp or 
gas burner; but he prefers a small tray of tin or other metal partly filled with 
ofl, upon which is floated a wick, and placed under the lower or rounded end of 
the flat case holding the water, so as to heat the water or fluid therein. Under 
the other or higher end of the flat case holding the water he places a box or 
tray of a wedge-like form for the egg to be placed in. By the box or tray being 
of this shape or form the eggs can be placed close to or at a distance from the 
under surface of the flat case holding the water or fluid, by slightly pashing the 
box or tray forward, or withcrawing it in a wedge-like manner, by which means 
the heat of the eggs can be regulated. Around the top of the box or tray he 
fastens tubing or list, or other material, to prevent the heat escaping, and he 
partly fills the box or tray with sand or other material to assimilate it to the 
ordinary hen's nest, 

1640. R. W. PAGE, Chelsea, ‘‘ Hand garden engines and hydropults.”—Dated 
3rd June, 1867. 

This invention relates to a novel construction of garden engine for pumping 
and forcing water for use by hand, the engine being also useful as a hydropult 
for extinguishing fire, and for other purposes. It consists of a cylinder of brass 
or other suitable metal, furnished at one end with a stuffing-box, through 
which @ piston rod or plunger is madé to work, actuated by the right hand of 
the operator; the other end of the cylinder is fitted to an air-tight globe or 
vessel, to the opposite side of which an outlet pipe is fixed by ascrew or other- 
wise, in order to cause the water to flow asa jetor stream. The piston rod 
has an inverted cone of metal fixed thereon néar thé globe, and the extremity 
of the rod is provided with a fixed metallic perforated disc or plate fitting the 
bore of the cylinder. Between the cone and disc the cap leather is placed on 
the rod loosely if it fits the cylinder, but its base is perforated with an orifice 
larger than the diameter of piston rod, to sath S sxttahte handle is 
attached. At the side of the cylinder, and close to the 








provided interiorly with a short flexible tube communicating with the outlet 

pipe or rose; this tube is weighted at the end soas always to fall to the bottom 

of the reservoir or ag in order that it shall always be = the level of 

the water, The action of the engine will be obvious from the above desorip- 

tion.— Not proceeded with. 

1643. J. WADDINGTON and B, LONGBOTTOM, Barrow-in-Furness, Lancashire, 
“ae to be employed in casting Bessemer steel, &c.”—Dated 4th June, 

This invention is designed to render the moulds employed in casting Bes- 
semer steel or other metals more durable L. so forming them that the I lower 
portion, which first b a new portion 
substituted. Hitherto such moulds have | either been made ¢ of one solid piece, or 
divided vertically in aes the better to remove the ingot. The improve 
ments consist in dividing the moulds horizontally—that is, so as to make a top 
and bottom portion ; the edges of these parts which meet together are grooved, 
or 80 formed as to fit into each other, and the upper and lower parts are 
secured together by bolts passing through lags outside the mould. When pre- 
paring a mould for use a cement is filled In between the joint and a temporary 
plug ts passed inside the mould to prevent the cement squeezing into the 
mould ; the bolts are then drawn up tight, and the spare cement squeezes out 
on the outside of the mould. Thus, when the interior surface of the lower 
portion becomes worn or eaten away by the splashing of the metal, it can be 
replaced by another one, the upper part serving many lower ones. 

1647. J. H. JOHNSON, Lincoin's-inn-fields, London, ‘‘ Racks or holders for 
vip os baer on canes, &c."—A comm —Dated 4th June, 1867. 

This invention relates to racks for oe ae and other articles, and 
consists in the with a r perforated frame of wood or 
other suitable material of an elastic binding or “holding device arranged in the 
perforations of the said frame in such manner as to hold any object ee or 
inserted in the perforated frame. The rack thus constructed can be put to 
various uses.— Not with. 

1653. J. H. SAUNDERS, Combe-road, Sydenham, “ Oil or gas stove.”— Dated 
5th June, 1867. 

This invention cannot be described without ref to the d 

1657. J. EVANS, Birmingham, “ Spring hooks."—Partly a communication, - 
Dated 5th June, 1867. 

This invention consists in making double hooks, or hooks having double 
heads and beaks, the one passing the other and tho beaks in opposite direc- 
tions, so that the head of the hook Is in two thicknesses, thus forming a spring 
hook, which may have a swivel or loop attached to it, according to the use for 
which it may be intended. 
1659. J. ADAMS, Sadler's Wells, London, “ Machines for dating or printing of 

and other tickets."—Dated 6th June, 1867. 

This invention is carried out as follows:—Upon a small iron frame the 
inventor fixes two upright standards, in one of which are drilied two holes, and 
in the other one hole; into two of these holes is fitted a horizontal shaft 
having an arm or crank fixed on to one end, and a similar arm or crank is 
fitted into the other hole, and upon these two arms or cranks is fitted another 
upright having a box or case for carrying the type for printing; at the bottom, 
in front of the iron frame, is fitted a recess or mouthpiece to receive the tickets 
to be dated, and, working upon two uprights beneath the type box, is placed 
horizontally a movable ink tray, so that when the ticket is pressed into the 
mouthpiece it moves forward; the ink tray then lowers itself, and the type 
comes down parallel upon the ticket, and dates it. The machine is then brought 
back to its former position by means of a steel spring fixed on to the horizontal 
shaft working in the upright standard.— Not proceeded with. 

1663. T. BROWN, Newgate-street, London, * Artificial limbs.”—A commuaica- 
‘ion. —Dated 6th June, 1867. 

The First part of these improvements relates to the knee-joint of an 
artificial leg, and to the means of holding the said joint in any desired position, 
and consists chiefly in the employment of a T-shaped bracket or standard, 
which takes the place of the tibia, and the lower or T-shaped end of which is 
provided with Is which aro fitted to work freely in oblique boxes 
secured in the interior of the knee-pan. When the knee-joint is bent, as in 
sitting, it is retained in position by the action of a pear-shaped button with a 
spherical head, which works in a socket formed in the head of an oscillating 
vertical sliding-rod or bolt, 

1667. G. R. TURNER and W. T. ALLEN, Upper Thames-street, London, “ Cone 
struction of gates and fences, &c.""— Dated 6th June, 1867. 

This invention consists in combining with end uprights formed of T, angle, 
or tube iron, or other iron or metal of sufficient strength to bear the resistance 
of the intermediate portion of the gate; and with one or more intermediate 
rails, likewise of the necessary streng'h, horizontal bands or strips of hoop 
iron, &c., strained or drawn to a tension, — secured round the ends. The 
invention consists, § , in ducing a tension in the corda, 
so that the strain of one ‘strand pover. Roky the strain of another strand or 
length, the strain being kept equally divided.— Not proceeded with. 
= v STURGEON, Manchester, “ Street and similar lamps.” —Dated 7th June, 














This invention consists in using, instead of the four glass sides which form 
the upper part of street and similar lamps, pieces of tin or other substance 
ing a bright reflecting surface, so that the light, which at present passes 
through the dis in the upper part of the lamp, will be reflected down again 
~ the street, fae owe increase the effective illuminating power of the lamp. 
—WNot 
1669. C. E. GIOJOLA, J. H. GRAY, and P, MARTINENGO, Birmingham, ** Ink- 
stands.” —Dated 7th June, 1867. 

This invention relates more particularly to fountain inkstands, and has for 
its objects, First, to maintain an uniform level of ink or other writing finid at 
any required height in the dipping cup; and, Secondly, to provide a more 
facile means for filling. emptying, and cleansing the body or reservoir of the 
said inkstand. For effecting these objects the patentees carry a tube hori- 
zontally into the body or reservoir from the aperture through which the ink 
ordinarily flows into the dipping cup. This horizontal tube and dipping cup 
may form an integral part of the inkstand, or be fitted thereto. Immediately 
over the horizontal inner tube they form a vertical air-duct or pneumatic tube, 
The air-duct or pneumatic tube is open at the bottom end, and terminates a 
short distance above the top of the horizontal inner tube of the dipping eup. 
It is also provided with an aperture at or near the top through which the air 
passes down the tabe to the surface of the fluid in the body of the inkstand, 
ae A. L. , re Stratford-on-Avon, “ Rotary pumps.”—Dated Tth 

‘une, 1867. 

This invention has for its object improvements in rotary pumps, and consists 
in giving a tapered sectional form to the annular space enclosed between the 
two flanges carried by the rotating cylindrical centre piece of such pumps. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On CHANGE IN WOLVERHAMPTON : Few Transactions: Report from 
District—On "CHANGE IN BIRMINGHAM YESTERDAY: A pprehen- 
sions as to the Stability of Two or Three Small Firms : Prices 
Low—UNPROFITABLE CHARACTER OF TRADE: Singular Proof 
through Income Tax Commissioners-—THE WAGES QUESTION: 
To Remain Unaltered Throughout the Quarter — Iron AnD 
Mininc Traves or Dupiey: Little Doing: Prices of Coal and 
Stone — HARDWARES TRADES: Business Dull: Birmingham, 
Wolverhampton : Remarkable Order for Iron Chests: Bilston, 
Wednesfield, Tipton: Dudley District: Decay or THe Nati 
TRADE: Superiority of Machinery — HARDWARE FAILure IN 
BIRMINGHAM—OLDBURY RAILWAY CARRIAGE Company: Divi- 
dend of 15 per Cent.— Woroester EnGtink Works OCoMPANyY ‘ 
Half-yearly Meeting : Dividend 24 per Cent. 

THE meeting of ironmasters at Wolverhampton on Wednesday 

was a quiet affair. Masters who have large works at which man: 

different sizes of iron are rolled qapested the demand as improv. 


to some slight extent, but there were others who spoke of their 
mills as ha less to do. The amount of business done was deei- 
dedly small. ions either in pigs or finished iron, in stone, 


oF in coal, were the exception. 
On the ea brie By ef (yesterday) in Birmingham the meeting 
was not attended with much success. There was a somewhat un- 
comfortable feeling in or arwslo to the —— of two or three 
firms to meet their bills to-day, expressed, and in two Frade at 
least, circulars expected; but if these expectations should 
true the firms are of no great se quae-y ‘tnd the diatriet will not 


be thereby greatly influenced. The trade 
which is now being done on most was a subject of general 
— and le firm in South 


show that tee the past three years they have made no profit 
whatever. The prices of which 
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The question of a drop in wages throughout the district generally 
seems now to be placed on one side until the wg oe eae 
meeting. Much regret is expressed at this state of things by 
many, and one master who has given his men notice for a reduc- 
tion, expecting that others would follow, will now, he fears, have 
to withdraw it. 

From Dudley the re is :—‘* West of this town dulness and 
inactivity are the chief characteristics of the iron trade. Some few 
of the mills and forges have been doing pretty fair work this week, 
fulfilling orders which were given out for speedy execution, but 
others have been only in partial operation. Some of the proprie- 
tors of blast, furnaces in this district have come to the determina- 
tion, in consequence of their accumulated stocks of pig iron, to 
blow out their furnaces if their men, who are now under notice, 
will not submit to a reduction of wages. The puddlers and mill- 
men will probably have to follow in train unless some improvement 
takes place. Now thut the workmen in North Staffordshire and 
other places have gone in at the drop, it is hardly likely that the 
present rate of wages can be maintained here. The demand for 

thick’ coal is not so brisk as it was a fortnight ago, yet a large 
quantity is being sold by rail, land, and water, and prices are fairly 
maintained. They are for best, 13s.; common, J0s.; lumps, 9s. ; 
slack, 3s. 6d.; brooch (all one way), 9s. 6d,; and screenings, 6s. 6d. 
per ton at the wharfs. So long as the present demand for coal 
exists there is not likely to be any interference with thick coal colliers’ 
wages. Any attempt under existing circumstances would lead to 
some difficulty with the men, although it must be admitted that 
the present rates for fuel are operating adversely upon the iron 
trade. White ironstone and gubbin are in good request at from 
14s. to 15s. 6d. per tonin their raw state, and from 20s. to 21s. 6d. 
when calcined. The labour market is still in a very unsatisfactory 
condition. 

Depression and very little prospect of immediate improvement 
remain the prowinent features of the hardware trades of Birming- 
ham and South Staffordshire. The home business is stagnant in 
most of the leading departments, and the same remark applies to 
nearly all the foreign markets. Canadian orders are considerably 
under the average; and as an illustration of the dull trade in the 
United States we may mention that, according to advices, tinware 
in Boston has declined 15 per cent. Australian and New Zealand 
orders, however, are moderately steady, and from the East Indian 
ey a better trade is being done in the demand for “‘ shelf 
goods,” 

There is no change to report in the trade of Birmingham. The 
same absence of demand which we have reported week after week 
for some time is still noticeable, and, as a natural consequence, 
considerable distress, combined with anxiety as to the future, is 
being endured. Fresh orders received continue for only small 
amounts; they are got out of hand in a very short time, and in 
comparatively few instances, any inquiries are on the books before- 
hand. Little, indeed, can be said as to the future, and the most 
sanguine do not seem to have arrived at any favourable conclusion 
in that respect, the foreign trade, though below the average, 
changing slightly in the right direction. A tolerably good batch 
of orders have been received from Australia and the Eastern 
markets, but with America and Canada very little is being done. 

At Wolverhampton there is a moderate colonial inquiry for 
tinned and japanned hollow-ware, but no decided improvement is 
to be seen at the ironfoundries. In the lock trade orders have 
been received for secure night-latches, and there is more to do in 
some of the best lock departments for articles on the principles 
patented by Barron and Bramah. In the edge-tool, steel toy, cut 
rail, and horseshoe trades the makers are still unable to report 
favourably of the demand. Iron safes and deed-boxes are not 
much in demand for the home market, but there dre some good 
inquiries on export account, and from the East Indies quite a 
remarkable order has been received by a firm of makers in this 
town. It embraces no fewer than one hundred strong iron chests, 
each fitted up with two patent locks having different keys. It is 
not known to the makers to what use the chests are to be applied, 
nor are they of large dimensions, most of them being no more than 
20in. in length, but they are to be made of strong plate iron, and 
the locks are to be of a first class. The order has been secured by 
Messrs. Cyrus Price ar Co. 

Excepting in the South American doorlock and padlock depart- 
ments of the Willenhall lock trade no activity is perceivable, and 
a great many of the operatives are working short time. 

A dull demand is experienced at Bilston, and the trapmakers of 
Wednesfield are only partially employed. Chains and anchors 
manufactured around Tipton command little inquiry. About the 
nailing districts of Dudley, Sedgley, Cosely, and Brierly Hill, the 
often-recurring question of wages announced a fortnight ago in 
this place is being discussed in this district, and it is regarded as 
indicating ‘‘the gradual extinction of a craft which has been one 
of the ‘staples’ of Black County industry for upwards of two 
centuries, and on the success of which many thousands in that 
district are entirely dependent.” The history of the trade during 
the last thirty years has been a history of ‘‘reductions,” 
**disputes,” ‘‘ threatenings,” and ‘“‘strikes.” Its decline during 
that period has been rapid. In the year 1830 it was com- 
puted that there were at least 50,000 wrought nailers in 
the district. At the present time 20,000 would be an out- 
side estimate. With few exceptions the wrought nailers 
are the most ill-paid, hard-worked, and pitiable class of labourers 
to be found in the Black Country; and yet it is a condition 
for which no one can be blamed, for it is simply due to one 
of those great industrial changes from era to era, to which the 
nation owes all that is grand and glorious in its prosperity. Of the 
1500 little ‘* smithies ” now scattered over the district, and which 
so puzzled old Hutton a century ago, there will, in a few more 
— be probably scarcely one in operation, and their cold silent 

earths will alone remain as relics of a once prosperous but a 
decayed and forgotten craft. In their place, however, will rise up 
large and well-organised factories, in mew the employed will be 
somewhat more than mere “hands,” and where steam-propelled 
machinery will — the mechanical and wasting toil, in which 
hitherto so much human energy and muscle have been so need- 
lessly expended. 

The Railway Carriage Company have held their half-yearly 
meeting at the works, Oldbury, and declared the customary divi- 
dend of 15 per cent. per annum. 

The Worcester Engine Works Company have held an ordinary 
half-yearly meeting, under the presidency of Mr. A. C. Sheriff, 
M.P., chairman of the company. In their report the directors said 
that they regretted that the state of trade had been even worse 
than in the preceding half-year, and the competition among manu- 
facturers for contracts more severe than at any former period. The 
balance of profit available for dividend amounted to £2272 Us., 
which would allow of a small interim dividend of 2} per cent. 
being divided among the shareholders, and a balance of £67 11s. 
to be carried to credit of current half-year. The expenses had been 
considerably reduced, and the attention of the manager was still 
directed to promote economy in the works as far as was consistent 
with complete efficiency in the manufacture. The directors in the 
present depressed state of trade had declined to receive the re- 
muneration voted to them by the shareholders. In moving the 
adoption of the report and statement of accounts, the chairman 
said that the accounts did not show a great amount of success, 
Few periods had been more disastrous to trade than the year 1867, 
and the Engine Works eg, te had suffered like almost all other 
companies, The directors, however, anticipated that after the de- 
pression the affair would become fairly profitable. During the 
past half-year they had tendered for a number of works, but 
more for the object of ree up the position of the concern 
than with any anticipation of making a very great profit. They 
had been unsuccessful in most of the tenders, other firms having 
taken the contracts at lower prices, thus showing in what position 
those firms were. Arrangements were being made for reducing 
the expenses of the company, and also for including more branches 
of the trade than they had at present. He would reply to ques- 





tions, the answering of which would not tend to injure the company. 
Sir Francis Lycett complained that the expenses of the company 
were crushing. Including interest on debentures and bank charges 
the expenses had risen from 52 per cent. in 1866, to 80 per cent. 
in the half-year. At that time last year the bank debt was 
£16,000. He very much feared that now it could not be less than 
£30,000, so that, for a quarter of a million of money thrown into 
the concern, t made in the last half-year the insignificant 
sum of £2272. They, purchased the business upon estimated 
profits of £7500 a year, and, after being called upon for £200,000 
additional capital, they had only made just £6000a year. That 
proved that there was something wrong in the expenditure, 
though he did not know where or what it was. They had £6900 
more on their ledger than in last June, and they had £5100 worth 
of materials less. He very much feared that they had not a few 
bad or doubtful debts. He was aware that trade was perhaps 
never so bad as it was at the present time, but ina ae con- 
cern—Fairbairn’s, of Manchester—they had made 9 ae cent. He 
wished he could indulge in the hope in the future that the chair- 
man had, but it seemed to him that they were going from bad to 
worse. The chairman said that the best means for Sir Francis 
Lycett to show his interest in the suc of the undertaking was 
to come upon the board, and exert his influence in obtaining orders. 
The answers to questions ultimately given by the chairman to Sir 
Francis Lycett appeared satisfactory to the shareholders. The 
report and statement of accounts were adopted, and the motion to 
declare ° dividend of 2} per cent. per annum was carried by 
votes to 9. 











- WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 


Tue Inon TraDE: No Material Alterations: Few Orders on 
Hand : Hopes of a Speedy Improvement in the Home Demand : 
More Inquiries from some of the Foreign Markets : Shipments to 
the United States—Tue TinpLate TRADE: Increased Inquiries : 
The Wages Question not Definitely Settled—THREATENED STOP- 
PAGE OF THE BEAUFORT AND NANTYGLO IRONWORKS—STARTING 
THE New Darty ENGINE at EpBw VALE-—- SALE OF THE 
DyvneEvor CoLLIERIES—NEwW Buast FURNACE AT BLAENAVON— 
TRADE OF THE SOUTH WALES Ports. 


THE iron trade of the district is in about the same state as at the 
time of last report, the stagnation which has so long prevailed 
having been neither modified nor relieved in any way, but, if any- 
thing, there is a greater amount of quietness existing, partly owing 
to the attitude of some of the colliers, and partly in consequence 
of failures in other districts. At the present time makers have 
but few orders on their books, and they are for comparatively 
small quantities, which the stocks are amply sufficient to provide 
for. Strong hopes, however, of a speedy improvement in the de- 
mand for rails on home account are now entertained, and the same 
are strengthened by the movement which has taken place in the 
railway market, and the advanced prices of some of the leading 
companies’ shares. On the whole it must be admitted that the 
srospects of the home trade are more encouraging than they have 
me for some time, but it will require very large orders to keep 
the rail mills fully employed. From two or three of the foreign 
markets inquiries have somewhat increased, but actual engage- 
ments entered into are not more numerous than they have been 
for many weeks past. Shipments of iron are now being made for 
the United States, and will be followed by others for Havre, Hor- 
ton, N.B., Annapolis, Mobile, New York, and New Orleans, and 
some large additional contracts are looked forward to on American 
account, 

For pig iron there is an average inquiry, but prices have not 
materially altered. 

For tinplates inquiries have somewhat increased, and as the 
oring, quarter approaches something like activity will begin to 
prevail. 

The announcement which appeared respecting the stoppage of 
the Beaufort and Nantyglo Ironworks has caused considerable 
alarm, ‘it being feared the establishments would be altogether 
closed, but it has since transpired that the cause of the notice is 
owing to some slight disagreement between the proprietors, which 
will, in all probability, be arranged before the expiration of the 
month, At Nantyglo and Beaufort there are fourteen blast fur- 
naces, with mills, forges, &c., and twelve or thirteen of the fur- 
naces are in blast. The closing of such vast establishments would 
throw some thousands of workmen out of employment, and it is 
to be hoped that the little difference now existing between the 
heads of the firm will be satisfactorily arranged, and such a direful 
calamity to the district prevented. 

The new Darly engine at Ebbw Vale, after undergoing consider- 
able alteration and repairs, has again been started, and appears to 
work remarkably well, every precaution having been taken to 
prevent a disaster similar to that which necessitated its stoppage. 

The whole of the collieries belonging to the Dynevor Coal 
Company have been purchased by Messrs. Evans and Bevan. 

For many weeks past the reports which have appeared in THE 
ENGINEER respecting the iron trade of this district have been of a 
very unsatisfactory character, but it is gratifying to report, when 
such general depression prevails, that at Blaenavon operations are 
being gradually extended, one of the three new blast furnaces now 
in course of construction having just been blown in, and the second, 
it appears, will be in blast in the course of another month. The 
mere announcement of the blowing in even of one furnace at the 
present time is a matter for general congratulation, as from all 
sides reports come to hand of increased dulness and the discharge 
of workmen. The new furnace will afford employment to a large 
number of additional hands. It is also pleasing to add that the 
other branches of the company’s works, including the weldless 
tire, plate, and rail mills, are in full operation, which, taking into 
consideration the difficulty of securing orders, is highly creditable 
to the management. 

The following is a return of the exports of coal shipped at the 
South Wales ports during the past month and the corresponding 
month of 1867 :— 

Exports. 


January, 1868. January, 1867. 
Tons. Tons. 
Cardiff . ee co eco 162,361 ee eo 145,062 
Newport... .e os oe 32,356 .. eo ee ee 27,015 
Swansea .. oe ee 43,118 1. «ce co oo of 37,470 
Lianelly .. 1984 se ce ce co co 9792 


Cardiff also exported 7981 tons iron and 3140 tons patent fuel; 
Swansea, 1837 tons iron and 4900 tons patent fuel, and Newport 
exported 8345 tons iron. 

SHIPMENTS COASTWISE, 











January, 1863. January, 1867. 
Tons. Tons. 
Cardiff .. «- oe 60,134 2. oe oe 
Newport... «2 oo 53,705 os oe oe 
Swansea... «2 oo ce ce 16,458 we oe oe 
Lianelly .. «2 oc +0 of 8915 .. oe 
NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 


LiveRPOOL: The Birkenhead Ferries—WATERWORKS: Wakefield : 
York—State or TrapE: Leeds: Shefield: South Yorkshire — 
THE RIVER WEAVER—THE East LANCASHIRE COAL TRADE — 
THe NortH-Eastern Raruway: The Cumberland Iron Trade: 
The Cleveland Iron Trade. 

WITH respect to the Liverpool district, it may be observed that 

the receipts of the Birkenhead ferries from April 24th, 1867, to 

January 3lst, 1868, were £30,072, against ,300 in the corre- 

sponding period of 1866-7. The working expenditure from 

April 24th, 1867, to January 31st, 1868, was 623, against 

4,414 in the corresponding period of 1866-7, 











The Wakefield Waterworks Company has declared a dividend at 


the rate of 7 per cent. per annum. The dividend of the York 
‘Water Company is at the rate of pf pare os er oa 

As regards the trade of Leeds, it is stated that the forges are 
still working short time; there are, however, more inquiries. 
tool and machine makers are still slack. The engine builders are 
doing rather better. ‘The wheel and railway plant makers are also 
a little busier. A slightly improved demand for steel has been 
observed at Sheffield, but the general business of the town appears 
= be far from > bei a en naar _— — a 

a quiet state, and complaints are general as e falling 
Rodent for coal. There ig'abb dead ding in otenan orale and 
in several instances stacking has had to be resorted to, while only 
a limited tonnage is being forwarded to Hull and Grimsby. 

It is understood that the trustees of the River Weaver, in addi- 
tion to —_ works which they have on hand, are proposing to take 
measures for the construction of some special works in the upper 
part of the navigation for the better prevention of floods in future. 

The coal proprietors of East Lancashire are stated to be contem- 
plating a reduction of wages. 

The North-Eastern Railway Company aregradually replacin gthe 
whole of their timber trestle bridges and viaducts with permanent 
structures of iron and stone, or where practicable with solid em- 
bankments and culverts. During the last season the viaducts at 
Hutton on the Yorkshire and Scarborough line, at Wharram on 
the Driffield line, and at Malton on the Thirsk branches, have been 
rebuilt, while one at Ripon on the Leeds northern line is in hand. 
Three of the bridges over the Esk on the Whitby line have been 
reconstructed, and the remaining six are to be renewed at once. 
The northern viaduct on the Scarborough line is being made solid , 
throughout. 

As regards north-eastern topics we may note that a reduction of 
wages not exceeding 10 per cent. has been accepted by the blast 
furnace men employed by the Messrs. Whitwell, Thornaby Iron- 
works. The iron shipbuilding yards of the Tyne, although in a 
better state than formerly, are still far from being fully employed. 
The Castle Eden Coal Company, which has hitherto shipped all 
its steam coal at the Hartlepools, has decided on dividing its ship- 
ments between Hartlepool and Sunderland, and has opened offices 
at the latter port. The iron trade of Cumberland has not revived 
from the depression which has characterised it for many months. 
In West Cumberland, however, a tolerably good trade is being 
done at some of the ironworks, the Whitehaven Hematite Com- 
pany (Cleator Moor), and Messrs. Bain, Blair, and Paterson, having 
the whole of their furnaces in full operation. At Ma rt the 

trade is comparatively slack. The West Hartlepool plate- 
rolling mills are shortly to be opened by a steel manufacturing 
company to work Sanderson’s process. The puddlers employed at 
Messrs. Abbot’s, at Gateshead, have been for several days out on 
strike. It will be remembered perhaps that Messrs. Abbot's 
puddlers received notice of a reduction of prices at the same time 
as the men employed at Messrs. Hawks and Crawshay’s. Both 
bodies of men refused to submit to the reduction, and struck 
work, but an arrangement was scon made between Messrs. 
Hawks and Crawshay and their men, by which the full 
reduction, of which notice had been given, was not enforced, 
and the men returned to their work. No arrangement of 
the kind was made with respect to Messrs. Abbot’s puddlers, and 
hence they have remained out. The Electric and International 
Telegraph Company has erected a telegraphic line on the Blaydon 
and Consett section of the North-Eastern Railway. After a long 
and arduous struggle Shank House pit at Cramlington has been 
cleared of water, and work will be resumed this week. It is 
rumoured that in a few weeks the North-Eastern Railway Com- 
pany will advertise for tenders for the construction of an autho- 
rised direct line to Jarrow and Shields. It is stated that screw 
colliers belonging to the Tyne are about to enter more largely 
and actively into the Mediterranean trade than last year. 
The Cleveland Foundries can scarcely be said to be fully employed. 
Deliveries of rails continue to be made for India and Egypt. Mr. 
Hargreaves is conducting experiments at the Skerne Ironworks 
(Messrs. Pease, Hutchinson, and Co.), with a view to the improve- 
ment of the quality of Cleveland iron for the manufacture of steel 
and other p' s. The state of the Cleveland blast furnaces is 
as follows:—In, 88; out, 48; total, 136. Messrs. Samuelson and 
Co., of the Newport Ironworks, have commenced the manufacture 
of steel from Cleveland iron. An order is reported to have been 
= in the Cleveland group for 10,000 tons of iron for 

ussia, 








PRICES CURRENT OF METALS. 
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CopreR—British—cake andtile,|; £ s. d. £3%.d4)2 8d £ & d. 
713 0 0.. 74 © 0| 82 0 0.. 83 0 0 
75 0 0., 76 0 0} 83 0 0.. 8 0 0 
77 0 0.. 80 0 0] & O 0.. & 0 O 
ee | 82.0 0.. 83 0 0] 90 0 0.. 92 0 O 
Australian, per ton....seeee. | 30 0 0., 63 10 0] 84 0 0.. 87 0 O 
Spanish Cake .eccccsscceses | 9 9 0.1, 0 O O| 77 O O., 7710 O 
Chili Slab. scccccccccceccce | 6910 0. 0 0 0] 76 0 01.77 0 O 
Do. refined ingot .cecscssee | 73 0 0..74 0 0/ 0 0 0. 0 0 0 
YELLOW METAL, per lb. ..000.| 0 0 62 © 0 7; 9 O TE O OT 
1RON, Pig in Scotland, ton......| 2 12 6 cash. 213 9 cash. 
Bar, Welsh, in London ......| 610 0.. 615 0| 610 0. 70 0 
Wales........| 510 0.. 0 0 0} 510 0. 6 0 0 
Staffordshire 750. 00 0} 715 0. 8 5 0 
515 0.. 0 0 0| 5 5 0.. 510 0 
9 5 0.. 0 0 0] 10 0 0.210 & O 
850.000) 900. 9 5 0 
3744. O60 6] 197 Ge 8 88 
10 5 0,..1010 0} 10 5 0.. 1010 0 
1810 0.. 18 150) 19 5 0, 0 00 
21 0 0.. 21 5 0} 22 5 0, 0 0 0 
Other jeoemmmmcmseest Oe Be BO 6.02 OD O20 2 9 
Bheet, milled ..ccccccecceee | 20 5 0. 0 0 O} 21 00. 00 0 
Shot, patent ...cccccccccsece | 2219 0.. 23 0 0] 24 0 0.. 0 0 0 
Red or Minium...ccscccccese | 2015 0.. 0 O O| 2110 0., 2115 @ 
White, drycccccccssccccceee | 27 0 0.1. 0 O Oj 31 O O.. 3110 0 
In Oll.ccccccwvesess | 26 0 0.. 24 0 0] 30 0 0, 32 0 O 
Li 1p W.B.cccoccccce 2410 0.. 00 0 . po Gee . ° 4 
UICKSILVER, 617 0.. 0 0 0 oe 
nae, 20 0 0.. 0 O oO] 2115 0O,, 2117 6 
sheet .cccsees 26 0 0.. 0 0 0} 8% 00.000 
White zinc, seee oo eee Se oe oe 
81. Swedish faggot 000. 00 6) oe 
der encatcemanl 15 5 0.1510 0 : : oo : : 0 
TIN, ton... 411 0.. 412 0 oo 1) 
Bog Fie ppm 4919.. 410 vo] 4 510. 4 510 
For arrival wecccsssccsees | 41010... 0 O : 4610. 000 
English ~~ 22 ae 4 8 48 6.4 2 
titim’j”—”_—mesonwt ££ we te S$ 3 ae SSF 
, in ecccccccee | 414 Osco 419 0] 411 0. 413 0 
TINPLATES, per bx of 225 
IC COBC.ccccccccccscccccces 110.4120) 146.170 
tO. ccccseccoce 17 0. 1 8 O| 110 6. 113 0 
IC charcoal ..sseees 18 0. 1 9 0} 110 0. 133 0 
TX dittorcsccccrrecescrcsese 114 0.. 115 O}] 116 OW 118 0 
PRICES CURRENT OF TIMBER. 
1868. | 1867. | 1868. | 1867. 
Per load— £64 81/2 & £ & || Perlosd— 424244046 44 
evece -11 012 0] 9 01010 || Yel. pine, per reduced C. | 
. 3 0 410] 3 5 415 || Canada, 1st quality 17 01810 17 01910 
el «215 4 0/915 310 Md do... 11 012 0) 19 014 0 
*.0 0 0 0] 0 © O O|| Archangel, yellow. 11 0129 0/12 013 0 
5 5 515| 510 6 0 || St Petersburg yel.. 10 10 11 10) 10 10 11 10 
310 410| 310 410 || Finland . 710 810) 8 © 910 
0 00 0] 0 © O O|| Memel .. +0000 0000 
310 5 0| 310 5 0 || Gothenburg, yel.. 8 010 0} 9 01010 
310 519] 340 6 0 white 8 0 9 0} 8 0 810 
2 5 8 0| 3 0 310||Gefie, yellow...... 9 010 0| 9 O11 O 
3 ¢ 310] 3 0 310 || Soder seas te 9 01010) 9 01010 
3 5 5 ani 
ae Ee i 33 Onan by by 9 12 015, 0) 18 092 0 
$0 6 0| 5 0 6 O|| Deck plant, Dut 
$26°6°8] 06's ell oer t+ 015 1 3] O16 1 4 
wood,Dants.fm. 410 5 0| 410 5 10 || Staves, per M, : 
St. Peter’s 8 0 9 0} 610 7 10| Quebec pipe...... 70 075 (| 88 8S © 
Deals, per C., 12ft. b; oe =e wine = 24 026 (] 2 O21 0 
Quebec, wht.spruce j 
eee Tae race 13 10 15 10118 0.15 0 || pip? -crccee p 222.0235 0/180 © 900 0 
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ON THE DRYING OF STEAM BY WIREDRAWING, 
AND ON ITS LIQUEFACTION BY EXPANSIVE 
WORKING 

By W. J. Macquorn Ranxure, C.E., LL.D., F.R.SS.L.& E. 
1.—Free nsion of a Perfect Gas.—One of the funda- 

mental facts of the science of thermodynamics is the fact 


ascertained by Joule, that when a perfect gas expands with- 
out. performing external work, its temperature not fall. 
It is only when external work is done (as in driving a 


po that a fall of temperature takes being caused 
y the disappearance of a quantity of heat equivalent to the 
work done 


2,—Free Expansion of an Imperfect Gas.—When an im- 


rfect expands without performing external work 
Sve is a small fall of temperature due to the disappear- 


ance of heat in performing internal work—that is, in over- 
coming cohesion. ‘That fall of temperature has been deter- 
mined for various gases at different pressures and tempera- 
tures by the experiments of Joule and Thomson ; but it is 
a very small fraction of the fall of temperature which 
takes place when external work is done, as in driving a 
iston. 
. 3.—free Expansion of a Saturated Vapour.—When a 
saturated vapour expands without performing external work, 
(as when steam is throttled or wiredrawn), the fall of tem- 
perature is greater than in the case of an imperfect gas 
which is not in the state of saturation, because of the com- 
parative greatness of the internal work done in overcoming 
cohesion in a saturated vapour; but still that fall is not 
nearly so great as when external work is done; and it is not 
so great as the fall of the boiling point corresponding to 
the diminution of pressure: the consequence of which is 
that dry saturated vapour by being wiredrawn becomes 
superheated—in other words, its temperature after the 
wiredrawing, although lower than the previous tempera- 
ture, is higher than the boiling point corresponding to the 
diminished pressure.* ‘ 
4.—Drying of Moist Vapour by Wiredrawing.—lf the 
vapour which is wiredrawn carries with it some liquid in 
the state of spray, either the whole or part of that quan- 
tity of heat which would otherwise superheat the wiredrawn 
vapour will be employed instead in evaporating that spray. 
- The proportion borne to the whole weight of fluid dis- 
charged i the greatest. weight of spray which can thus be 
evaporated, so as to leave the vapour dry though saturated 
after being wiredrawn, may be found to an approximation 
close enough for most practical purposes as follows:— 
Divide the difference between the values of the total heat of 
evaporation of the fluid atthe pressures before and after 
wiredrawing respectively, by the latent heat of evaporation 
at the higher of those two pressures.f ; 
5.—Approzimate Rule for Steam.—As a roughly approxi- 
mate rule for practical purposes in the case of steam:—find, 
by the use of tables or of a formula, the fall of the boiling 
point corresponding to the fall of pressure: divide that 
fall of temperature by 3000 for Fahrenheit’s scale, or mul- 
tiply it by 0°0006 for the Centigrade seale: the result will 
be the proportion of spray which the wiredrawing is 
¢apable of drying up in each unit of weight of steam. 
For .example, supposeiithe following,.to be the absolute 
pressures before and after wizedrawing in Ibs. on the square 
inch :—Before, 100 lb..above the atmosphere, or about 115 
absolute: after, the atmospheric pressure, or about 15 abso- 
lute. ~The corresponding boiling points are:— 
fore.. .. 338 deg. Fah. 170 deg. Cent. 
After ae a 00 ti 


Fall... 126 deg. Fah. 70 deg. Cent. ; 
and the proportion of spray per unit of weight of steam 
which the operation of wiredrawing is capable of drying 
up is 


126 
3000 
or 4°2 per cent. ceil 
6.—Liquefaction of a Vapour by Expansive Working in 
a non-conducting cylinder.—If any vapour existed whose 
total heat of evaporation did not vary with the boiling 
point, and if that vapour were employed in a state of 
saturation to drive a piston by its expansion in a non-con- 
ducting cylinder, the disappearance of heat during the ex- 
pansive working would cause the liquefaction of a part of 
that vapour whose proportionate weight could be calculated 
exactly by. dividing a.quantity of heat equivalent to the 
work done by. expansion, .by the total heat of evaporation. 
But the total heat of evaporation of every known vapour 
diminishes when the boiling point is lowered; therefore, the 
quantity of vapour which would be liquefied by a given 
expansion, if the total heat of evaporation were constant, 
has to be diminished by subtracting from it the quantity 
of spray which would. be dried up if the.same quantity of 
vapour underwent the same fall of pressure by being wire- 
drawn without doing external work; and the remainder is 
the quantity of vapour actually liquefied. The following 
is an-example for steam, ithe calculations being made in 
round numbers, as.minute accuracy is wnnecessary. 
Pressures in pounds on the square inch: 


= 00006 x 70 = 0°042, 





at beginning of expansion, absolute, 115 
At-end of expansion, absolute, ..  .. 29 
Rate of expansion about =... .. . 3°67 
* The figure of the expansion ,curve for the free, ion of saturated 
‘vapour js investigated at the end of, a paper of mine on “ ynamics” in 


the * Philosophical Transactions” for 1854. 

+ The following is the algebraical tig of the rules given in the text: 
Let the Jatent heat of evaporation of the fluid be denoted, before being wire- 
drawn hy L, and after having been wiredrawn by L!; let c be the specific heat 
of the liquid, ¢ and ¢ the boiling points ponding to the p before 
and after being P ly, and s the fraction of the whole weight 
of fluid discharged. which is in the state of spray before wiredrawing, and whose 
¥alue is. supposed to be so adjusted that the vapour, after being wire-drawn, 
though still saturated, isdry. Then from the condition that no external work 
is done, there follows this equation :— 

Lect ©)4+U—aL; 
and, consequently, . 
ey: abt #), Qa) 


In the case of steam, we have L — L! + ¢ (¢ — #1) = 0-8 (¢ — #) ordinary 
thermal units nearly ; and for a rough approximation, we may take L = 900 
British thermal units or 500 French thermal units; consequently, for steam, we 
have nearly 
:= t— O Feb, 
3000 














‘= 0°0006 (¢ — ¢) Cent, 


line o 


ithe steam when admitted, though saturated, is dry. Should 





Work done by the expansion per pound 


of steemjamemt .. 2. 1. os ee 
Mechanical equivalent of an unit of 
evaporation at ures between the 
above limits,about .. .. .. . 
Proportion of steam which would 
liquefied if the total heat of evapora- 


tion were constant 


84,000ft.-Ibs. 


730,000ft.-Ibs, 


= "115 ly. 

730,000 mt 0°115 nearly. 

Subtract proportion of spray. whic 
would be dried up by wiredrawing 
with the same limits of pressure: 
fall of temperature 90° Fah, © 





3000 dnaa 
Proportion of steam liquefied in a non- 
conducting cylinder .. .. .. .. 0085 nearly. 

7.—Peculiarities of Certain Fluids.—It thus appears 
that the liquefaction of a vapour through expansive work- 
ing in a non-conducting cylinder is due to the difference 
between two quantities of heat: that which disappears in 
driving the piston by expansion, and that which is, so to 
speak, set free by the fall of the total heat of evaporation. The 
formulz relating to this subject, which were published 
independently by Clausius and myself in 1850,* show that | 
for every fluid there is a temperature at which those two | 
quantities become equal;.so that it is only below that tem- 
perature that vapour is liquefied by expansive working; while | 
above it expansive working as well as wiredrawing is accom- 
panied by ae owing to the first of the two 
uantities of heat becoming less than the second. It was 
or some time supposed that the temperature at. which 
liquefaction by expansive working disappears was for all 
known fluids high above all temperatures which com- 
monly occur in practice; and such is, indeed, the case for 
steam; but Mr. G. A. Hirn afterwards showed that there 
are some fluids for which this temperature is comparatively 
low, and that amongst them is ether. 

8.—Approximate Rule for the Liquefaction of Steam Work- | 
ing Expansively in a Non-conducting Cylinder.—The exact | 
formulze for the liquefaction of vapours through expansive 
working are too complex for ordinary use in practice; but | 
by computing several different cases in detail I have 
found that the following very simple rule (now, I believe, 
first published) is sufficiently near the truth for all practical 
purposes. In the figure let ABC DE represent the indi- 











cator-diagram of a steam engine. Through the point C, 
corresponding to.the end of the,expansion, draw a straight 
uniform preeace C.F. Calculate the quantity of | 
work nepresented by the part ABC F of the di 51 
which lies above the dine of cay pressure C F. ‘Then the | 
weight of steam liquefied will be approximately one pound | 
for every 1,000,000ft.-lb. of work represented by A BC F, | 
or one kilogramme for every 300,000 kilogrammetres of work: | 
represented by ABCF. If the work represented by | 
ABCF in a given time be reduced to indicated horse- 
power the above rule is equivalent to 2 lb. = 0°9 kilo- 
gramme of steam liquetied per hour for each indicated | 
horse-power represented by the part of the diagram above the 
line of final pressure. For example: let the initial absolute | 
pressure be 60lb. on the square inch, and the rate of 
expansion 4;so that for ordiuary practical purposes it is 
sufficiently accurate to take, for the final absolute pressure, | 
15 1b. on the square inch, and for the mean excess of the 
absolute pressure during the stroke above the final pressure | 
(represented in the diagram by the mean height of the line | 
A BF above the line C F), 


60 x hyp. log. 4 _ 9 x 03466 = 20°8 Ib. 
4 


on the square inch neatly. Let the area of the piston be 
800 square inches, and its mean velocity 250ft. per minute. | 
Then the work per minute corresponding to the part 
ABC F of the diagram will be 
20°38 x 800 x 250 = 4,160,000ft.-lbs. per minute; 

so that the rate of liquefaction of the steam in a non-con- 
ducting cylinder, as found by the first form of the rule, will 
be 4:161b. per minute, or uearly 2501b. per hour, The 
quantity of work per minute calculated above is equivalent 
to 126 indicated _ horse-power, which , gives, by the second 
form of the rule, 252 lb. of water condensed per hour. 

9.—Lffect of Spray in the Steam when Admitted.—The 
preceding calculations are based on the supposition that 





there be. liquid spray, in the steam when admitted, the heat 
given out by that spray.as the temperature falls during the 
expansion will to a certain extent diminish the quantity of 
steam liquefied. ‘The theory. of this has been fully investi- 
gated by Clausius and Zeuner. In such cases.as those to 
which the present communication refers, it. may; be. sufti- 
cient to state, as a rough approximation, that the presence 
of one per cent. of spray in the steam when first admitted, 
diminishes the quantity of steam subsequently liquefied 
during the expansion by about one-eightieth. part of its 
amount. For example, the presence of oue per cent. of 
spray in the steam when admitted, in.the case computed 
in Article 8, would diminish the su uent additional 
liquefaction per hcur by about 3lb. A large proportion 
of spray would be required in order to make an effect of | 
this, kind sensible. 

10.—Effect of a Conducting Cylinder.—If a conducting 

* “Transactions of the Royal Society of Edinburgh” for 1850, vol.. xx. ; 


Poggendorff's Annalen, 1850; see also ‘A Manual of the Steam Engine and 
other Prime Movers,” pp. 395-6. 





| 





| returned to the boiler, 


fanetion is gonstent;, 
heat takes place the change inthe value of the thermo- 


cylinder is unclothed, it of course causes part of the steam 
to become liquid simply by carrying off heat to the air 
outside; and this effect is increased indirectly by the lique- 
faction through expansive working; because moist steam is 
a better conductor of heat than dry steam, and parts with 
its heat more rapidly to any neighbouring conducting gub- 
stance which is at a lower temperature. This effect may 
be provement by clothing the cylinder with a sufficient 
thickness of a substance which resists the conduction of 
heat. But there are other effects of the conducting power 
of the cylinder, when not steam-jacketted, which are not 
prevented by a non-conducting clothing. One of these is, 
that the metal of the cylinder, assuming temperatures 
intermediate between those of the steam at the beginni 
and at the end of the expansion, abstracts heat from the 
steam during its admission, and during the early part of 
the expansion, and gives heat back to the steam 
during the later part of this expansion; and _ that, 
consequently, the liquefaction due to the expansive 
working does not take place wholly during the ex- 
pansion, but partly during the admission of the steam. 

his effect is shown by the flattening of the expan- 
sion curve BC in the indicator diagram, and also by 
the expenditure of a r weight of steam than that 
corresponding to the volume at the pressure of admission 
as indicated by the length of the line AB; and 
it is unfavourable to economy; for the proportion 
borne by that additiunal expenditure of steam to 
the whole expenditure is much greater than the propor- 
tionate increase of work due to the flattening. of the 
expansion curve. It is evident, indeed, from ordinary indi- 
cator diagrams, that the quantity of steam liquefied during 
the early part of the stroke is often greater than the quan- 
tity due to the expansive working, and that a partial re- 
evaporation takes place towards the end of the stroke. 
Another effect of the conducting power of an unjacketted 
cylinder is, that if there is liquid water present in that 
cylinder at the end of the stroke, part of that water may, by 
abstracting heat from the cylinder, be distilled away into 
the condenser, thus lowering the temperature of the metal 
of the cylinder below the final temperature of the expan- 
sion; so that an additional quantity of steam is condensed 
during its admission in raising the temperature of. the 
metal again, and a certain quantity of heat passes at every 
stroke from the boiler through the cylinder to the con- 
denser without contributing to the performance of work. 
Those effects of the conducting power of the cylinder in 
combination with the spontaneous liquefaction of steam 
due fo expansive working are very fully discussed in-two 
papers (the first by myself, the second by Mr. James 
Brownlee) in the “Transactions” of the Institution of 
Engineers in Scotland for 1861-2. 

11.— Use of a Steam-jacket, and of moderate Superheat- 
ing.—The liquefaction of steam by expansive working is 
not of itself a cause of waste of heat or power; and ina 
non-conducting cylinder (if such a thing were possible) it 
would have no effect on the economy of theengine. "When 
work is done by expansion, heat must necessarily disappear; 
and the disappearance of that heat must necessarily take 
effect in Y ery fall of temperature, or liquefaction, or 
both. The bad economy of engines in which much steam 
is liquefied in the cylinder is owing to the fact that the 
presence of liquid. water amongst steam increases its con- 
ducting power, and makes it give out heat rapidly to the 
metal of the cylinder, as explained in the p ing article. 
A steam jacket supplied from the boiler prevents the lique- 
faction of the steam which works expansively in the 
cylinder, through the liquefaction of an, approximately 
equal quantity in the jacket: the quantity of steam lique- 
fied is about the same; but the fiquid water, ins’ of 
being formed in the cylinder, where it is mischievous, is 
formed in the jacket, where it does no harm; and instead 
of going to the condenser, and carrying off heat, it is 
The first effect of a moderate 
amount of superheating is the same with that of a jacket: 
the superheated steam on entering the cylinder raises the 
temperature of the metal to an extent sufficient to prevent 
the formation of liquid. water, at all events in such a 





| quantity as would be sensibly ay weer to economy. 


12.— Bearing of the preceding Princyples upon Questions 
as to the Priming of Boilers.—-From what has been stated 
it may be concluded, onthe one hand, that the discharge of 
dry steam from a safety valve or other opening in a boiler 
does not conclusively prove that the steam inside the boiler 
is dry, but only that the proportion of spray mingled with 
it is not greater than can ‘be dried up by the wire-drawing; 
and, on the other hand, that the discharge of liquid water 
from the cylinder of a steam engine affords no proof what- 
soever that the boiler primes. 

W. J.,M. R. 


Glasgow University, February 17th, 1868. 





APPENDIX. 

The following is a summary of the mathematical theory 
of this subject :— 

1.—The “ Thermod, tc Funetion” for a given sub” 
stance in a given condition is a quantity which has the fol- 
lowing properties—when the substance undergoes any 
change of dimensions and temperature without communica- 
tion of heat from, or, to,other bodies the, thermodynamic 
“when. such communication. of 


dynamic function is equal to the dynamic equivalent of the 
heat received or given out, divided by the absolute tempe- 
rature at,which the change. takes, r Hog and is, positive 


‘when heat is received and. negative when heat is given out. 


In, symbols, let g denote the thermodynamic funetion. 
d9 the change of its value, :¢ the absolute temperature, and 
d Q the dynamic equivaleut of the quantity of heat received 
hy the substance; ,then 

GQmtde; ... (1) 
and this is the general equation of thermodynamics. When 
there is no. communication, of heat ¢ = constant, and 

y =. 0. 

2, For a,.substance which consists of unity of mass of a 
given fluid, partly in the state of liquid and partly in the 
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state of vapour, the value of the thermodynamic function is 
as follows— 


_ PE dt ae. 
= —— +—*) ae ria « (2) 


in which K is the dynamical value of the specific heat of 
the substance in the liquid state, m the fraction of the 
whole mass which is liquid, 1 — m the fraction which is in 
the state of vapour, v the volume which the whole mass 
would occupy if it were wholly in the state of vapour, v! 
the volume which it would occupy if it were wholly in the 


liquid state, and sf the rate at which the pressure varies 


with the boiling point. 

3. Let the suffixes 1 and 2 denote the values of the 
various quantities in the formula (2) at the beginning and 
at the end of the expansive working of the mass of fluid in 
question in a non-conducting cylinder. Then we have 

ea $e =0 3 
and consequently, 


J Sete a—m)@, —o $F 
—(1—m,) (1, — 01) SPs = 0; - + (3) 


2 

an equation which gives the means of determining m, when 
the other quantities are given, and thus of ascertaining 
whether, and to what extent, the fraction of fluid in the 
liquid state will be increased at the end of the expansion. 

4, By the following modifications the equation (3) is 
brought into a simpler form, which is approximately appli- 
cable in most cases that occur in practice. If the specific 
heat of the liquid can be treated as approximately constant 
the first term of equation (3) becomes approximately 


K hyp. log. a, 


2 
The factor (v — v') ap represents, according to the prin- 
c 
fo of thermodynamics, the quotient of the latent heat 
of evaporation (or units of work) divided by the absolute 
temperature. For many fluids the latent heat of evapora- 
tion can be expressed approximately by 
a—-b t. 

a and b being two constants; and thus equation (3) becomes 
approximately 


K hyp. log. Se m,) (* —) 
te t, 
(7-2 SR «seve © 


whence we obtain the following formula for the fraction of | 
the mass of fluid which is in the liquid state at the end of 
the expansion— 


K hyp. log. +(1 —m,) GC = b) 
a ES tc. Se. “TETENS43 


a ' 


aad (1 pm m,) 


- (5) 


=l— 


t 
If the vapour at the beginning of the expansion, though 
saturated, is dry, m, is to be made = 0, 

5. The values of the constants for water and steam are as 

follows— 
K = 772ft. per deg. of Fah., or 424 metres per deg. 
Cent. 
a = 1,110,000ft., or 338,000 metres, 
b = 540ft. per deg. of Fah., or 294 metres per deg. 
Cent. 
The absolute temperature is found by adding 461 to the 
temperature on Fahrenheit’s scale, or 274 to the tempera- 
ture on the Centigrade scale. 

6. When the expansive working corresponds to an in- 
definitely small fall of temperature — d t, equation (3) leads | 
to the following differential equation— 

K d § dp R 

— 1— — ((y—y! 

z+ wr y’ "Ts 
d p 

—v! = 0; . . 7 « 
(v—v') ae ; 


din 
~ @ t (6) 


which, by making the substitutions mentioned in Article 4, 
takes the following approximate form— 


~—a—m) 4-2" (4 —b) =o; o « &%) 





dt 
consequently, 
dm__Kt—(l—m)a 


dt at — bt? 
and according as this expression is negative or positive an | 
indefinitely small extent of expansive working is accom- | 
panied by liquefaction or by drying. 
(7) The approximate rules for steam in the body of this 
communication were deduced from the results obtained by | 
calculating a number of examples by means of the formulz | 
explained in this appendix. W.JI.MR. | 
Glasgow University, 17th February, 1868. | 


FOREIGN AND COLONIAL RAILWAYS. | 


Some interest has attached of late to the Varna and Ruts- 
chuk Railway, which is in part an English enterprise. The line is | 
140 miles in length. At Rutschuk a stone pier enables goods to be 
loaded and unloaded into and from trucks with facility, but at | 
Varna the line terminates with a wooden structure in a bad state | 
of repair, while the condition of the latter part is also unsatisfac- 
tory. The line has been constructed in a very economical fashion. 
The gradients are numerous and heavy, while the curves are more | 
numerous still and of small radius. There are in consequence 
scarcely any works of art. The station buildings are constructed 
of stone, and appear sufficient for the purpose. At each station 
there is line for shunting purposes, but its extent is extremely lim- 
ited; at the two termini of the line the insufficiency of the shunting 
accommodation it still more evident. It is only at the extremities 
of the line that any covered buildings are provided, and as these 
are of moderate extent, the greater po of the plant, however 
scanty it may be, must remain exposed to the sun. The repairing 
shops provided appear to be well arranged. The line was brought 
into working Nov. 7, 1866, but the company had received no official 
pe my Land conducting traffic upon it, and the result was that 
early in December, 1866, the traffic was interrupted by order of the 
Government. The Council General of Public Works at Constanti- 
— deputed two of its members to examine the state of the 


Pass, 





way, and their report, although upon the whole very favour- | 


able, pointed out certain defects which the company proceeded to 
remove, Since March 25, 1867, the working of the line has been 
no more interrupted, and his Excellency Savlet Pacha declared 
that the Government would consider the line as received since 
March 1, 1867; nevertheless, no official act of reception appears to 


have taken place. The plant of the company is evidently insutffi- 
cient. It nominally comprises thi locomotives, seven of which 
were ordered in Belgium, but two of these engines had not arrived 
at the date of a recent report; three others were in the repairing 
shops, one had received great da and of the six remaining 
2 two were employed in ing, so that there were 
only four engines a le for traffic operations. The result 
was that only one train could be fo: each way daily, as one 
engine had to be kept in reserve. The other rolling stock owned 
by the company comprised one saloon carriage, five first-class 
carriages, twelve second-class carriages, twenty-seven third-class 
i fourteen vans, seven horse-boxes, ninety-eight 
covered wagons for the conveyance of grain, eighty-three high 
sided trucks, sixty-five ballast wagons, ten timber trucks, and 
sixteen open trucks. This stock of plant is quite insufficient to 
meet the requirements of the traffic even as at present a 
The receipts of the line during the first three months’ working 
were about £10,000; July produced £3000, and August more than 
£4800, thanks to the rates for special trai 
the Sultan. Passengers have hitherto constituted the princi 
element in the receipts. Direct convoys in co’ mdence with 
the postal steamers of the Danube have been organised since May, 
1867, and a postal convention concluded at the same date with 
Austria is expected to produce the company a monthly receipt of 
about £200. At present the revenue acquired has not covered 
the ae but, notwithstanding this, there are some 
who still affirm that a satisfactory future is in store for the com- 
any. If this future is ever to be realised, however, grain ware- 
Cees must be constructed, additional engines and rolling stock 
must be pape and some considerable works must be carried 
out for the improvement of the port of Varna. The question of 
course is how in the present state of the undertaking can the 
“wy raise the necessary funds? 

e return to our details as to the construction of Spanish rail- 
ways. The length of a line carried out from Tarragona to Martorell 
and Barcelona is seventy-six and a quarter miles, | 

The establishment of the line was rather costly, and its main- 
tenance has absorbed considerable sums; the traffic is also still 
worked with a certain precariousness and insecurity at some points. 
There are five tunnels on the line, in the construction of which 
special precautions had to taken. The slopes of some of the 
cuttings, which have been extended to a width of 158ft., have also 
had to be frequently re-made, from the frequent slips which have 
taken place. The most considerable bridge on the line is one 
thrown over the Llobregat; the total length of this structure is 
914ft. 8in., and it is divided into thirteen metallic spans. The 
width of the spans at either end is 55ft. 5in., and that of the 
central span 88ft. llin.; the width of each of the ten remaining 
spans is 79ft, 9in. The structure is remarkable for its lightness. 
A line mapped out between Lerida, Reus, and Tarragona is nominally 
628 miles in length, but there are only 28} miles in working, viz., 
the section between Vimbodi and Tarragona. The part of the line 
remaining to be completed will traverse the basin of the Ebro, and 
does not present any notable difficulty; the most important work 
is the Terrés tunnel, 2333ft. in length. 

Notwithstanding the failure of the Mhow-kee-Mullee viaduct on 
the Great Indian Peninsula system, and the unsatisfactory state of 
some of the works generally, the traftic appears to be still effici- 
ently worked, and shows a respectable increase upon the corre- 
sponding weeks of 1866, when, however, the revenue presented a 
certain dulness. Here are the latest returns received :— 


Week Ending. 1867. 1866. Increase. 
Oct. 27 £18,623 oe £18,271 or £352 
Nov. 3 ee 22,018 20,426 ee 1592 

~~ o 22,282 14,907 7375 
’ 7 oe 24,043 e 19,910 eo 4133 
o 2 . 26,049 oe 20,337 oe 5712 
Dec. 1 oe 23,958 ee 21,327 . 2631 


The distance in working in December was 862 miles, as compared 
with 823 miles in December, 1866, so that the receipts for the 
week ending December Ist were about £28 per mile. The system 
has been chiefly constructed, and when the shaky viaducts are 
made good, the concern will probably provide the sharehelders 
with a surplus dividend over and above the 5 per cent. per annum 
guaranteed by the Secretary of State for India in Council. 

It appears from official estimates that during the current year 
more than £1,300,000 will be expended in the further prosecution 
of the Netherlands State Railways. It is rather unfortunate that 
the Government of the Low Countries, in order to accommodate all 


LOCOMOTIVE PERFORMANCE. 

Tue following statement of the performance of the loco. 
motive engines of the United Kingdom we have prepared from 
the most reliable sources. We believe we are correct in 
stating that it contains a greater amount of information on the 
subject than has ever before appeared in a condensed and read- 
able form in any journal. 

The total number of locomotives at work on the railways of 
the United Kingdom amounted, at the close of 1866, to 8125, 
as compared with 7414 at the close of 1865, 7203 at the close of 
1864, 6643 at the close of 1863, 6398 at the close of 1862, and 
6156 at the close of 1861. It follows, then, that during 1862, 
1863, 1864, 1865, and 1866, 1969 additional locomotives were 
brought into working on British railways, showing an increase 
of 32 per cent. in the five years. The length of line worked at 
the close of 1861 was 10,865 miles, and at the close of 1866 
13,854 miles, showing an increase of 2989 miles, or 274 per cent. 
It follows, then, that the growth of locomotive power has out- 
stripped the growth of mileage. The rough receipts of the 
railways of the United Kingdom in the six years ending 1866 
inclusive, and the average amount earned by each locomotive, 
were as follows :— 











Year. Rough revenue. a s 
TEE es se ce co 00 v6 £°8,565,355 £4640 
ee ar 29, 123,558 4553 
ad ae. ee eee 31, 156,397 4690 
nr <a! ae we. on ee oe 34,015,564 4722 
TB se ce oe: oe 35,800,113 4829 
WIOP: ab asak: we 38,164,354 4697 





The figures in the last column represent, of course, the average 
earnings of each engine, some producing more and some yielding 
less, or even little or nothing. It will be seen that the average 
advanced, upon the whole, in the first five years, but that it 
considerably declined in 1866, in consequence of the very con- 
siderable addition (711) made to the stock of engines during 
that year, and a diminished activity in commercial affairs. The 
total number of train miles run in each of the six years, and 
the average for each engine, was as annexed :— 











" | Average of each 

Year. Total miles run. engine. 
BOGE .e ce co co co of 105,141,440 17,079 
BBEB 2c ve ce ce 00 108,061,797 16,858 
1863 .. oe oo ee 116,592,161 17,551 
TD we. ‘ae ee. ee ome 129, 130,943 17,927 
1865 .. . . oe 139,527,127 18,818 
1866 .. o 08 oe oe 142,807,853 17,576 








The average performance of each engine thus sensibly declined 
in 1866. This result is probably attributable to the increased 
care taken by railway managers to avoid all unnecessary trains, 
while on some small country lines and branches mixed trains of 
passengers and goods have found more and more favour. 

The annexed short table shows the number of engines in each 
of the three kingdoms in the five years under review :— 


England and 
Wales. 








Year, | Scotland. Treland. 
} 
1861 2. se oe 4956 | 848 352 
1862 2. oe oe oe 5140 885 373 
1863 5347 | 904 392 
1864 ° 5708 | 1072 423 
1865 5968 | 1026 420 
1866 559 | 1116 450 





Of the 1969 new locomotives brought into use in the five years 
ending 1866, 1603 were thus for English and Welsh lines, 268 
for Scotch lines, and ninety-eight for Irish lines. The rough 
revenue acquired on the railways of the three kingdoms in the 
period under notice was as annexed :— 








the provinces under its administration, should have 
the works at different points at once, the effect of the system 
pursued being that isolated sections without any great utility 
are successively opened for traffic. The £1,300,000 proposed to be 
expended this year may be analysed as follows : -£157,700 for 
supplies of rails, bolts, &c., required in connection with the 
equipment of way, £15,600 for a’bridge at Kuilenburg, £16,000 
for bridges between Dordrecht and Rotterdam, £74,800 for 
a bridge at Zaltbommel, £45,000 for a bridge at Creve- 
coeur, £102,160 for the construction of a section from Arn- 
hem to Leeuwaerden, £9900 for the section from Harlingen to the 
frontier of Hanover, £101,000 for the section from Groningue to 
Meppel, £3100 for the section from Zutphen to the Prussian fron- 
tier, £45,000 for the section from Breda to Helmond, £2500 
for the section from Maestricht to Helmond, £283,300 for the 
section from Rosendaal to Flessingue, £126,470 for the section 
from Utrecht to Boxtel, £5850 for the section from Breda to 
Rotterdam, £80,000 for the section from Nieuwediep to Amster- 
dam, £15,000 for an indemnity to boat owners for injuries occa- 
sioned by the destruction of fixed bridges, £130,000 for the con- 
struction of a bridge over the Hollandsch Diep, and £98,580 for 
contingencies and unforeseen expenses. 

The annexed figures show the ratio of working expenses to traffic 
receipts cn the various Spanish railways (the calculations are based 
on the results of 1865, the latest year, we believe, to which sluggish 
Spanish statistics extend):—Madrid, Saragossa, and Alicante, 64 
per cent.; Palencia and La Corogne, and Leon and Gijon, 93 per 


| cent.; Northern of Spain, 45 per cent. ; Saragossa and Barcelona, 49 


r cent. ; Saragossa and Pampeluna, 67 per cent. ; Ciudad Real and 
| ae 110 per cent.; Almansa, Valence, and Tarragona, 74 per 
cent.; Cordova and Malaga, 129 per cent.; Tudela and Bilbao, 56 
per cent.; Barcelona and France, vid Figuéres, 86 per cert.; Medina 
del Campo and Zamora, 109 per cent. ; Seville, Xérés, and Cadiz, 45 
per cent. ; Isabella II., 78 per cent. (this line extends from Alar del 
Rey to Santander); Cordova and Seville, 63 per cent.; Tarragona, 
Martorell, and Barcelona, 50 per cent. ; Lerida, Keus, and Tarragona, 
91 per cent.; Langréo, 58 per cent.; and Barcelona and Sarria, 69 
percent. The lowest rate at which railways were worked in Spain 
in 1865 was thus 45 per cent., while in three cases--the Ciudad 
Real and Badajoz, the Cordova and Malaga, and the Medina del 
Campo and Zamora—the traffic was worked at a loss. As regards 
the Ciudad Real and Badajoz, however, it should be observed 
that in 1865 the line had reached a very imperfect stage of —— 
| ment, while this year the working is expected to be greatly 
facilitated by the opening of a branch to the Belmez coal basin. 
| The capital realised by the various Spanish companies at the close 
| of 1865 was as follows: — Madrid, Saragossa, and Alicante, 
| £14,438,632; Palencia and La Corogne and Leon and Gijon, 

£1,862,914; Northern of Spain, £11,889,973; Saragossa and Barce- 
Jona, £4,503,782; Saragossa and Barcelona, £2,796,284; Ciudad 
Real and Badajoz, £3,019,563; Almansa, Valence, and Tarragona, 
£3,316,158; Cordova and Malaga, £2,393,351; Tudela and Bilbao, 
£1,818,277; Barcelona and France, vid Figuéres, £1,973,559; 
Medina del Campo and Zamora, £1,782,162; Seville, Xérés, and 
Cadiz, £5,110,432; Isabella II., £2,749,086; Cordova and Seville, 
£1,278,947 ; Tarragona, Martorell, and Barcelona, £1,162,716; 
Lerida, Reus, and Tarragona, £1,161,455; Langréo, £356,959; and 
Barcelona and Sarria, £134,222. The results of Spanish rail- 
way enterprise thus far have certainly been disheartening, the 
works having been costly while the traffic acquired has been feeble, 
at any rate in many cases, 





Year. | England and Wales. Scotland. | Ireland. 
1861 £24,021,928 £3,095,434 £1,447,993 
1862 24,529,062 3,153,404 1,446,092 
1863 26,212 822 3,424,921 1,518,654 
1864 28,667,649 3,766,309 | 1,581,695 
1865 30,166,311 3,986,741 | 1,737 (6 

1866 32,274,869 4,127,131 } 1,762,394 


The average earnings of each engine in each division of the 
empire were thus as follows in the six years :— 








Year. England and Wales. | Scotland. lreiand. 
1861 £4847 L350 £4lis 
1862 4772 | $563 | 3x77 
1863 4902 378s | 3sit 
1864 5022 351% 3744 
1885 | 4055 | 3595 4159 
tsuu } 4921 BoU8 3916 


The earnings of each English and Welsh locomotive were 
accordingly largely in excess of the earnings of those at work in 
Scotland and Ireland, while in each kingdom 1865 was the best 
year recorded—that is, the year in which the locomotive power 
of British railways was turned to the most profitable account. 
The train mileage of the six years may besubdivided as follows : 











Year, England and Wales. Scotland. Ireland. 
4 Miles run. Miles run. Miles run. 
1861 87,568,208 11,603,432 5,959,800 
1862 89,329,482 12,309,443 6,422,872 
1863 97,424,179 12,559,048 6,608,934 
1864 106,402,834 15,656,426 7,071,683 
1865 114,495,517 17,560,763 7,470,847 
1866 117,313,154 17,680,579 7,814,120 





The average distance run by each locomotive in each division of 
the empire in each of the six years was accordingly :— 








Year, | England and Wales. Scotland. Treland. 
. Z Miles run. Miles ran. | Miles run. 
1861 | 17,669 13,683 16,959 
1862 | 17,379 13,909 17,219 
1863 | 18,201 13,893 16,859 
1964 18,641 14,595 16,718 
1865 19,168 17,115 17,787 
1866 17,886 15,842 | 17,365 





The Scotch engines thus appear to have done less work in the 
six years than either the English or the Irish. As regards the 
latter the difference is not material. The average number of 
new engines brought into use upon British home railways in the 
six years ending 1866, inclusive, was 329 perannum. It appears 
doubtful whether the increase will be so considerable during the 
six years ending 1872, having regard to the check which railway 
extension has received. Allowing seven per cent. per annum, 
however, for renewals, 569 new engines will be wanted annually, 
while the additions to stock can scarcely fail to be less than 200 
per annum for some years to come. The demand for new loco- 
motives on home account may thus be estimated at between 750 
and 800 per annum for the next six years. 
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GUN-WORKING MACHINERY—HER MAJESTY’S SHIP HERCULES, 
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ABOVE, according to our promise, we give illustrations of the 
system of working heavy guns designed by Captain Scott, R.N., 
and adopted by Mr. Reed in the casemate of the Hercules. We 
have already illustrated and described Captain Scott’s arrange- 
ments in part, and the principle will be easily comprehended. It 
will be seen that by means of the gear work shown by the dotted 
lines the turntable is caused to revolve much in the way fre- 
quently adopted at railway stations. By means of the rack racers 
the gun can be trained right and left when in the port without 
further aid from tackle. The corner port looks forward and enables 
the gun to be fired in a line within a few degrees ofthe keel. This 
will be better understood by our readers if they will refer to our 
illustration of the Hercules which appeared in our impression for 
22nd of November, 1867. 








SAINT THOMAS’S HOSPITAL. 


Iv our last week’s impression we entered only into the proposed 
arrangements of the interier ef the hospital. We now give a 
full description of the works as they exist at present, and of 
those to be carried out hereafter. The foundations are already 
completed by Mr. William Webster, the contractor for the 
Southern Embankment, but his contract includes these only. 
The building will stand partly on land reclaimed from the 
river, and partly on the shore. All the foundations on the river 
portion are carried down to the London clay. Those on the 
shore stand on a sound bed of gravel, which gravel rests on the 
London clay, the difference in level being obtained by wide 
steppings, as shown in section. The end of the blocks next the 
river have a solid foundation of about 22ft. deep, over the entire 
surface, forming a solid toe to the whole. The long flank walls 
of the pavilions have a foundation 10ft. in width, and the same 
depth, 22ft. up to the old river wall. The concrete is then 
stepped up, and a platform of concrete about 5ft. deep is laid 
over the whole surface of the remaining portion of the building. 
The land or spring water (beautifully clear and _ bright) 
stands at a level of about 4ft. above the clay. A drain 
was laid along the whole length of the hospital at the 
back of the river wall to a sump, and the excavations 
were all pumped dry before the concrete was put in. 
The whole of the concrete is composed of blue lias lime 
and clean Thames ballast, up to a little above the land water 
line, in proportion of 6 to 1; all above that in the pro- 
portion of 8 tol. The strata on the shore consisted of 
made ground, then gravel, varying in compactness, resting on 
the London clay, which rises gradually up from the river. The 
strata on the river portion consisted of loose and sandy gravel 
down to the clay. The embankment wall having also come 
down well into the clay, and being executed in such a capital, 
substantial manner, Mr. Currey apprehends he has nothing to 
fear from the irruptions of “Old Father Thames.” As regards 
the terrace wall which intervenes between the end of the 
hospital blocks and the embankment wall, there is no weight 
of superstructure to carry, but it was necessary to go 
down to the clay to get anything like a bottom. To have car- 
ried the whole down would have made this wall very costly. It 
was, therefore, determined to build it on piersand arches. These 
piers were carried down 5ft. square in concrete, 6 to 1 as before, 
and arches turned from pier to pier in Portland cement concrete, 
in the proportion of 5 to 1, the ballast being fine and small. 
The arches were turned on centres made with boarded sides, 
which were shifted from time to time as the, concrete 
hardened, and the ground filled in all round, Two or three of 
these arches were turned in Coignet’s beton, as an experiment, 
but the Portland cement concrete we found equally strong, and 
much cheaper. The foundation to certain portions of the low 
outbuildings at the extreme end of the ground are to be 
executed on the same principle on piers and concrete arches, 
The superstructure, as shown in last week’s ENGINEER, and 
partly on page 132 in this number, will be built of red bricks, 
outside, with Portland stone i and the inside lining 
will be of grey stocks. The bricks in portion of the flank walls 
of the pavilions are to be No. 2 wire-cut gault bricks of quality 
similar to the average of those in the foundations above 
described. The bricks for facing to plain surfaces above the 
plinth will be of “ Fareham red.” The mortar of Thames sand 
and Dorking lime, in the proportion of 2 to 1. The only cement 
to be used in the building is Portland. The brickwerk having 





brick facings is to be laid Flemish bond, and the remainder old 
English bond. The drain pipes are to be vitrified, glazed, and 
socketted, to be manufactured expressly for the hospital works 
by Messrs. Henry Doulton and Co., of Lambeth. 


The exterior masonry is to be, as we said above, of Portland 
stone, from the Waycroft or Maggott quarries, of a brown tint, 
and for the interior masonry of the chapel Bath stone from the 
Corsham Down quarries is proposed. The slates are to be of 
Bangor blue, laid to not less than a 3in. lap, and each slate 
secured by two copper nails. The fir timber is to be Crown 
Memel, the deals from Christiania, and the oak what it should 
be, “ English.” The wainscot for floors and doors is to be of 
the best Riga. The joiners’ work, if carried out as specified by 
Mr. Curry, will be of a very superior description, as we find that 
all glued joints are to be cross-tongued; the locking rails of all 
doors are to have two double tenons on each edge; the 
floors mitred borders round the slabs of fireplaces. The sash 
frames are to have the oak sills finished 4in. thick, with the in- 
side and outside linings lin. in thickness, the back linings of jin. 
deal, and the pulley stiles of l}in. deal. The wrought-iron 
girders—examples of which we shall give in our next impression— 
are of Belgium iron, constructed with a camber equal to the 
roof deflection—the entire particulars of which we will give next 
week—on the template. Under each girder a piece ef 6 Ib. lead 
is placed, and girders resting on each other will also have lead 
interposed. 

The ordinary plastering is to be done with chalk lime and 
Thames sand, and Parian cement for the ornamental work. 
The large cisterns in the east wings of the pavilion are to be of 
cast-iron, the plates }in. and the flanges jin. thick, bolted 
together and the joints run with iron cement. The smaller 
cisterns are to be of wrought galvanised iron, the plates ,\in. 
thick, strongly rivetted together and stayed with T irons, The 
services and wastes to cisterns for the cold water supply above, 
2in. bore, are to be of cast iron of the respective weights follow- 
ing, viz.:—A 9ft. length of 3in. pipe, 3 qrs. 24 lb.; a 9ft. 
length of 4in. pipe, 1 ewt. 1 qr. 14 Ib. e cast-iron services are 
to be coated inside with Dr. Angus Smith’s patent solution; the 
service pipes, of 2in. bore and under, are to be of wrought iron 
gun barrel galvanised, lapwelded, with screwed joints set in white 
lead. The large pipes are to be fixed to the walls with cast iron 
brackets about six feet apart, those for the 3in. pipe to weigh 
about eight pounds each, and for the othersin proportion. These 
brackets are to be let into the brickwork on the soffit of the 
Dennett arches, to be supported by wrought iron slings passing 
through the arches, and screwed with nuts and washers on the 
upper side of the arches. The lead service pipes are to be of the 
following respective weights, viz., lin. pipe, 3 1b. per foot run; 
2in. pipe, 9 lb. per foot run; 3in. pipe, 14 1b. per foot run. 

The crown and sheet glass is to be flattened, and of the qua- 
lity known as “ best,” The roller plate in skylights of Hartley’s 
patent small pattern fluted, the sheet glass being 21 oz. The 
British plate will be used in door panels and in the windows of 
the administration block, chapel, and residences. The woodwork 
will be painted four coats and grained. 

The whole of the detached moulded balusters, terminals, can- 
tilevers in principal corridors, capitals of columns and pilasters, 
and the consoles to second-floor windows of administration block 
are to be executed in patent concrete stone. 

Dennett’s fire-proof arching is to be used in the entire build- 
ing, forming floors, and flats, ceiling of chapel and governor's 
hall, and the spandrils of grooving in chapel aisles, and the whole 
asphalte works which form the covering to flats, paving of base- 
ment floors, &c., will be executed by Mr. Pilkington, of Fish- 
street-hill, who has undertaken to maintain his work in an effi- 
cient state for five years from the date of its execution to the 
satisfaction of the architect. The asphalte to be used will be 
partly Polonceau and partly Seysell, known as “ Perrette 
Volante.” The fire services are to be so arranged that the fire- 
cocks can be charged both from the large tanks to be placed on 
the top of each block of buildings and also from the water com- 
pany’s main. The fire-cocks are to be 24in. Metropolitan Brigade 
gauge, Beck’s patent gun-metal, with two water-ways each, one 
from the company’s main and one from the large cistern before 
described, having wheel valves bolted on to flanged mouths, with 
gun-metal caps for the hose. Each fire-cock is to be fixed in a 
niche prepared for it in the wall, he external doors are to be 





finished bronze green and twice varnished, the external faces 
of the sashes dark green, the frames white, and the wainscot and 
mahogany work inside French polished. 








Coke MAKING ON THE ConTINENT.—A series of letters from the 
pen of Mr. Samuel Plimsoll have been published in the Times 
on which we have commented elsewhere. In order to give our 
readers an idea of Mr. Plimsoll’s notions, we publish the 
following extract from his third letter:—‘‘ Arrived at Mar- 
quise, in France, where are large ironworks, the property of 
Messrs. Pinart Fréres, we found to our disappointment that 
M. Dereillez, the managing partner, was so ill that he could 
not be seen, neither could any written communication be allowed 
to reach him. The next in command did not think his authority 
sufficient to allow stranger: to go over the works, but had no objec- 
tion whatever to our seeing and examining the system of coki 
adopted by them. I was very desirous that Mr. Chambers should 


see © I had tly admired it some years before. We found 
that, whereas in land 60 cent. of coke from a given weight 
of coal is consid an excellent result, 80 per cent. was obtained 


here day by day; that from two ovens, each about the size of a cot- 
tage house, no less eighteen tons of coke per day from each— 
that is, thirty-six tons, was produced ; that the place was as inno- 
cent of smoke as Snowden; and finally that the coke was of excel- 
lent quality, pay harder than em in this country, 
and so far better for blast furnaces, e labour was so much 
reduced by this system that three men and a foreman managed 
the whole. I will attempt a brief a of this oven, of 
which there were three at this place:—Make eighteen vertical 
columns of fire-brick, the horizontal area of each of which shall be 
an oblong rectangle containing an interior area of 2ft. 6in. by 20in. ; 
let these have narrow vertical slits in the sides at various eleva- 
tions; place nine of them in a row, having their broadsides vis-a- 
vis; so also place the other nine as close together as their bases will 
allow — | all taper ry we inside and out towards the top); now 
builda close round the parallelogram so formed fire-brick inside, 
common stock outside; now flat-roof the whole space enclosed, 
leaving holes, however, for the top of each shaft or chimney to 
protrude, and put a handrail round the top of the outer walls; 
now we make a tunnel under each row of columns, into which, 
aap o the arches of each, there are apertures leading vertically 
into the interior of the respective columns; lay a line of railway 
through each tunnel and one bestriding each of the rows of aper- 
tures above, and your oven is a Stay; you also leave 
through the sides of the outer walls little holes closed by dampers 
opposite the vertical slits I have spoken of in the walls of the inte- 
rior columns. The columns being placed close ther at the 
base, and the outer walls close to them, there is an interior space 
equal to the taper between each column and the other, and between 
the whole and the outer walls. When built they are started by 
placing fires of w: &c., in each column. Let us suppose them 
in activity. Calla, b, c, d, e, f, g, h, i one row, and k, 1, m, n, 0, 
P, 4, T, 8 the other; nine are emptied every twelve hours, us 
giving age my hours for the whole process of hard coking, not 
our days. They do not empty them in consecutive order, but a, 
¢, e, g, i of one row, and 1, n, p, andr of the other, for this reason 
—the whole being at a white heat (seen through the exterior holes) 
when, say b, is discharged, the in put of 24 cwt. of cold coal slack 
would tend to cool the shaft, instead of coking the coal; the heat 
of b, however, is helped by a and 1 and c, which have 

some hours; b thus helped by his neighbours on three sides makes 
the coal in his interior give forth gas, which, escaping through the 
narrow vertical slits I have referred to in its sides, is by 
current of the atmospheric air admitted through the little 
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in the outer wall. current is so nicely ad 
combustion, just that, and only that, is This keeps all 
the interior in a dull white heat. When b is well on his way, the 
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the interior, which rests upon an inner flange near the top, a little 
wet clay rough plastered 
in full activity.’ 
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ROYAL INSTITUTION. 
PROFESSOR T'YNDALL is now delivering a course of experimental 


lectures at the Royal Institution on “ The Discoveries of Fara- 
day.” Five or six of the course have been given, and in them 


the lecturer led his hearers at a rapid pace through all the lead- 
ing phenomena of electro-magnetism, electric-induction, and the 
principles involved in the construction of coil machines. 

In one of the most curious of his experiments he filled a 
copper tube A, Fig. 1, with a readily fusible alloy of bismuth, 
and caused it by means of a “ whirling-table” to spin round 
K FIG. 


with great velocity between the 
poles of the powerful electro- 
magnet B, D, E. To concen- y 
trate the tic action u 

the tube two pieces of soft iron 
F F were laid upon the top of 
the poles. The strange force 
acting between the poles of the 
magnet offers resistance to the 
rotation of the copper tube 
which moves as if surrounded 
by a viscous substance like 
cheese or butter. This invisible 
retarding force acts like a fric- 
tional su rfacein contact with the 
copper tube, so that the latter 
becomes hot, and after being 
rotated for a few moments 
melts the fusible metal inside, 
This effect is produced only when 
the tube rotates at right angles 
to the magnetic force, for if it be spun in the plane H, H instead 
of in the vertical pusition K, K no heating results are obtained. 

After projecting the magnetic “lines of force” upon a screen, 
by means of the electric light, and the apparatus engraved in our 
telegraphic report of the lecture of Professor Tyndall at Dundee 
last autumn, he said that Faraday in like manner often sprinkled 
iron filings around the poles of little magnets, and brooded over 
the lines thereby disclosed. In his experiments the prevailing 
idea in the mind of Faraday was that these invisible lines of 
force are always spreading into the space surrounding the magnet, 
and that when a loop of copper wire is brought down over the 
magnet the wire cuts the lines of force, and electrical phenomena 
in the copper are the result. Professor Tyndall said he thought 
Faraday to be right, but he acknowledged that little is known 
about the philosophy of magnetic and electrical currents. 

In the course of his experiments he frequently had occasion to 
use a very delicate little galvanometer with a dial about 3in. in 
diameter. So sensitive was this instrument that a single loop 
of copper wire, when brought down over a bar magnet of no 
great power, produced a very decided deflection. To make the 
movements of the little needle visible to the entire audience the 
lecturer concentrated the rays from an electric lamp upon the 
horizontal face of the dial, which was thus brilliantly illuminated. 
Above the dial he fixed a large lens, and above the lens a p'ane 
mirror, at an angle of 45 deg. Thus the enlarged image of the 
galvanometer produced by the lens was projected upon a screen, 
the upward direction of the rays from the galvanometer being 
changed by the mirror. 

Among the coil machines exhibited at work by the lecturer 
was one which is doubtless the most powerful now in England, 
and the property of Mr. Gassiatt, F.R.S. It was made in the 
United States, and gives a spark nearly a foot long in air. The 
principles of construction of this great machine may be gathered 
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from Fig. 2, where A B, is a thick glass tube about two feet 
long, and open at one end; in fact, it is one of the 
ordinary “cucumber glasses” of the shops. The soft 
iron core and the primary coil are placed inside this tube, 
whereby they are perfectly insulated from the secondary 
wire. The secondary coil is in three parts, each part forming 
one great reel, and all three are placed vertically one over the 
other, as at DD, EE. The diaphragms, 1, 2, 3, and 4, are plates of 
glass, which effectually insulate the three parts of the secondary 
coil from each other, the advantage of this arrangement being, 
that in the event of the insulation of the secondary coil being 
burnt through by the current one-third of the coil only will be 
spoilt, the other two remaining uninjured. Thus, damage to 
the machine is more readily and inexpensively repaired. Pro- 
fessor Tyndall did not state the length or gauge of the wires, 
the description of their insulating covering, or give other dimen- 
sions. The ends of the secondary coil are connected with the 
binding-screws HH, and one of the terminals is fitted with a 
circular brass disc, R, because such an arrangement gives a 
longer spark. Electricity always chooses the path of least re- 
sistance, and as a cubical mass of air offers numerous points of 
ever-varying resistance, the spark threads its way along ina 
zigzag line, and the large brass disc on one of the terminals 
gives it a wider choice of a path. The contact-breaker of this 
coil is worked by hand, and not by the primary current in the 
usual manner. The lecturer said that what the effect would be 
of receiving a spark from this machine into the human body he 
did not know. Perhaps there would be no pain at all, from the 
extreme violence and suddenness of the shock, and all sensation 
would be Jost. Whether sensation would ever come back after- 
wards, he could not tell: Mr. Grove, Q.C., had expressed the 
opinion that a single shock from this machine would kill a man. 

Among the great mass of experiments shown by the lecturer 
we may also mention that he exhibited the original method 
whereby Sir Humphry Davy first produced potassium and 
sodium. A few lumps of potassa were fused in a platinum 
cup by means of a Bunsen’s burner, and the two electrodes from 
a twenty or thirty-cell Grove’s battery were then applied to the 
mass. One of the electrodes was of platinum and the other of 
carbon. After a little time globules of potassium were formed, 
which instantly caught fire, and burnt with a brilliant purple 
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flame. Soda was next treated in like manner, and globules of 
| sodium burning with a yellow flame were the result. Next he 
tried chloride of lithium, but in the attempt to fuse this re- 
fractory salt by means of an air-flame gas blowpipe the bottom of 
the porcelain crucible fell out, because of the heat. Otherwise 
the steel-white coloured flame of lithium would have been 
shown. 
Having failed on one occasion to obtain the rare metal lithium, 
last Tuesday Professor Tyndall made a second attempt. He 
discarded the air-flame blowpipe, and at the beginning of the 
lecture had on the table before him a small crucible full of fused 
chloride of lithium, kept at its melting point by what was, 
apparently, a hydrogen flame with a little oxygen intermixed. 
| He did not state the nature of the flame, or how he obtained 
| fusion, but he employed noblowpipe action. Into the fused salt he 
inserted two wires from a ten-cell Grove’s battery, one electrode 

being of iron and the other of platinum. The lithium was de- 
posited in a red-hot state upon the iron, but did not at once catch 
fire, as in the case of potassium and sodium. On withdrawing 
the iron from the crucible the lithium came vut with it, and the 
lecturer said that if he allowed it to cool the deposited metal 
would possess metallic brilliancy. Instead of doing so he 
inserted the coated end of the wire in the gas flame, where the 
lithium ignited, and burnt with a pure white flame and much 
smoke, somewhat in the manner of magnesium. This is a little 
remarkable, as the salts of lithium give a rose-red colour to 
flame. 

Last Friday evening Professor Roscoe, F.R.S., of Manchester, 
made known at the Royal Institution some new discoveries of 
his respecting Vanadium and its compounds. Sir Henry Holland, 
Bart., F.R.S., presided. In the course of some preliminary 
experiments, bearing slightly upon the subject of the lecture, 
the powerful absorptive action of water on ammonia was shown 
in the following very 
striking manner :—A, 
Fig. 3, is a great glass 
globe about two feet 
in diameter, filled, in 
the first instance, with 
ammoniacal gas. The 
globe has a long neck, 
dipping into the glass 
cistern B, containing 
a solution of vegetable 
colouring matter, red- 
dened by a little acid. 
An iron ring, sur- 
rounded bya roll of 
linen E, E, supports 
the globe, the ‘ring 
being affixed to three 
bent iron legs D, D, D, 
resting at their extre- 
mities upon blocks of 
wood, When the ex- 
periment is made a 
plug is taken out of 
the mouth of the 
neck H, whereby the 
ammoniacal gas is at once allowed to come intu contact with the 
water. For a short time all is still. Then suddenly the water 
rushes up the tube and dashes itself inafountain-shaped jetagainst 
the top of the globe, whence it falls in a shower to the lower 
part of the bulb. But, at the same time the ammonia restores 
the natural blue colour of the vegetable solution, so that the red 
liquid in B gave a blue fountain in A. While the action con- 
tinued, the whole was illuminated by the magnesium light from 
the lamp of Mr. Larkins, already engraved in this journal, so 
that the general effect was very good, and, to use a theatrical 
expression, “ brought down the house.” 

The foregoing violent action is explained by the fact that one 
cubic foot of water will absorb 1000 cubic feet of ammoniacal 
gas. When a little of the most concentrated solution of ammonia 
is poured into a jar of oxygen gas, and a red-hot platinum wire is 
introduced, the ammonia will burn with almost explosive violence. 
This experiment was shown by the lecturer. 

Professor Roscoe then went on to say that hitherto little has 
been known about vanadium, or what classification it ought to 
have among the other chemical elements. In fact, it has been 
like a stray child, running about in the chemical world without 
relations. It was discovered by Sefstrom in 1831, and was 
extracted from a specimen of iron ore. Sefstrom did not con- 
tinue his investigations, but handed the subject over to Berze- 
lius, and it is almost entirely to the latter chemist that the 
modern world owes what knowledge it possesses of vanadium 
and its compounds. Since his time the quantity of that sub- 
stance which has been found is exceedingly small, and its price, 
as quoted in the lists of dealers, is 1s. 6d. per grain, or £35 per 
ounce, Therefore it has never yet been usefully applied, and 
Berzelius could only suggest that it might be good for making 
ink. Thus it is quite possible for chemists to know of the 
existence of bodies without being aware of their relations to the 
rest. 

Fig. 4 shows a geological section of the district and the 
mines where the vanadium is found :— 
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COPPER-BEARING ROCKS OF ALDERLEY EDGE. 
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B, Freestones. > Sandstone White and brown freestone. 
| B, Copper bearing 500ft. Soft white, yellow,and va- 
sandstones, riegated sandstones. 


Hard conglomerate, the base 
of the Keuper series. 

on a ae “ 
red sandstone, being the 
Bunter. uppermost member of the 

Bunter sandstones. 
Things were in this state as regards vanadium when, two years 
ago, the lecturer was fortunate envugh to obtain a great quantity 
of a mineral ore containing vandium from a mine at Alderley 
Edge, in Cheshire, rich in blue and green carbonate of copper. 
The managing engineer showed Professor Roscoe a blue liquid, 
which he thought contained copper, but he could not precipitate 
it in the ordinary way by the insertion of a clean slip of iron, 


| B: Conglomerate, 


| A Upper red and 
mottled sandstone. 
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The lecturer, after investigation, found that the blue colour of 
the solution was due to vanadium, which up to that time had 
been found ,only in very small quantities, and was usually 
obtained from particular descriptions of clay or brick. Many 
of the compounds of vanadium are blue, and it forms a 
crystallised oxide of a very beautiful black. The chloride of 
vanadium is white, 

‘the lecturer stated that having received a good supply of the 
mineral, he made many experiments therewith, and at last 
found out that the vanadium of Berzelius was not vanadium at 
all, but an oxide of the real metal, which has never yet been 
isolated, although he hopes to uce a specimen in time. In 
order to prove that what has heretofore been considered pure 
vanadium is in reality an oxide, Professor Roscoe passed some 
pure hydrogen gas, perfectly free from oxygen, over red hot 
carbon, and the vapour of the vanadium of Berzelius was sent 
over the carbon with the hydrogen. The hot vapours coming 
over from the carbon tube were then made to pass through 

ta water, which became milky from the presence of carbonic 
acid. The only substance coming in contact with the carbon 
which could possibly furnish oxygen to make carbonic acid was 
the vanadium vapour, which must therefore contain oxygen. 
This is not the only instance in which the first discoveries of 
chemical substances have been mistaken as to their real compo- 
sition, as shown by the following table :— 





Substances Supposed by their Discoverers to be Metals, but subse- 
quently proved to be Compounds. 
Uranium Klaproh .. 1589 Peligot .. 1849 
Ti anium +» Wollaston 1823 Wohler .. 1849 
. Hatchett 1801 
Niobium ** ) Rose ** 1942-4, °* Marignac.. 1865 
Safstrom 
Vanadium «+ } porzelius § ** 1831 =... Roscoe 1867 


In further searching out the characteristics of vanadium the 
lecturer noticed that its oxides form the different colours, white, 
blue, and green, when added to water. He exhibited these 
svlutions by the magnesium light, otherwise the differences in 
tint would not have been readily seen. The lowest oxide of 
vanadium has a bleaching action on vegetable colours, and 
absorbs oxygen very rapidly on exposure to the air. From its 
observed characteristics Professor Roscoe is enabled to classify 
vanadium with the tri-valent group of elements, for it resembles 
phosphorus and arsenic in many of its properties. The following 
is the classified list :— 


Tri-valent Group of Elements. 


























Vanadium. | Nitrogen. | Phosphorus. Arsenic, 
V=513. N=l4. P=31. As=75. 
Hydrides o 8 _- NH; P Hy As H; 
Chlorides .. «+ oe Vad; N Cl3? 4 ce As Cl; 
Se ae sa pa > Cl; ms 
Oxychlorides ee VO Cl; = POC), —_ 
Mon-oxides .. _- N, O - _- 
Di-oxides V_ 0g Ny, 0 _- - 
Tri-oxides .. Vy 0 N, 03 P, 0; As, 0; 
etr-oxides .. *e Ve Ny Oy — _ 
Tent-oxides .. +. + V, 0; N, 0; P, O; 8.0; 





On the preceding Friday evening Professor Huxley delivered a 
lecture at the Reyal Institution on “The Animals most inter- 
mediate between Birds and Reptiles.” Sir Henry Holland, Bart., 
F.R.S., presided. The lecturer explained that he was a believer 
in the doctrine of “evolution,” that is to say, that causes now 
acting upon the earth, and acting just the same for untold ages 
in the past, have produced the present results in animated na- 
ture, from conditions entirely different. Objections may be 
brought against particular doctrines of evolution—Darwin’s, for 
instance, being only a particular form of the doctrine, but some 
objectors strike at the root of the doctrine of evolution itself. 
They say that “if animals now dissimilar were in the past nearly 
related, show us that relation, as you have the geological record 
at command.” He could not deny that this was a just and rea- 
sonable demand, and he must own that there are great gaps in 
geological record, so that what was once a complete set of steps 
is now but a broken causeway. He felt that this answer was not 
so clear and decisive as he could wish, for the geological record 
gives but a few of the animal forms which have ever lived. When 
the owner of an estate is asked for his title-deeds, and replies 
that “some were burnt in a great fire, others were stolen bya 
rascally attorney, and the remainder were about the house some- 
-where, but he could not lay his hands upon them,” the answer 
could not be considered satisfactory, nevertheless it might be 
true. In like manner, to a scientific man a scientific doctrine is 
the title-deed of his estate—very often the only estate he has 
(laughter)—wherefore he (Professor Huxley) could not feel com- 
fortable without bringing forth certain facts in support of his 
doctrine of evolution. 

The speaker next explained the points in which every living 
bird differs from every living reptile. Taking the fore limb or 
hand, for instance, our present birds have three fingers only, 
and only one or two of these fingers have claws, but never all 
three. After pointing out other items of anatomical difference, 
he remarked that the hind legs of reptiles always walk with a 
kind of “sprawl,” and never move parallel with each other, as 
is the case with birds. On going back to the Tertiary period—a 
period so remote that the human mind can scarcely form an 
idea of its antiquity when measured by our ordinary units of 
time—he acknowledged that these divisional characteristics 
which now separate every living bird from every living 
reptile, existed then. But, on 
going still further back through 
a vast series of ages to the 
Paleozoic period, very few traces 
of birds have been found in the 
Greensand. A feather was found 
first, and next the bird itself, the 
Archeopteryx. It had claws in its 
hand and movable fingers very 





MINES | 





> an? 1 2B -_—_-~ much like a paw, whilst in other 

¥ sitet A iis . respects it presented reptilian 
Succession of Beds in Descending Order. features. In the reptiles of the same period are many features 

; P resembling those of birds, especially in the flying creatures, the 

M Red marl. Red and grey laminated | Pterodactyls, with their hollow bones, and snouts covered 


with horn, like beaks. Hence it is very tempting to call these 
things the “ missing link,” but it is evident that their wings 
resembled those of bats more than those of birds. 

He had recently been fitting together the bones of an Iguano- 
don, not a full grown one, but a fine youth of about twenty-eight 
feet long. This monstrous creature has short fore-limbs like an 
ostrich, hind legs moving parallel like those of a bird, and has 
several bones which are now found only in birds, and never in 
reptiles. It had three toes on each foot, and seems to have 
walked on its hind legs like a bird. Further, he exhibited the 
drawing of another reptile of the period, a Compsognathus, an 
animal which had short fore-legs, long hind legs, and a long 
neck bent back like that of a bird. In fact, if only portions of 
its skeleton had been found, geologists, by all their established 
laws, would have been obliged to class the bones with those of a 
bird. As, therefore, dissimilar animal forms tend to converge in 
the past, so is it possible for present similar animal forms to 
diverge widely in the future. 
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RAILWAY MATTERS. 


A sTRONG feeling exists at the Cape in favour of railway exten- 
sion into the interior. a 

THE Italian Minister for Public Works states that the Adriatic 
Railway line will be completed by July, 1869. 

Tue Swansea line was opened for traffic on the 15th of December 
last, and the result has been very satisfactory. 

THE London and North-Western Company’s goods station at 
Broad-street is now rapidly approaching completion, and will, it 
is expected, be opened for traffic in the course of the current half- 
year. 

ARRANGEMENTS have been made with the London and North- 
Western Company to bring the traffic of that company from 
Swansea over the Llanelly line, which will give a further increase of 
traffic. 

Axourt eleven o’clock on Saturday forenoon an accident happened 
to a luggage train near to the Lancashire and Yorkshire station, 
which resulted in the destruction of several trucks and serious 
damage to the tender of the engine. 

ARRANGEMENTS have been made for laying down two additional 
lines on the North London between Camden and Dalston, and for 
the construction of a short line from Bow to join the London, 
Tilbury, and Southend Railway at Bromley. 

A DRUNKEN platelayer lay down between the rails on the South 
Leicestershire ae of the London and North-Western Railway 
on Saturday morning, and, strange to say, a train passed over him 
without doing him any injury. He was with difficulty removed 
and put into a police cell at Leicester for safety. 

THE committee of the Stock Exchange have decided that 
Metropolitan Railway stock shall be quoted in the official list 
**ex interim dividend,” but, owing to the legal complications in 
connection with the affairs of this company, many of the dealers 
still persist in refusing to transact business in the stock with the 
dividend off. 

THE contractors of the Lostwithiel and Fowey Company have 
made considerable progress towards the completion of the line, and 
have now little to do beyond making the junction with the Corn- 
wall Railway. For the last two months, however, the works have 
been suspended, the contractors declining to proceed further until 
they have received a certain money payment, which the directors 
are not in a position to give. 


On Friday night, as a goods train was approaching the Hele 
station, on the Bristol and Exeter line, one of the trucks was 
found to be on fire. The train was run into a siding, when it was 
found that a large quantity of foreign grass, used in the manufac- 
ture of paper, had been burnt. The body of the truck was much 
damaged. It is conjectured that a spark of fire from the engine 
ignited the grass, which was dry. The up traffic was considerably 
delayed in consequence of the accident. 


Up to the 31st of December, 1867, the actual expenditure on the 
Bedford and London Railway, including the branch to the Metro- 
politan Railway, was £3,451,673; on the London stations, £715,446, 
and it is estimated that £1,132,289 more will be required to com- 
plete the works. Thus the aggregate expenditure on the Bedford 
and London line, &c., will be £5,299,408, or £3,083,408 beyond 
what the shareholders were originally led to expect, and 
£2,143,615 in excess of the parliamentary powers. 

At a meeting of Caledonian shareholders held in Glasgow on 
Tuesday, it was resolved that the shareholders should watch 
narrowly the future policy of the board and the principle upon 
which the accounts were stated; that in the opinion of the meet- 
ing the chairman did not possess the confidence of the shareholders; 
that the reconstruction of the board was essential to the future 
prosperity of the company; and that a committee be rag to 
form an association of shareholders to carry out those objects. 


THE report of the directors of the Metropolitan and 8t. John’s 
Wood Company states that the line and stations from the Swiss 
Cottage to Baker-street are practically completed, and that the 
opening of the line for public traffic might be confidently looked 
for in the course of a very few weeks. The ay sap ae Railway 
Company have made the ry arrang ts for working the 
traffic as soon as the St. John’s Wood line and their own new 
works at Baker-street station have received the approval of the 
Board of Trade. 

Mr. Cave has stated in the House that the attention of the 
Board of Trade was directed to the dangerous state of the 
Nuneaton crossing by a report of Colonel Yolland in January, 
1865, and in consequence of a fatal accident which occurred there 
last month Colonel Yolland has again inspected the station, and 
reported that the crossing has not been altered, and that owing to 
the increase of traffic the danger is greater. A copy of each 
these reports was sent to the directors, which is all the Board of 
Trade can do in such matters. 


Tue following schemes of the present session are mentioned as 
appearing to have been laid out with a view of affording new or 
additional means of transit between parts of the Metropolitan 
Railway district:—The Eastern Metropolitan Underground Rail- 
way Bill and the Islington Railway Bill. To these may be added 
the London Street Tramways Bill, the Metropolitan Tramways Bill, 
and the Metropolitan Street Tramways Bill, for tramways to be laid 
in several of the principal approaches to the City and other parts of 
London, and to be used with animal power. 


Ir is stated that the terms on which the London and North- 
Western Railway Company offered to the Midland the use of the 
Lancaster and Carlisle line, so as to obviate the necessity of the 
proposed new line from Settle to Carlisle, are—the Midland Com- 
pany to have either joint ownership of, or running powers over, 
the Lancaster and Carlisle line, and the right of fixing their own 
rates and fares, the non-admission of which was the only objec- 
tion to former offers, although it was accompanied by the power 
of appeal to an arbitrator in case of need; and the Midland to 
pass traffic over the line to the extent of £50,000 ayear. The 
Settle scheme, if it should be carried out, will cost the Midland 
not less than £2,000,000. 


THE meeting of the Irish Great Southern Railway on Saturday 
had more than usual interest from the formal refutation the chair- 
man undertook in his speech to make of the calculations of profit 
and general views of the Irish “‘ railway reformers,” and in oppo- 
sition to a State purchase of the lines. Mr. Haughton spoke of 
the late meeting in Dublin, addressed by Lords Clanricarde and 
Bandon, as a complete failure. ‘* The fact was, the moment the 
phantasmagoria of cheap rates was dispelled public interest in the 
proceedings was lost.” They were constantly being told (he added) 
that there were sixty railways in Ireland, with separate staffs of 
directors, engineers, solicitors, and managers. This was not so. 
There are only seventeen companies working, and the total cost of 
the directors and officers alluded to did not amount to £30,000 a 
year. 


Tue bills lodged for the present session relating to railways 
within the Metropolitan Railway district are thirteen in number. 
‘Two of these bills propose to incorporate new companies, viz., the 
Eastern Metropolitan Underground Railway Bill and the Islington 
Railway Bill. The former proposes to authorise the construction 
of a railway from the Great Eastern Railway at Bow to the exten- 
sion line of the Metropolitan Railway at High-street, Aldgate, 
The latter proposes to authorise the construction of a railway, on 
a gauge of 2ft. 6in., from the Green at Islington to Little Moor- 
fields, The remaining metropolitan railway bills are for powers 
to construct some short and unimportant branches in connection 
with already authorised railways, for the acquisition of additional 
land for the enlargement of existing stations, or for the extension 
of time for already authorised works, 








NOTES AND MEMORANDA. 


Tux locomotives on the New York Central Railroad are to be 
tal tr a eee 





shorn of all their brass or pp i 
brown colour. This is done to save unnecessary work in cleaning, 
and will, no doubt, be appreciated by the engineers. 

AN inland revenue return which has just been issued shows that 
in the financial year 1866-67 no less than 136,978,045 penny stamps 
were supplied to the for use on receipts, drafts, and other 
documents other than letters requiring a penny stamp. 

Mr. Youna, the leader of the Livingstone search expedition, 
has been seated t the tak of Gusuer a the first class, 
appointed Naval Chief Officer of the Coastguard, and 
rewarded by a p t of £500. 

THERE are upwards of one thousand stationary steam engines 
employed within the corporate limits of the city of puledeyee, 
ploy from 25,000 to 30,000-horse ved About one- 

o = number obtain their water supply from the city water- 
wor 


REGNAULT years ago discovered that when the contaet between 
the inducing cireuit and the circuit to be induced was too 
there was no induction. He made contact between two cirouits 
firing a ball against a laminated spring, and found that the duration 
of the contact was too short to allow of induction, 

Tux highest chimney in Yorkshire is said to be that at the works 
of Messrs. Mitchell Brothers, of Bradford. This 
measured from the bottom of the foundation, is 110 
and rises a clear 100 yards above the gt next in 
size is a brick chimney near Huddersfield, built in 1857, the length 
of which from the foundation is 105 yards, 


Ay instrument has been contrived for determining the colours of 
the stars. A disc capable of revolution and filled with glasses, or 
solutions of different colours, is set before a small telescope, 
through which a platinum wire, made 7 a setters, 
is viewed, and the joular colour is brought round before 
artificial star, which will make its tint identical with that of the 
real star under observation. 

In 1847 the present Astr Roy: iled himself of the 
then well-known properties of chilled cast iron for the construc- 
tion of one of the most delicate and important parts of the mn. 
ficent transit circle in the Royal Observatory, Greenwich. The 
pivots of that noble instrument at this hour are reported to be as 
perfect in figure as they were when first completed, notwithstand- 
ing the wear and tear of so many years, 








Tue Scientific American says that the entire amount of in 
the world at the present time is est'mated at about 5,950,000,000 
dollars in value. If melted together it would make a lump of 
660 cubic yards. If beaten out into gold-leaf it would cover an 
area of about ten thousand square miles, a tract one hundred 
miles square, less than the extent of Vermont, and little more 
than a fifth of either New York or Pennsylvania. 


Mr. BALLANTYNE has described to the Franklin Institute a form 
of earth battery, consisting of a tube of zine without a bottom 
sunk deep in the ground, with a layer of coke enclosing it within 
and without but not in contact he tact must be mee 
copper wires carefully insulated, which, when continugd, 1 
convey the current in any direction, Such a battery is said to 
maintain its power, and is specially suitable for medical purposes. 


THE earthworks of the late Paris Exhibition, including the park, 
amounted to Ly of half a million cubic yards, The ironwork 
amounted to 13,200 tons, of which 10,000 tons were in the great 
machinery gallery. The windows of this ery presented a sur- 
face of 53,700 square yards, and those of the other galleries 25,000, 
The palace itself occupied an area of 140,184 square yards, Of 
this space 61,000 square yards were devoted to France, 21,653 to 
England, and 2,900 to the United States. 


Art the last session of the Royal Dublin Society one of the 
members reported that his attempts to rear the Japanese silk- 
worm in Ireland had been comparatively successful, and from the 
results obtained he was inclined to believe that the species could 
be easily acclimatised, and that before many years a new and 
important branch of industry would be opened from this source, 
The great disadvantage that the foreign worm laboured under in that 
— was that the worms were hatched before the oak trees 
eave 

THE Californians have discovered another con proof of 
the wonderfully copious natural resources of the P coast, 
where, they proudly assert, everything requisite for human exist- 
ence abounds in inexhaustless quantity. The last discovery is a 
mine which i a mixed ore of lead and antimony, in the pro- 
pation of thirty parts of the former and seventy parts of the 

ter. This composite, until lately, was discarded as valueless, 
but now some genius has discovered that it only requires the 
ao admixture of the other minor ingredients to form @ superior 

metal, Ip San Francisco the im antimony is worth 
sixteen, and lead nine cents per pound, but the metal from the 
new mine costs but eight cents the pound, 

SEVERAL years ago M, Rousseau, of France, discovered that 
olive oil, the feeblest conductor of electricity, when mixed with 
one hundredth of its volume of oil of poppies, increased the 
number of vibrations of a magnetic needle in a given time, when 
the same was m to form parts of an electric current. Mr, 
Warner, an English experimenter, has enlarged the field thus 
opened, and shows that difference of resistance will show the 
purity of oils. He gives a table of resistances of volatile and 
fixed oils, and as turpentine and alcohol are pal 
adulterants of volatile oils, and as the former has an immense 
resistance and that of the latter is enormously lower than any of 
them, the variation in the deflector compared with that given in 
the tables will detect, and show the extent of adulteration. 


IN a recent communication to the Chemical Society of London, 
it was stated that the noxious qualities of ordinary drinking water 
did not result usually from any mineral substances that might be 
dissolved in it. Ammonia should not be in appreciable quantity; 
but lime salts, while causing hardness, do not appear to affect the 
health. Nitrates too, alone, seem harmless, but when several of 
these substances occur together the mixture seems to favour the 
rapid development of low forms of vegetable life, which are positively 
injurious. Experiments haye been made in supplying pigeons 
with water containing these vegetable organisms, and it was found 
that they were purged almost to death; recovering, however, 
quickly, when the water was changed, The purification of such 
water, either by efficient filtration or by the precipitation of the 
organic particles, becomes clearly a necessity, if health is to be 
preserved. 


In a lecture delivered before the British Association at Dundee, 
Professor Alexander Herschel made the following curious observa- 
tions:—A question which at present agitates the minds of physical 
astronomers is to ascertain whether a slight acceleration of the 
moon’s apparent motion can be attributed to an error in calculation, 
or whether the earth in the course of ages has lost in its speed of 
rotation. The lunar tables, which exactly represent the moon’s 
apparent motion at the present time, do not absolutely give the 
hour of an eclipse which happened when the su: was setting at 
Babylon, some hundred years B.c. The eclipse began, according 
to the table, when the sun was already below the horizon, and it 
would be invisible at Babylon. But if the earth’s rotation had 
been a little more rapid in former times than at present, the sun, 
instead of having set, would have appeared eclipsed before his setting, 
as was indeed the fact. To account for this change in motion, the 
friction of the tides has been considered, a slow accumulation of 











meteorites upon the earth’s surface would undoubtedly dimi 
its s of rotation. The change of a hundredth part of a second 
in the length of the day, since the earliest observations, would 
explain the existing discrepancy. 


MISCELLANEA. 
LrrHoGRAPHIC stone of excellent quality has been discovered in 
Indiana, 


A BILL to secure international copyright with Great Britain has 
been introduced into the American senate. 
THE death is announced of M. Coulvier-Gravier, director of the 
Meteorological Observatory, at the Palace of Luxembourg. 
In consequence of the de ion of trade the coal proprietors of 
a Lancashire have ved to reduce the wages of their col- 
ers. 
THE Midland Com ex to commence running over their 
— line and agte = bs with the Metropolitan by 
ay 


Tuer has been discovered in a ballast pit on the Brechin branch 
of the Caledonian Railway what is supposed to have been the re- 
mains of a Druidical rendezvous, 

Mr. Hunt announced in the House on Monday that it is the 
intention of the Government to bring in a bill for the acquisition 
of the electric telegraphs in the United Kingdom. 

Ir is proposed to grant from the Oxford University Chest £350 
towards the restoration of the buildings of the University of the 
Southern States of America, which were destroyed during the 
war. 

A NEW Queensland gold-field of a remunerative character has 
been discovered at Mushet Flat, about twenty-two miles from 
Maryborough, on the Gayndah-road, and near the township of 
Eliott. 

Art Portsmouth in 1862-3 there were three launches built at a 
eost of £655; they were charged at ship’s rate price, £415, or 
£240 too little; boats fitted cost £1,593; the rate price charged 
was £799. 

THE embankment of the canal near the old workhouse, Birming- 
ham, gave way on Friday. Great injury ensued to the boats, and 
it is feared some three weeks will elapse before the damage can 
be repaired. 


A onm™Myey in course of erection at Halifax fell on Saturday, but 
though it had attained a height of 120ft., and fell somewhat sud- 
dealy, no personalinjury ensued. The damage to property was, 
however, considerable. 

Taz Lord Chancellor on Wednesday confirmed the Vice- 
Chancellor's decision restraining the payments of dividends at 
£7 per cent, on the Metropolitan line until the hearing of the 
cause or further order. 


Some portion of the French ironclad fleet is affected with dry rot, 
and @ commissivn consisting of Generals Pélissier, Frébault, and 
and Rear-Admiral Labrousse is appointed to investigate the cir- 
cumstance and to provide a remedy for the evil. 


Tue South Australia Port Augusta and Northern Railway Bill, 

a Government guarantee of 5 per cent. for thirty years on an 

pendit not exceeding £3700 per mile, upon about 200 miles 
of railway, has been passed by both the Colonial Houses. 

A statue of the Prince Consort is about to be erected in the 

People’s Park at Hull. A considerable portion of the estimated 

cost h s been already contributed by the ag a A marble statue 


(by Kile) of her Majesty already adorns this handsome park. 


Tue ‘* Architect’s, Engineer's, and Building Trades’ Directory,” 
which Messrs. Wyman and Sons are compiling, notwithstanding 
the immense difficulties of such a work, promises to be, under the 
spirited management being brought to bear on it, a most useful and 
successful publication. ’ 


TuE proprietors of the Walla Walla Foundry, in Oregon, are 
building a pump with a cylinder 5ft. by 16in. in diameter. It will 
raise 72, gallons of water per hour, which would be an ample 
supply for a city of 200,000 inhabitants. The pump is for a gold 

ing company working a bar on the Columbia River. 


THE Miners’ ‘ ssociation of Cornwall and Devonshire have pub- 
lished, with the rt of their annual meeting, what may be re- 
garded as a series of “Transactions,” in which descriptive accounts, 
with diagrams, are given of boring machines, of hydraulic and 
other appliances used in mining, and notes concerning British and 
foreign mines, 

WE understand that a mint is about to be established in Vic- 
toria, the necessary authorisation from the Imperial authovities 
having been received by the Government of that colony. The 
machinery has been ordered, and a aa sum, £18,000, for the 
maintenance of the mint, has been voted by the Victorian Legisla- 
tive Assembly, 


Wr, United Service Gazette, are given to understand that H.M.S. 
Wyvern is at mt armed with *‘three guns and a-half,” the 
expianation of this circumstance being that in experimenting with 
150 1b. shot the breach of one of the muzzle-loading 300-pounders 
was blown completely off. An order has been given that the 
Wyvern is not to fire her guns for the present. 


Tue belief expressed by some geologists that naphtha would be 
found in the Caucasus ih been realised. A besies 276ft. deep, 
near Kuaaco, has struck a source of this liquid, which yielded 
1500 barrels daily tor one month; more cath a second source 
has been discovered near the former, from which the naphtha jets 
to a height of 40ft. above the ground, and flows out at the daily 
rate of barrels. 

A SELECTED armour-plate from a number made at the rolling 
mills of Sir John Brown and Company (Limited), Sheffield, for the 
turret-ship Monarch, now building at Chatham, was tested on 
Monday on board the Thunderer et-ship at Portsmouth, under 
the superintendence of Capt. A. Hood, C.B., commanding the 
gunnery establishment of her Majesty’s ship Excellent, and with 
most satisfactory results. 


Mk. SEELEY repeats his charge that the expenditure by the Admi- 
ralty since 1841 has been £170,000 more for anchors than the 
market price. He observes that this was a grave charge against 
a _— department, and that the Admiralty should clear them- 
selves from it if they ean. He does not admit the answer that 
there was no market price for anchors, and offers the Admiralty 
lists of such market prices. 


Ow Friday, by instructions of the directors of the London. 
Chatham, and Dover Railway Company, the materials of sov 
Farringdoe-strest, facluding the boundary-wall of the old Flest 

i -street, i he ~ the ol eet 
prison, were disposed of by auction, in to out the long- 
contemplated — in that locality, and fn a few days 
not a vestige of the prison will remain. 

Mr. SEELEY produced lists in the House in which masts cost £377 
while the rate price charged was £228; topgallant yards charged 
£421, while the cost was £632; topsail yards charged £150, the 
cost being £434, and soon. The Admiralty give £29 per ton for 
gunboats constructed in their own yards when they can purchase 
them at from £20 to £24 per ton. e recomm Mr. Seeley to 
inquire into the mode the Admiralty adopts for selling ships no 
longer needed, how it is the sales are so snug, and the prices so ridi- 
culously low. 


THE engine of the nine o’clock train from Victoria to the Crystal 
| Palace, on Wednesday, left the metals between the York-road 
| station and Clapham Junction, and ran down the embankment, 
| drawing one carriage after it and throwing the rest off the line. 
| A scene of great confusion and alarra en and several persons 








inish | were found to be injured, the driver severely. Great injury 


was done to the permanent way, to restore the condition of 
| which, and to remove the engine and disordered carriages 
| occupied the whole of the day. 
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PUMPING ENGINES FOR THE WEARDALE WATER COMPANY. 
MESSRS. CARRATT AND MARSHALL, ENGINEERS, LEEDS. 
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| test the qualities of the Lan- 


In the above engraving we illustrate a*pair of 30-H.P. combined | been appointed by the Admiralty to 
engines and four pumps constructed by Messrs.’ Carratt and Marshall | cashire and Cheshire coals, have made their report, which has 
for the Weardale and Shildon Waterworks Company. been printed on the order of Mr. Algernon Egerton, M.P. Dr. 

The engines and pumps are self-contained on one bed-| Richardson, of Newcastle, with Mr. Lavington E. Fletcher, of 
plate, and will work independently of any foundation. They are | Manchester, who had organised the previous experiments for 
constructed to force a continuous stream of water at 5001b. pres- | these trials, attended the Government examiners in making the 
sure to any required distance. The steam cylinders are 14in. in | official experiments particularised in the printed report, to which 
diameter and 20in. stroke, and the four ram pumps are 7jin. | is appended a plan of the coal-testing apparatus and a sketch of 
diameter and 12in, stroke. The cranks are at right angles, and | the boiler of the screw steamer Lindsay, employed on this 
the engines can be adapted, when desirable, to condense their waste | occasion. A smoke diagram is also appended, showing the method 
steam. The pumps are of simple construction, with brass rams, | of recording the smoke marks, The boiler is of the ordinary type 
guided the whole length of the working barrel. These are packed | of the tubular class used in the navy, made from drawings of a 
with hydraulic leathers, which are easy of access for removal. | similar boiler now used for testing coals at Keyham. It has two 
The engine we illustrate, and which is now in course of erection | furnaces, the length of the bar being 3ft., the width of furnace 
at Shildon, is intended to raise 35,000 gallons 470ft. high in | 1ft. 83in., but having half an inch between the bars for windage; 
twenty-four hours. Another of these engines is now being con- | the number of tubes, 124, five feet long, and 24in. external dia- 
structed for the same company. meter, the total heating sufaces in the tubes, furnaces, &c., being 

We may add that engines on this principle are doing good work | 438°47 square feet, with an area of fire-grate surface of 10°3 square 
in coal mines, where they are forcing water along the working and | feet. The fire-doors are perforated upon the plan adopted by Mr. 
raising it to surface. They are also fixed at surface to force a | Wye Williams for the ission of air. The furnaces are fitted 
continuous stream of water under pressure to distant points where | with hanging brick bridges from the crowns, in addition to the 
coal-cutting, pumping, winding, and hauling are being carried on. | vertical brick bridges on which the bars rest. The draught of the 
The waste water is returned to the bottom of the shaft, and is , chimney and flame-box was measured by two syphon glass tubes 
either raised by the ordinary puinps or is able by its own power | partly filled with water, one end of each being open to the air, the 
to work a reciprocating engine and pumps to force itself up to | other ends being in connection, one with the chimney, and the 
surface again. other with the flame-box, the difference between the level of the 
water in the syphon tubes indicating the strength of the draught. 
The experiments, were made at Wigan on sixteen samples of coal, 
with and without steam jets. The particulars are given in detail in 
two tables appended to the report, and the examiners state that the 
utmost facilities were given them for the examination of the col- 





THE “SMOKELESS” Stream Coats or LANCASHIRE AND CHE- 
SHIRE.—Mr. Robert Nicoll, Chief Engineer of Keyham, and Mr. 
W. Lynn, Assistant Inspector of Machinery at Portsmouth, having 





lieries and works connected with them. They state that the whole 
of the coals of the district are of a hard and durable nature, con- 
sequently not liable to disintegration by the action of the weather, 
nor will they easily pulverise by transit either for shipment or for 
store, and, like the Newcastle coal, they are found well adapted 
for using up the small Welsh coal, which otherwise fall through 
| the bars and are thrown away with the ashes. In conclusion:— 
The mean result of the experiments with the Lancashire and 
| Cheshire coal shows that 10°6841b. of water per pound of coal, 
| and 48°305 cubic feet of water per hour have been evaporated from 
| a temperature of 100 deg. Fah., burning at the rate of 27°503 Ib. 
| of coal per square foot of fire-grate per hour. The results obtained 
| by the examiners exceeded those stated in the document of the 
Coalowners’ Association, at whose instance these trials were 
| undertaken. The trials of coal with the steam jet were made 
from an adjacent boiler at 30 1b. pressure, and the mean results 
show that 10°174 1b. of water per pound of coal and 68°938 cubic 
| feet of water per hour were evaporated from a temperature of 
180 deg. Fah., burning at the rate of 41°894 Ib. of coal per square 
| foot of fire-grate. 

Tue SMALL-ARMS factories of Rhode Island and Connecticut have 
been changed into small tool manufactories. 

THe Most Recent IMPROVEMENTS in the new palace of West- 
minster is the completion of the members’ private entrance. The 
arcade leading from the Houses of Parliament to Westminster 
Bridge is lighted inside by ornamental gas-burners, in unison with 
those inside the House, and they are suspended from the centres 

| of the various arches. The stained windows of this arcade are 
also completed, and have a good effect in the Speaker’s courtyard 
contiguous to the Speaker’s official residence. The tesselated 
| pavement of this arcade will be completed by the Easter recess, 
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Our illustrations explain some very simple and effective 
machinery for trussing and heading casks, which has been lately 
patented by Messrs. McDowall and Sons, of Johnstone, near 
Glasgow. A pair of these machines have been put to work ata 
large steam cooperage in Whitechapel, where we saw them in 
action, and were able to judge of the facilities they afford in that 
trade. The trussing machine consists of a square flat cast-iron 
table, over which move horizontally four curved jaws (changeable 
to suit the sizes of the casks to be hooped). These jaws are 
actuated, as is seen in the engraving, by screws passing through 
bearings at the contre of each side of the square platform, These 
screws have a very slow and simultaneous forward motion imparted 
to them by worm gear, and as they cause the jaws to 
advance they close the staves gradually till they are narrow 
enough for the trusses to be placed on them. Before 
this can be effected, however, the cask must be turned 
and therefore a temporary iron hoop, which opens with a kind of 
ratchet clasp, is placed round the cask till the truss which passes 
over this hoop is driven down. The main peculiarity in this 
machine cousists in the fact that the operation is carried on on a 
clear open platform, so that the workman can get all round the 
cask to hammer out and adjust the staves as they close in, securing 
an even arrangement of them which was impossible, or only left 
to chance machines. The ‘‘heading,” or cask-head turning 
machine, is of a type long in use, though, in this instance, beauti- 
fully designed and finished, and having in two particulars special 
improvements. The first of these consists in the use of spring 
studs passing through the upper table E, which, when clamped down 
on the boards to be shaped for a cask-head, press on and hold each 
board, even if their thicknesses are unequal. By this means loose 
boards roughly sawn out can be placed in the machine without 
being dowelled, as was heretofore necessary, previous to rounding 
and ‘‘canting.” The second peculiarity possessed by this machine 
consists in the method adopted of oval or “‘ full” canting, so as to 
allow for the greater contraction of the wood across the grain than 
lengthwise. This is effected by means of a cam-wheel lying under 
the revolving table G on which the work is fixed, from which a slight 
horizontal motion is given to the head-stocks ing the saw at 
one side, and the cannelling tool at the other. As the eccentricity 





ELECTRIC MARINE BUOYS. 


A SCIENTIFIC man, M. Emile Duchemin, has been for several 
years engaged in experimenting on the ocean as an electric agent, 
and has recently arrived at results which may turn out to be im- 
portant, and which are certainly interesting. The object in view 
is the construction of a marine pile, which shall give a constant 
current of electricity as long as the elements last. He tried at 
first with copper and zinc, but the resalt was not satisfactory, the 
gas produ sometimes left a non-conducting substance on the 
surface of the copper, and a polarising action set in which 
threatened failure. tely M. Duchemin has substituted a cylinder 
of retort charcoal for the copper, with a — of zinc suspended in 
the interior, the whole being ted a piece of wood 
and buoyed by means of cork floats. Several of these piles were 
thrown into the basin at Fecamp, and the results are thus descri! 
by the inventor :—“ At the extremity of two conducting wires I 
could produce sparks, and during two months this new electrical 
generator worked an electrical bell without cessation until a 
N oa vessel by accident destroyed the buoy.” 

Further experiments led M. Duchemin to the conclusion that by 
multiplying the number of piles he could increase not only the 
quantity but the tension of the electric current. i 
was an unexpected result, and in a certain degree in oppo- 
sition to the experience of the laboratory ; but, as M. Duchemin 
says, the sea is a basin differing from those used in laboratories; 
the immensity of its extent, the chemical composition of its water, 
its incessant motion, all point to the probability of new laws to be 
studied. The nature of the water of the ocean may exercise a 
great influence on our planet, and the study of this may ibly 
change our received ideas respecting the currents which affect the 
compass. Admitting that the vant banien of the sea are in contact 
with land containing metallic principles, electric currents may be 
thus formed which will explain the magnetic action of the earth on 
the needle. ; 

M. Duchemin has succeeded in convincing the French Govern- 
ment that the destructive action of sea water on metals may be 
made to produce electrical currents for useful purposes, and ex- 
periments are now being carried on to test the subject at the cost 
of the Marine Department ; experiments tried during the summer 








— is very slight the motion imparted to these tools does not 
ect the working of the straps. 





of 1866 gave promising results, and at the end of last September 
M. Duchemin was summoned to Cherbourg to assist the com- 





mission in its labours. An experiment had been made before the 
Pr’s dent of the Marine Council of Works, with three elements, 
eac ) about the size of a man’s an sienges in sea water, at Paris, 
and a sufficient electricity was produced to keep a Ruhmkorff coil 
of 16in. inaction, and produce sparks of two-fifths of an inch in 
length. At Cherbourg the currents of seven elements plunged 
in the sea, after having traversed more thana hundred miles of 
— wire, made a needle deviate 8 deg. 

e Cherbourg commission entered upon another kind of experi- 
ment to ascertain whether these marine piles would not protect 
iron from oxidation, When an iron plate, of which the surface 
had been cleaned, was placed in connection with the positive pole 
it soon became completely oxidised, but it remai unaffected 
when attached to the negative pole. Seven elements of 1Gin. in 
circumference sufficed to protect an iron plate having a superfices 
of several square yards for an entire year, and at the end of that 
period the elements themselves were in good working order. The 
experiments made tend to show that the zinc employed in his 
marine piles is capable of preserving from oxidation a surface of 
iron — to eighteen times its own ; but as the chemical effect 
depends on the number of pairs, M. Duchemin believes that a 
much higher result still is to be obtained, the commission having 
at present employed but a very small number of elements, 
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How (asks M. Duchemin) is the different action of the two poles 
on iron to be explained? The oxygen obtained by electrical action 
on water possesses energetic principles for oxidising metals, the 
hydrogen produced in like possesses the cont power, 
which, however, is not evinced by hydrogen prepared in the usual 
manner, A current of ordinary hydrogen passes through a weak 
solution of perchlorure of iron containing a small quantity of 
ferricyanide of potassium without producing any effect, while a 
current of 7 produced from sea water {produces a deposit 
of Prussian blue. 

A somewhat similar effect is observed (says M. Duchemin) in the 
perchlorure of iron pile invented by himself and used at M. Oudry’s 
great galvano-plastic works at Passy; in this pile the nitric acid is 
replaced by liquid perchlorure of iron and the acidulated water by 
sea water. The advantage of this over the Bunsen pile is that it 
does not disengage hypoazotic gases which are injurious to gold 
and silver deposits. 

The marine piles made by M. Prudhomme, of Paris, for the Im- 
perial Naval Department, are of the form given in the subjoined cut. 
A, is a screw made of copper, tinned and fixed to the charcoal F, 
and which consequently represents the positive pole; B, another 
similar fixed to the zinc G forms the negative pole; d, d, d, are 
insulators in gutta-percha; C, is the wooden support which serves 
to attach the elements together, and to fix the pile to its buoy or 
floats ; E, is a tinned copper ferule which serves to attach the char- 
coal cylinder to the wooden bar. 

Amongst the proposed applications of the marine pile is the 

reservation of the plates of ships lying in harbour, where (says M- 

uchemin) they suffer infinitely more than at sea. Nothing, he 
says, is necessary for the preservation of the armour plates than to 
ensure communication between every part of the cuirass and the 
negative = of a powerful pile placed in each basin. . 

The other applications to which the marine pile may P mone be 
adapted are :—The explosion of submarine mines an torpedoes, 
experiments with both having been made by the marine inis- 
tration ; the cleaning of ships’ bottoms, which M. Duchemin pro- 

to effect by connecting one pole of a Ruhmkorff coil with the 
iron plating of a vessel and the other with the sea, which causes 
the molluses to quit their hold; the transmission of instructions on 
board ship ; the con Se depth of water in ports and other 
places, such as beneath the keels of vessels ; the transmission of 
electric tel from ship to ship during naval engagements ; for 
night si; , with the aid of the coil, together with Geissler’s 
tubes ; in engraving plates in sea water by the means of cutting 
out as with acids ; = lastly, the possibility of using the marine 








pile not ony for illumination of lighthouses and beacons but also 
ip. 
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THE ASSOCIATION OF FOREMEN ENGINEERS. 

THE fifteeenth anniversary of the foundation of the London 
Association of Foreman Engineers was celebrated on Saturday last, 
by a banquet at the City Terminus Hotel, Cannon-street, Mr. 
Whitworth, L.L.D., F.R.S., in the chair, upwards of 200 sat down 
to an excellent dinner, and among the guests were Major the 
Hon. G. F. Jocelyn, Messrs. Penn, Napier, Rennie, Humphry, 
Robertson, S. Smiles, E. J. Reed, Chief Constructor of the Navy, 
Captain M’Neile, Captain Routh, Mr. Chetwynd, of the Post-office, 
Mr. Worssam, Captain Shaw, London Fire Brigade, Mr. R. 8. 
Fraser, Woolwich Gun Factories, Mr. Hendry, Mr. Cargill, C.E., 
Mr. Pendred, C.E., &c. Mr. Joseph Newton, who has held the 
office of president for ten years, and to whom the iety is 
greatly indebted for its success, occupied a seat next Mr. Whit- 
worth, After the usual toasts had been proposed and responded 
to, — Jocelyn returning thanks for the army ina very effective 
speech ; -- 

Mr. E, J. Reed, in responding for the navy, said: Mr. Chair- 
man and gentlemen, I am always delighted to see the British 
ariny to the front, because the British army has always the misery 
of fighting abroad, while, on the other hand, the British navy has 
always the joy of fighting at home, as ‘‘ its home is on the deep.” 
I am peculiarly ill-circumstanced, gentlemen, on this occasion, 
because I feel that the able, iable, and estimable gentleman 
who presides over us this evening is my greatest enemy. If it were 
not a the Whitworths and the Armstrongs of life I should be 
a comparatively happy man; still I must in common fairness to 
myself say that not often, but sometimes, I feel almost as if my 
only resouce were in the men typified by the gentleman who sits 
on the right of the chair ~I mean Mr. Penn, the marine engineer, 
and that our greatest achievement one day will be, when we can’t 
fight as men, to be successful in running away. But I must in all 
honesty say, with the utmost respect for the chairman of this 
gathering—and there is no gentleman in England for whom I 
entertain a greater respect than for him, because, in my mind, he 
is one of the foremost representatives of all that is great and 
refined in mechanism—but I must say, even before him, and with 
him to the front, that 1 have not yet felt that fear and apprehen- 
sion in his presence which some people seem disposed to encourage. 
I believe on my honour that we have not yet arrived at the time 
when the ship must strike its flag to the gun. Not of ourselves, 
for in ourselves as shipbuilders we have no power whatever, but 
with the aid of the marine engineer, to enable us to go where we 
want to go, and to get away from the place where we don’t want 
to be, I sincerely believe that it is in the power of the ship 
to compete with the gun still; and, moe than that, [ 
believe that we have not yet been driven to the necessity of 
running away from the gun. With the utmost friendliness of 
feeliny, I am sure, on Mr. Whitworth’s part, and with the utmost 
humility upon mine, we have met on the ground at Shoeburyness, 
and I can only promise him that when he has produced the gun 
which embodies the highest effort of his genius, I believe we 
can carry that gua to sea and clothe the sides of our ships with an 
armour capable of resisting it. For do not suppose, do not be led 
away by the notion, that the armour with which we have hitherto 
been dealing is the ultimate armour for the British navy, if armour 
should eventually be deemed the right thing for that navy. It 
takes time, necessarily, in a country like this, to lead up to the 
full capabilities of mechanical power, but I do believe that we 
can at this moment produce and send to sea a ship which neither 
the French,nor the American, nor even the English artillery, with 
its utmost power of penetration, reinforced as that power has 
been in Mr. Whitworth’s case, with all the resources, with the 
utmost refinement, and, I might almost say, finesse of science, 
can pierce. And not only can we send such a ship to sea, but 
with the aid of Mr. Penn and his colleagues she would be able to 
go with such great speed that she could hold the sea for a very 
long time; and I believe that in proportion as the duty of defend- 
ing the nation on the sea is more and more committed to the 
hands of the engineer and the shipbuilder, the more security we 
shall feel in that réspect. Let me not be misunderstood in 
making that statement, for I am not so thoughtless as to suppose 
that mere matter can take the place of mind and courage. I 
believe that in proportion as you improve the capability of 
ships, so do you raise the demand for genius and courage 
in their management. And if I might be permitted to make 
a single suggestion with reference to that branch of the 
service which I have the great honour of representing on this occa- 
sion as well as my own, viz., the military branch of the royal 
navy, I would say this—I would entreat the naval officers of this 
country not wholly to devote themselves to criticism upon our part 
of the work, but to turn their attention alittle to how to work the 
mighty machines which are now-a-days to be placed in their hands. 
The fighting of ships of war in future will be as different as the 
ships of war themselves are different from what they were; and I 
do believe that when it is worth the while of a nation like this to 
spent a quarter or half a million of money in the production 
of a great iron steam fighting machine, it is also worth the 
while of the greatest minds of our royal navy to devote them- 
selves to considering how we can best use that machine when 
the time of trial comes. I will only add, Sir, that I always 
feel, when privileged to respond to this toast, that after all it is 
the fighters, and not the builders of ships, who ought to respond 
to it. LI invariably acknowledge the toast of the navy with great 
humility, and I have before myself this thought: that whenever— 
which is not always—I do get my own way with reference to the 
construction of a ship, I always try to produce one which I, as a 
land lubber, could hope to go in and fight against an accomplished 
naval otlicer; and when I think that I have at all done tnat I feel 
that I have produced a ship which a naval officer might take 
against an enemy with the greatest confidence of success. After 
the magnificent speech made to-night by the representative of the 
army, | feel that it is a peculiar pain, and also a peculiar pleasure, 
to meet you, Sir, on this occasion, and I would say that I hope the 
Foremen Engineers, and all other engineers, while they will not fail 
to further your efforts in the production of the most formidable 
gun and missile that can be invented, will likewise remember that 
it is part of their duty also to further the etforts of those who, like 
myself, have to produce the best ship to carry that gun and that 
missile. I feel almost as a privileged person in the assembly 
because of the frequency with which i have been invited to attend 
its anniversaries, and of the great kindness you have showp 
to me on all occasions. I cannot, therefore, sit down with- 
out expressing my extreme pleasure and satisfaction at seeing 
this Association in the proud position which it now occupies. 
I never felt greater gratification in my life than when I 
heard Mr. Penn, who presided at one of these meetings, 
say the foreman engineer was the right hand of the master and 
employer. And I do think—indeed I feel confident—that I shall 
have the support and concurrence of all present when I say that if 
it should ever occur to the great historian of our engineers who 
sits on my left—my friend, Mr. Smiles—to have an opportunity of 
bringing to the front some of the foremen with that ability and 
industry which he has displayed with reference to some of those 
niasters, who all of them, to their honour, were foremen once—and 
I know if he ever has the opportunity it will be a pleasure to him- 
self—I believe this Association will furnish him with a splendid 
field for bis investigations and labours. And although it does not 
fall to the lot of many men to have the advantage of such an 
historian, yet, whether that should be the case or not in this 
instance, 1 am sure that there does exist in this Association a 
power most marvellously well led by my excellent friend Mr. 
Newton, who will excuse me for making this observation; and I 
know of no greater proof of good sense and well-balanced judgment 
on the part of the Foremen Engineers than they have evinced in 
the continued re-election as president of this institution of a 
gentleman of so much moderation, thoughtfulness, and kindliness 








of feeling as my friend Mr. Newton. Sir, I beg the pardon of this 
society and of you for having trespassed so long on its time, and I 
earnestly trust that this Association may be as happy in its future 
operations as it undoubtedly has been in its past. F 

Captain Edmond, in responding for the Volunteers, said—Mr. 
Chairman and gentlemen, I beg to thank you heartily for the com- 

liment you have paid to the force to which I have the honour to 

Case I could, however, have wished that an abler representa- 
tive of it had been called upon to answer for it on this occasion. 
With reference to what has fallen from Mr. Reed in seagom Seaae 
and ships, I believe that, whatever may have been done y in 
rd to that matter, very much more will still be done, and that 
ali h armour plates maybe made of 12in. in thickness, yet guns 
will be invented which will be able to penetrate them, I believe 
that in the guns now manufactured at Woolwich Arsenal that 
principle has been already attained to a very great extent. Ido 
not think it possible to carry an armour plate on anything that 
will float which guns cannot pierce. You may make targets and 
iron plates for forts which guns will not penetrate, because in the 
case of forts you have not to consider the element of floatation; 
but in the case of ships if you make your plates beyond a certain 
thickness yourships must be built so large as to become too unwieldy. 
The Volunteers are mepews to be a fighting body as well as the 
army and navy; and although in some of our colonies they have 
been called out for active duty, I candidly own that I hope that 
will never be necessary in England itself. Should it, however, 
at any time prove otherwise, I believe there is pluck enough in 
the English Volunteers to enable them to do their duty. 

Mr. D. Walker, the secretary, then read the following report:— 

Mr. Chairman and Geatlemen,—In producing the fifteenth 
annual report of the Association the committee feel gratified in 
being able to record continued success in its various operations, 
The increasing number of members, the stability of the general 
funds, and the means adopted to improve the machinery of the 
Association as a benevolent institution, the increasing value of the 
library and of the papers and discussions that occupy our monthly 
meetings, all tend to show the growing importance of our Associa- 
tion. During the year eight ordinary and fifteen honorary 
members have been added to the list—the latter chiefly gentlemen 
of distinction as scientific and practical engineers—our total 
members now being ninety-eight ordinary and sixty-three hono- 
rary members. Our general funds at the end of the financial year 
show a balance in treasurer’s hands slightly diminished, but which 
has, however, been made up by arrears of contributions since paid. 
The following is an abstract of the annual balance sheet :— 
Income: Honorary members’ subscription, £26 5s.; nominations 
and entrance, £7 7s.; members’ contributions, £158 7s. 9.; ditto, 


ditto, to library fund, £22 16s, 6d.; interest on stock, £11 16s.; | c ‘ 
| board management has not been successful, but it has become in- 


with income for January and February, 1868, £27 2s. 6d.; total, 
income, £253 14s. 9d. Expenditure: Books and periodicals for 
library, £13 19s, 0}d.; cleaning book-ease, removing, and rent for 
ditto, £4 17s. 6d.; printing, £25 2s. 6d.; postage, £6 3s. ; stationery, 
£2 11s. 8d.; advertisements, £1 8s.; committee meetings, £7 bs, 4d.; 
representative at Leeds, Foreman Engineers’ anniversary, £5 11s. 8d.; 
rent of room, £8 8s.; secretary’s salary, £10; advance to Dinner 
Committee, £32 4s. 3d.; paid to unemployed members, £119; 
sundry expenses, 15s. 10d.; expenditure, January to February, 
£10 |4s.; total expenditure, £248 Os. I1jd.; increase of funds to 
February, £5 13s. 9d. The total ordinary funds invested in pur- 
chase of £400 Three per Cent. Consols, £364 4s. 9d.; in saving’s 
bank, £60; in treasurer’s hands, £62; total valueof funds, £486 4s. 9d. ; 
Many items of expenditure in the past year have been of an un- 
usual nature, occasioned by twice changing our place of meeting 
and other causes not like to occur again soon. And ina year like 
the past, with the prevailing commercial depression—several large 
engineering establishments wholly or partly closed, through which 
many of our members were thrown out of employment, the com- 
mittee look upon the year’s balance sheet as a proof of the sub- 
stantial basis upon which the society is founded; and it is gratify- 
ing to reflect that at such a time when the ordinary income is 
stopped we have in this society provided a partial substitute en- 
tailing neither loss of dignity nor injury to the most delicate 
feelings. The superannuation fund has been increased since the 
last report £110 1s, by subscriptions from the following gentlemen. 
—Messrs. J. and A, Blythe, £20; E. J. Reed, Esq., £10 10s.; S. 
W. Worssam, Esq., £10 10s.; Messrs. J. and G. Rennie, £10 10s.; 
Messrs. G. and C. Bowen, £10 10s.; Robt. Mallet, Esq., C.E., £5 5s. ; 
Major Palliser, £5 5s.; Messrs. Campbell and Johnson, £5 5s.; 
Joshua Field, Esq., £5 5s., John Penn, jun., Esq., £5 5s.; Charles 
Barclay, Esq., £5; Messrs. John Brown and Co., £5 5s.; Messrs. 
Morton, Wilson, and Co., £2 2s.; Messrs. John J. Bagshaw and 
Co., £2 2s.; Messrs. Gravely, Ewing, and Co., £2 2s.; S. W. 
Worssam, jun., Esq., £2 2s.; Chas, Manby, Esq., £1 1s.; Jabez 
James, Esq., £1 1s.; Alfred Moore, Esq. (Braby and Son), £1 1s. 
There has been no application yet made for the benefit of this 
fund, now assuming proportions such as give additional stability 
to our society. As the interest of these subscriptions only is to be 
made use of the principal will remain a proof of the goodwill of 
employers and friends of the Association, which will, we trust, 
by such spontaneous contributions steadily increase, strengthening 
the bond of union between an ordinary and honorary member, 
proving a powerful cement to the society. The committee have 
occasional applications for charitable subscriptions from relations of 
those who have belonged to us, one of which was last year responded 
to, and a subscription opened for the widow of Mr. Leitch, who 
from untoward circumstances had fallen out of membership, which 
was confined to the ordinary members, with the assistance of his 
personal friends at his late employers, and a sum of upwards of 
£50 was raised for her benefit. The committee, viewing such sub- 
scriptions as calculated to lower the dignity of the Association, 
sought by a system of collective assurance, to increase 
the amount paid at the death of a member to £100 by an 
arrangement with an insurance office, It was found, however, 
that there was no material advantage from collective assurance. 
A provident fund has been eventually opened, which will add 
about £20 to the sum previously provided by rule, making £30 
to be paid the relatives of a member at his decease, which possesses 
the advantage of being paid immediately, without legal formality 
or delay. Twice since last anniversary our society has changed its 
home, through having outgrown the accommodation of the old 
quarters. We moved to the London Coffee House, the lease of 
which expired, and, contrary to the expectations of the landlord, 
was not renewed, which enforced another removal. We are now 
established comfortably at the George Hotel, Aldermanbury, 
where we have accommodation for our honorary members and 
friends, who are at all times made welcome, and invited to take 
part in our proceedings. The library has been improved by the 
addition of numerous standard works. We have to acknowledge 
presents of books from Captain Maegregor and Captain Rentoul, 
of the 4th Dragoon Guards, who has presented a complete set of 
*‘Lardner’s Cyclopedia,” in 157 volumes. The discussion upon 
the question of extending the benevolent arrangements of the 
society have this year interfered to some extent with those papers 
and discussions which usually occupy our monthly meetings. The 
following are the subjects which have been introduced :—In Mareh 
—A discussion, opened by Mr. Nagle, of the Great Indian Penin- 
sula Railway, ‘‘ On the Properties of Bessemer Steel as compared 
with Cast Iron, with Experiments, the various Tests applied, and 
Practical Results,” which was entered into with great spirit. In 
April—A paper by Mr. Clements, ‘‘On the Tractive Power of the 
Locomotive Engine,” followed by a discussion. In May—An 
Address, by Mr. Newton, president, suggested by entering upon 
more extensive rooms, in which the history of the Association was 
fully dealt with and that of kindred institutions. In June—A 
paper ‘‘On the Steam Engine Indicator,” by Mr. Irvine, followed 
with discussion. In August—A paper, by Mr. Naylor, ‘‘ On Boiler 


Construction, chiefly relating to the Locomotive,with the Experience 
of Wear, Tear, and Explosion,” which led to a very instructive discus- 
sion. In December—A paper, by Mr. Bragg, ‘‘ On theSlideand Screw- 
cutting Lathe,” followed by a discussion. 


In January —Tke Annual 








Address by the president, reviewing the position and prospects of 
the engineering trade and of the A iation, pointing out the direc- 
tion which improvement should take. In February—A paper by 
Mr. Keyte, on a practical difficulty he had experienced in con- 
structing a large vessel of ‘‘ boiler plate,” lined with lead. The con- 
ditions and difficulties he had to contend with caused a very inte- 
resting discussion. In accordance with the wish frequently ex- 
pressed by several friends of the Association, the committee have 
resolved to make an experiment in printing the papers and Tran- 
sactions in an inexpensive form, aol they would recommend this 
as a field for usefulness which might be worked with t benefit 
by many of our honorary members. We have the testimony of one 
of some experience, ‘‘that he never met a more appreciative audi- 
ence;” and the strength of our society has been found to lie more 
in di ing than preparing papers. At the present time, when 
technical education is the national ery, there is, perhaps, no body 
of men who could do more to encourage and develope a higher 
class of training than intelligent foremen—men, as a class, who 
have been raised to positions they hold through the special techni- 
cal knowledge of their business and skill in applying it—usually of 
a character such as to carry an amount of influence with their 
fellow-men. Into such hands the youth destined for the work- 
shop come direct from the abstract training of the school. There 
can be no position more advantageous for stirring up a desire to 
know the higher principles of their handicrafts, with the sciences 
that bear upon it to foster the awakening faculties, and by a well- 
directed question, suggestion, or timely hint, to encourage such 
habits of thoughts as tend to raise the practice of their trade to the 
dignity of a liberal art. Such a mission do we hold that of our 
Association to possess in a higher sense, and for such an object do 
we crave the assistance of those gentlemen who have gathered 
round us as honorary members, And with such representatives of 
the scientific and practical as surround us to-night, we feel our 
Association to have an acknowledged position which it will be our 
endeavour to maintain and improve; and which will with influence 
direct and powerfully contribute to support the English artisan in 
that still acknowledged position of unrivalled superiority. ; 

The Chairman then rose to propose the toast of the evening, 
‘*Prosperity to the Association,” and in doing so said— _ 

The fifteenth annual report of your Association, which your 
secretary has just read, is of the most gratifying character. The 
number of your members is now 163, and I most heartily congratu- 
late you on the success of your association. The few observations 
I propose to make have reference chiefly to foremen engineers 
and their relations with public companies. Public companies and 
board management are comparatively of modern date, and the ma- 
nufacturing and producing system has been mainly the result of 
individual enterprise. Thus far the change from individual to 





evitable, and we are bound to make it answer. Private firms had 
got so large that individuals were glad to convert them into limited 
liability companies under a recent statute. The question now is, 
how to make public companies work as well, or at least nearly as 
well as the old private firms. It appears to me that this 
result can only be obtained by having paid managers for 
conducting the practical working of a business, instead of 
having so many directors, who are generally unacquainted 
with the business they have undertaken to conduct. Amongst 
no class of men are good managers so likely to be found as 
amongst foremen engineers. As a body they have risen by their 
own merit and talents. Therefore, though this is a moment of 
great depression, the prospect for foremen engineers is full of pro- 
mise. It is necessary, however, that they should qualify them- 
selves carefully for the more intimate relation with their em- 
ployers to which the circumstances of the times invite them. To 
do this the education of the workshop alone is not enough. I 
have an immense appreciation of the education and training of 
the workshop; it is more important and indispensable than any 
other, and gives a mastery over men and things otherwise not attain- 
able, but to it must be added sound technical and scientificeducation, 
and I hope each trade and industria! occupation in this country 
will provide its own system for imparting it. Without the train- 
ing of the workshop, the highest continental plan of technical 
instruction is comparatively useless as regards valuable results upon 
national industry. In this respect I think we are yielding to a 
good deal of unnecessary panic as to what is doing on the Con- 
tinent. State systems of elementary education are undoubtedly 
right, for it is the duty of the State to see that the people are not 
left in ignorance. But State compulsory systems of technical 
education are foreign to the habits and ideas of this free country. 
The thorough knowledge of first principles and the steady pursuit 
of them lies at the root of every branch of human production, but 
especially of mechanics. Tomake things assimpleas possible, to make 
things as true and good as possible, and then to introduce a system 
so as to get the immense economical advantages of repetition in manu- 
facture, are the grand objects to which our efforts should be 
directed. The patient and steady pursuit of these objects I am 
desirous to impress upon this society of Foremen Engineers as the 
most valuable advice I can offer them. Much has been said lately 
about foreign competition, and it cannot be denied that the 
foreigner copies fast and well; but if you qualify yourselves by 
supplementing the training of the workshop with a thorough sense 
of the objects to which workshop labour should be directed, the 
mechanical supremacy of this country is not likely to be seriously 
disturbed. The present depression cannot last ; the work of the 
world has to be carried forward, and a boundless future lies before 
us, if we bring to bear upon it practical skill, directed by 
scientific knowledge and hearty co-operation between employers 
and employed. I wish the Association of Foreman Engineers a 
prosperous career, in its double object of mutual instruction and 
mutual help in time of need. I give you“ Prosperity to the Asso- 
ciation,” and couple with it the health of Mr. Joseph Newton, of 
her Majest’s Mint, its respected president. ; : 
Mr. Joseph Newton, in rising to respond, was received with 
loud and prolonged applause. He said: Mr. Chairman, and I 
think I may also say ladies and gentlemen, for, although this is 
the first time that we have had ladies in the gallery, 
we are all, I am sure, delighted to see them here this evening, as 
their presence adds another interesting feature to the agreeable 
associations connected with our anniversaries. On behalf of the 
Association of Foremen Engineers, and on my own account, I beg 
to thank you, Sir, for the admirable remarks which you have 
offered us from the chair to-night. I cordially agree with you in 
everything you have said as to the good which this society may do 
in the future. Ihave thought ever since the date of my earliest 
connection with it that it might become a valuable institution if 
properly handled, and I trust that its managers have so handled 
it as to secure the cordial sympathy and co-operation of the 
employers of labour. From my acquaintance with its interior 
working I am convinced that the employers of labour in this 
country cannot do a better thing than heartily to co-operate with 
the foremen. The results of such a course must be naturally 
advantageous to both parties, while the country itself must also 
benefit by their combined exertions. I am quite persuaded that a 
technical education is not the only thing required to enable the 
British workman to cope with his brethren on the Continent. I 
am satisfied that much more than that is necessary. By a system 
of technical education we may in the course of some twenty-five 
years or so do some good; but we want if possible to trim our sails 
and set to work at once, without waiting so long an interval as 
that to yield us the results we seek. I may unaffectedly say, 
gentlemen, without the least admixture of exaggeration, that this 
is the proudest day of my life. I heartily rejoice to see assembled 
in this great hall so glorious a gathering, and to find the members 
of the greatest firms in the city of London seated at this festive 
board, lending us their co-operation, and assisting usin giving 
complete effect to the objects of this institution. I feel, Sir, so 
far as I am individually concerned, that this is something to have 
lived for, something to have worked for. I am glad if any poor 
exertions of mine have contributed to this happy result; and I can 
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assure you that whether I am called to quit this world to-morrow 
or fifty years hence, I shall look upon my connection with this 
Associat on as the most useful and valuable portion of my life. If 
I seem to speak much of myself you will kinily remember, gentle- 
men, that my heart is in the work, and that I have, though 
humbly, yet earnestly, used all the power within my reach to 
further the interests of this society, and also those of the 
employers, for I hold that the interests of both are closely inter- 
woven. I am not expressing merely my own individual ion as 
president, but the collective opinion of the members of this insti- 
tution generally, with whom I have been brought into intimate 
contact at its monthly and othér meetings, when I say that they 
all panes eye! e most friendly Ls raven bs <j cmployen, 
and especially those employers, whom I am happy 
to see here, and who will ‘be the heals of our great engineering 
firms of the next generation. We are most desirous to do this, 
and I am sure that if those employers who are honorary mem 
will do more in the future than they have done in the past—-if 
they will only attend the monthly meetings and furnish us with 
such occasional papers as their great knowledge and experience 
would enable them to favour us with, and would also join in the 
discussions upon the merits of the papers of others—both employers 
and foremen would go away better men than they came, and the 
result could not but be beneficial to all, Iam happy to say that 
in speaking for a few moments with my friend Mr. Reed—who, by 
the way has praised me more than he ought to have done, and who 
is doing a vast work in this country—in speaking to him of the 
desirability of honorary mem coming oftener amongst us and 
reading papers, Mr. Reed at once kindly said, “I will give ou a 
per, Mr. Newton, whenever you like to ask me for it.” Now if 
is example were only followed—if they will allow me to say so—by 
the other honorary members of this society—on whom I have, 
however, no wish to cast any stigma in this matter—if they could 
join us at our monthly instead of merely at our yearly meetings, 
we should be much better pleased, and I am sure also the Associa- 
tion itself would be advanced in all its principal points, I am 
afraid, gentlemen, that I have detained you very long, but I am 
speaking very earnestly and from my heart. I have hee looked 
forward to this opportunity of speaking out, and not being myself 
either an employer or a foreman, I feel I can touch more freely 
than either class on this point. I occupy an intermediate position 
—I am a sort of connecting link between the two, and that is 
perhaps one reason why I have been kept for nine or ten years in 
my present post. I am now, gentlemen, about to propose a toast 
to which I feel sure that every gentleman present will respond with 
heartiness and enthusiasm. I mean “‘ Engineering Employers and 
Trade.” Iam certain that every one now in this room has almost 
a direct personal interest in the success of this trade. We are 
highly honoured in having so many of its eminent members 
amongst us this evening, and more especially in being presided 
over by one of its most distinguished representatives. I cannot 
sit down without thanking my excellent friend Mr. Whitworth 
for coming forward on this occasion in the handsomest manner, 
and, having known something of this institution before, he un- 
hesitatingly and most gracefully at once accepted the position 
which he now so well fulfils. On the part of the Association I 
tender him our gratitude. I am sure that the fact that he has 
taken the chair to night will travel far and wide through the 
medium of the gentlemen of the press, whom I see now carefully 
taking notes, and will have a good effect alike upon the welfare of 
the society and the interests of the trade. In conclusion, I trust 
that those who are to be the future employers of labour-and I see 
not a few of them seated at this board—I trust that many of them 
will maintain that distinguished position in the engineering world 
which their progenitors have achieved. I trust they will not 
forget that they bear time-honoured and world-renowned names— 
names known to us all both by their own works and by the pages 
of their distinguished biographer (Mr. Smiles), whom I am proud 
to see amongst us. Those gentlemen, I feel sure, will remember 
that they inherit a fame which has been unspotted in the past, and 
which they will keep free from stain in the future. Gentlemen, 
without detaining you any further, I beg to propose to you “ The 
Engineering Employers and Trade,” coupling with the toast the 
names of Mr. John Penn, Mr. James Napier, and Mr. George 
Rennie, all of whom, I am happy to say, are now present. 

Mr. John Penn, who was very warmly greeted, on rising to 
respond, said: Mr. Chairman and gentlemen, I believe it is pretty 
well understood that I can’t make a speech; but if you will kindly 
listen to two or three disjointed sentences of mine, I shall be very 
grateful to you. There is nothing to be added, or, at least, nothing 
that I can add, to what has been so well said by my excellent 
friend Mr. Whitworth. With regard to the relations between the 
employers and the employed, 1 can assure you from my heart— 
and I have said this not merely in this room but elsewhere—that 
their employers have truly at heart the interests of the foremen 
engineers. If there is any set of men for whom I myself feel more 
love and respect than another, it is the fine body of foremen engi- 
neers; and it has been my honest endeavour, as far as possible, to 
do justice to all in my employ. It affords me, gentlemen, the 
utmost pleasure and satisfaction to see this excellent institution 
in so flourishing a state. There is no reason, inueed, why it should 
not be so. But I am sure I can say, on the part of my brother 
employers named in this toast, as well as on my own part, that 
they feel, as I do, deeply indebted—indeed, indebted to an extent 
that I can hardly express—to our excellent and faithful right 
hands, our foremen. I can safely state from my own experience — 
and I have had, as it were, to go through the fire myself-—that a more 
honourable, upright, and trustworthy set of men than the foremen 
engineers does not exist. They are, in fact, most important, if 
not the most important agents in achieving our success. 1 believe 
in all honesty that they have all done that which every employer 
could fairly expect at their hands. I assure you, gentlemen, that 
I cannot express what I feel towards you, but, for myself, I will 
promise you that I will come forward at the monthly meetings to 
which Mr. Newton has referred, as often as I can, and will give 
youa paper. I don’t know, gentlemen, what more I ought to add, 
except to wish this admirable society every possible success, 

Mr. James Napier: Gentlemen, I am sorry that I have been 
called on to address you, but, although unprepared, I suppose I 
must say something. After the speech of my excellent friend Mr. 
Penn, I am sure it 4 hardly necessary for me to say anything. To 
speak with more and feeling than he has done to-night 
would, I think, be impossible. For my own part, however, I 
would observe that I am extremely gratified at having been invited 
to this banquet. I feel the greatest pleasure in witnessing the 
success of your Association, and I rejoice at the excellent under- 
standing which exists between you and the masters. It is impos- 
sible to overrate the importance of a close and friendly union 
between you and the employers. As far as I can I shall be 
delighted to take part in your monthly meetings. My powers are 
not very great in such matters. I may be able to do something in 
my own line, but I fear I can’t do anything that will be beneficial 
to other people. As one grows older, however, one becomes more 
desirous—or at least ought to be—of doing that which may benefit 
others. I know well that the foreman is the right hand of the 
master, and I fully endorse the sentiments of Mr. Penn on that 
point. It is indispensable to success at all times, but more 
especially at the present moment, that both the masters and the 
foremen should, as the phrase goes, *‘ pull well together.” Gentle- 
men, I beg to thank you heartily for the honour you have done us. 

Mr. George ie, who was very warmly received, said: Mr. 
Chairman and gentlemen, it is a matter of great difficulty for me 
to add anything to what has fallen from the last two speakers in 
answer to this toast, for to begin with, speaking is a thing which I 
scarcely ever do at all, and in the next place it is not giving me a 
very fair chance—to make me come last. Besides, Mr. Penn ex- 
pressed the feelings of all employers so fully and so well, that he 
really left very little to be said by those who follow him. There 
is no doubt, as I believe every em: will readily admit, that 
the services of the foremen are of immense value to the master, 


| and that they are, in fact, his right-hand men. We must all have 
| felt highly gratified at hearing the very kindly sentiments expressed 
| towards us on the part of this Association by Mr. Newton. I can 
equally say, I am sure, on our behalf, that we are equally delighted 
to meet you and to reciprocate your friendly sentiments. It is 
likewise a matter of sincere satisfaction to us to hear that your 
Association is in such a flourishing condition. We trust that it 
will long continue to advance and its friends to increase in equal 
ae aoe with other civil and mechanical engineers’ societies — 

odies of comparatively infant growth, but still of considerable 
importance. I hope your institution will go on improving and 
pare as it richly deserves to do, and with these few remarks 

beg to ude by repeating our best acknowledgments for the 
compliment you have paid us as employers. 

Mr. James Robertson (in the unavoidable absence of Mr. Raven- 
hill, C.E., who was to have filled the vice-chair) rose to propose 
the next toast, ‘‘The Scientific and General Press.” He said— 
Mr. Chairman and gentlemen, I have a duty to orm to-night 





| which I regret has not devolved upon another; but, I, nevertheless, 


most willingly undertake the task which your kindness has en- 
trusted to me. I feel a double pleasure in being amongst you, 
because I am here both from choice and by your invitation. I con- 
sider myself the guest this evening of the Association of Foremen 
Engineers, with which I have been so long connected as an hono- 
rary member, Sitting as I do beside my rev. friend (Mr. EB. 
Greatorex), who will, perhaps, forgive me if I also callhim the chap- 
lain of the Association, I might say that the text of to-night has 
not been the text of previous evenings, but has been this, ‘‘ That 
the Foreman Engineer is the right hand of the engineer.” That is 
rfectly true, and we are indebted to Mr. Penn for the aphorism. 
t is like every thing that Mr. Penn says—it has the true ring in 
it; and it is also like everything Mr. Penn does—it is of the very 
best make and quality that can be produced. That text then is an 
appropriate one, but i have another to introduce to you, though 
I do not propose to treat you exactly to asermon upon it. I have to 
ropose to you “ The Scientific and General Press of this Country.” 
ow science is the handmaid of invention, and the press we may 
call the handmaid of svience, for at this day we havea press which 
brings forward every thing that is worth bringing forward, and also 
a great many things that are not. If the press were responsible 
for every drawing and suggestion that it gives to the world 
what would be the amount of the accumulated condemnation 
that would fall on its devoted head. It has to criticise, to 
censure, to denounce, or to praise, advocate, and approve. Some- 
times it advocates a thing without hardly knowing what 
it does advocate; and I remember Mr. Reed, the Chief Constructor 
of the Navy, before he held that post, and he had as warm a heart 
towards this institution then as now—for as was said by William 
in Black-eyed Susan, ** the gold lace on the shoulder cannot alter 
the heart of the man”—and 80 even if our distinguished friend were 
crowned with King Cole’s iron crown, it would not make the 
slightest difference in his feelings towards the institution. But I 
say I remember Mr, Reed stating before this society on a former 
oceasion that those who write in the scientific press write a vast 
deal without knowing what they are writing about; but that the 
engineers do their best to work ideas and bring thein to a satisfac- 
tory conclusion. It is for you who are practical men to say whether 
he was right or wrong inthis. I, for one, believe he was right; 
but nevertheless the scientific press brings to light all that is going 
on throughout the world and conveys it to every part of the globe. 
It is not to London, nor even to England alone, that the scientific 
press appeals, but to the hundred millions of intelligent people who 
speak our glorious language in both hemispheres—to the men 
who are accustomed to deep and p tient thought—to work out pio- 
found problems with care, anu thus to gain those beneficent 
triumphs which it is the province of the engineer to achieve over 
dead matter. Gentlemen, it is the engineer who gives as it were 
vitality to the ship and sends her across the stormy ocean. He is 
the vivifying power to that. vessel, the Prometheus who, if he has 
not called down fire from Heaven, has at least dug up her mate- 
rials from the bowels of the earth and breathed into her nostrils 
that breath of fire which enables her to set all the other elements 
at defiance. You have heard your distinguished chairman to- 
night pronounce another aphorism, which shows clearly the 
secret of in hanical sci —that is, the cheap 
and simple reproduction of similar articles. He said it 
was the economy of production which yielded the most 
beneficial results, and gave the wealth which the engineering 
classes of the world have recently accumulated and will accumu- 
late more and more. It is by producing one model after another 
in the simplest and easiest manner that the expense of the original 
machine becomes compere’ small. With the artist or man of 
imagination it is totally different. His idea is to produce some- 
thing new, something varied, and something that was never seen 
before. But with the engineer the great aim is to produce a new 
combination indeed, but to produce it with the greatest economy, 
to lessen its cost, and to make the machine or engine he has to 
construct upon the very best model. We have heard something 
to-night about our continental friends and the progress they are 
making; and the great Exhibition of last year shows, and has 
shown to those intelligent men who are the pioneers of mechanical 
science in this country, that if they do not make great haste their 
heels will be trodden upon by the men of another country. But I 
was glad to see that even although our foreign rivals are pressing 
us so closely, Mr. Penn received the gold medal of that Exhibition 
from them, and that they can appreciate that which is most excel- 
lent of its kind altho they are our competitors, and can also 
recognise the merit of what is done in this country. Without 
farther preface, gentlemen, I ask you to drink to our “Scientific 
and General Press,” and I hope it will always be the exponent of 
the principles of liberty and justice: that it will never, under any 
circumstances, lend itself to any party or clique, but will always 
advocate that which is true in science, pure in literature, and 
sound in knowledge. 
Mr. 8. Suniles, in rising to respond, was greeted with prolonged 
applause. He said: Mr. Chairman and gentlemen,—I feel no 
doubt that there are gentlemen present—perhaps many—who are 
much more competent than I am to return thanks for this toast; 
but this I will say, that there is no one among them who will per- 
form the duty with greater or more hearty goodwill than myself. 
My friends who have spoken of me before and particularly my 
worthy friends, the Chief Constructor of the Navy, and your ex- 
cellent president, Mr. Newton—have referred to me in connection 
with engineering works, I don’t pretend to speak of the scientific 
part of your profession. It pone ill become me to intrude myself 
on that de ment this evening; but I fear they have taken 
rather too favourable a view of what I had done. I can only say 
that what I have done has been to me a labour of love and a plea- 
sure; and, while my pursuits have brought me into connection 
with, as I believe, some of the best, the bravest, and the manliest 
specimens of character, they have also introduced me to some of 
“the best friends who are now sitting at this festive board. For 
your profession is one that I most thoroughly admire and heartily 
respect. We have heard a great deal to-night about engines of 
war; and the crack speeches have been the speeches of our warlike 
friends on my right, and really the whole mind of our engineers 
now-a-days seems to be running on ships, guns, and instruments of 
destruction. No doubt the first voles was employed to forge 
thunderbolts for Jove. I don’t know what sort of a job he made 
of it, but the Vulcans of our day are forging the tremendous steam 
bolts of Whitworth; and the discussions at the Civil Engineers’ 
Institute now turn upon such questions as ironelad ships, iron- 
cased forts, and terrific instruments of penetration. One would 
really think from all this that engineering had been invented for the 
purposes of destruction; but let me remind you that, although 
gi ing and hanics have toa great extent revolutionised 
the —- of war, = 4 ae ~ ahd been revolutionising the 
arts of peace, and, in fact, most extraordinary 
and beneficial changes into all departments of human industry. 
Need I remind you of the invention of the steam engine by 











James Watt, and its application to the driving of our ~ 
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mills, to the hammering of our iron, to the spinning of our cotton 
and our wool, and, in fact, to all the pur to which human 
labour was formerly applied? Need I remind you of the railway, 
which has so enormously added to the comfort, and convenience, 
and the health, as well as the subsistence of our race? Need I 
remind you—and this brings me to the subject of my response— 
need I remind you of the printing press, which is now worked by 
the steam , ani the engineer is now as important to the 
dissemination of knowledge as he is to the making of those 
tremendous steam bolts of my friend in the chair? I believe that the 
printing press, with the thoughts which it sends through the 
world, with its gigantic current of books and broad sheets, is a 
ter power than all which you ean exercise by the tremendous 
underbolts launched by our new Some reference has been 
made to night to the great competi we have to meet from our 
foreign rivals, and there is no doubt that those foreigners have 
been making very great progress, and that for this reason, they 
had got a very long to make up. Why they had all the 
benefit of the inventions which we have been producing for the 
last hundred years, and they had to learn them, they had to go to 
school to learn them, they have been learning them, and the 
advance they have made is certainly extraordinary, At the same 
time, no Englishman who went to Paris and examined the Great 
Exhibition carefully can have felt ashamed of his country, or have 
failed to see that the machine of Mr. Penn was the finest thing of 
its kind there, as the French themselves admitted. Still our con- 
tinental neighbours are learning from us, and we must keep up 
our culture of all kinds if we would hold ourown, Your chair- 
man has uttered several wise words to night which you will do 
well to lay to heart, You must keep up your standard of work. 
It has been said that the foreman is the right-hand of the engineer, 
and there is no doubt that he is so. You men, whom I see before 
me, have furnished the most prosperous masters; the greatest 
inventors of this country have been foremen engineers. I need 
scarcely remind you of the fact that it is not in technical schools 
of culture that our greatest inventors have been educated; it is 
not by going to school that you can bring out a new idea in 
machinery; you must do it in the workshop. That is the school; 
a first-rate workshop is the true school for the engineer, and that 
constitutes the great superiority of this country—we have the 
finest workshops in the world. You have got men with such 
splendid backbones, and with such good heads on the top of those 
backbones, that you can stand your ground, no matter what the 
competition may be. At the same time I repeat you must keep 
up your culture of all kinds, Just remember where your great 
inventions came from; who produced them ? ewcomen 
was a blacksmith, He first began the invention of the 
steam engine. Then came James Watt, a maker of instru- 
ments of the first class, and be wasa workman, Then followed 
h’s foreman, Murdock—and how proud he would have been to be 
here to night. He it was who first invented the locomotive. 
Then there was Trevithick, who learnt from Murdock, whose 
foreman he was. Then came Clement, and Bramah, and Maudslay, 
the foreman to Bramah. You have present this evening another 
foreman in a very distinguished capacity. I do not like to mention 
names, but from your class we draw, if I may so say, the “* top- 
sawyers” of the engineering profession. It is from the men who 
work their way from the ranks, and who deserve to take the 
highest places, and who do take them, that we get our great in- 
ventors. The Government of this country has recognised the com- 
petitive principle, inasmuch as it says it will choose the best men, 
and I should like to see that carried up to all ranks, even to the 
highest. Gentlemen, our days are not run out yet—we have got 
ylenty of steam —we have still great “‘go”in us. Your chairman, 
Rimself the truest scientific mechanic, who planes a surface to the 
millionth part of an inch, tells you to keep up your culture, and 
to have technical schools, but never to forget the workshop, for 
there you have your best school. 
Mr. Wood returned thanks on behalf of the general "press, 
which, he said, must take a deep interest in the proceedings of 
that society and feel an carnest desire to promote its success, 


TRON versus STEEL Ratis,—-A considerable amount of discussion 
has been recently going on upon the desirability of substituting 
Bessemer steel rails‘for the ordinary wrought iron nowin general 
use. Our readers are familiar with the persistent attempts which 
Mr. Z. Colburn has been making to secure the adoption of steel, 
and the one-sided character of the arguments used, together with 
the ‘‘snubbing” which those who held different views received, 
have led to the inference that his paper must be pecuniarily in- 
terested in extending the use of Bessemer steel. But, though 
there was a short time ago a manifest inclination on the part of 
railway engineers and directors to adopt stcel rails extensively, we 
notice that a marked change is taking place, and we believe that 
in future—without steel rails can be made at a much cheaper rate 
than is possible under Bessemer’s patent—tbis material will only 
be used for those parts of permanent way which are subjected to 
the heaviest traffic. Provided the uniform quality of steel rails 
could be secured, and they could be sold at a price about two 
pounds above the cost of the better class of iron rails, it might 
then be economical to introduce the material much more exten- 
sively into the railway system. The Bessemer plan requires the 
purest kind of pig iron as the base of operations; and the quantity of 
ironstone patel of being converted into Bessemer pig is so limited 
that no reduction in the cost of this variety of steel can be antici- 
pated. Indeed it is generally admitted that steel rails are cheaper 
now than they are likely to be for years to come. In all probability 
this steel will never be less than double the price of good wrought 
iron, in which case iron rails, requiring renewal every eight or ten 
years, would manifestly be much cheaper than steel. But a mode- 
rately good rail will stand in a track of a main line for consider- 
ably longer than the period named. We hear, indeed, of rails 
made by north country firms in 1852 and 1854 be ng yet in use and 
by no means worn out, and the inference is that if railway com- 
panies would not hamper iron manufacturers by all sorts of un- 
necessary specifications, but would just place themselves in the 
hands of respectable firms, and pay a fair price for their materials, 
they might secure iron rails that would do good service. Some of 
the best practical makers maintain that many of the specifications 
introduced by engineers render it impossible to produce a good 
wearing rail—they may get a bar that may stand all kinds of fancy 
tests, but which has no durable me coe about it. Railway 
managers would act wisely were they to invite the more eminent 
ironmasters to a friendly conference on this point, before they 
condemn iron as a material for rails. No one doubts that if a 
homogeneous bar of steel could be produced for anything approach- 
ing the price of a similar article in iron, built up in the latter case 
of a number of layers welded more or less imperfectly together, the 
steel would be the more economical material to adopt; but, at 
present this desideratum has not been practically accomplished on 

like an extensive scale, e@ numerous experiments 
which are now being made in the Cleveland district promise, 
however, to result in the production of steel at a cheap 
rate. It is im this district that the cheapest pig iron 
will for many years hence he made; the natural resources 
of the locality ensure this, and were the production 
inereased considerably, eland pig iron would still be 
found about two pounds per ton than the hematite 
required in the Bessemer It is to Cleveland, then, that 
we must look for cheap if ever such a product is to come 
into the market. I¢ is, perhaps, too much to expect that complete 
success will obtained, but that the difficulties to be 
overcome will ly be cleared away, we see no reason to 
doubt. Those who are devoting their attention to this subject 
should bear in mind that it is not steel at double the price of 
which is wanted, but steel that can be economically adopted by 
Se er a rere ot ack ony pe 
way.—Iron Review. 
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FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wo.rr, Bookseller. 


NOTICE. 

To CoRRESPONDENTS.—As a result of a great increase in the circula- 
tion of THE ENGINEER, and consequently in the time occupied in 
printing each issue, we are compelled to go to press at an earlier 
hour than we have heretofore found necessary. We beg therefore 
to inform our correspondents that all letters intended for speedy 
publication should reach our office not later than the afternoon of 
Wednesday. Communications coming into our hands on Thurs- 
day morning cannot, as a rule, appear in future till the Friday 
week following. 


TO CORRESPONDENTS. 

NOTICE.—Owing to unavoidable circumstances we are compelled 
for this week to suspend the publication of our articles on “ The 

War Material Produced at the Paris Exhibition.” 

*,* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o’clock on the Thursday 
evening of each week. 

Mk, J. B. SCARLETT (Trinidad).— Subscription received with thanks. q 


T. E. PASSEE.—A letter lies with our pub this corresy 
J. H.—Answered “The Principle and Practice of Levelling,” Simms, 


before. 

. and Co. 

G. H. O.— You have omitted to send the name of the German book. As soon as you 

this we publish your letter. 

H. 8.— rters of an inch on the straight, and from an inch to an inch 
and a-quarter, and even an inch and a-half on curve. 

T. Y.—¥ou can obtain almost any American paper or publication through 
Messrs. Stevens Bros., \7, Henrietta-street, Covent-garden. 

T. A.—We have no doubt that the system would answer; but would it answer 
better than the existing arrangement? Your scheme is novel no doubt. 

MCA.— Wehave no doubt you would produce a very good rail. If you wish to add 
to your letter an estimate of the cost we shall be happy to publish it for you. 

R. M. (Wien).—Messrs. Bowie of Glasgow make excellent rivet making machines. You 
— a do weil to write to Messrs. Wright Brothers, Goscote Ironworks, 


W. H. H.— We presume you allude either to the Society of Engineers,6, West- 
minster-chambers, Victoria-street, Westminster, or to the Institution of Mechani- 
cal Engineers, 81, Newhall-street, Birmingham. 

A WORKING MAN.—Multiply the depth of the girder in inches by ‘the sectional 
area of the bottom flange in inches, and by eighty. divide the product by the,span 
in inches, and the quotient is the load in tons, which placed on the centre of the 


girder will break it. 

spare the space. You willjfind all about it in Stanley's book 

, on“ Drawing Instruments,” and a great deal of information about various 
other uncommon drawing instruments as well. You can get the book from the 
author's establishment, Great Turnstile, Holborn, London. 

INQUIRER — The Spencer rifle has been patented in this country under the name of 
Wiliam Snell, No. 2590, 1864, price 10d, We believe that W. and J. Rigby, 
St. James's-street, are the agents for England. There have been many patents 
taken out for breech-loading rifles by Mr. T. Wilson. To which do you allude? 

ERRATA.—Jn the final paragraph of the article on steel rails, which appeared in 
our last impression, line sixteen from the beginning, for ** No peculiar ores are 
needed,” read,** No peculiarly costly ores are needed.” At the twenty second 
line from the end, for, **The annual trafic through which (Hamm Junction) 
can scarcely be less than fitty millions of tons,” read, ** The annual traffic 
through which can scarcely be less than five millions of tons.” The first of these 
errors was corrected in part, if not altogether, by the ding sentence ; the 

true reading in the second is so obvious that it hardly requires correction. 

















FISHING-NET WEAVING MACHINES, 
(To the Editor of The Engineer.) 
S8IR,—I should be much obliged if any of your readers could favour me 
with the address of a maker of fishing-net weaving machines. 
L. F. Voren, 


WESTON’S GUN CARRIAGE. 
(To the Editor of The Engineer.) 

Str,— Will you kindly allow us to state in your next issue that the modcl of 
Weston’s gun carriage, referred to ia your paper of yesterday, p. 108, is 
neither of our manufacture nor of our design, as we had nothing whatever to 
do in producing it? We may add that we do not meddle with guns or gun 
carriages, preferring to keep to our legitimate business. 

London, February 15th, 1868. 

COTTARS VERSUS BOLTS. 
(To the Editor of The Engineer.) 

§rz,—Noticing in your impression of the 14th an illustration of Rochussen’s 
permanent way, although by no means wishing to detract its merits, I may 
perhaps be allowed to say I have for many months been using the cottar bolt in 
an improved method of fishing, and have found it to be much superior to the 
old method; in fact, carefally collected data, it has, I find, effected a 
saving in time and labour of fifty per cent. I shall be happy to send a sketch 
to any one interested. Pr. WAY. 

163, King’s-road, Chelsea, February 19th, 1868, 


EXPANSIVE WORKING OF A GAS 
(To the Editor of The Engineer) 
Sin,—Referring to Professor Rankine’s letter in your last issue, I 

admit that the apparent disagreement between us ons from a po rnb 
on my part of the Professor's meaning, and on Icoking at the article again I 
am bound to confess that it arose from no ambiguity, or want of clearness in 

but must have arisen from a somewhat inconsiderate glance 
over it, I am sorry to have given the Professor the trouble of writing such a 
long explanation, though probably many oi your readers would thank me. 


qummanenpe J.R. 
50-TON STEAM HAMMER FOR THE RUSSIAN GOVERNMENT. 
(To the Editor of The Engineer. ) 

Srg,—Onur attention has been called to a letter in THE ENGINEER of the 
7th inst. We beg to state that the description of the steam hammer given by 
THE ENGINEER of the 30th ult. is quite correct. The conical valve or hollow 
plug connecting the exhaust e with the top side of piston was first used 
by us early in 1862. This valve was claimed by Mr. Naylor as part of his 
patent of May, 1862. (Pro the Kirkstall Forge Co.) JAS. POWELL. 

Kirkstall Forge, near Leeds, February 18th, 1868. < 


EXTRACTION OF MERCURY. 
$To the Editor of the Engineer.) 

Stk,—1 should feel much obliged if you or any of your numerous readers or 
correspondents could give me any tion respecting the most approved 
method of treating and extracting mercury from its ore (cinnibar), or if there 
is any work published on the subject, and where it is obtainable. 


TANGYE BROs. 








H. H., ME. 
[We i with any work, British or foreign, specially devoted to the 
metallurgy of . Cha; on, thle eatleet ae to be found in ** Mus- 
pratt’s Dictionary of Chemistry Applied to the Arts, &c.,” and wn the“ Manual 
Of Metallurgy,” by J. Arthur Phillips (Griffin), published in 1859. It will be 
a4] in the thard volume of Dr. Percy's work, which is not yet issued.— 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.— , February 25th, at 8 p.m. 
—Il. Renewed discussion on “‘ The Supporting Power of Piles, &c.” 2. ‘* On the 
Manufacture and Wear of Rails,’’ by Mr. C. B. Sand 


p.m. 
ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Lecture at three 

o’clock, Friday, February 28th :—“ The Naval Vepartment of the French In- 

ternational Exhibition of 1867,’ by Commander Philip H. Colomb, R.N. 


Advertisements cannot 
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MR. REED ON THE FUTURE OF OUR NAVY. 

Tue opportunities for public speaking enjoyed by Govern- | 
ment i ficials are not numerous; and official utterances | 
are therefore valuable, first for their rarity, and secondly | 
because they afford glimpses of the wishes, and likings, 

and intentions of the rs. There, are féw men in 

England who take an interest in our naval power who | 
would not have given something, or made some small | 
sacrifice to know exactly what views Mr. Reed, the Chief | 
Constructor of the Navy, entertains as to its future, and | 
what kind of ships he means to give us during the next | 
fewyears. Mr. Seely’srecent onslaughtonthe Admiralty has | 
recalled the navy and its administration to the attention of | 
the House. ar looms neares than usual. Our annual | 
expenditure in the construction of ships is likely to be aug- 
mented rather than reduced. In a word, every question, 
and git wl and fact in connection with our naval 











stren, will be discussed again during the next few 
months with all the more avidity that comparatively little 
has been said on such subjects since Parliament rose ; and 
we are happy in being able to supply our readers with 
Mr. Reed’s views on the Dy ages of our navy in his own 
words. We report in full in another page the Chief 
Constructor's reply to the toast of “The Navy,” proposed 
at the last annual dinner of the London Association of 
Foremen Engineers; andalbeit—as we have scarcely a right 
to expect on such an occasion—it is not remarkably lucid, 
nor very complete as a statementof Mr. Reed’s notions of 
what our future navy is likely to be, it is not difficult to 

ther from it what was, and probably is, passing through 

is mind on this all-important subject. 

Mr. Reed very naturally holds that were it not for the 
artillerists his life would be comparatively happy A 
great many people besides our Chief. Constructor can lay 
their hands on their hearts and say precisely the same 
thing, in precisely the same words, with as much truth. 
Nay, not only men but nations have their happiness dis- 
turbed by those horrid makers of big guns. In his distress 
Mr. Reed flies to the marine engineer. The big guns get 
the better of him, and he almost feels “that our greatest 
achievement one day will be, when we can’t fight as men, 
to be successful in running away,” and he relies on Mr. 
Penn to enable him to carry out the operation. Certain] 
this is a pleasant look out for the country. Whiteha 
must, indeed, have lost heart when the Chief Constructor of 
our Navy, with unlimited funds at his disposal and all the 
talent and skill of a great nation ready to assist him, 
find his chief consolation in the fact that by the aid of 
the marine gg the English navy will be able to run 
away successfully. The strain was too lugubrious for a 
festive occasion, so the speaker did his best to cheer up a 
little after a time, and assured his audience on “ his honour 
that we have not yet arrived at the time when the ship 
must strike her flag to the gun.” Mr. Reed only raised 
his hearers’ hopes to dash them again to the ground. One 
minute afterwards he explained that he did not believe 
the fact was in any way due to the shipbuilder, “for in 
ourselves we have no power whatever; but with the help 
of the marine engineer to enable us to go where we want 
to go and to get away from where we don’t want to be, 
I sincerely believe that it is in the power of the ship to 
compete with the gun still.” We suggest as an improve- 
ment on Mr. Reed’s notions that the ship should never go 
in search of an enemy at all, but lie quietly in dock. This 
would save the trouble of running away, and relieve Mr. 
Penn of the load of responsibility which the Admiralty 
ap determined to cast upon him. 

. Reed having doue all that in him lay to prove that the 
faculty of running away with success is the only gift which 
he has it in his power—always with the aid of Mr Penn be 
it understood—to bestow on the British navy, then set 
himself the task of proving that afterall weneed not runaway 
at all, because he Chest that it was possible to carry some 
mysterious gun embodying the highest efforts of Mr. Whit- 
worth’s genius, to sea, “ and to clothe the sides of our ships 
with an armour capable of resisting it.” The armour in- 
tended to accomplish this is to be different from all the 
armour which has gone before. The next few sentences 
we particularly commend to the attention of our readers; 
to save we do not reproduce them here. They will 
be found at page . It will be seen from them that Mr. 
Reed contemplates the construction of ships capable of carry- 
ing very heavy armour; plating massive enough indeed to 
set at defiance the big guns which render his life unhappy. 
This in itself implies unusual size in the ship, unless— | 
which is not very likely—Mr. Reed intends to fe off with 
his old love, the broadside, and be on with a new in the 
shape of turrets. But these ships of the future are to be 
able to do more than carry heavy cannon. They are to 
steam fast, and strangely enough, as a consequence of the 
wer of steaming fast, they are to be able to hold the sea 
or a very long time. If Mr. Reed means anything by 
this—which is perhaps doubtful—he means that these ships 
will be of such excellent form that they can be propelled 
at high speeds by engines of comparatively moderate 
power, and that, as a consequence, at slower speeds the con- 
sumption of fuel will be so trifling that they can keep the 
sea for a longtime. Now a moment’s reflection will show 
that in order to secure such a condition the ship must be 
longand sharp, but besides being very long and sharp she 
must be able to carry buoyantly the imp ble armour and 


all-powerful guns to which Mr. Reed refers so confi- 
i er we arrive unavoid- 


dently. —— these os 

ably at the conclusion that Mr. contemplates a return 
to the old system of construction, and that instead of 
handy Bellerophons we shall have ships of the Achilles 
and Sedictour class; and we are strengthened in this 
belief by the fact that a sister ship to the Hercules is to be 





forthwith at Chatham. Possibly this is the best 
thing which Mr. Reed can do under the circumstances. To 
go on ing ships of moderate size to carry heavy 


armour on high 


freeboard would not be prudent in the 


face of the results obtained from our Bellerophon fleet, 
and it would be awkward to fall in all at once with the 
ways of the turret people. We do not think, however, 
that the country will be pleased to receive any more very 
big ships, either at the hands of Mr. Reed or any one else. 
This difficulty can perhaps be got over however. 

The Chief Constructor seemed determined to deal in 
apparent inconsistencies on Saturday night. Not content 
with those to which we have already directed the attention 
of our readers, he plainly hinted before he closed the first 

rt of his speech that it waspossible our future navy would 

wholly unarmoured, and we are far from being 
certain that this was not the wisest sentence in 
Mr. Reed’s h. From this it would appear that 
for all the confidence he has in his armour, he cannot get 
those confounded artillerists out of his mind. The big 
gun still looms before him. Like Edgar Allen Poe's 


| raven, it still sits on the pallid bust—not of Pallas, but 


of Bellona—just above his chamber-door; so that after all 
it is not improbable that we may be placed in possession 
of a fleet, unarmoured, mounting some of the choicest pro- 
ductions of Mr. Whitworth, engined by Mr. Penn as ships 
never were engined before, and capable of running away 
better than any other fleet in the world. Is this, or is it 
not, Mr. Reed’s fleet of the future? Are those to be our 
ships, or are they to be 10,000 tun floating castles, capable 
of keeping the sea for a long time, and, unlike the other 
fleet of the future in everything save the power of running 
away? Mr. Reed has left us in doubt on this point, but 
one or other it appears that, if left to himself, he will 
give us, 
THE VALUE OF OLD RAILS. 


Berors it is possible to say which of the two materials, 
iron or steel, makes the cheapest rail, it is yop 
necessary to know for what price the old rails can be sold; 
but this fact appears to have been overlooked by every one 
who has attempted to solve on paper the question of relative 
economy by the aid of interest tables. A letter signed 
“G, T. M.,” which we published in our last impression, is a 
very fair specimen of the mode of reasoning usually adopted. 
Nearly similar calculations will be found in the Transac- 
tions of the Institution of Civil Engineers for 1865-66, 
tending to very much the same conclusions. As few or 
none of our railway companies are in a position to ra‘se a 
large sum wherewith to buy steel rails, it is of little practical 
importance to consider what the interest on the money to be 
borrowed would amountto at the end of acertain number of 

ears. Themethod of calculation is right enough in principle, 
but existing conditionsare unfavourable to its practical appli- 
cation. Asarule these calculations are basedfrom beginning 
to end not on proved facts, but on assumptions. It is taken 
for granted, for example, that money can be had at tive 
per cent., no less and no more. Why exactly five per cent. 
should be fixed upon we are ata loss to discover. The 
point is one of little value, however, and we need 
not further refer to it. As regards the price set upon old 
Bessemer rails, everyone who has handled the question 
after the manner of our correspondent “ G. T. M.,” quietly 
assumes that old Bessemer rails must be worth £7 per ton, 
in other words, fifty per cent., let us say, of their first cost, 
We do not know why this value has been set upon them, 
but we do know that it has not a shadow of foundation in 
fact. In the first place, no old Bessemer rails have as yet 
been placed in the market; therefore we can arrive at no 
conclusion as to their worth from direct evideuce; we have 
indirect evidence, however, which goes to show that the 
price which can be obtained for old Bessemer rails does 
not greatly, if at all, exceed one-half the sum named by 
our correspondent. This evidence is — by the sale 
of Bessemer steel crop ends, These can be had in Liverpool 
for £5 per ton, and, possibly, less; in Sheffield they have 
been quoted to us at £4 per ton, and at Crewe we believe 
that at one time, if not at this moment, they could be had 
for very much less than the lowest sum we have named, 
The stock of crop ends, too, is wer perp be many places, 
and large sales could only be effected at per: 50s, to 55s, 
a ton. The reason isobvious, It isimpossible to re-work 
ssemer metal except at aheavy expense. The percentage of 
crop ends which can be re-melted in the converter is not 
very large, nor are the results of such re-melting eminently 
satisfactory in a pecuniary point of view. The ter pro- 
portion of crop ends probably finds its way to the pot-steel 
makers, But in any case, before old Bessemer rails can 
be converted into plates or bars a great deal of money must 
be spent on them. The best thing to do with them would 
possibly be to convert them into fencing wire, for which 
purpose Bessemer metal answers very well; though it will 
not make telegraph wire of even fair quality, still it 
would be very easy to overstock the market with such 
wire. It is by no means easy even now to dispose 
of Bessemer crop ends, even in parcels, and 
a few thousand tons of old steel rails would cer- 
tainly glut the market for months. It is, therefore, 
unwise to assume that Bessemer metal rails are worth 
more than old iron rails—say £3 10s. per ton. It is true 
that at one time they brought long prices, say £7 to 
£7 10s. per ton, but we have nothing to do with their past 
value, and the fall in price is due to two causes one of 
which at least is certain to operate daily with increased 
force. The first is the greater abundance of the material, 
the second is that the working up of the crop ends into 
bars and plates has not been found to Pay very well, nor 
are the bars and plates peculiarly good. We do not speak 
of exceptional specimens produced from exceptionally good 
steel, but of wut Soeur metal as competition has left 
us. What that is likely to be is pretty clearly shown by 
the fact that over sixty deaths caused by accidents resulting 
from the breakage of Bessemer rails occurred within a 
very short period in North America, at least so says the 
correspondent of a daily contemporary. 

New iron rails can be had now for £2 10s. per ton and 
the eld rails ; not very good, indeed, but capable of stand- 
ing five years’ main line traffic, not of course near 
or a large junction. Four such rails can be had for 
Bessemer rail; five, if we include the interest on first 
leaving a balance of over £1 per ton in favour of 
iron rail to go to reducing the interest on the 
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diture for renewals. By spending a couple of pounds 
more on the iron rail, however, it will pas, i still more 
advantageously with the steel, because durability increases 
in a more rapid ratio than the price. While the facts stand 
thus, and railway companies must look forward for some 
twenty-five years for the beginniug of a saving, it is very 
unlikely that they will adopt Bessemer rails largely save 
for junctions and localities where the traffic is excessively 
severe, 

We do not mean to assert thatit is good policy touse rails 
worth but £6 per ton, but to impecunious people it holds 
out great temptations, If railway property were in a better 
position there can be but little doubt but that rails of a 
superior quality to those which have been laid during the 
last few years would be put down, and it is matter for con- 
gratulation that there is a tendency manifested by engi- 
neers to adopt bars costing a fair price, and fairly good. It 
is pretty certain that before many years elapsethe reaction in 
favour of durable, though expensive bars, will set in. It 
remains to be seen Goaker iron, or Bessemer, or puddled 
steel will carry the day. For ourselves we look with more 
hopefulness to the latter material than to iron, and this 
just because it closely resembles the best iron in most 
respects, while it is superior to either that metal or Bes- 
semer steel as a material for rails in that it can be made 
perfectly homogeneous and uniform in quality, and that, 
while harder than iron, it is stronger—as shown by Mr. 
Ashcroft’s tests—than Bessemer metal, while when worn 
out it can be re-rolled with ease, the re-heating usually 
converting it into a fine pure iron. Indeed, puddled steel 
is so easily worked up that old rails would fetch in this 
country quite as much as they do in Germany, where they 
are worth £6 per ton—that is to say, about 50 per cent. of 
their original value. 


THE TRADES’ UNION CONFERENCE. 


WE congratulate both the delegates of trade unions and 
Mr. Gladstone, as well as the community at large, on the 
praiseworthy moderation of views and expressions which 
characterised the recent conference, or rather conversation, 
on the subject which had been agreed upon between one 
of our ablest politicians and a body of men who went to 
him, representing, we may safely assume, the feelings of 
unionists, and carried to Carlton-terrace none of the out- 
rageous, and as little as possible of the mistaken views of a 
class who have not heretofore shown themselves much dis- 
posed to look to broad principles. Although Tuesday’s 
interview was not of a nature calculated to be productive 
of immediate results in the settlement of difficulties be- 
tween capital and labour, it is, perhaps, one of the most 
important events that has occurred in this history of dis- 
cord; it will make its mark on the subject, and we hail 
with pleasure and hope the improvement in the tone mani- 
fested by the union representatives and the absence of 
that dogmatical vindication of fallacies which has too often 
characterised their expressions and debates. Mr. Glad- 
stone wisely put aside both that part of the question bear- 
ing on eases in which union men, and even union officials, 
have admittedly violated the laws of the land, and the 
legal disabilities under which trade societies now 
labour, and the enforcement of which disabilities may 
be indirectly attributed to the illegal and injurious use 
made by some societies of the funds at their 
disposal. The first of these subjects is taken out of the 
realm of discussion by existing law, and no one would be 
absurd enough tosuppose that Mr. Potter and his colleagues 
visited Mr. Gladstone with the intention of palliating 
outrages. The second is almost equally a matter beyond 
discussion, because, freely granting that there are or may 
be legitimate objects of trade combination, the duty of the 
State to afford protection to funds subscribed for those 
purposes follows as a logical sequence. 

But besides these two subjects which Mr. Gladstone 
commeuced his observations by including as foreign to the 
discussion, he also declined to enter on what is without 
doubt the most debateable feature of the whole case, and 
a portion of the subject on which we would gladly have 
heard arguments pro and con that would have had every 
probability of being brought forward with moderation 
at a meeting pervaded by an essentially good feeling. 
We allude to the almost universal practice of combining in 
one and the same society two objects, and administering 
out of identically the same funds to two classes of people 
whose interests are diametrically opposed. More than a 
year ago we called the serious attention of the public to 
this abuse, and pointed out that not only was it in itself a 
confusion of interests, but that it actually held forth the 
temptation of facility for the perpetration of the worst 
actions of which some of the leaders of some societies have 
been guilty, We need not now repeat the arguments which 
we employed in January and February, 1867, to support 
our strenuous recommendations that in all legislation for 
trade unions this combination should be prohibited. The 
necessity is self-evident, and has been powerfully urged on 
society by an article in the “Quarterly Review” for October 
last, which takes precisely the grounds we stated in our 
numbers during the previous February, and if any addi- 
tional force were needed, it is supplied by the few words 
Mr. Gladstone said on the subject relative to the inex- 
pediency, in an economical point of view, of having a 
benefit society which partakes of the nature of an assurance 
association confined within narrow local limits and depen- 
dant on the prosperity of a single trade. With the excep- 
tion of the three subjects to which we have alluded, the 
last only of which was fair matter for discussion at 
the late meeting, the more important features of 
trade combinations were fairly commented on—we 
eau hardly say argued—from both points of view, 
and whilst it is a new and refreshing phase of the question 
to find trades’ unionist representatives admitting that they 
“were convinced that the societies whom they represented 
were not perfect, but they were anxious that all their im- 
perfections and abuses should be eradicated, and that the 
should be conducted on princi that would meet wi 
the approbation of the public.” Such a statement as this 
is worthy of Englishmen, and gives us renewed faith in 
the immortality aud power of public opinion which exer- 
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cises an influence on all classes in this country, far exceed- 
ing prejudice, party spirit, or even selfishness, and which 
in the long run is sure to make itself felt, no matter how 
long private or class interests may contend against it. 


IRON SHIPBUILDING ON THE THAMES. 


Tere are few subjects connected with the prolonged 
stagnation of trade which have been more harped upon 
than the alleged decline of iron << | Some, in the port of 
London. One class of persons would have us believe that by 
akind ofspontaneous movement, to be vaguely accounted for 
by the mutability of all human affairs, that great industry 
is taking flight from the shores of Father Thames partly to 
our northern rivers, but mainly for the aggrandisement of 
our foreign competitors. Another section, which may be 
divided into two classes, one siding with the masters and 
the other with the men in, to a great extent, an imaginary 
conflict which they assume to be in progress, assures us that 
although the decline and fall of the Thames shipbuilding 
empire is not yet an accomplished fact, it will infallibly 
become so, if, according to their class, the workmen do not 
accept lower or the masters give higher wages than at pre- 
sent rule in the few yards where any work is going on. 

We have not failed to keep constantly before our readers, 
both employers and employed, the great danger to Eng- 
lish prosperity induced by constantly recurring disputes 
between labour and capital; and we have often pointedly 
called attention to cases where demands were made by 
labour for a remuneration out of all proportion to the 
commercial value of the product as compared with 
the same article manufactured abroad; but there can be 
no greater mistake than to attribute the present stagnation 
down the river altogether to differences between masters 
and men. It is almost wholly due to the collapse of specu- 
lation and the consequent prostration of many legiti- 
mate trades; it is in the main another instance of the im- 
mutability of the laws of demand and supply. For five 
years, or perhaps for a much longer period, our builders 
constructed and the world bought too many ships for its 
necessities, consequently we must endure three years, or 

rhaps more, of short work and small pay. Sooner or 

ater a balance will inevitably be struck between the over- 

production of the one period and the enforced short pro- 
duction of the other. When that time comes we venture 
to predict that there will be no talk of difficulty between 
masters and men, and that at this moment, if there were 
work enough to employ nine-tenths of the idle hands in 
the Isle of Dogs, the rivetter’s hammer would not be 
delayed for an hour whilst a bargain was being struck for 
his earnings; but, unfortunately, at this moment the 
demand does not exist, work cannot be undertaken, and 
the dire consequences of this state of things to the labouring 
population are lamentably increased by the fact that wheat 
has reachel 80s, a quarter, and other provisions have 
sympathised to a certain extent in the rise in value of the 
first staple. 

If we are to attribute the continuance of depression in 
this trade to any other existing influence and not wholly 
to an overstocked market, that influence must be sought 
in a somewhat ungenerous policy on the part of the 
regular ship-owning classes who are the customers 
both of the employers and employed on the Thames, and 
who would seem now to be unduly holding back, to profit 
before any general revival of trade takes place by the ne- 
cessities under which both capital and labour are now 
oppressed. Such a course, if it be followed—and we have 
reason to believe it is—is one of those modes of action which, 
to the short-sighted, seems simply what might naturally 
be expected, but is in reality a narrow-minded policy, calcu- 
lated to effect very little saving, whilst it tends seriously 
to aggravate the present crisis, and augments the injury to 
settled trade which the long stagnation in any particular 
branch of manufacture brings on the commercial interests 
in general. If the shipbuilding trades of the Mersey and the 
Clyde have any advantage over that of the Thames in the 
ordeal through which all are now passing, it consists in 
the greater readiness of the merchants of Glasgow and 
Liverpool to build at least a few iron sailing vessels at a 
period when, although there is no opening for an increase 
of our steam-carrying powers, there isa sufficient pro- 
spective motive, if we may call it so, for building first- 
class sailing ships to warrant a course adopted, evidently, 
with a wise view of momentarily succouring a depressed 
interest, instead of, as we believe to be the case in 
London, further injuring that interest by withholding 
orders that might reasonably be given. We do not 
exonerate the trades’ unions from all blame in in- 
creasing the difficulties of the present situation. By 
holding with a very unwise tenacity to a minimum of 
wages arranged at a4 much more prosperous period, they 
have undoubtedly prevented the execution of some works 
that would have been undertaken by masters almost at 
cost price in order to keep their works going. An instance 
of this occurred only the other day to a firm who obtained 
an order for a caisson by offering both to the men and the 
purchasers to execute it actually at cost price. In this 
case the bargain to be struck rested really between the 

rchaser, who was himself tied down to a certain figure 

y the necessities of the case, and the men who were asked 
to give their labour at a price below the present nominal 
rate, but corresponding exactly with the wages current 
three or four years ago. The Thames workpeople hesi- 
tated; of themselves they seemed willing euough to under- 
take the job, but their union rules obliged them to consult 
with the dele of the northern builders, who finally 
refused the offer on behalf of the trade. The construction 
of the caisson was dispensed with, and in this instance 
alone some thousands of pounds were lost which would 
have raised hundreds of families, for the time at least, from 
the destitution which they are now suffering. It is but 
just to add that there are instances of a contrary course 
having been adopted, and it is from this fact that we 
feel disposed mainly to attribute the present difficulties 
in this particular trade more to i ae See 
dependent on other causes than to the rigid ictions 
of the unions, which have given way but little, and owe 
their injurious action mainly to the fact that they are 





framed in disregard of commercial principles, and are a 
continual effort to render rigid one member of the girder 
on which commercial industry rests, although it is a beam 
of all others requiring uniform elasticity in all its parts. 
The present position of the trade of which we are speaking 
should be regarded as an additional incentive to Govern- 
ment to undertake the construction of a really uniform 
iron fleet. Of the absolute necessity under which we lie 
of effecting this work Parliament and the country are 
already fully convinced; and, although the policy of creating 
work from national resources for the purpose solely of 

iving employment, or perhaps forcing a decaying in- 

ustry, is one to be avoided by political economists, there 
is no reason why the present forced idleness of a class of 
men of whose labour the country stands absolutely in need 
should not be an additional incentive to proceed at once, 
and vigorously, with work which sooner or later—and we 
say the sooner the better—must be undertaken and ac- 
complished. The statesman is well aware that, without 
any reference whatever to the condition of existing foreign 
relations, we owe it to the country and to commerce to 
place ourselves in a better position than we now occupy in 
relation to the fleets of many other powers. The engineer 
can assure him that at no time in the history of the iron 
trade would the carrying out of such a work be more eco- 
nomically effected or more beneficial in its effects on a very 
large section of the working population than at the present. 


THE CONDUCT OF THE PRESS. 

A R&EcENT article of ours has evidently seriously angered 
Mr. Zerah Colburn, and for this we are, as of course we 
ought to be, very sorry ; for Mr. Colburn, when angry, is 
a very unhappy man, We are afraid, however, that in the 
performance of our duty we are about to make Mr. 
Colburn more angry still, for we purpose now to make 
ourselves and him clearly understood by our readers. 

A fortnight ago, in a playful, good-tempered way, we 
stated that “Mr. Bessemer had purchased a powerful 
blowing or puffing engine, embracing all the latest Ame- 
rican improvements; in fact, the choicest production of an 
American maker.” Mr. Colburn very properly applied 
our observations to himself, or rather, to the journal on 
the face of which he weekly publishes his name as the con- 
ductor, and he is very wroth with us for telling the world 
what he evidently considered was being kept a profound 
secret. And, indeed, Mr. Colburn would have some reason 
for complaint if it had not been that the public interest 
demanded that the real truth should be known. It is 
amusing to find Mr. Colburn assuring his readers that Mr. 
Bessemer is “neither owner, part owner, shareholder, 
creditor, nor mortgagee” of the journal in question. We 
never said that he was any one of these. When we inti- 
mated that he had purchased a blowing engine, we did not 
for a moment mean to suggest that he had purchased the 
copyright, and with it the responsibility, of the journal 
itself. Mr. Bessemer has too much good sense and judgment 
to be guilty of so foolisha proceeding. But we stated that 
he had purchased the engine or organ, meaning that he 
had purchased its advocacy; that in fact he was the sub- 
sidiser of the journal in question. Mr. Colburn does not, 
and we venture to say will not, deny this. If he do, our 
course is plain, and Mr. Colburn will have himself only to 
scold if its consequences should prove unpleasant to him 
or others. Let Mr. Colburn clearly understand that we 
should not trouble ourselves to object to any arrangement 
made by him with Mr. Bessemer and other patentees and 
manufacturers, provided always that the advocacy, the 
spirited, and we will do him the justice to say, the often 
talented advocacy which is its consequence, shall not 
pretend to be impartial and independent, but be declared 
at its true value, and taken by his readers guantum valeat. 

However prosaic it may sound journalism is, after all, a 
profession, and its ultimate end is gain. The instances are 
few, indeed, where a writer establishes a journal for the 
purpose solely of making it the organ of his own opinion. 
And, like every other profession, that of journalism may 
be conducted in a manner honourable or otherwise. A 
journalist may be thoroughly unkiassed by prejudices or 
extraneous influences; he may keep himself proof against 
all temptation; he may determine upon the maintenance of 
a strict and unvarying impartiality and independence; and 
he may do this through conscientiousness, or from the 
lower motive of policy, and so rely upon ultimate com- 
mercial success. Without judging of the predominance of 
motive, this, we are happy to know, is the almost universal 
method in which Englishmen conduct the public press, and 
the press thus conducted is a blessing to a people. 

But there is another method which a journalist may 
adopt. He may be anxious and look for speedy gain, or it 
may be a necessity for him that his journal should be not 
only immediately self-supporting, but remunerative. Un- 
happy journalist! if he be in the latter case. Farewell his 

rofessional honesty! Farewell his independence! Farewell 

is self-respect! He is henceforth a man in fetters, and if 
he have one spark of manly feeling left, in fetters more 
galling than the chain of the galley slave. Or he may 
adopt for his motto “L’audace, Vaudace, toujours lauduce!” 
He may wy nge A choose to consider his journal his 
“opportunity,” in which case he may obtain his advertise- 
ments by cajolery, or failing that, by terrorism. He may 
write articles to order, and may receive large sums for 
doing 80; may praise or condemn according to largesse, and 
prosperity may seem fo him to be a Or, he 
may endeavour to establish himself by abusing and tra- 
ducing his neighbours, by puffery, and pitiful pretence. 
This mode and method of journalism is, we are happy to 
know, almost exclusively confined to, of course the least 
respectable, and necessarily the least responsible of the 
American press, and a press so conducted is a pest toa 


le. 
a not Mr. Colburn believe that we taunt him 
for his nationality. God forbid that we should be guilty 
of that; but we have placed the honest and the venal 
journalist in juxtaposition, and in charity and kindness to 
him as a comparative stranger in this land, as accustomed 
to American habits, and as ignorant of English taste 
and English custom, we ask him to make the better 














Fes, 21, 1868. 


THE ENGINEER. 


135 











choice, and strive to earn the respect instead of meriting the 
reproof of those with whom he chosen to abide. 

Of matters appertaining to ourselves we care to say little. 
Mr. Colburn asserts that with regard to Mr. Bessemer’s 
process our observations have been prompted by pique, 
ill-will, or interested motive. If this assertion came from 
Mr. Bessemer instead of Mr. Colburn—and it never will 
—we should know how to answer it. Suffice it now that 
we recommend Mr. Colburn to ask Mr. Bessemer what 
he knows of our honesty and independence. 

It is not the less amusing because it is the unvaryin 
consequence of a reproof from us that Mr. Colburn should, 
in the following week, descant on the success of his journal, 
and declare it to have acquired an almost fabulous circula- 
tion. Our readers will have formed their own estimate of 
this silly self-inflation, but what will they think when we 
inform them that at the very time he makes these state- 
ments Mr. Colburn knows that we are perfectly aware of 
the exact number he prints, and of the exact way in which 
he disposes of his copies when printed! And, moreover, 
that Mr. Colburn is perfectly aware that the sale and in- 
fluence of this journal have steadily increased, and were 
never 80 large and so deeply rooted as at this very time. 
Paudace! Caudace /. But even the audacity of Mr. Zerah 
Celburn will suffice him little in the presence of simple 
but stubborn fact, and of the ample tokens of honest pros- 
perity which the EnGrnrgr carries on its very face. 
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The Mining and Metallurgy of Gold and Silver. By J. ARTHUR 
PHILLies, Mining Engineer. E. and F, N. Spon. 
|ConcLupING Notice. } 

THE second portion of Mr. Phillips’ work is devoted to 
the mining and metallurgy of silver, and he has treated 
these subjects in the same method as that adopted in the 
case of gold. This metal is especially distinguished in 
respect to its occurrence in nature from that which has 
already been considered by the number of native com- 
pounds which it presents, as well as by their very diffuse 
distribution. Not only is silver found in a free state, as 
well as alloyed with gold, bismuth, and other metals, and 
in the form of an amalgam, but by far the greater portion 
occurs in combination with sulphur, either alone or united 
with other sulphides, such as sulphide of antimony and 
arsenic, and, last and most important, sulphide of lead 
when it constitutes the abundant and valuable ore known to 
every one as argentiferous galena. It is from this mineral 
alone that the whole amount of silver mined in the British 
islands is extracted, which now exceeds 700,000 oz. 
annually. The galena of our mines varies greatly in rich- 
ness, containing, in some cases, so small a proportion of 
silver that this metal cannot be profitably extracted from 
it; whilst the Cornish ore, on the other hand, yields an 
average of 300z. of silver per ton. Calculations founded 
on the returns of the Keeper of the Mining Records have 
shown that in the silver-bearing districts of Great Britain 
the percentage of silver per ton of lead increases in a 
remarkable manner along a course traversing these regions 
in a south-westerly direction; the percentage for North- 
umberland is exceeded by that for Cumberland, and this 
again by that for the Isle of Man; in like manner Devon- 
shire is more highly argentiferous than Somersetshire, 
which in its turn is surpassed by Cornwall—the last-men- 
tioned district in each of these series containing the richest 
silver mines in the United Kingdom. In Norway silver 
mines have been worked for nearly two centuries and a 
half, but their annual yield is gradually declining. 
Hungary, Transylvania, and the Banat together supply 
92,000 troy pounds of silver annually, furnishing an 
important part of the silver raised in Europe. The mines 
of Saxony have been worked for several centuries with 
good result, and have in many cases exceeded a depth of 
230 fathoms; they are, however, declining in richness. Of 
this district Mr. Phillips says :—“ The average richness of 
the silver ores of Saxony is from sixty to seventy ounces per 
ton, and the annual production of the country 80,000 lb. 
troy, of which the mines of Freiberg alone yield 97 per 
cent.” We question the correctness of our author’s state- 
ment that the most productive of the Hartz mines are in 
the neighbourhood of Andreasberg. We thought that the 
Andreasberg mines were already exhausted. In Spain the 
most valuable mine is at Hiendelaencina, which was dis- 
covered in 1843 “by a peasant who had been in Mexico, 
and who, on his return to his native country, remarked 
the resemblance which a large stone, situated by the side 
of the road, near the village of Hiendelaencina, had to 
the ores he had assisted to work in the Mexican mines. 
On examination by the celebrated chemist Ortila this 
stone was found to be an exceedingly rich ore of silver, 
and proved to be part of a lode which outcropped at that 
point.” They have now been worked to a depth of 
200 fathoms, and have yielded during the last twenty 
years more than eight millions of Spanish ounces of fine 
silver. 

Of the mines of North America those of Mexico occupy 
the foremost place; the astonishing yield of the mines of 
the State of Nevada, t only discovered in 1859, 
renders it evident, however, the right of Mexico to this 
position will not remain long uncontested. The two chief 
silver veins of the empire are the Veta Madre, of 
Guanaxuato, opened in 1558, and the Veta Grande of 
Zacatecas, which was struck a few years earlier. The 
annual yield of the Mexican mines culminated in the first 
years of the present century; the War of Independence 
caused a great diminution of their production, but that 
passed, the mining activity again revived, and since 1850 
their annual produce is estimated by Mr. Phillips to be 
26,000,000 dols. in silver, and 3,200,000 dols. in gold. An 
interesting account of these mines, especially of the two 
already mentioned, as well as that of the Rio del Monte 
Company, the development of which is mainly due to 
British rise, are to be found in the work before us. 


The Great Comstock Vein of Nevada appears to possess 
a most astounding area; it has been traced through a 
length of 19,000ft., and probably exceeds 24,000ft., and 


has, at one point, a breadth of from 100ft. to 200ft. 
Though ten years have not yet elapsed since its discovery, 
some shafts have already been sunk to a depth of 600ft., 
due, however, in part to the friable quality ee gengee. 
When first opened the veins furnished ore worth from 
100 dols, to 700 dols. per ton, and some parcels sold for 
from 2000 dols. to 3000 dols. per ton. At present this 
mine produces daily about 1 tons of ore, having an 
average value of 30 dols. per ton. After a short chapter 
on the silver production of Central and South America, the 
author hasinserted a valuable table of the approximate yield 
of the principal silver-producing countries of the globe, which 
shows that, although in 1850 Mexico contributed 58°4 per 
cent. of all the silver mined, and the United States but 0°7 
per cent., in the year 1865 the supply of Mexico had fallen 
to 42°3 per cent,, and that of the States risen to 25°0 per cent., 
Chili and Pera yielding rather more than 7 per cent. each 
during the latter year, Bolivia 3°3, Spain 2°8, and Great 
Britain 1°5 per cent. 

The important subject of the extraction of silver from 
its ores by amalgamation is treated in the fullest manner 
and with great clearness, whilst the tables of the materials 
used and the accurate drawings of the apparatus employed 
in the various processes give the chapters on this subject 
great practical value. ‘he patio process, the method in 
use in Mexico and Nevada, consists in treating the ground 
and stamped ore from which the gold—if any be present, 
has already been removed by silver amalgam in an 
arrastre—with salt, to which mixture is afterwards added 
a substance called magistral—obtained by roasting copper 
pyrites, and consisting essentially of calghatan of copper 
and iron—and mercury. These bodies are Goveatiiy 
incorporated in a moist state by being spread over a 
circular stone floor called a patio, and trodden together 
by mules, the operation being continued from two to six 
weeks. Various explanations have been offered of the 
chemical changes which take place in the torta, as this 
mixture is termed. It is now generally held that chloride 
of copper, produced by the double decomposition of the 
sulphates and the salt, converts the silver compounds into 
chloride of silver, which, in the presence of mercury, 
forms chloride of mercury and silver amalgam. The last 
body is afterwards separated from the other lighter pro- 
ducts by washing, and the mercury removed by filtration 
and distillation, ‘he description given of these chemical 
changes in the book before us is unfortunately marred by 
such inaccurate statements as that “muriatic acid” “is 
liberated by the action of the sulphuric acid of the 
magistral on the solution of common salt,” and that 
mercury takes “muriatic acid” from silver. ‘The mercury 
consumed varies with the nature of the ore treated, and it 
is stated “the average loss may probably be taken to vary 
from 10 oz, to 16 oz. per mark of silver extracted.” 

The method just described is somewhat modified in the 
barrel process that was employed in Saxony, but which 
has now for the most part fallen into disuse. It is essen- 
tial in this case that the ore containabout 25 percent. pyrites. 
It is mixed with 10 per cent. of salt, and roasted in a rever- 
beratory furnace, by which operation the sulphide is con- 
nected with sulphate of iron. The chloride of silver formed 
by the mutual reaction of these bodies is then agitated in 
barrels with water and iron, and the reduced silver after- 
wards taken up by mercury in the same vessels. At Con- 
stante, in Spain, some of the furnaces are provided with 
revolving hearths, upon which the ores to be calcined with 
salt are spread ; plans of these are given. The barrel pro- 
cess is likewise used at the Ophir Works, in Nevada, and 
there it has been found advantageous to add a few per 
cent. of carbonate of lime to the charge before the calcina- 
tion is complete ; the lime neutralises some of the sulphates 
and chlorides present, and prevents a loss of mercury during 
the subsequent amalgamation. ‘The rer kinds of ore 
raised in Nevada are treated by a method which has been 
called into use by the high price of labour and fuel in that 
State. They are ground to an extremely fine powder, and 
agitated with mercury, sulphate of copper, sulphuric acid, 
and salt, in pans heated by steam. arious forms have 
been given to these vessels, and those of Varney, Wheeler, 
and Hepburn and Peterson are figured in the work. The 
pan process, though much more rapid than the patio method, 
and dispensing altogether with calcination, consumes 
more mercury than the barrel process. 

Under certain circumstances, especially in those cases 
where argentiferous ores contain much copper, methods 
have been devised which furnish a happy illustration of 
the application of the knowledge of pure chemical science 
tothe metallurgicart. At the Mansfield Works in Prussian 
Saxony the ore, consisting of sulphides of copper and iron 
with some silver, is subjected to careful roasting in a re- 
verberatory furnace. ‘Lhe two sulphides mentioned above 
are first oxidised to sulphates, and by further heating changed 
into oxides. The sulphide of silver then absorbs oxygen, 
and on its conversion into sulphate the operation is stopped. 
Practice enables the workman to detect the point at which 
this e is complete. The mass is then treated with hot 
water, the dissolved sulphate of silver reduced to the 
state of a metallic powder by copper bars immersed in the 
liquid. This dissolved copper is afterwards recovered by 
allowing the liquid to on into another vessel contain- 
ing pieces of iron, and the pulverulent deposit of copper there 
produced is used to reduce a further quantity of silver. 
Another mode of obtaining silver from argentiferous ores 
by solution and subsequent precipitation is employed at 
Joachimsthal, and though known under the name of Von 
Patera’s Pyooes, was suggested by Dr. Percy, of the Royal 
School of Mines, in 184s. The roasted ore in this case is 
treated with salt, and a smaller quantity of sulphate of iron 
in the reverberatory furnace, and the chloride of silver ex- 
tracted from the pulverised residue by a solution of hypo- 
sulphite of soda ; from this liquid the metal is then preci- 
pitated bya solution of polysulphide of sodium, and the 
sulphide of silver thus obtained is reduced to the metallic 
state in a muffle in a current of air. 

The smelting of lead-silver ores is next i and 
under this head we have, in the first place, a description of 
the carried out in Lower ff , where the 





auri silver ores are treated with lead ; that adopted 








at Frei ot a very similar character to the Hungarian 
method; then the Clausthal process of reducing the un- 
roasted sulphide of lead withiron, which is usually applied to 
lead ores that are more highly argentiferous; and lastly, the 
plan for reducing partially roasted ores with iron in the 
Uastilian furnace. 

The separation of lead and silver by cupellation and 
crystallisation is a subject of more immediate interest 
to the English reader. It occasionally happens in con- 
tinental smelting works that the alloy is at once sub- 
jected to the process of cupellation ; in England, however, 
Pattison’s process is previously made use of. As the 

entiferous lead frequently contains certain quantities of 
other metals, tin and copper for example, as impurities 
which would be removed by cupellation, Sat which would 
mar the operation of crystallisation if directly proceeded 
with, the lead is first calcined in a reverberatory furnace, 
by which means these foreign bodies are oxidised, and can 
be skimmed off the surface of the melted alloy. The 
calcined lead is then run into one of a series of iron pans 
where it is allowed to cool, and the crystals of lead are 
ladled out as fast as they form into the next pan, where 
they are remelted and subjected several times in succession 
to the same treatment. ‘Ihe market lead in the last pan 
contains not more than 12 dwts. of silver to the ton, and 
the rich lead is sometimes so concentrated as to yield 
600 oz. per ton. The latter alloy is finally freed from the 
remaining lead by cupellation in a reverberatory furnace 
on a hearth of bone ash. Valuable as the chapter on 
these subjects is we cannot but regret that, whilst 
discussing the processes of cupellation and refining of 
argentiferous lead, as conducted in this country, Mr. Phillips 
did not provide himself with fuller and more recent data 
respecting the cost of these operations than those which 
he has quoted. This cannot be over without 
remark, seeing that in the next chapter of his work he 
devotes to the smelting of the argentiferous lead ores of a 
highly silicious nature as pursued at Pontgibaud, the 
annual yield of which does not exceed one-tifth of that of 
the United Kingdom, more than double the space allotted 
to the same department of British industry. 

The book concludes with a short chapter on the assay of 
silver oresand bullion, which will be found useful so far as it 
goes, but which we cannot ayree with the author in regarding 
complete so long as it fails to contain a sketch of volumetric 
analysis, the method now so generally adopted at the mints 
in the assay of silver bullion, and so readily employed by 
an analyst at all times and places, by reason of the simple 
nature of the apparatus required, 

We consider Mr. Phillips’ work an important addition 
to our technical literature, but would advise him, should 
he prepare a new edition, to increase its value by examining 
the mass of useful information stored up in the scieutific 
journals published on the Continent and in America 
during the last ten years for fresher statistics and more 
recent descriptions of some of the subjects on which he 
has written. 





“The Iron Trade.” Four Letters in the Times. By Samoxn 
PLIMSOLL. 

Mr. Puimsoi. has, with great industry, collected a vast 
number of facts. These, with remarkable generosity, he 
has given to the world, His motives for “ going through 
so much,” that we might “ know so little,” we have to inter 
if we can from a raph in his first letter. Speaking 
of his journey to the Continent, to “imvestigate the em- 
ployment of fuel in the making of iron,” he says,—*I 
did not go in the interest of the ironmasters, neither in 
that of the workman, nor in that of the trade generally. 
Briefly, it was to ascertain ‘ how better to do it,’ with a view 
to do it to my own interest, coupled with (but in a sub- 
sidiary sense) a tolerably earnest desire to benefit others.” 
It is, therefore, to be presumed that Mr, Plimsoll, of 
whose antecedents we know nothing, is not a practical 
ironmaster. But, inasmuch as he wrote for the benefit of 
that class—though not in their interest—we regret that he 
did not submit the contents of his “ note-book,” and the 
conclusions at which he had arrived to one of that order 
before he “rushed into print” with that which has caused 
the ironmasters as great perplexity as would result from 
any attempt to follow ‘Tristram Shandy, Gent., along the 
five “ tolerably straight” lines through which that author 
moved in writing the first five volumes of “My Uncle 
Toby’s Story and my Own.” We cannot suppose that 
Mr. Chambers, who accompanied our modern author on 
his last “‘ Sentimental Journey,” will hold himself as respon- 
sible for the letters of Mr. Plimsoll, as was Mr. Walter 
Williams, the hon. sec. of the Statfordshire Lronmasters’ 
Association, for the suggestive communications of Mr. Creed, 
which seem to have inspired Mr, Plimsoll with an irre- 
pressible desire himself to “write to the Z'imes.” If an 
ironmaster had revised Mr. Plimsoll’s letters before they 
were printed our author might have avoided many errors ; 
and been saved from committing himself to many crude 
and unpractical recommendations. 

His plan seems to have been, without previous notice, 
to pounce down on an ironwork, set about asking ques- 
tions of everybody, and believe everything he was told, 
The tone of his letters throughout, also, isin disparage- 
ment of the English ferro-mechanical arrangements, and in 
praise of those of the continental ironmaster. Asa rule, 
the continental ironmaster has had the benefit of the 
most advanced English experience in the laying out and 
in the conducting of his works, But there is nothing 
anywhere on the Continent to compare with the rapid 
development, extraordinary scientitic skill, and pertect 
mechanical appliances for the production of pig iron, 
which are now seen in the latest es of construction 
in the Cumberland and Cleveland districts, The opinion 
which Mr. Plimsoll entertains of the merits of the 
continental ironmasters is not such as they hold of 
themselves; for they feel by the continually in- 
creasing still ony GMSrET the English ironmaster, whose 
steps they follow whenever they can. In fact, had it 
not been i the im pementa, ioventes and broughs 
into practical operation by nglish engineer, wi 
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be an impossibility. Mr. Plimsoll’s letters would have 
been useful if he had had practical ience sufficient to 


ascertain what actual advance each iron-producing district 
in England has made during the last ten years. He might 


then have compared one district with another, and have 
struck out any practical ideas by which any district which 
he might consider to be lagging in the rear might have ad- 
vanced into line. But when we look for his conclusions, 
what do they amount to? eg! i 

Ist. That the tunnel heads of English furnaces should 
be roofed and glazed round, something like a greenhouse. 

2nd, That the pig-beds should be roofed over. 

3rd. That all the materials entering a furnace tunnel 
head should be broken to something between the size of an 
orange and a potato. 

‘ath, That coking ovens of a very intricate and peculiar 
construction should be adopted universally; and 

5th. That there should be a sort of annual prize pud- 
dlers’ show. 

As to the first suggestion, no English filler would work 
in a room such as that described for the top of the furnace. 
The majority of our English furnaces being worked by a 
proportion of raw coal such a place would be like an oven; 
and in the event of a sndden slip taking place in the mate- 
rials within the furnaces, as is sometimes the case even 
with those best constructed when they are a little out of 
order, the room would be filled with so uncontrollable a 
quantity of suffocating gas that it is doubtful if any of the 
fillers would come out alive. In the very ancient char- 
coal cold-blast furnaces the plan was common, and there 
may be an example left in an old furnace of this description 
near Ulverstone; but in those only about a ton or a ton 
and’‘a-half of iron was turned out in a day. In all modern 
works, and where larger quantities have to be dealt with, 
the plan has long since been exploded, and its proposed 
revival now by Mr. Plimsoll has, we fear, disturbed the 
gravity of many members of the trade. 

The same remark applies to his proposal to roof over the 
pig-beds. This is a system which could be adopted when 
the pig-bed was about the size of a hearth-rug; but now, 
when a meadow of sand is suddenly irrigated with num- 
berless seething streams of molten iron—in three or four 
minutes reaching a total weight of not much short of 100 
tons—all such worse thaa useless lumber as roofs has long 
ago been discarded. And this has been done at the in- 
stance, and for the well-being of the “ noble English work- 
man” himself, about whom Mr. Plimsoll is so pathetic. 
The reasons that these roofs have been discarded are that 
if the sides are open the vast area of molten iron creates a 
continual rheumatic current of air through the building. 
If the sides are closed the place is suffocating in hot wea- 
ther, and if the roof leaks—and it is almost impossible to 
keep it sound under the extraordinary variations of tem- 
perature to which it is exposed—a very small hole will per- 
mit the concentrated droppings of a passing shower to flow 
down on one devoted spot, and cause what is technically 
called a “boil” (i.¢., a running of several pigs into one, 
compelling the iron to be sent through the furnace again), 
or what is worse a dangerous explosion of the molten 
metal. The plan now adopted is for each set of furnace- 
men to have a little separate hut adjoining the furnace, 
which answers all purposes of shelter much better than 
roofing the whole area. It should be here remarked that 
Mr. Plimsoll is mistaken in stating that a vast body of 
smoke issues from the tunnel-heads of blast furnaces. Where 
the gases are not taken off a lambent flame is apparent, and 
in some of the north-country furnaces a considerable quan- 
tity of milky vapour is evolved, but certainly not black 
smoke. Mr. Plimsoll not only makes the mistake of stating 
that smoke issues from the tunnel-heads in great volume 
in the English furnaces, but he proceeds to give a reason 
why this should be the case. ‘Chat reason is that the 
English tunnel-heads are, as a rule, 5ft. diameter, whilst 
the continental are 8ft. This again is a mistake, for the 
great majority of English tunnel-heads average from 8ft. to 
1lft. Mr. Plimsoll would thus seem first to fall into an 
error, and then argue that the error is reasonable on the 

und of something which is not a fact. 

As to the third suggestion, that all the materials should 
be comminuted, as he suggests, this, too, is an antique 

lan. It was adopted in the working of the year-one 
urnace before named at Ulverstone. There everything 
was broken rather smaller than a walnut, and carefully 
placed on the furnace out of little wicker baskets, It will 
thus be seen that what Mr. Plimsoll recommends as a sort 
of new discovery is really a very old arrangement. And 
like other old arrangements, it has had to give way before the 
increasing size of thefurnaces, charges now consisting of truck 
loads instead of the contents of hand-baskets, the ever-in- 
creasing tonnage of production, and the very varied fuel 
used. Every separate ironwork has its own experience on 
this point ; but, as a rule, whilst it is found advantageous 
to have the iron-producing materials of a uniform gauge 
and free from dust which has a tendency to choke the 
blast, the yield and drive of the furnace are better in pro- 
portion to the size and density of the lumps of fuel 
supplied. In the enormous furnaces now found most 
oe table, were the materials so small as recommended by 
-.Plimsoll there would be great difficulty in keeping 
the furnace open so as to have a free passage for the 
volumes of blast and s rushing through, and the 
furnace would be very likely to “scaffold,” i.¢., form large 
glazed partially-fuzed lumps within it, attached to and 
growing from the lining like a large tumor. 

The subject of coking is a very difficult one. It has 
engaged the attention of the chemist and the ironmaster 
for several years past. The result of the investigations 
and experiments made is that almost every seam of coal 
requires a different treatment, which can only be attained 
by great experience in the localities severally. The car- 
bonaceous elements of coal are so peculiarly combined with 
the non-carbonaceous, and so infinitely varied in proportion, 
according to locality or other circumstances, that it is 
almost impossible to predict with exactitude what is the 
best system of <I for any given place. There are cases 
where, in South Wales, a better yield of coke has been 


obtained from longitudinal fires open at the top, with 





mere side walls like a brick kiln, than any mentioned by 
Mr. Plimsoll; and others, where fuel sent from one of the 
Midland Counties as a test for a first-class oven producing 
good results in the north of England, has been reduced to 
nothing but a white ash. The oven which Mr. Plimsoll 
recommends is quite unfitted for four-fifths of the coal 
coked in E . To begin with, it is expensive, and it 
roduces no result a well-built ordinary oven 
or coking the class of coal with which it is charged. 

Thus much for Mr. Plimsoll’s practical recommendations. 

Let us now contemplate him for a moment in the 
presence of the latest constructed Bessemer steel plant—a 
plant which has just been completed by the joint efforts, 
genius, and experience of perhaps half-a-dozen of the 
most able mechanicians of the day. Notwithstandin , how- 
ever, that this is so, Mr. Plimsoll, who confesses himself 
inexperienced and unpractical, does not hesitate to affirm 
that the apparatus is cumbersome, and, in his opinion, easy 
to be improved. Doubtless it is cumbersome, but it is 
only so in the sense in which a steam-engine or a blast- 
furnace is cumbersome, just as of necessity it must be 
from having to deal with large quantities, and from great 
results being required of it. t it is cumbersome in the 
sense of having any redundance of material in | ge sgt 
to the work it has to perform is not correct, and no prac- 
tical man will support Mr. Plimsoll’s opinion. 

The Bessemer apparatus is one of the finest examples of 
applied mechanics which this decade has me ; and 
Mr. Bessemer would very likely, give Mr. Plimsoll a 
handsome gratuity, with which the funds of some philan- 
thropic institution would probably be increased, if Mr. 
Plimsoll could really show him how to improve it. These 
observations, although applying to the mechanical ar- 
rangements by which the mer principle is carried 
out, do not apply to the principle itself. That we regard 
as wasteful and costly—one which must in no great while 
be superseded by another in which economy shall be 
manifest. 

Lastly, we come to the prize puddlers’ show! If pud- 
dlers like to go in for prizes it is not our province ‘to 
raise any objection ; but it is our province to say that the 
result, whatever it might be, would not be satisfactory to 
the practical ironmaster. Many a clever workman could, 
in a competition such as that indicated, make good work and 
a high yield, yet as an operative upon whom dependence 
could be placed to show the same results throughout the 
year, would be nowhere; and he would, therefore, be 
inferior in value to another who, in this competition, 
might be an unsuccessful competitor. It is not, therefore, 
to be expected that the British ironmasters are likely to 
engage in the speculation of putting up the apparatus for 
the competition upon which Mr. Plimsoll has set his heart, 
although the speculation may, in that gentleman’s estima- 
tion, yield a profit of 20 per cent. in perpetuity. On 
behalf of the iron trade we will, therefore, give Mr. 
Plimsoll the benefit of the brilliant idea ; and we hope 
he will not think us unkind if we relegate him to the 
comparative obscurity whence he and his note-book have 
come ; for they have both obtained a notoriety out of all 
proportion to their practical value. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents) 





We must refer several of our correspondents to the notice at the 
head of our answers to correspondents’ column. We would also 
remind some of them that they have failed to comply wita our 
rule as to name and address. 





SEWAGE IRRIGATION, 

Sir,—In your impression of my letter upon the above subject 
there occurs a single error, which you will permit me to correct. 
In the last sentence but three for ‘‘ quicksand” soil read 
“*quickened ” soil. 

The letter signed “‘C. H. D.”—-with the general terms of which 
I agree—contains one remark open to criticism, and that upon a 
theory concerning which there seems to exist no small confusion. 
He says that soil alone “ will not deprive water of substances held 
by it in solution ;” he also says that it “requires the living orga- 
nisation of plants to effect a chemical change in the sewage.” 

Now if the researches of the greatest modern agricultural 
chemists—men whose experience on this subject has been one 
round of study and ee in the field and in the laboratory— 
have had any result, there can be no doubt that soil alone is the 
medium by which the chemical transformation of manure is 
effected, and that the plants themselves have no inherent power to 
chemically dissolve and imbibe their food-constituents. Liebig 
most expressly says :—‘‘ A plant is not, like an animal, endowed 
with special organs to dissolve the food and make it ready for 
absorption. This preparation of the nutriment is assigned by 
another law to the fruitful earth itself, which in this respect dis- 
charges the functions ——- by the stomach and intestines of 
animals,”—‘‘ Natural Laws of Husbandry,” p. 114. 

We see, therefore, that the suckers or root fibres of ordinary 
plants can only absorb their nutrition h the digestive 
medium of the earth—a process than which aothing can be more 
consistent. The reason why the roots of growing plants have a 
tendency to facilitate the purification of sewage does not then lie 
in its me py hey deal directly with the dissolved matter it con- 
tains, but in that as rapidly as the particles of earth assimilate 
the manurial elements, the plant in turn assimilates them to itself 
in their transmuted form, and thus preserves the land from becom- 
ing physically overc’ ed. <A very pointed fact illustrative of 
this property of soil is that upon lands where sewage irrigation is 
— a ee yay en — after the winter season is 

e heavii owing t during the non-period of wth of 
plants the soil retains the enriching elements of aan ‘Z 








WHITE GUNPOWDER. 

S1z,—In your issue of the 7th inst., page 98, I find the an- 
nouncement of the discovery of a new gunpowder by a leading 
gentleman of Warrington, which will not explode until mixed. 
A similar announcement appeared a week or two since in the 
French Paper La Presse P the discovery by = Schultz ¢ a red 

powder possessing the same properties, the secret of w 
been secured for the French Government. 

I beg to state, for the information of such of your readers as 
may be interested, that I have been in m of the formula 
for more than ten years, having derived it from a French savant 
pers 7 nnn mage id mai Bay Also that I have made rifle 

years ago of various pat Enfield, rim-fire, and 
others, which a perfect Priafnotion to all those riflemen 
who have made of them, but who could not of course ex- 
hibit them on public occasions on account of service regulations, 





It has all the 
man—as well as —— the second French inventor— of 
superior power, economy, and i to that of the ordinary 
black powder, as it does not require, and is not susceptible of 

ae It would ne Dh ered } dy Poses may rs — tute 
for ey loose gunpo , but as i orm is now 
universal that objection does not apply. 

I apd the formula below, and, though not a manufacturer, 
sh be happy to supply a sample dozen of any required form to 
any person who might wish to make the experiment upon being 
furnished with a pattern The formula for making white 
gunpowder is as follows :—Well-dried chlorate of po 49; 
yellow prussiate of ditto, 28; finest refined sugar, 23. i 

hen | to granulation not being required the manufacture is 
extremely simple, a common flour-mill with three pairs of stones 
being all that is required. All the three materials must of course 
be ground separately, and as long as they are kept separate no 
accident can take ~ De The mixing in the proper proportions 
may be readily accomplished by a variety of mechanical appliances 
either in a large or small way, and need take place only as the 
powder may be required for service, when the explosion of maga- 
zines and powder-mills becomes impossible. Of course when made 
up into cartridges it will require the same care, but not more than 
ordinary powder. I would add the caution that the manufacture 
of white gunpowder be not attempted by chemical means—that is 
to - by solution and evaporation to dryness—as the result 
would be a highly detonating material, not ordinary gunpowder. 
It is some years since I laid the process of manufacturing white 
gunpowder before the War Office and the Ordnance Department, 
together with a description of its properties, and a few dozen 
rounds of Enfield ball cartridges—at that time the only arm—but 
they were returned to me untouched, without the smallest result. 

The only formidable objections to the introduction of white gun- 
powder are the existence of immense stores of the ordinary kind 
now held in public and private magazines, and the large capital 
sunk in the numerous powder-mills in full work scattered all over 
the country. HENRY W. REVELEY, C.E. 

Baker-street, Reading. 


properties ascribed to it by the Warrington gentle- 
‘ira gto 





CONDENSATION IN STEAM CYLINDERS. 


S1r,—In replying to Mr. Chater I must first emphatically deny 
that I have ever doubted his veracity or intentionally said any- 
thing to impugn it, for I have the greatest respect for him, and am 
only sorry for his vwn sake that he has tried to defend a case 
which has not a leg to stand upon; his error, if it can be called 
such, has been a Jaudable but too great anxiety to get his principals 
out of a false position which they had no one but themselves to 
thank for get-ing into, for we not only reduced our claim against 
them from £35 to £15, but pressed on them the expediency of 
referring the case to an engineer; then our solicitor wrote to theirs 
repeating the same request, which was again refused, and twice 
the judge stopped the case and urged the propriety of adopting 
the same course, and the jury unanimously endorsed the request; 
but confident in the effect on the jury of some experiments which 
they had not given us an opportunity of seeing or knowing about, 
though either they or Mr. Chater had witnessed all ours, and had 
never objected to the accuracy or relevancy of any of them, they 
would not be satisfied without an adverse judgment; and as a 
natural sequence to that line of conduct they now question its 
justice. But why in that case did they not appeal against it? 

Mr. Chater says, ‘‘ The first time the Messrs. Napier found 
courage to pump the safety valve they did it most cautiously and 
tenderly.” Now the first time this was done it was by me, and 
the first time I found courage to do so was the soonest possible 
instant after I suspected that the Messrs. Pooley had been labour- 
ing under a mistake about the priming, which I think was the day 
after the application of the anti-primer, when I went straight up to 
the boiler and lifted the outer end of the lever I suppose about a 
foot, and directly afterwards I called in Mr. Chater to show him 
the evidence of the blunder; the next time was the same after- 
noon, when my brother and Mr. Chater were present, and in both 
cases my caution was somewhat akin to that exhibited by a child 
wishing to show off a new toy. The next time the pumping was 
tried was at Mr. King’s request, when he and our other witnesses 
were present, and when without making any perceptible difference 
in the water discharged from the cylinder I tried all I could to pro- 
duce water at the safety valve (the water in the boiler being con- 
siderably above the top of the gauge glass), but I only succeeded 
once, and this was by keeping the safety valve full open for a con- 
siderable time. 

At another time when my brother was pumping the safety valve 
their own engine driver said, ‘‘ You will blow the roof off the house,” 
which he would hardly have done if extreme caution had been the 
order of the day; and the occasion referred to by Mr. Chater in 
which the water from the cylinder was apparently increased by 
 oey x J the valve was when the steam was being let down and 

fallen from 401b. to 251b., and when, as he says, the engine was 
doing nothing, so that when the steam was higher and the smaller 
quantity of water was obtained the throttle valve was very consider- 
ably closed, aad the steam would therefore be partially superheated 
by expanding without doing work on entering the cylinder. 

When Mr. Chater speaks of escape valves—which I believe are 
not over an inch in diameter—saving the engine from damage while 
priming badly, it must be because he has had no real experience 
of priming. With a boiler of about the same power as Messrs. 
Pooley’s, and with more steam room, I have —as I have before 
informed you—measured one and a-quarter tons per minute sepa- 
rated from the steam and returned to the boiler by my arrange- 
ment, and this has been by no means an extreme case. Now at 
thirty-five strokes per minute this would be eight gallons per 
atroke, or nearly as much per stroke as Messrs. Pooley’s engine 
discharges in an hour; and I guess the pressure on the piston would 
be rather tall (as our cousins on the other side of the pond would 
say) if all that water had to be driven through the escape valves . 
provided for that purpose at the Albion Foundry, bearing in mind 
that it has all to be done in a small part of the revolution. 

There does not appear to me to be much use in carrying this dis- 
cussion further; trials of other engines have shown that all the 
water may be the result of condensation; and Messrs. Pooley’s 
chief witness, Mr. Gray, has admitted that he advised them to 
withdraw their case if they had nothing else to depend on but the 
quantity of water from the cylinder; his experiments and deduc- 
tions went to show that without the anti-primer, on the quantity 
of unevaporated water leaving the boiler was at the utmost less 
than an ounce every three minutes, and all the other witnesses for 
the defence admitted in court that they knew nothing about the 
subject; one only, after some hesitation, said that he had known a 
man who had tried some experiment, but as to its nature or result 
he did not enlighten us, as he evidently did not know. No 
attempt has been made to refute Mr. Gray’s deductions, and to talk 
pe. decimal parts of an ounce per minute as priming is simply ridi- 

ous. 

As the cut-off I suppose in my cursory inspection my 
mind must have been biased by the recollection that it was the 
year of grace 1867; and therefore, considering it inpossible to find 
an engine working with nineteen-twentieths of full steam in an en- 
lightened country, I had carried away a wrong impression; at the 
same time it would be satisfactory to know the angle from the 
crank to the eccentric, for I must have guessed very badly if the 
cut-off is not before nineteen-twentieths of the stroke. It is a 
matter of no interest, except in as far as it affects the question of 
the amount of condensation taking place in steam cylinders—that 
is to say, it does not affect the question of priming, for as the 
senses of hearing, seeing, and feeling, prove distinctly that no 
priming leaves the boiler, it is impossible that any can get to the 
am ‘Mr. Chater says our agreement was “no cure, no pay;” 

is not correct. It was to prevent my yey he ae 
Saesne: cemaogemntly the onus lay on defendants of showing 
that priming did get tothe engine, which I am still convinced they 
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have not done and cannot do. Let them put dirty water in the 
boiler and tr R. D. NAPIER. 


Glasgow, Davuey 15, 1868. 


INJECTORS Versus PUMPS. 

ent, A. B. Brown, does not seem to have 
= very deeply into the subject of feeding boilers with 
senpdel Gcidiied keller ts wiles ox teen Be, 
e o! e " 
after ing the injector on its way to the boiler. I know of 
injectors f g boi with water at 300 deg. Fah. by forcing 
ugh Green’s economiser, which is not the only way of econo- 

mising the waste heat or steam of boilers or engines. 

INJECTOR JACK. 


Sir, —Your 





CROYDON PUMPING ENGINES. 

Sm,—These engines, illustrated in your paper of last week, do 
a duty of only sixty-three and a-half millions of pounds lifted 
one foot high by the consumption of one hundredweight of coal. 
This for a Cornish engine is a remarkably low duty, and it would 
be very instructive if we had some more detai 

At first sight one would imagine that the greatest ingenuity has 
been exercised to do away with apparent surplus weight, hence 
the walking beam is two plates of malleable iron, &c. Now this 
is not the Cornish engine; the Cornish is a steam machine for 
moving a compact mass of metal at a given velocity and allowing 
the force to spend itself gradually until the stroke is finished. 
Hence it is necessary that for a given size of cylinder you must 
have a certain mass of metal in motion either in the beam, loaded 
at both ends if you like, but weight you must have, to act the 
part of a fly-wheel. Hence bull” ae have never done the 

‘duty” of beam engines, because although the water and the 
plunger balance each other, the mass of weight in motion which 
the beam gives is wanting, and the same amount of expansion or 
the samo steadiness of motion is not obtained, and hence the 
extra wear of pistons, &c., which engines of this description—the 
** bull” engine—has as compared with the beam engine. 

A COLLIERY ENGINEER. 





SUB-SOIL IRRIGATION, 

Sir,—I must beg to inform your correspondents, with all 
courtesy, that in future I cannot take any notice of their letters 
or answer their questions except they sign their letters with their 
names, as we all know if a person gives his name he is more 
careful what he states than he is by initials, and therefore does 
not rush so hastily into print. The first half of “‘ M. P.’s” letter, 
I am happy to say, has no reference whatever to me, therefore I 
leave it to some one more influential than myself in the profession 
to deal with the libel contained therein. The two first paragraphs 
of the second part the merest tyro in agricultural matters is 
thoroughly acquainted with. The third and fifth show that he is 
quite ignorant of sub-soil irrigation, the fourth would have been 
saved if he had answered those questions in my letter—and he 
would also have conferred a benefit on your readers. The sixth is 
the very thing which sub-soil irrigation will prevent. In the 
seventh he seems to think that the soil below the pipes cannot be 
the same as that above them. In the eighth, the last I need notice, 
I refer him to my second letter. 

In answer to ‘‘C. D. H.,” I beg to say that I do not feel dis- 
posed to publish the details before the present controversy is 
closed. In reply to his questions I beg to say that the — 
sewage will pass over and also through the roots of crops. That 
there will be no necessity to drain the land, as the perforated 
pipes, when not in use for manuring, will be used for draining, by 
that they serve a twofold purpose, which will make sub-soil irriga- 
tion a favourite with agriculturists, as their first consideration is 
to have all redundant water carried off. Only the liquid sewage 
will enter the pipes, as the slub is separated from the liquid by an 
invention of mine at the outfall, therefore there is no fear of 
as oo stopped up. I shall be happy to hear from 


Mr. Latham seems to have entirely forgotten the point in ques- 
tion. at I want him to inform me are—Is the irrigation 
ground at South Norwood three miles or not from the town of 
Croydon? Is the one at South Norwood the largest, or that at 
Beddington? I am perfectly aware that I can answer these ques- 
tions for myself in five minutes, but as Mr. Latham thought fit to 
“‘say that I was quite in error respecting the dist of the 
Croydon irrigation grounds from the town,” I hope he will be 
honourable enough to answer these questions. 

Henry. A. JAMES. 





Queen-square, Westminster, S.W., 
and Bristol, Feb. 13th, 1868. 





THE NITRATE STEEL PROCESS. 

Sir,—In consequence of change of residence I have had to 
change my bookseller, and my ENGINEERS have come to hand 
rather irregularly in consequence, which has prevented me from 
replying sooner. 

In reply to your respected correspondent, Dr. Allison, whose 
letter appeared in your impression of the 24th ult., I may state 
that since I have become a patentee I have found that oxidising 
salts have been proposed and used before for the manufacture of 
steel, both by mixing them with the fused iron and by placing 
them below the surface of the fused metal and allowing the pro- 
ducts of their decomposition to rise through it, and some of them 
are several years before the date of his experiments. Since I have 
began to “a into this subject I find that my ideas are not so 
original as I at first imagined. His is, however, the first account 
that I have received of the anticipation of my idea of converting 
the oxidising salts into a solid and cohesive mass. But his method 
of doing it is not that which I have found most suitable in practice. 
It is much more convenient to form the converting materials into 
a mass at the bottom of the converting vessel and pour the fused 
iron upon the mass. 

My experience since I have had to do with the invention of new 
processes is that it is much more easy to hit upon an improved 
principle in manufacture than to carry it into practical effect. The 
elaboration of scientific principles so as to fit them into effect by 
comparatively ignorant workmen, to obtain constant and normal 
results, and to overcome the difficulties caused by the indifference 
of manufacturers and the ignorance, and often direct opposition of 
workmen, are by far the greatest obstacles in the way of the 
inventor. Had this not been the case I doubt not that Dr. Allison 
would have anticipated me in the manufactory, as he has done in 
the study and the laboratory. 

To your correspondent “N,N.” I have no reply to give till he 
conducts his correspondence in his own name. I however take 
this opportunity to intimate to him— First, that in all public 
correspondence where the rights and characters of individuals are 
discussed, the only honourable mode of conducting the discussion 
is for each correspondent to attach his own name to his assertions, 
and not to fire off his epistolary shots from behind the ambuscade 
of an anonymous signature. If the conduct of the client in this 
matter has been honourable, why should the advocate be ashamed 
to conduct his advocacy in the face of day? Second, that he 
would much oblige me if he would publish the whole of the letter 
to which he refers. Thirdly, that by publicly referring to, and 
quoting from, that letter, he has p! it beyond the pale of 
private correspondence, and if he does not publish it in extenso I 
shall take the liberty to do so myself. Fourthly, that I am ready 
to reply to him as soon as he has the honesty and courage to carry 
on his correspondence openly. AMES HARGREAVES, 

Darlington, February 12th, 1868. 





S1r,—As certain accounts have lately appeared in the public and 
scientific journals of a patent or patents being obtained for improve- 
ments in the manufacture of iron, professing to denude it of phos- 





phorus and other im by the use of nitrates or other oxidis- 
iron or manganese, I may say I have seen 
gun prion ees but have not seen ** Bessemer- 

ano! 


oxide of and other oxides, are well ve 
tong bomn pall $0 improve the quality of iron. I have used them 
myself a long time ago, not only mixed with the molten metal, but 
placed under the metal nearly in the manner now patented, and 
with excellent results. But under this patent the salts are said to 
be mixed with silicate of alumina to t them off their 
oxygen too soon. Silicate of nearly if used 
in must deteriorate the quality of the iron 
with w! it comes in contact. The salts and the oxides are 


but not, in my opinion, for the oxygen they yield, and for this 
reason :—It is not yet decided whether the phosphorus exists in 
the iron in a state any ogee acid (P Os) or phosphide of iron 
(Fe 4P). Ifthe former oxygen will do no ,.a8 the phos- 
phorus is already saturated with that gas. If phosphorus is 
already combined with five equivalents of oxygen, and if that is 
the highest proportion in which it will combine with that gas, it 
is pe ag ey a —_ ree per ag ks rag agra or pee 
anything else than phosphoric acid; e oxygen mig! 
do good. But it cannot be altogether the latter, inasmuch as 
oxygen applied to combinations of iron and phosphorus—so far as 
the oe is concerned—makes very little difference. Can it 
be possible to use more o: mn, or obtain more heat than is done 
in the Bessemer process? Yet it utterly fails to remove the phos- 
— and Mr. er must perforce use the purest metal. 
e therefore conclude that neither the oxygen alone, intense heat 
alone, or both combined, will extract that pernicious element. 
Yet it may be removed. I have an f times seen metals made 





from Cle d ore completely denuded of f geet and made 
into bars purely fibrous, by simply i e method of puddling 
and using the salts or oxides above to. 
OLIVER DUFFELL. 
NORTH LONDON RAILWAY. 


Sir,—Tenders for widening a considerable portion of this railway 
have just been sent in by numerous contractors, and for some 3000 
tons of iron bridges; the ironwork firms have been eagerly com- 
peting. At the present time, when the iron trade is so depressed, 
very low orders may be from those who have nothing to 
do, and the railway company will of course reap the advantage. 
But at a time like the present it is especially necessary that the 
specifications of engineers should be clear and explicit, so that 
whatever may be the difference in contractors’ estimates it shall 
be plainly known to all of them what will be demanded of them 
by the engineer in the execution of the work. In the contract for 
the North London girders the specification is not clear and 
explicit; it supplies information on various points and the draw- 
ings are all that they should be, but as no quality of iron is speci- 
fied differences of from 10 to 20 per cent. in the cost and value of 
material are quite possible, each contractor having to imagine for 
himself the engineer’s intentions. The wrought iron is specified to 
be ‘‘equal to best Staffordshire,” and this is about as indefinite a 
phrase as could possibly have inserted, for at present the 
commercial ‘‘best” is the worst, and if really the best is meant 
each contractor has to interpret what quality is required. The 
only real standard of quality in iron is a breaking strain, and it is 
for the engineer to declare whether he requires 19, 20, 21, 22, 23, 
or 24 tons breaking strain per inch of sectional area, and without 
this information the various competitors are in the dark, and 
a temptation is offered to the man who will risk the worst iron. 

For cast iron ing @ transverse strain a high quality of ma- 
terial is essential, but in the North London Railway specification 
there is nothing to indicate whether the drawings have been based 
upon the strength of the Middlesboro’ iron, or whether it has been 
assumed that strong and tough iron from better localities will be 
used. The difference in the price of pig iron of different qualities 
is now as much as 24s. per ton, and here again, therefore, a mani- 
fest advantage is open to the man who means to risk cheap iron. 
The phrase ‘‘ equal to best Staffordshire” is here again quite un- 
meaning. 

It is not intended here to suggest that the engineers will not 
insist on a proper quality of material, the complaint is that they 
do not state what they will require, and that they thus lead every 
contractor to be guided by his experience of inspectors’ d d 
and to risk a price accordingly. The inspecting engineer will 
doubtless use sufficient tests, but on the nature of those tests the 
cost of the bridge will mainly depend. 

It is notorious that extremely low tenders have been just sent 
in for the contract alluded to, and this is the immediate cause of 
the present letter. The manufacturer who, in the absence of 
specific conditions, still bases his contract on the assumption that 
good iron ought to be given for railway bridges is handicapped 
unfairly in his contest with the “‘cheap” man. The fact that the 
successful contractor may be obliged ultimately to supply the good 
material, while it—perhaps justly—entails a loss on him, inno way 
compensates the unsuccessful manufacturers. Surely it ought to 
be the object of engineers to offer a fair and equal field to all com- 
petitors, and having done so, then by all means let the lowest man 
win. You, Sir, will be doing a service to the interests of engi- 
neering science if you can assist in giving more definite standards 
of the quality of iron. At the present moment I am quite 
unaware who is to make the bridges for the North London Rail- 
way, but at any rate it will not be A MANUFACTURER. 








MOUNTAIN LOCOMOTIVES. 

Str,—-As I have had occasion to study the Mont Cenis locomo- 
tives very minutely and closely I have naturally been much in- 
terested in the various letters which have lately appeared upon the 
subject in your columns, but I must say that I am rather surprised 
at the point at which their information on the subject appears to 
cease, If the remarks of the various writers of these letters are 
supposed to extend only to the first or second engine built for the 
Mont Cenis Railway their criticisms are just, and their objections 
serious. But several modifications have since been introduced, 
many of them bearing upon the very points where your correspondents 
find the chief faults ; for instance, the spur-wheel, coupling gear, 
and the slotted crossheads, which Mr. Hutchinson so justly con- 
demns for their irregular motion. 

‘A, A.,” in his letter published January 31st, alone appears to 
have seen any of these latter modifications. But I cannot 
with him in his defence of the slotted cross heads. As Mr. 
Hutchinson, in his letter of January 24th, says,‘ something must 
give way.” I believe that this ‘‘something” was not the long 
crank pins, which have since been shortened to ‘‘ something” like 
their proper dimensions, but the rocking shafts and their levers, 
which, to use the words of Mr. James Cross, the maker of the first 
two engines, ‘‘ sheared across like carrots.” I have by me a design 
which entirely dispenses with these rocking shafts, thus reducing 
considerably not only the weight and the machinery friction, but 


also the prime cost of the engine. 

I am afraid that there is one insu le practical objection to 
Mr. Henderson’s scheme for abolishing the flan of railway 
wheels by the use of the centre rail, that is the necessity for 
relaying the whole of our present permanent way. I remember 
a few years ago an ingenious scheme bei i 
the safety of our locomotive traffic by p! the fi of the 
centre pair of wheels in six-wheeled locomo ou the 
But have necessitated the alteration of 


existing points crossings, 

scheme, I believe that a considerable — of the Mont Cenis 
line is without the centre rail, which is only used in the steeper 
gradients. What would be the result in such a town as Burton-on- 
Trent, where the streets are intersected by innumerable level 
crossings of ae leading to the various breweries, &c., if 
there were & cen rail raised some six above the road- 
way? 
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As the question of adhesion has 
esting to mention a case in point. 
some locomotives on Mr. Fairlie’s 
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weig! 

3ft. 6in., the diameter of the wheels 3ft., spaced 3ft. 3in. 
centres. The cylinders 
By wetting and greasin 
a minimum, but it was found impossible, 
of steam, tocausethe wheels to slip. If the full'tractive force can be 
applied without the central rail, why have a needless complication? 
I am not overlooking the disparity in 
— is nearly as two to - ; but then it — 2 : 

ae oan ee on each wheel, an t there is no 
reason why sand should not be used. 

The worst objection to the central rail seems to be the constant 
vertical slip caused by the rise and fall of the engine on the - 
ing Te. I do not see how a’grooved rail (as has been proposed) 
could be applied without some impossible expedient, such as lay- 
ing the cen rail on a continuons spring bed. If a rope and a 
Fowler's clip drum were applied, would it not be at the expense of 
the steadiness and safety claimed as one great advantage of the 
central rail? 

P.s.—I hope in a day or two to send you sketches of the 
arrangements adopted instead of the spur wheels and the slotted 
crossheads, W. 8S. Haun 

Burton-on-Trent, February 12th, 1868. 


MOUNTAIN LOCOMOTIVES. 

Sir,—Being at present engaged in elaborating (upon paper) a 
pe oa nage ier =. . ye — + been 
gradually taking shape in my mi uring the past year, I think 
the present time, when the public mind seems interested in the 
fate of mountain railways, a favourable one for having its merits 
ani demerits discussed. At the outset of my study of the subject 
I found it necessary to lay down the follo conditions which 
must be complied with before any system of motive traction 
on inclines can be successful :— First, the whole train (prime mover 
included) must be of the lightest possible description; wre 
extreme sitoplicity; thirdly, the train must possess a 
“Te disign 0 very Widhs lesomstive te net difficult problem 

'o design a very ocomotive is not a very difficu 

geovhded the necessary tractive power can be obtained indepentien’ 
of weight altogether. I have set down the weight of 2 locomotive 
for mountain railways, including water and fuel, at fifteen tons. 
The style of this engine need not much from that of the 
ordinary tank locomotive, although I have adopted a special design 
in working out the details of the system I am about to propose. 
The weight of the train to be drawn need not be taken into account 
here, as it will depend upon the power which the engine is 
of developing, and not upon its adhesion. The means of trans- 
mitting the power of the engine to the train or load, and upon the 

racticability of which the success of the system must entirely 
| ne I propose to be’ this: On the axle of the trailing wheels 
let there belfour,belt pulleys fixed to four similar pulleys to be fixed 
on the leading axle of the first carriage (all the wheels of the train 
in this case are to be the same diameter, engine — may g for the 
communication between the engine and first 
to use four double leather band five inches in breadth of 
ordinary construction; the tension on these bands would be 
obtained by guide pulleys running on the back of the upper part, 
as shown in the sketch. The weight of the pulley and guide 
I think would be sufficient. The leading and trailing wheels of 
the carriages I propose to connect by side coupling-rods the same 
as the engine; the same arrangement would be ad between 
each carriage of the train, only the number of bands might be 
reduced towards the end, which, for mountain railways, need not 
exceed three or four A great many different expedients 
have ited themselves to my mind le the leather bands; 
some of them might give less trouble in connecting, but all of them 
want the simplicity and smoothness in running at moderately high 
velocities which the leather band possesses. The connec of 
one of these bands would only be the work of two or three 
minutes, and I do not see the necessity for uncoupling the 
from the train every run, seeing that the train is of a manageable 
length, even for a turning table, or the train might be run round 
on @ curve, 

The reason for having the bands in the centre of the train is 
obvious—the lengthening and shortening of the outer bands while 
running on curves is thus kept within narrow limits. Of cou 
the ordinary couplings between the carriages could not be 7 Rene | 
with. By this means the lightness of a train would only be 
limited by the strength of materials at the disposal of its designer, 
and the saving in the cost and repairs of the permanent way would 
be something enormous. Grorce W. Dicks. 

February 12th, 1868. 

[We fancy that Olissold’s belts would answer far better than 
leather straps. They would work well though — slack, and 
therefore the pulleys need not be disposed cent , and curves 
would be of little moment.—Eb. E.] 


. 


Bs 





MOUNTAIN LOCOMOTIVES. 

Srr,—I only get a reading of your and then send it off to 
California; I was therefore er to Follow up your correspondent 
“A.A.” in his remarks upon my letter. was of the less 
consequence, seeing that other correspondents have followed up 
and replied in a much better style than I could; the only point 
which seems to be unanswered being as to the propriety of using 
geared locomotives, and on this point my correspondent has pro- 
mised me details of experiments made to test the economic value 
of a direct-acting engine oe one on the same road, which 
I shall have pleasure in for ing to you. The direct-acting loco- 
motive has cylinders 14in. by 18in., and six wheels 3ft. diameter; 
its weight is twenty-six tons; the pressure of steam from 801b. to 
90 lv.; the geared locomotive cylinders, 8in. by 15in; eight wheels 
36in., geared three to one, weighs sixteen tons; pressure of steam, 


engine that is to ascend gradients li 

it be more than sixteen tons in weight. 
Then, again. That ane a mage ain the more 

engine approx: ie average 

mee aoa. oll it be to keep the railway 

average weight of a loaded truck be, say ten tons, or 

weight, on each wheel, then the geared locomotive is 

weight needed to be a fair proportion, for there 


each wheel. 
7 ena states :—“I would 


In_ conclusion 
afraid to go over 
locomotive.” And knowing his mechanical 
no risk in to back him that he does it. 
Soreer, val bo on & Gay woul 
any way, e say 
Sovtchnian the te bn of 
engine and it on the ground at his own expense, but 
ditions that they would buy it at a price 
did the duty undertaken? This would be 
which he will undertake, 


Ir is proposed to » By ibe yh, new river 
works in’ 1868, on the £50,000, and on north and south 
piers £50,000; or a total expendituae of £215,500, 
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THE ENGINEER. 





Fes. 21, 1868. 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

3086. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “‘ An im- 
proved hat cover.”— A communication = Auguste Brunier, Passage des 
Petites Ecuries, France. —: nd November, 1 

3460. SAMUEL LEAKE WORTH, Oxford-street, t Lendil, “Improvements in step- 
chairs, ladders, and s'eps.”—5th , 1867 

192. THOMAS GEORGE FONNEREAU DOLBY, id Town, Clapham, Sarrey, “‘ Im- 
provements in feeding bottles.’ —20th January, 1868. 

203. EVAN THOMAS, Cardiff-street, Aberdare, G 
in the construction of miners’ safety lamps, in such @ manner as : to enable 
= or other mineral oils to be consumed therein, 





205. J0uN FREDERICK SPENCER, Sunderland, “ Improvements in regulating 
and working the valves of steam and other engines.” 


paar pera ber magpen apparatus, or means for heating and oo 
other vegetable products, fabrics, paper, yarns, fibrous materials, and 

ase aaaanen? 
361, MARIA ALICE WILSON, Victoria-road, Kensington, London, “ Improve- 
oth: in spring and other matresses, couches, and cushions.” : a 
JAMES COMBE AMES Belfast, Antrim, Ireland, “ Im- 
provements in machinery for esting ul Gos scutching flax and other fibrous 
substances.” 


363. JOSE MARIA DOMENECH and FREDERIC PIERRE JONTE, Rue Gaillon- 
Paris, France, * Improvements in combined photographic apparatus for out 


door operations. 
~~. JOHN Levene JOHNSON, Lincoln’s-inn-fields, London, “ I tre in 
¢ treatment of bones.”—A communication from Frangois 


“ An A 
365. JOSEPH WEST, Raglan-road, Plumstead, Kent, “‘ An improved method of 
and for other pur- and composition for preventing the formation of scale in s steam boilers. 
366. CHARLES RICHARDSON, Gracechurch-street, “ Improvements in 
looms for weaving.” 
367. _ WILLIAM ROBERT LAKE, por ae peer pe cea 4 pn me ery London, 
or gaiters and other like articles.”—A communi- 





217. WILLIAM BDWARD NEWTON, Chan lane, London, ts 
in rotary, steam, and other engines.”—A communication f Be John Marcus 
Boorman, Scarhorough, New York, U.8.—21st January, | 

225. CLINTON EDGGUMBE BROOMAN, Fleet-street, London, “A new or im- 
proved mode of producing a colouring matter.”—A communication from 
Alexandre “lavel, Basle, Switzerland. 

227. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “A new or im- 
proved mode of extracting colouring matter from madder.”—A comm: 
from Alexandre Clavel, Basle, *witzerland.—22nd January, 1868. 

243, JOHN GOULDING, Tong-street, Dudley Hill, Bradford, Yorkshire, ‘‘ Im- 
provements in iooms for weaving.” —23rd January, 1868. 

262. JOHN BOYD and THOMAS ALEXANDER BOYD, Glasgow, Lanark, N.B., 
“Improvements in winding machines ard in pirns or yarn holders and 
shuttles, and part of which improvemenis fs also applicable to other machines 
requiring varying motions.” 

270. ARTHUR MACDOUGALL, London, “Improvements in apparatus for 
burning, calcining, or roasting sulphur, ores, and other materials.”— 25th 
January, 1868. 

291. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “Improvements in 
the manufacture of candles."—A communication from Louis Miroude- 
Pichard, Rouen, France. 

292. GEORGE NICHOLAS SANDERS, Rue de Seze, Paris, bes oy helen Ra sagged 
for regulating and increasing artificial light p d 
gas, o1!, petroleum and other volatile oils.” 

204. ARTHUR boy York, “ Imp’ in hinery for cutting out, 

b jojabes, aa various articles of fancy 
eonvee'ionery, and other articles from soft or plastic substances or ma- 
terials.” 

2°6. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
*‘An improved pavement.’-—A communication from Clarendon Williams 
and Thomas Stephens, New York, U.S. 

298. JOHN BROWN, Stockton-upon-Tees, Durham, *‘ Improvements in ma- 
chinery for cutting or slicing wood, tobacco, or other fibrous substances.” 

300. ALFRED COLERICK os and JAMES ge ened se Works, 
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wan from William George Rale, New York, U.3. 
368. HENRY BENJAMIN oe Albany-street, Regent's Park, London, ‘‘ Im- 


370. WILLIAM WALLIS and Geonee MANT, Birmingham, Warwick, ‘‘ Improve- 
ments in stands or supports for lasts used in the manufacture of boots and 
shoes.”— 3rd Fe , 1868. 

372. RALPH AUGUSTINE JONES, Aylesbury, Buckingham, “An impfoved 
warming and ventilating vessel or apparatus applicable to stoves and other 

suppliers.” 

373. ERNEST GRETHER, Manchester, and MARK BAILEY, Huddersfield, Yorkshire 
“Improvements in machinery for cutting discs or washers of india rubber 
and other substances,” 

374. JOHN LEWIS, RICHARD ALSTON, and EDWARD ALSTON, Preston, Lanca- 
shire, in fire- 

375. vy DESENS, Ch ring Cross, London, ‘Improvements in the con- 
struction of miners’ lamps. 

376. JAMES DEWAR, Kirealdy, Fife, N.B., ‘‘ Improvements in preserving 
animal substances for use as food.” 

377. ROBERT MORTON, Cambridge Lodge Villas, Hackney, London, ** Improve- 
ments in refrizerators or apparatus for cooling liquids, parts of which im- 
provements are also applicable to distillation, surface condensation, and heat- 
ing air for blast furnaces or other pu 

378. EDWARD AIKMAN MORGAN, Paisley, Renfrew, N.B., “ Improvements 
in apparatus for spinning or twisting.” 

380, THOMAS COOK, Penfold-terrrace, Peckham, Surrey, “ Improvements in 
= or forcing liquids from casks, barrels, and other vessels or recep- 


a8 Tm THOMAS SCOTT and ROBERT MOWAT, Edinburgh, Midlothian, N.B., 
* Improvements in lamps for paraffin and other hydrocarbon 
oils.” 








384. JOHN WEBSTER, College-street, Chelsea, London, “ An improvement in 
the means of preventing incrustation in steam boilers and other vessels.” 
386. JOHN PETTMAN, Mounty-terrace, Eglinton-road, Plumpstead, Kent, “ Im- 





near Newport, M 
motive power, applicable alse to measuring, valding, poewenn Bing tude, and 
compressing fluids.” 

303. WILLIAM HADEN RICHARDSON, Glasgow, and WILLIAM BEARDMORE, 
Parkhead, Lanark, N.B., *‘ An improved process to be ased in the manufac- 
ture of iron and steel, and improvements in the apparatus or means to be 
emp'oyed therefor.” 

304. WILLIAM MARCH, jan., Leicester, “Improvements in lasts for boots and 
shoes.""— 24th January, 1863, 

314. CHARLES RILEY. Whetstone, near Leicester, “An improved combined 
threshing machine frame.” 

316. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
self-acting brakes for catriages.”—4 communication from Auguste Bernier, 
Didier Edouard \élatou, and David Julien Montandon, Rue St. Sébastien, 
Paris, France. 

318, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
disintegrating, scouring, and cleansing raw wool and woollen fabrics.”—A 
communication from Charles Meunier, Paris, France. 

319. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in furnaces or ovens for roasting ores.”—A communica- 
tion from Riley Porter Wilxon, New York, U.8.—29th January, 1868. 

320 BENJAMIN DOBSON, WiLLtAM a and RoBERT HALLIWELL, 
Bolton, Lancaster, “1 for and d 

321. JAMES RADCLIFF, Consett Iron Works Dourham, * ae in é. 
manufacture of puddied iron and steel into finished bars, plates, or other 
forms.” 

322. JOHN Grimes, Teicester, ‘‘ Improvements in machinery or apparatus em- 
ployed in the preparation or manufacture of the bottoms or soles and heels 
of boots and shoes,” 

323. HENRY ALAND, Richard-street, Roupell-street, Lambeth, London, “ Im- 
provements in rotary blowing fans for producing blast for furnaces and 
other purposes, which improvements may also be applied to air and gas ex- 
hausters,” 

324, MILTON ALEXANDER HAMILTON, Southampton-buildings, Chancery-lane, 
London, “* An improved apparatus for cutting bread, vegetables, and other 
substances,” 

325. WILSON HARTNELL, and STAIR GUTHRIE, Lincoln, “ Improvements in 
or applicable to steam and other motive engines, and to engines or apparatus 
for raising and forcing flaids or feeding steam boilers,” 

327. THOMAS ROWAN, Glasgow, Lanark, N B., “ Improvements in removing 
impurities, such as sulphur and phosphorus, from iron and other ores, and 
from coal,” 

328, BENJAMIN HAYNE, Broadwall, Blackfriars-road, Surrey, “ Improvements 
in the mode of connecting beer- -engine pipes with their taps.” 

329. WILLIAM EDWARD NEWTON, Chancery-lane, London, ** Improvements in 
window sun biinds.”—A communication from Jacob B. Moors, New York, 
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332. JOHN THOMPSON, Aldersgate-street, London, *‘ Improvements in feeding 
bottles for invalids and infants.” 

333. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in adjustable wrenches.”—A communication from Pierre Augustin 
Samnel, Boulevart St, Martin, Paris. —30¢h Januarv, 1868. 

334. CHARLES HENRY ADAMES, Birmingham, Warwick, bed Improvements in 
the manufacture of portable metal buckets or pails and ‘tubs.”” 

335. EDWARD FLEET, East-street, Walworth, Surrey, **Improvements in 
apparatus for the manufacture of aérated liquids,” 

336. JOHN WALKER, Beeston, near Leeds, York, and JAMES HUDSON, Bowling, 
near Brad‘ord, York, “‘ Improvements in machinery for turning and cutting 
wood and other substances.” 

337. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘* Improvements in 
goon eos engines.”"—A communication from Edward Nicoll Dickerson, New 

ork, U.S. 

340. HENRY CHAPMAN, WV ~ eed Chambers, Westminster, “ Improvements 
in bolts, nats, and washer: 

341. JOHN MITCHELL, jun., “ane GEORGE THOMSON GRAHAM, Dundee, Forfar, 
N.B., “ Improvements in apparatus for marking or cutting wover fabrics 
into lengths such as are required for making sacks,”’ 

342. EDWARD BOLTON, Warrington, Lancaster, “ Certain = 4 fanaa in the 
Manutacture of gunoowder and similar explosive compounds. 

343. GEORGE LAMB -COTT, Manchester, Lancaster, “« Improvements in appa- 
ratus for steering ships.” 

344. SAMUEL EARNSHAW HOWBLL, Sheffield, York, ‘‘ Improvements in sus- 
pension bridges.” 

345. JAMES LIVESEY, Victoria Chambers, Westminster, “An improved ma- 
terial that may be used as a substitinte for glass.” 

346. JOHN FRAME, Glasgow, Lanark, N B., “ Improvements in transmitting 
motive power, and in mechanism or apparatus employed therefor.” 

347, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in steam engines and in parts connected therewith.”—A communi- 
cation from Charles Julien Quéti!, Boulevart St. Martin, Paris. 

348. GEORGE CLARKE, Southwell House, Low: r Heath, Hampstead, Middlesex, 
“ Improvements in fire-escapes,” — a January, 1868, 

349. GEORGE MOULTON, Manch in penta- 
grach engraving machines employed y the engraving of eylinarinel or other 
surfaces.”” 

350. JEROMES, VALENTINE JONES and GEORGE JAMES W: Birmingham, 
Warwick, “ Improvements im the manufacture of metallic tabes, and in ma- 
chinery used in the manufacture of metallic tubes.” 

351. ROBERT CATANACH SMITH, Edinburgh, Midlothian, N.B., ‘‘Im- 
— in the arrangement or construction of sinks or similar appa- 
ratus. 

35%. HENRY AITKEN, Falkirk, Sterling, N. B., * Improvements | in treating fron 
ores or ironstones for the purpose of obtaini roducts th , and in the 
means enployed therefor; also improvements in the ovens or “draw kilns’ 
for carbonising iron ores or ironstones. ’ 

354. ALEXANDER MELVILLE CLARK Chancery-lane, London, ‘‘ Improvements 
in the mode of uti:ising and increasing the lighting power of gases and in- 
flamim ble vapours, and in appsratus connected therewith ”"—A communica- 
tion from Edovard Armand d’Hurcourt, Boulevart St. Martin, Paris. 

355. DUNCAN MURBAY, York Chambers, Adelphi, London, ** Improvements in 
coverings for the head, which improvements are also partly applicable to the 
protecting or covering of the mouth and neck.”—I1st February, 1868, 

357. CLINTON EDGCUMBE BROOMAN, Fleet-street, Lo don, “ Improvements in 
steam and water valves, cocks and fauceis.”—A communieation from Henry 
Garney Morr's, Philadelohia, U.S 

358. BENJAMIN FORD, Middlesborough-on-Tees, York, “ Improvements in hot- 
air sioves for biast furnaces in the manufacture of iron.” 

359. JAMES TOLSON, Dalton, near Huddersfield, York, “Improvements in 
means and apparatus for fetiling or cleaning the cards of scribbling or card- 

ing engines, or other machines having cylinders or rollers clothed 
cards, used in the preparation of wool, or other fibrous ey 

360, JOHN WEEMS and WILLIAM WEEMS, Ji » Renfrew, N.B., “ Im- 











in table for projectiles to be fired from rifled 
ordnance. "4th February, (868. 


388. ROBERT DUNSEITH MCKELLEN, Manchest hire, “ Certain’ im- 
provements in machinery or apparatus to be aga in the manufacture of 
cotton and other balls.” 

390. ROBERT JOHN JONES, | Blue e Pits, near Rochdale, Lancashire, “* oy nag 
in hinery for ing clog soles, clog blocks, patten boards, and 
similar articles, and cut'ing welts.” 

392 MATTHEW PIERS WATT BOULTON, Tew Park, Oxford, haar pmesenenty in 
propulsion and in aérial locomotion and in 
paris of which are applicable to projectiles and to boilers.” 

394. WILLIAM EDWARD NEWTON, Cuancery-lane, London, “Improvements in 
mowing and reaping tion from John Dodge 
vont Mark Dodge Wilber, and Francis Kirby Stevens, Poughkeepsie, New 

ork, U 

396. HENRY MOORE and JOSEPH HAMILTON, Aston, Stafford, “ Suqeweneni 
in the construction of furniture expanders and in machinery to be used in 
making the same, which machinery is also applicable to other manufac- 
tures. 

398. JOHN HAY, Glasgow, N.B., ‘A new method of roughing horses and of 
constructing horse-shoes.” —5ih February, 1808. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifi-at 

436. JOSEPH ALFRED NICHOLSON, Adelaide-place, ee Bridge, “ Improve- 
ments in water-closets, commodes, chamber and toilet utensils, and other 
articles in earthenware or glass, and in the mode or means of securing 
sto pers, corks, and other movable parts or fittings therein or thereto. also in 
protecting the bearing or supporting surfaces thereof.”—8ih February, 
1868. 

442. WILLIAM ROBERT LAKE, Pp Chancery-lane, London, 
“Improvements in split spikes.” — A communication from George W. 
McGul, Washington, Columbia, U.S. — 8th February, 1868. 

443. WILLIAM ROBERT LAKE, Southampton-buildins, Chancery-lane, London, 
‘* Improvements io railway switches, and in acjasting and signalling de- 
vices for the same.’—A communication from Marun Henry Dooly, Atlanta, 
Georgia, U.S.—*th February, 1868. ie 

444, WILLIAM BRIDGES ADAMS, Woodstock Lodge, Blackh Kent, * Im- 
provements in heating and welding metals in various —— applicable to 
forts, vessels, buildings, and other structures and uses."—10th February, 
1868. 




















Patents on which the Stamp Duty of £50 has been Paid. 

384, DAVID HENRY BARBER, Aldersgate-street, Santen, ** Reaping machines.” 
—l1th February , 1865. 

387, CHARLES ATHERTON, and AMHERST HAWKER RENTON, aan 
Westmins‘er, Mid tlesex, ‘‘ Buoys, beacons, &c.”—11th February, 1865 

401. ROBERT WILLIAM be wag Edinburgh, Midlothian, N.B., “ Steam 
boilers.”"— 13th Fe 

402. LOUIS HENRY Guurates EBRHARDT, Richmond-road, Bayswater, London, 
** Gunpowder.” — 13th /ebruary, 1865. " 

437. ROBERT HENRY EMERSON, Dublin, Ireland, “ Drinking cup.”—15th Feb- 


ruary, 1865. 

443. name A tated WILSON, Glasgow, Lanark, N.B., “ Furnaces.”—1l6th 
February, 

404. Gases, nee, Carlisle-terrace, Bow, Middlesex, “‘ Bogie tracks.” —13th 
February, 1865. 

432. — LANE, Paddington, Middlesex, “ Railway switches &c.”—15th 
February, 186). 

436. GEORGE TYRRILL HUMPHRIS, Churche-street, Walton-on Thames, Surrey, 
* Pumps.’ —15th February, (64. 

408. EDWARD JOHN tag ae Harrow, Middlesex, ‘‘ Supplying air to 
burners ’—13th February. 1 

510. JOHN GEORGE HUGHES, aunt, London, *‘ Screw propeller.’’—23rd Feb- 


ruary, | 

416. KOBERT JOHN JONES, Blue-Pits, Rochdale, Lancashire, ‘‘ Clog soles, &c.” 
—\4th February, 1865. 

450, JOSEPH a Manor House, Camberwell-road, Surrey, “‘ Safes.”— 
—16th February 

469, JAMES pat Ty a road, Warrington, Lancashire, ‘‘ Coating iron 
with zinc.” —18th Fe , 1865. 

473. JOHN GAY NEWTON ALLEYNE, gy Iron Works, Alfreton, Derhy, 
* Paddling furnaces.” —18th Februai ss 

504. WALTER “ANDALL MAPPIN, B Lae. Warwick, ‘‘ Safes, &c.”"—23rd 
February, 1865. 5 

= SAMUEL WHITFIELD, Birmingham Warwick, “ Locks.”—23rd February, 

865. 


ai. RICHARD SMITH, ‘cee North, Pentonville, London, “ Treating 
sewage.”—16th February, | . 
“0, ae ansagge pt ae _ er Garston, Lancashire, “ Bricks.’ 
th February. 
816. ‘Lous AveUsTUS 3 LEIS, Bucklersbury, London, .‘‘ Travelling bags.”— 
23rd March, 1865. 





Patents on which the Stamp Duty of £100 has been Paid. 
399. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Sewing machines.” 
18th February, 1861. 


Notices of Intention to Proceed with Patents. 

2805. WILLIAM LOW and JOHN TREADWELL, Borough, Surrey, ** Improve- 
meats in rivetting the soles of boots and shoes.” 

2808. WILLIAM ROBERT LAKE, Suuthampton-buildings, Chancery-lane, London, 
“ Improvements in machinery for mak ng bolts."—A communication fiom 
Abram Alexander, Pittsburgh, ares tage y U.8.—5th October, 1867. 

2813. JOSEPH SMITH, Keighley, Yorkshire, ‘‘ improvements in machinery or 
apparatus for mulding metal.” 

2822. JOHN HARCOURT BROWK, 4 Mills, bom ory lay ert cg J 
in utilising refuse animal matters, and producing skins and sheets therefrom 
—7th October, \*67. 

2834. KOBERT a) and EDWARD HORNE CRAIGIE, Kilmarnock, Ayr, N.B., 

sofas, couches, ottomans, easy chairs, rail- 
way eaviage seats and tet oush ike of similar ar articles.” —8th October, 

8 








867. 
2819. AKTHUR FANE HOBHOUSE, Cadogan-place, Belgrave-square, London, 
ts in for p ing vessels.” —A communication from 
Reginala Courtenay, ‘Bishop’ 's Lodge, Kingston, Jamaica. 
2850. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 








**« An improved device for bunging barrels or casks.”— A communication from 
Louis, 


eS a Joseph Gambrill Marriot, St. Missouri, U.S.—10th 

, 1867. 

2855. EDWARD HAIGH, Leeds, York, “‘ Improved machinery or apparatus for 
planking the bodies of hats.” 

2857. JOHN CHARLES WILSON, Lime-street, London, “Improvements in steam 


2861. ARTHUR HELWIG, Dorset-street, Portman-square, London, “‘ An im- 
proved feed-water apparatus for eee 8 @ proper water level in steam 
boilers and other vessels.”—1 1th October, | 

2870. ROBERT FLAMWELL BARE and JOHN THOMPSON, Be sy! Lanark, 
N.B., “ Improvements in the conduction or transm transmission of fluids, and in the 
means, apparatus, or mechanism employed therefor.” 

2872. HECTOR AUGUSTE ae ee South-street, Finsbury, London, ‘* Im- 
provements in apparatus for oes Be ¢ rice and other grain.”—A com- 

municatiun from Jogeph Perre, Avignon, France. 

2178. BENJAMIN NICOLL, Regent-street, London, “Improvements in econo- 
mical construction of buildings, also in rendering them more secure from fire 
and damp, and in preserving them from decay.” ”—1 2th October, 1867. 

2889. MARC ANTOINE FRANCOIS MENNONS, S , Chancery- 
lane, London, ** Improvements in apparatus f for transmitting alarm signals, 
and applying brake power in railway trains.” —A communication from Jean 
Baptiste Jolly, du Prince Engéne, Pi s."—14th October, 1467. 

2891. HENRI ADRIEN BONNEVILLE, } te ae 9 fenton, 

~ th: needles.” — communication m 
Gena Valania, Bergamo reading 


2894. THOMAS HENRY BAKER a ‘THOMAS WoOopDROFFE, Tonbridge, Kent, 
** Improvements in treating sewage and other liquid matters so as to purify the 
more fluid portions thereof, and recover some of the contained matters for 
re-use in manufacturing processes, and in the preparation of others for use as 
manures.” 

2896. WILLIAM ROBERT LAKE, Southam - buildings, Chancery-lane, London, 
“‘ Improvements in the construction of railways and railway carriages, and 
in the ineans for propelling the said carriages.”—A communication from 
— Thompson Harvey, Tarrytown, New York, U.S.—\5th October, 


2008. ERNEST GESSNER, Aue, Saxony, “* Improvements in the construction of 
fulling stocks or falling mane a 

2904, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘An improve- 
ment in the preparation of wood for increasing the sonorous quality and im- 
proving the tone of a piano, violin, or other musical instrument to which the 
wood is to be applied in its construction.”—A Cape angen’ from William 
Henry May, Bridgeport, Connecticut, U.8.—16th October, | 

2910. EDWARD XHAW, Manchester, Lancashire, “ Certain , ~ in 
hoods or ‘ings for p , bath chairs, carriages, and other 














2914. LEOPOLD HAMEL, Nottingham, “ Improvements in ‘machinery for 
clipping figured net and similar fabrics.” 

2916. THOMAS BELL, Canwick-road, — and JOHN RICHARDSON, Gran- 
tham-street, Lincoln, “ Imp hinery for decorticating or 
hulling rice and other grain. 17th Gober, 1847. 

2924. HENRY SHARP, and FRANCIS WILLIAM W&BB, Bolton, Lancashire,‘* Im- 

ts in the fi of smiths’ anvils.” —18¢h October, 1867. 

2942. ALFRED FAUVIN JALOUBEAU, Paris, and CHARLES LOUIS LARDY, 
Neuchatel, Switzerland, “ Improvements in the construction of telegraphic 
cables, and in the apparatus for the manufacture thereof.” 

2945. FRANCIS ADKINS, Rowley Regis, Stafford, ‘‘ Improvements in the manu- 
facture of hoes.”— 19th October, 1867. 

2955. JOHN HUNTER, Greenwich, Kent, “ Improvements in the permanent 
way of, and in signalling on, railways.” 

2958. CECIL DUNCOMB&, Nawton Grange, Yorkshire, “Improvements in 
croeranee for charging and closing breech-loading cartridge cases.” —21st Octo- 

5867 











’ 

3036. MICHAEL HENRY, Fleet-street, London, “Imp in ball and 
in apparatus employed in connection therewith.”—A a from 
Henry Giffard, Boulevart St. Martin, Paris. —28¢h October, 

3091. THOMAS BUTLER CUTTS, Wilford, Nottingham, and FRaxcts WILLIAM 
BROOKSBANK, Nottingham, a in the e of lacein 
twist-lace '—2nd NM 867. 

3150. RALPH ROBINSON. Rochdale, ce in the manufacture or 
filtering paper.” —7th M , 1867. 

3362. JAMES MOFARLANE, North Albion-street, Glasgow, and GEORGE 
BARKER, St. George’s-road Glasgow, ‘* Improvements in the permanent way 
of railways.” —27/h November, 1867. 

3539. WESTLEY RICHARDS, Birmingham, Warwick, “‘ Improvements in fire- 
arms and cartridges.’ "12th December, 

3561. JOHN HOWARD KIpD, Bangor, lscoyd, Flint, “ Improvements in battrice 
cloth, and in its '—14th 1867. 

3651. MATTHEW JAMES RICE, Sheriock-street, Birmingham, ** Improvements 
in machinery for cutting and heading nails.” —z3rd December, 1867. 

21. JOHN COX, Birmingham, Warwick, “ Certain imp’ in fg 
for sleeve links, which said improvements are also applicable to the fasten- 
ings of brooch pin points, belt and other clasps, gloves, stay and legging 
busks, and other ns and b jewellery fastenings." —3rd January, 1868. 

92. JOSEPH LEWTAS, M hire, “ Inoproved apparatus for hold- 
ing and releasing the cords of eeaee and other blinds.” 

98. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in apparatus for sewing the backs of books fur the purpose 
of bind:ng the series of numbers or separate sections of a book or volume to- 
gether.”—A communication from Henry Graham Thompson, New York, U.S. 
—10th January, 1868. 

109. JOHN —— sem Southampton-buildings, Chancery-lane, London, 
oy hinery or apparatus for sizing the backs of carpets 
and other pile fabetos ”—A communication fro mHenry Graham Thompson, 
New York, U.S.—11th January, 1868. 

153, GEORGE EDWARD READING, Birmingham, Warwick, “Improved busk 
fas'eners.”"—16th January, 1868. 

444. WILLIAM BRIDGES ADAMS, Woodstock Lodge, Blackheath, ** Improve- 
ments in heating and welding metals in various forms, applicable to for ts, 
vessels, buildings, and other structures and uses.”—10¢h February, 1868. 





y 
hy 








¢, 














All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
8th February, 1868. 

1807, 2s. Sd.; 1839, 1s. 6d.; 1008. 8d, 1915, 1s. 4d.; 1916, 10d.; 1917, 2s 6d.; 
1925, 1s; 10d.; "1926, Is. 4d.; 1927, \s. 10d. ; 1934, ’sd.; 19 5, 1s.; 1937, ls. 
4d.; 1938, 8d. 1939, 1s.; i944, 10d.; 1949, 6d.; 1955, Is. 10d,; 1960, 8d.; 
1962, 8d., 1963, 1d.; 1996, 64.; 1971, ‘1s. 4d.; 1972, 8d.; 1975, 4d.; 1976, 1s.; 
1977, 4d; 197+, 4d.; 1979, 4d.; 1940, 4d.; i981, 4d.; 1982, 6d.; 1983, 4d. 
1984, 4d.; 1985, 4d.; 1987, 4d.; 1988, 4d.; 1989, 4d. 1990, 4d.; 1991, 4d.; 
1y92, 8d.; 1994, 4d.; 1995, 4 1996. 41.; 1998, 4d.; 1999, 4d.; 2001. 10d.; 
2003, 44.; 2005, 6d.; 2006, ; 2009, 4a: 2010, 4d.; 2012, 4d.; 2014, 4d.; 
2017, 4d.: 2018, 10.11.; 2019, oa: ” 9021. 8d.; 2025, 4a.; 2026, 4d.; 2029, 4d.; 
2034, 4d.; 2036, 4d.; 2037, 4d.:; 2038, 4d.; 90 39, 4d.; 2043, 4¢.; ” 9046, 4d.; 
2048, 4d.; 2049, 1s. ‘4d; 3 2050, 4d.; 2053, 4d.; 2054, 10d.; 2055, 44.; 2056, 4d. 
2057, 8d.; 2059, 8d. 

*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office. 5, High Holborn, to Mr 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London, 








Steam RoaD Roiiers.—The Mayor and Corporation of Sheffield 
have followed the good example of the Liverpool authorities, and 
have decided upon using Aveling and Porter’s 30-ton steam road 
rollers for making the macadamised roads and streets, and making 
the foundations of the paved streets of the borough. 

Naval JAPPOINTMENTS.—Chief Engineers: William H. Rundle, 
to the Indus, for service in the Princess Royal; Edwin Boulton, to 
the Lion; "Hewes F. Hali, to the Fisgard, for service in the 
Wolverene. * iz 13th _ to Remy assistant 
engineer, wi seniority ‘ebruary, ohn I. Langris 
to the Indus, for service in the Growler; William Fedart > ms 
Indus, for service in the Pert; = Crichton (a), to the Lion; 
John H. Binns, to the Fisgard, for service in the Porcupine. 
Richard G. Foster, first-class assistant engineer, to the Blanche. 


THe New Live To TunBRIDGE. —In previous numbers of THE 
ENGINEER we have given descriptions of this line and the worl s 
thereon. It has been repeatedly yy by Captain Tyler for 
the Railway Department nt of the Board of Trade, and finally on 
Tuesday last, when he went over the whole length carefully, and 
came, as we are informed, to the conelusion that the line is now fit 
for public service, It will be opened, we believe, on Monday, 
March 2nd; but it will be some time before the full traffic of the 
South-Eastern main line will be thrown upon it. We hear that 
Captain Tyler expressed himself highly satisfied with the whole of 
the works, and es: a with the protection system of working 
the traffic’ by Walker’s electric communication, which has been 
worked so successfully upon the Charing Cross line since its 
eect Mr. Brady’s lock signal system, se atl near! oe 

— in action, but which we cannot here stop to describe, will 
used throughout upon the new line. 








Fes. 21, 1868, 
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ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts expressly for THE 
ENein at the office of her Majesty’s of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 
1936. H. and D, DAVEY, Sheffield, “ Centrifugal governors.” —Dated 3rd July, 
1867, 

The patentee claims, First, the application of a curved horn or horns from 
the pendulums of centrifugal governors, which may be suspended as described ; 
Secondly, constructing the pendulum arms of steel by preference, as described ; 
Thirdly, constructing the forked or other arms on or between which the pen- 
dulums. move of a curved form, as described; Fourthly, arranging the pen 
dutums so as to obtain the relative positions described ; Fifthly, the arrange- 
ment of quadrant, lever, and catches applied for operating the spindles of 
throttle valves, as described. 

1940, W. S. ScoTT, Kennington, and W. H. STEEL, Clapham, ‘‘ Self-acting 
owe or relief valves applied to the cylinders of steam engines.”—Dated 3rd 
‘uly, 1867. 

The object here is to obtain the free escape of the condensed steam, and any 
water that may be carried over into the cylinders from the boiler. This is 
effected by the filling of a pipe from each end of the cylinder to a box contain- 
ing two valves fixed on the same spindle with corresponding valve seats, so 
that one valve acts upon the other alternately, whereby, as one valve is 
closed by the steam entering one end of the cylinder from the boiler, the other 
is opened to allow the escape of the water from the exhaust end of the 


cylinder. 
1941, R. SHAw, Barrow-in-Furness, Lancashire, “ Motive power engines.”— 
Dated 3rd July, 1867. 
Within a cylinder provided with a valve to regulate the admission of the 
steam, &c.. the inventor places a piston made longer or deeper than those now 





in use. This piston reciprocates as in ordinary motive power engines. It is- 


fitted with an eccentric and guide or crank within itself. The eccentric or 
crank is secured on the main shaft, which passes transversely through the 
cylinder and piston, and by these parts the reciprocating motion of the piston 
is converted into rotatory of the main shaft. Bed-piate, framing, bearings, 
connections, and appurtenances requisite in ordinary motive power engines, are 
provided. - Not with, 

1944. D. DAVY, Sheffield, “ Steam or other hammers.” —Dated 3rd July, 1867. 

The patentee claims, First, passing a portion of the steam, &c., which has 
raised the hammer to the top side of the hammer piston, and passing a portion 
of the steam, &c., which has acted on the top side of the hammer piston in the 
descent of the hammer, to the underside of the said piston, in each case before 
the steam, &c., is admitted into the cylinder at the initial pressure ; Secondly, 
the several arrangements of valves. 

1955. T. VICARS, sen., T. VICARS, jun., and J. SMITH, Liverpool, “‘ Self-feeding 
smokeless furnaces.” — Dated 4th July, 1867. 

This inventicn relates to that class of self-feeding smokeless furnaces such as 
Juckes’ and Wilson and Smith’s, wherein a progressive movement ia given to 
the fuel, and consists, First, of an improvement on that furnace fire-grate for 
which Messrs. Wilson and Smith obtained a patent dated 8th September, 1863 
(No. 2206). Between the bars described in the specification of that invention 
the pre-ent patentees place other fire-bars; these latter are moved backwards 
and forwards a shorter distance than the travel of the former, from which they 
receive motion—studs, slots, &c., being employed for that purpose; Secondly, 
a means for supplying fuel to ali furnaces in which a progressive movement is 
given to the fuel resting on the fire-grate. Instead of passing all the fuel from 
the front, through or under the door of the furnace, they supply part or the 
whole from the top at a greater or lesser distance from the fron’ or back, ac- 
cording to the size of the fire-grate. They place a hopper over or higher than 
the top of the fire-grate, and lead tubes or enclosed ways therefrom; these 
terminate directly over the fire-grate. For steam boiler furnaces they carry 
the tubes or ways through the boiler ; screws, &c., are worked on the tubes or 
ways to propel, measure, and regulate the feed of fuel. 

1966. H. Ruppick, Chelsea, Suffolk, Mass., U.S., “ Steam engines.”—Dated 
4th July, 1867. 

This invention relates to a new arrangement of the piston, connecting-rod, 
and crank shaft with relation to each other and the cylinder, whereby the 
power is brought near the work, and the machine made more compact, 
lighter, and cheaper, and consists in arranging within a cylinder furnished with 
the usual induc’ion and exhaust valves two single acting-pistons, one at each 
end, and joining them by lateral rods within the cylinder, so that they shall be 
held apart ata proper distance compared with the length of the cylinaer to 
allow of the desired stroke. Intermediate becween these two pistons the 
patentee places a crank shaft across the cylinder, and connects the crank pin 
on this shaft by a connecting-rod with one of the piston heads. 

1974. W. C. CHURCH, Manchester, “ Steam and other motive engines.”—Dated 
6th July, 1367. 

F rstly, these improvements relate to the slide valves of engines, an‘ to 
arrangements for removing the excess of pressure from the back of the valve. 
The back of the valve is modified in shape, so as to receive a circular cup or 
ring ; the upper side or edge of this cup or ring is made to work against a fixed 
plate which forms a part of the top or cover of the valve chest when there is 
only one valve; but when two valves are arranged back to back the plate is 
placed between them, and acts for both valves. The cup or ring is pressed 
against the said fixed plate partly or wholly by the steam or other motive 
pow er used, and partly by springs abutting against the top of the slide valve, 
and acting against the underside of the cap or ring. The joint or space be- 
tween the slide valve and its cap or ring is made steam-tight by metallic ring 
packing, which is pressed upwards against a junk-ring secured upon the top of 
the vulve, and outwards circumferentially against the ingide of the cap or ring. 
Thus arranged the cap or ring will move with the valve, and will be pressed at 
the same time, so as to be steam-tight against the said fixed plate, and thus the 
pressure of the steam or fluid in the valve-chest will be prevented from acting 
upon that part of the buck of the valve enclosed by the ring or cap. The fixed 
plate has a passage formed in it which communicates with the space above the 
ring or cap and with the atmosphere, so that if there is any leakage this can be 
readily ascertained. A tap may be placed at the outlet of the passage from the 
fixed plate, so that the outlet may be closed, if the leakaye is excessive, until 
it can be attended to; Secondly, the improvements relate to the pis ons of 
steam and other motive engines, and consist in arrangements by which the 
greatest pressure of steam, &c., may be made to act constantly and uniformly, 
or nearly so, to press out the packing ring or rings. 

1984, W. ARCHER, Birmingham, “ Rotary engines and rotary pumps.”— Dated 
6th July, 1867. 

The inventor makes the steam chamber of the rotary engine, in which the 
steam is made to give motion to the piston, of a circular or ring-like figure, 
that is. of a figure such as would be pr duced by taxing a tube open at both 
ends and bending it into a circular form, and joining its two ends. This 
chamber is situated horiz ntally, and in its centre is a vertical shaft to which 
rotary motion is to be given. In the steam chamber is a piston capable of 
travelling round the steam chamber, and the said piston commnnicates with 
the shaft described by means of an arm fixed on the shaft, and connected to 
the piston through a slot or opening in the upper or inner side of the steam 
chamber, This slot or opening is covered by means of an annular cover which 
fits thereon, and which is carried round by the motion of the piston. The 
chamber has a plate or valve which crosses it, and which is capable of being 
temporarily withdrawn to permit of the passage of the piston. On one side 
of the plate or valve is an opening at which the steam enters, and on the other 
side is the exhaust pipe at which the waste steam passes out, When steam is 
admiited between the plate or valve and piston, the latter is car:ied forward 
by the pressure of the steam, and traverses the circular chamber, carrying the 
cover and arm with it, aud giving rotary motion to the shaft on which the arm 
is fixed. After the piston has travelled along nearly the whole length of the 
chamber, and has arrived at the other side of the plate or vaive, steam is shut 
off, and the plate or valve is withdrawn to allow the piston to pass it. On the 
piston passing the exhaust pipe the steam which has urged it forward escapes 
by the exhaust pipe. On the piston passing the plate or valve the latter is 
made again to cross the steam chamber, and steam being again admitted 
between the plate or valve and the piston, the latter is again urged forward. 
The steam may be worked expansively or cut off when the piston has per- 
formed only part of its stroke. The steam chamber is enclosed in a steam-tight 
box, into which steam is admitted from the boiler. The of this steam 
on the cover of the slot balances that in the chamber, and there is no tendency 
in the said cover to rise from the slot.— Not proceeded with. 

1986. J. C. MAJOR, Wolverham: “ Furnaces for 
burning tar, petroleum, &c.”—Dated 6th July, 

In carrying the First part of this invention into effec! tee arranges 
in front of the furnace, at or somewhat in advance of the place where the 
furnace door is ordinarily situated, a vertical opening in which a series of hori- 
zonial plates is fixed, the said plates being more or less inclined trom the outside 
of the turnace duwnwards towards the inside, so that any liquid poured on the 
plates at the outer sides will ran towards the other sides. The plates may be 
perforated with a series of small holes, so that liquid may flow or drop through 
from one plate to that next below it, In this case he arranges the openings in 
one plate, so that they shall not be immediateiy over those in the plate next 
below it. The air forthe support of combustion enters over and under the 
said plates, or through toe openings, where there are any. In order the more 
effectually to retain the tiquid on the plates, sand or ashes may be strewed or 
fixed on the plates, The tar or petroleum, &c., 
to one or more of the where it is ignited. The burning combastible 
falls from the plate on which it is delivered to a lower plate, and the whole of 
the plates speedily become so heated as rapidly to volatilise and promote the 
burning of the combustible. The vapour of the infammatie liquid on rising 
from the heated plates becomes mixed with the air passimg over or under or 
through the openings in the plates, and burns with the evolution of great heat 
and light. In carrying the Secoud part of the invention into effect he adds a 
small quantity of water to the tar or petroleam, &c. 





aeriform 





to give out heat for other purp 
to a previous patent dated 10th March, 1866 (No. 738). 
2001. N. CLAYTON and J. SHUTTLEWORTH, Lincoln, “ Slide valves suitable for 
steam ."— Dated &th July, 1867. 

In order to enable the steam to be more conveniently worked expansively by 
a valve governed by a sin. le eccentric, the are formed and arranged in the 
fol'owing manner :—The valve face has in it five ports or openings ; the central 
one is in comm’ ion with the outlet by which the steam passes to the 
chimney or condenser, as the case may The two ports, which are one on 
either side of the central port or opening, are in connection with passages lead- 
ing to the ends of the steam cylinder, and over these three ports a U-valve 
works, but in such manner as never to uncover either of the ports to the steam. 
The two remaining ports or openings in the valve face are also in connection 
with the passages leading to the ends of the steam cylinder. These ports serve 
only for the admission of the steam to the cylinder; over them a flat valve 
works which receives its motion directly from the eccentric, so as to uncover 
one or other of the steam ports as the valve makes the last part of its move- 
ment in either direction. In the middle of the flat valve is an opening into 
which the U-valve is received, The U-valve receives its motion from the outer 
or flat valve, but this is able to slide for a distance independently of it, so that 
the U-valve only receives motion as the outer or flat valve aporoaches the ends 
of its course. From this arrangement it results that the first action of the 
compound valve as it commences its movement in either direction is to cut off 
the steam from entering the cylinder, whilst the exhaust steam the other 
end is free to escape, the U-valve remaining stationary until the outer or flat 
valve pushes it over, so as to reverse its position, and then the flat vaive admits 
steam on the other side of the piston. 


ee J. M. J. Gray, Liverpool, “ Marine steam engines."—Dated 9th July, 
867. 


This invention relates to single-acting screw propeller engines, and consists 
in the employment of a fiy- wheel on a friction centre as 4 means for ensuring 
that such engines work smoothly at uniform speed. The fly wheel and friction 
centre are supported or hung on the crank shaft of the engine, on an inter- 
mediate shaft, or on the propeller shaft itself; the friction centre is constructed 
in any ordinary manner.— Not proceeded with. 

2009. J. CREDLAND, Manchester, “ A of the flues of certain steam 
boilers for ing steam.”— Dated 9th July, 1867. 

The object of this invention is the saving of fuel by a better application of 
the heat arising from its combustion, and the improvements are applicable to 
boilers with one or more internal flues, and where the ucts of combustion 
after passing thr. ugh the internal flues are then circul: round the exterior 
of the boiler by flues formed in brickwork, and the invention consists in con- 
tracting the flue so that its area is much less than that of the ordinary flue, 
and in making the line or face of the brickwork of the flue to come lel to 
the external surface of the boiler, or nearly $0, and at an avetage distance of 
about three inches therefrom, the upper part of the flues tertninating a little 
below the water line of the boiler. The lower part of the boiler rests upon a 
wall passing the lengthway of the boiler, and upon each side of this wall the 
flues descend to make a recess or receptacle for dust and soot, The products of 
combustion pass through the internal flues of the boiler, ret 
the front of the boiler along one external flue at 
towards the chimney along the external flue upon the other side of the boiler.— 
Not proceeded with, 


nates roa eet 2 TRANSPORT. are 
n sa: ? s 9, a- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, dc. 

1859. R. EADIE, Neweastle-upon-Tyne, “ Arles.” —Dated 26th June, 1867. 

It is here proposed to cover the whole or @ portion only of an ordinary 
forged iron axle with steel.—Not proceeded with. 

1924 G. A. F. FOWKE, Conservative Club, St. James’s-street, Westminster, 
“ Compositions for preventing the fouling of the bottoms of ships, &¢.”— Dated 
2nd July, 1867. 

Here the patentee takes the following ingredients in certain proportions, viz., 
pitch, resin, plumbago, tallow, and cement, He melts these ingredients. He next 
prepares a composition of the same ingredients, with the exception of the 
tallow, uses it asa second coating over and above the first. He now takes 
sulphur, plumbago, and cement, in certain proportions and melts them. He 
runs this composition into moulds to form plates, rolling it during the process 
for rendering the plates of sufficient density, and forcing it into the moulds, 
He makes the edges of these plates bevelled, coats these p'ates with a dressing 
of both or either of the compositions first described. The composition already 
spread upon the ship being warmed, and that upon the plates being also 
warmed, the plates are pressed on to their places on the surface to be coated 
where they adhere, and the interstices between the plates are filled up at the 
bevelled edges with the composition last referred to in a soft state, This he 
—_ in with hot irons making a perfect joint, and forming one homogeneous 
su: face. 


ay & Ganen, Chancery-lane, London, “ Propelling vessels."—Dated 3rd 
7. 


’ 

This invention relates to the propulsion of vessels by a rotary sail, that is to 
say, by a large surface extended to operate on the atmosphere. The axis of 
the rotary sail is actuated by steam power in the vessel, and is caused to rotate 
thereby at a rate suitable for the speed to be obtained. The sail in rotating 
presents its oblique surfaces to the atmosphere, against which they press and 
force the vessel onwards, 
oon. 5. CLARK, Chancery-lane, London, “* Propelling vessels.”—Dated 4th July, 

1867. 

This invention relates to app for propelling by its action in the atmo- 
sphere. The patentee provides what he terms @ rotating sail, or sails, being 
oblique vanes or sections of screws mounted on a horizontal axis; such vanes 
he constructs of a series of radial arms extending from the axis, so that canvas, 
&c., when stretched thereon will present a surface which, when the axis is 
r tated, will act in the manner of a serew on the air, and so produce an end 
thrust on the shaft, and, consequently, propel the vessel. 

1959. F. BRADY St. John’s-terrace, Regent's Park, London, ‘‘ Apparatus for 
working railway switches and signals.” — Dated 4th July, \867. 

Here, when a switch lever is moved to shift a switch, all the signals which 
must then necessarily be set at danger will be locked in that position. The 
patentee claims connecting the switch levers with spindles or axes having 
locking axes upon them acting upon the signal levers or links, or parts con- 
nected therewith, as described. 

1961. W. DAY, Westwood Park, Forest-hill, Surrey, ‘* A; metal 
to iron ships, caissons, and floating docks, &c.”— Dated 4th July, \867. 

The patentee claims the mode described of putting zinc or other electro- 
positive metal in strips with screws or rivets | Aged zinc, or other suitable 
metal upon iron ships, caissons, floating docks, &c. 

1963. A. V. NEWTON, Chancery-lane, London, “ Combined ship's propeller and 
steerer.”—A communication.— Dated 4th July, 1867. 

This propeller consists of a vertical shaft supported in bearings at a suitable 
depth in the water, From this shaft proceed two or more tiers of radial arms 
arranged with their edges horizontal so as to afford little resistance to the 
water. The lower arms are made somewhat shorter than the upper, so as 
to give the complete outline of the propeller the shape of an inverted truncated 
cone. To the extremities of these arms are hinged rectangular or rhomboidal 
blades or paddles, the hinges or pivots being placed on their vertical central 
line. A tubular or sleeve shaft surrounds the upper portion of the main shaft, 
and is free to turn upon it. This sleeve shaft is connected by ng with the 
tiller. In order to enable the blades or paddies to feather as the wheel rotates 
there is fitted to the foot of the sleeve shaft an eccentric, around which is a 
strap free to revolve, and to this strap are attached radial eccentric rods or 
arms having their other extremities pivoted to the steel blades or paddles out 
of the central line thereof. The upper end of the main shaft (above the sleeve 
shaft) connects by a crank, &c., with the source of power. 

— baal Gorst, Liverpool, “ Construction of wheeled vehicles.” — Dated 6th July, 


This invention consists in so constructing the bodies of wheeled vehicles 
that the seat space can be doubled by folding or moving forwards or backwards 





bie piece called the minor body placed the t 

sam Sets iene toy fend te hae ell ae a 
vehicle, is formed with a frame, is provided with seats on its inner 
surface, and is made sufficien @s an apron or leg protector 


road. When the gradient to be ascended is very the wheels should be 
set at an angle of about 30 , So that thay be exerted, 
and a more complete than if the wheels were placed 


converted or cemented bars for the 
tfres, padre eee TO 
degree of hardness suitable for tires without destroying their malleability.— ot 
proceeded with. 
1999. N. CLAYTON and J. BHUTTLEWORTH, Lincoth “ Fraction engines.”— 
Dated sth July, 1867. 
Here, in order w obviate the necessity of geating together the two carrying 








and driving-wheels on the opposite sides of a traction engine with differential 
or compensating gear, but to allow, nevertheless, the traction engine to be 
steered with facility, the driving-wheels are actuated separately, each by its 
own steam cylinder and gearing.— Not proceeded with. 


Class 3.- FABRIOS. an 
Including Machinery and Mechanical Operations connected wi 
e +. tomenementes Printing, Dyeing, and Dressing 


1871. W. BULLOUGH, Blackburn, “ Looms.”—Dated 27th June, 1867. 

This invention has for its object, Firstly, the construction and application 
of mechanism to looms for weaving, and to the shuttles of such looms, whereby 
the motion of the loom is arrested when, from any cause, the weft thread is 
broken ; dly, the jon and application of meehanism for the pre- 
vention of “ floats’ and breakage of warp threads. 

1923. G. GREENHALGH, Oldham, “ Opening and cleaning cotton, &c.”—Dated 
and July, 1867 


» ° 

This invention relates to machines for opening and cleaning cotton and other 
fibrous materials known as “willows.” The First improvement relates to a 
new mode of supplying the cotton or other material to the machine. The 
Second consists in apparatus for delivering the cotton or other material. after it 
is cleaned and , from the machine. The Third improvement consists in 





opened, 
the application of a slide to close the aperture leading to the dust fan.—Not 
proceeded with, 


1925. T. and J. Woop, Newton Heath, near Manchester, “ Ap; us for 
printing hanks of yarns or threads with one or more colours.’’"—Dated 2nd 
July, 1967. 

Bg el claim the ribs on the distributing rollers arranged to cor- 
respond by means of toothed wheels with certain ribs on the printing rollers 
for printing one or several colours on hanks of yarns or threads, all as described 


and illustrated in the drawings. 
1932. J. ELOR and P. WILLIAMS, Manchester, “ Machinery for spinning and 
doubling.” — Dated 3rd July, \867. 

The parentees claim, First, the giving a positive traversing motion in either 
direction and at any speed to the endless band supporting or acting on the 
bobbins of throstle spinning and doubling frames for varying the drag in 
accordance with the diameter of the bobbin and the counts of yarn to be spun 
or doubled; and, Secondly, the giving a positive traversing motion to the rod 
to which the ends of the weighted cords are attached for varying the drag 

ding to the i ing diameter of the bobbin. 
175. F. ANDREW and L. CLARKSON, mr | near Manchester, “ Machinery 
used ing woven fabrics.” — Dated 6th July, 1867. 

This invention consists in the employment of a bow! covered with vulcanised 
india-rubber, &c., instead of the lapping and blanket hitherto employed in 
printing machines, and cleansing the surface of the bowl with a doctor or 
coller, either with or without water. The materi»! passes between the printing 
roller or rollers and the bowl, and the impressions are obtained in a very 
effectual manner.— Not proceeded with. 

1998. A. TURNER, Leicester, and W. HEMSLEY, Melbourne, Derby, * Manu- 
! ic applicable to the manufacture of gloves, 
" éc."—Dated 8th July, 1867. 

The object of this invention is to impart elasticity to the articles manu- 
factured, and the invention consists in weaving the fabric diagonaliy—that is, 
causing the weft to pass through the shed and across the warp in a diagonal 
direction at about an angle of 45 deg.—Not proceeded with. 








Class 4.- AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, dc. 
1939. T. BORLASE, Redruth, Cornwall,“ Reducing machine for grinding and 
pulverising metallic ores, dc." — Dated 3rd July, 1867. 

In the first place the work enters the bell mouth of the cones employed in 
this machine wiih water—the latter being conveyed to the feeder by a pipe or 
launder, and the feeder supplying the water and also the mineral, &c., used in 
such quantities as may be required—where it is torn up and reduced to a 
proper size by ribs and grooves cast in the mouth of the milf to pass through or 
between the plain surfaces of the cones, which are constracte! of cast iron fitted 
closely together, 80 as to bruise every grain, where it wiil be kept by regulating 
the quantity of water that is left in with the work, and confining the work by 
the adjusting ring at the outer edge of the mill, which is perforated fur tho 
purpose, a sufficient time to be brought into a fit state to pass over a separating 
machine or machines that may be required. The regulating of the work will 
be by admitting water in greater or less quantities, and by adjusting the per- 
forated ring till the material is made very fine. 

1952. R. aaeemn, Taunton, “ Reaping and mowing machines."—Daled 4th 
‘uly, 1867. 


This invention comprises, First, a drop stay kept down by a spring on the 
turned or yrooved part of the spindle of the bevel wheel by the inside bearing 
to keep it from springing out of gear, in which works the knives, Secondly, 
a tilting table side delivery platform to swing in its centre, or nearly so, and to 
be self-acting or to be worked with the hand or foot, Thirdly, a side delivery 
platform hung with hinges or hooks and twists or joints to that part or side of 
the machine against the standing or uncut crop. Fourthiy, the vane reel 
formed of iron or steel, thus making the ree! vane, shaft ends, and vane reel 
metal. Fifthly, a lever bolt with and without spring with a claw at the end 
for throwing the revolving canvas or other revolving platform and octagon or 
other rollers bebind the knives in and out of gear, and which claw bolt is fixed 
behind the driving wheel on the back of the frame in a horizontal line 
pointing towards the end of the aforesaid roller or rollers. Sixthly, a revolving 
roller or rollers between the knife-bar and the revolving platform in order to 
raise the corn, &c, when cutting on to the side delivery, tilting, and other 

form. §& hly, the p for getting up the down-laid crops—pre- 
viously patented by the inventor the 11th March, 1359, No. 626—which are to 
be made of steel or cast or malleable iron.— Not proceeded je 
1991. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, ‘* Training 
hop and grape vines.’ —Dated 8th July, |867. 

The nature of this invention consists, First, in a contrivance for sfipporting . 
the cords around which the vines twine and climb to the top of the trellis, and 
for keeping each string or cord in its place, and in training the vines in a hori- 
zontal or other direction after they have reached the top. Secondly, in the 
manner of constructing and arranging the yoke or wicket to which the cords 
are secured immediately over the root of the vine, so as to prevent the least 
+ gaa to the necessary culture of the vine during growth.—Not proceeded 
with. 

7. & SHANKS, Arbroath, Forfar, “ Lawn mowing machines.”—Dated 8th 
‘uly, 1807. 

This invention consists in constructing the sole plates or bottom blades for 
lawn mowing machines reversible, that is to say the sole plates or bottom 
blades are made with two edges, 80 that when one edge is worn the plate can 
be unscrewed and reversed of turned round, when the new edge will be brought 
into contact with the cuvter.— Not proceeded with, 


Class 5.—- BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
1922. W. STEVEN and A. ROBERTSON, Glasgow, “ Brick-making machines,”—~ 
Dated ind July, 1867. 
This i jon relates to of the kind described in a former patent 
dated 22nd March, 1841 (No. 8897), and one of these improvements consists 
in dispensing with certain pistons or plungers employed in the machines con- 
structed ig to that i tt A cover of metal or wood is placed over 
each pug mill outlet, and is shaped so as to lead or guide the issuing clay down 
into the moulds or mould openings in the sliding . & 
ment consists In actuating the remaining pistons or plungers by means of 
weights in combination with levers, which levers have their movements > 
ns to allow of the descent of the 
which depressions re-elevate them 











esistance becomes injuriously increased, the parts will slip and 

thereby save the gearing.—Not proceeded with. 

1953, f. WELTON, Grafton-street, Fitrroy-square, London, “ Revolving shutter 

or blind.” — Dated 4th July , 1867. 

This invention consists In ing a shutter or blind of sheet iron or 

So that each part, deneribed Gs pining sstarhooks with the other and othe: 

so forms a continuous hinge or , to the front of which may be affixed 

laths of wood, metailic bats of the fequired thickness of any sectional form or 

width, either as regards the pilates, hinges, or the outside covering, 

it any, of iron or wood — Not proceeded with. 

wore, a ©. THOMAS, Banbury, ‘* Water-closet fittings.”—Dated 6th July, 


This invention corsists in so the fittings that a regulated quantity 
of water may be for ftobiee the basin every time the siden ie 
: at 











or ert ey ree 
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THE ENGINEER. 














wee 2 ears Waterloo, near Liverpool, “ Chimney tops.”—Dated 8th July, 


A Jing to one dification of this ion the tor makes that 
part ofa chimney top which is attached to the upper ogame A of the 
chimney of a cylindrical form, and surrounds the higher part of it by another 
cylinder of larger diameter, so that an annular space is left between the two. 
Both of these cylinders are open at the top; the larger and outer one rises 
above the termination of the smaller one. A short distance below the larger 
cylinder, and attached to the smaller one,{there is a projecting ring from which 
pieces rise and are attached to the outer cylinder, 80 as to leave alternately 
closed and open spaces. Wind enters at the latter, rises upwards in the 
annular space, and assists egress f Gren the smoke.— Not proceeded with. 


Class 6—FIRE. -ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements 





of War or for Defence, Gun Carriages, ée. 


1926. A. M. CLARK, Chancery-lane, London, ‘‘ Breech-loading ordnance.”—A 
communication. Dated 2nd July, 1867. 

This invention cannot be described without ref to the ings.— Not 
preceeded with, 

1934. Lieu'.-C 1. PF. R. AIKMAN, 2nd City of London Rifle Wolunteer Corps’ 
» Fire-arms and ordnance.” — Dated 3rd July, \867 

The patentee claims the arrangement of an outer sectional cylinder and Inner 
barrel, and mode of adjusting the same, as described, for practising long range 
firing over a short range onlv, the outer or false barrel or sectional cylinder 
used for sighting only being *ral- ed or elevated as required, while the inner 
barrel is proportionately depressed and kept point blank to the target, which 
target the bullet will strike if the sighting and aiming of the outer or false 
barrel or cylinder for the | ng range be correct. He also claims the application 
of the principle, as described, to ordnance and heavy guns. 

1962. W. E. NEWTON, Chancery-lane, London, “ Breech-loading fire-arms.”—A 
_ communication.— Dated 4th July, 1*67. 

This inven:ion consists in the use of a lever and a sliding extractor so com- 
bined with a chambered breech-hiock hinged at one side, that the sald lever not 
only serves as a thumb-piece, whereby the breech-block may be turned laterally 
from the breech reveiver to »nclose the breech, but may also be u 
operate the extractor to expel the empty cartridge "sh lis from the barrel. The 
invention further consists in an arrangement of such lever with reference to a 
notch or recess formed in the rear end of the breech receiver, whereby the lever 
may also be employed to securely lock the breech-block in position to close the 
breech. 

1971. J. M'NAUGHTON, Edinburgh, “ Improvements in breech-loading fire-arms, 
and in cartridges and projectiles, d-c.’— Dated 5th July, 1867. 
This invention cannot be described without reference to the drawings. 


Class 7.-FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 


1938. ©. P. MORISON, Chester-le-street, Durham, ‘Miners’ safety lamps.”— 
Dated 3rd July, 1867. 

This invention relates, First, to lamps in which the air necessary for com- 
bustion is admitted through perforations above the cylinder surrounding the 
flame ; and, Secondly, to lamps in which such air is applied through perfora- 
tions below the said cylinder, and the improvements are designed to prevent 
any communication between the flame of the lamp and the surrounding ex- 
plosive mixture, even when the latter presses against the lamp at a high 
velocity. In the First case the inventor employs a cylinder of sheet brass or 
other metal in lieu of the metallic gauze generally used. In this chimney he 
places at short intervals discs of wire gauze. The air is admitted at the top of 
two cylinders of glass or other material surrounding the top throngh a ring of 
wire gauze; or it may be admitted at the bottom of the cylinder, and pass 
upwards. Over the top of the two cylinders a protecting shield is placed. In 
the Second case the air is made to pass under the protecting shield of brass or 
other metal through a series of perforations, then through a ring of wire gauze, 
and another series of perforations before reaching the fame. In this lamp a 
cylinder of glass is placed entirely surrounding an interior cylinder of wire 
gauze, and prevents any current from reaching the interior of the lamp. 

1954. J. VERREJT, Jrelles, near Brussels, “‘ Organs.” — Dated 4th July, 1867. 

This system of manufacturing organs allows the organist to transpose alto- 
gether or in part the action on the rows of pipes of which the organ is com- 
posed from the first key-board to the second, and vice versa, as well as to the 
pedals, 
oe r A. CHAMPION, Clerkenwell, London, *' Chronographs.”—Dated 4th July» 

867. 





This invention has for its object the arrangement of mechanism In combina- 
tion with a chronometer or other timekeeper to act as a ‘‘ chronograph” 
instrument for measuring and recording short intervals of time without inter- 
fering in any way with the timekeeping quality of the chronometer or time- 
keeper with which such mechanism or apparatus is combined, and comprises 
numerous intricate mechanical arrangements which we cannot give space to 
here.— Not proceeded with. 

1964. J Pick, Falcon-szuare, London, “ Improvements in scarves, &c.”—Dated 
4th July, 1867. 

The inventor manufactures’a scarf or like article so that it shall also serve as 
a chest p . He with a piece of material serving as a covering 
or protector for the che-t a strap or band which passes round the neck of the 
wearer or under the collar, being retained in place by hook, button, or other- 
wise.— Not proceeded with. 
198°. C. Tort, Handsworth, Stafford, “ Liquor frames and other frames for 

holding bottles and vessels.’’"— Dated 6th July, 1867. 

The object here is the securing of the hotties in the frame when not in use, 
and preventing acces to the contents trereof. The inventor makes in the base 
or foot of the frame a serie« of circular depressions in which the bottoms of the 
liquor bottles fit; he uses a movable handle, and #0 constructs it that it serves 
both to littthe frame by and to secure the lquor bottles in the frame. He 
makes the handle of three or more radial arms having expanded terminations, 
the sald arms springing from the central rod of the handle. The arms are of such 
a diameter that their expanded free ends are cap «ble of belug brought over and 
pressed upoa the stoppers of the liquor bottles in the frame, or being removed 
— by giving the handle motion in a horizontal plane.—Not proceeded 
with, 





Class 8—CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewina, Tanning, Bleaching, Dyeing, Calico- Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 


1875. W i. NEWTON, Chancery-lane London, * A, us for the manufacture 
of iced beverages.” —A communication - Dated 7th June 186. 

‘This invention is desgned to make iced sodacreams. The apparatus is com- 
posed of a box made of marble, &c., and contains, First, cans or compartments 
containing various syrups to be used in the manufacture of the iced beverages; 
Secondly, reservoirs for cooling the 8) rup-, and the cylinders containing water 
charged with carbonic acid gas; Thircly, an arrangement of pusher and a cutter 
to chop up block ice and reduce it to powder; Fourthly, a reservoir containing 
the cream. On the sides of the apparatus are arranged taps which communicate 
with the syrup cans; taps are also attached to the pipes communicating with 
the soda water cylinders. 

1886. ¢. 0. HEYL, Berlin, “ Making sulphuret of carbon.”—Dated 28th June, 
1867. 

This inven’ion cannot be described without reference to the drawings. 

1888. J. C. SELLARS, Birkenhead. “ Utilisation of certain waste material 
oe in the manufacture of hydrocarbon liquids.” — Dated 28th June, 
afi 

This invention relates to the utilisation of the pitchy or co‘ e-like residue left 
in stills or vessels from petroleum, paraffin, &c., after the commercial _—- 


rabble or stirring rod, or their equivalent, for ies ee wee molten cast 


iron in a revolving, ag eeu ta movable furnace, le the carrying 
a eo « improved malleable ban be, cast iron, or steel, 
in the manner described 

affixing metals on 


1913. C. E. BROOMAN, Pleet-street, London, “ Applying and 

, &c.”"—A communication.— Dated 29th June, 1867. 

This invention consists, chiefly, in the use of a particular glutinous prepara- 

tion for holding the gold, silver, ie ee ae or other article. 

EN ee ee ee eee a solid material in 
powder, which is a mineral salt, b; 7 preference a sat of win (lane de sin), and 

tgald substance, which ina mixta of ol and varnish.—Not proceeded with. 


Class 9.—ELECTRICITY. .—None. 


Class 10.—MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
1674. E. S. ATKINSON, Knottingley, York, “ Manufacture or treatment of 
oakum or other fibrous substances for caulking ships, &c.”—Dated 1th June, 
1867. 

The patentee claims the saturation of oakum and other substances with an 
infinite variety of the products of distillation of mineral and vegetable sub- 
stances, not binding him-elf to any special quantities or mixtures. 

1676. J. PETRZYWALSKI, John-street, Adelphi, London, “ Camera obscura.” — 
Dated ith June, 1867. 

This improved apparatus consists of a square or other shaped wooden or 
metal box formed of two parts, one sliding within the other, which facilitates 
the adjustment of the focus and forms a dark chamber, at one end of which is 
a sheet of ground glass, whilst at the opposite extremity the object to be 
reflected is placed ; at one, but preferably on each side of the object, a lamp is 
placed, a va ga one being in front thereof. The rays of the three lights being 
on the object the said rays are reflected on the 
ground glass A. an enlarged scale by powerful lenses mounted in the usual way 
for such purposes, and fixed in a sliding panel in front of the lamps and object. 
1677. E. T. HUGHES, Chancery-lane, London, ‘Sewing machines.”"—A com- 

munication.— Dated 7th June, 1867. 

This invention cannot be described without refe to the drawing 

1679. J. SHELDON, Paris, ‘‘ Improvements in brushes, and in apparatus for 
manufacturing the same.”—A communication,—Dated7th June, 1867. 

This invention consists chiefly in securing each bunch or tuft of fibres by a 
separate wire staple, the points of which are bevelled or inclined on the outside 
in such a manner that, when driven into a hole or perforation in the stock, 
its points have a tendency to spread crosswise and take a firm hold of the same, 
—WNot proceeded with. 

1680. A. BARRY, Bromiey-grove, Shortlands, Kent, ‘* An improved mode of, and 
means for, communicating motion to cranes, and regulating and controlling 
the operation of the same.”—Dated 7th June, 1867. 

The improvements consist in the employ of an adjustable guide roller or 
rollers in combination with a driving-belt which communicates motion from 
the engine to the crane. The system is particularly applicable to cranes 
whose motive power is obtained from the explosion of gas, and whose work is 
light, and requires much nicety of regulation. 

1681. J. OFFORD, Wells-sireet, Oxford-street, London, ** Wheel carriages.” — 
Dated ith June, 1867. : 

This inventio», relates, First, to improvements in wheels whereby they 
are rendered somewhat elastic, and yet sufficiently rigid | to give the required 
strength. For this purpose, to one arrang the inventor forms 
the axle-box with one fixed and one loose flange, and between such flanges he 
fixes a metallic ring or tube, around which he places a ring or tube of 
vulcanised india-rabber or other suitable elastic material. He also places a 
washer of vulcanised india-rubber or other suitable elastic material against 
each flange, and between such elastic washers, and around the elastic ring or 
tube, are placed the ends of the spokes, which are tapered so as to meet to- 
gether and form a solid block, as is now well understood.—Not proceeded with. 


1684. J. WARBURTON, Hythe, Kent, ‘* Apparatus for registering and recording 
the quality of gas.”"—A communication.— Dated 7th June, 187. 

The inventor introduces in the exit pipe a platinum disc with a fine hole in 
it, through which the gas passes. The clock work arrangements for recording 
the passing gas cannot be described without drawings. 

1686. H. PARKER, Robinson’s-terrace, Stratford New Town, *' Tobacco pipes.” — 
Dated 8th June, 1867. 

This invention cannot be described without reference to the drawings. 

1688. J, COLLIER, H. HOWARTH, and W CRYER, Bolton-le-Moors, ** Machinery 
for knitting * healds.’” — Dated 8th June, 1867. 

This invention relates to the “ healds” or harness used in looms for weaving, 
and consists in a novel method of forming two or more *‘ healds ” or eyes simul- 
taneously, whereby a saving is effected in the time usually required to make 
a complete set of * healds.”—Not proceeded with. 

1689 J.C. RALSTON, Newry, Armagh, Ireland, “ Apparatus for making candles 
by dipping.” — Dated 8th June, 1467. 

This invention 1. carried out as fullows :—The dipping apparatus is mounted 
in a suitable framing, at one end of which there is a large drum turning in 
bearings at the upper part of the framing. A rake is dipped or suspended from 
the drum hy belting attached to the same and provided with a counterpoise. 
The rods from which the wicks are suspended are placed in blocks, each set of 
blocks being successively lowered by the dipper into the tallow mould at the 
lower part of the apparatus by rotating the drum by the aid of straps passing 
over pulleys mounted on its axis at either side of the framing. The rake or 
dipper carrying the rods and wicks is then raised out of the mould by turning 
the drum in the cont ary direction, a sliding frame pushing each set of blocks 
with rods and wicks from the rake or dipper through grooves made in the upper 
stages of the framing on to a dropping frame at the opposite end of the machine. 
The sliding frame is provided with counterbalance weights, and is actuated by 
a belt passing around a small drum to a second silding frame placed in a line 
with the grooves of a lower stage at the other end of the apparatus; the said 
drum is mounted in beari gs on the framing, and is provided with toothed 
gearing operated by a winch handle. 

1690 H. WILLIS and G. Rice, Worcester, and A. MAXFIELD, Birmingham, 
** Sewing machines.” ~- Dated 8th June, 1867. 

Among the feavures of this invention are the following :—It consists, First, 
of the following arrangements for driving sewing machines worked by hand, 
which arrangements may also be applied to driving sewing machines worked 
by the foot. The inventors make the driving wheel with an internal rim, 
which may either be rough or smooth, and on the shaft tobe driven is a pulley, 
the periphery of which is covered with india-rubber or other substance, which, 
when the pulley is pressed against the interior of the rim of the driving wheel, 
will produce sufficient friction to cause the pulley to take motion from the 
driving wheel In order to produce a sufficient degres of f:iction between the 
driving wheel and pulley the axle of the driving wheel is made to work in a 
slot, so that it can be pressed with greater or less force against the pulley, and 
thrown into and out or gear at pleasure; or they fix a ring of india-rubber or 
other substance capable of producing sufficient friction on the intzrnal surface 
of the rim of the driving wheel. The working surfaces of the driving wheel 
and those of the pulley may either be plain cr bevelled, but by preference they 
make them bevelled. The improvements includc, further, arrangements for 
producing the motion of the needle ; also, further, in making the rotating shafts 
work in centres or conical bearings instead of the usual cylindrical bearings ; 
and, further, in arranging the parts of the machine so that it will produce three 
different kinds of stitch at the pleasure of the operator. - Not proceeded with. 
1691. J. HARGREAVES Appleton-within- Widnes, Lancashire,‘ Obtaining motive 

power.” Dated »th June, 1867. 

The patentee claims the use of the waste gases from blast and other furnaces 
to form, with atmospheric air or oxygen, an explosive mixture, and the em- 
ployment of the said mixture to provide motive power by its explosion within 
any suitable engine, as described. 

1692 J. TURNER and R. B. DUNNETT, Liverpool, ‘‘ Stamping machine.”—Dated 
8th June, 1367, 
_ This invention relates to a machine for stamping or impressing devices or 




















carbons hav+ been distilled over, and consists in facturing th 
substitute for plumbago, which’ the inventor denominates “ artificial iene 
bago.’ He takes this res:due and subjects it to heat tn a retort, either with or 
wi hout access of air, for a longer or shorter period, so as to drive off all the 
volatixable rortions; after this treatment the material is ready for use.—Not 
proceeded with. 
1900. A. M. FELD, West Calder, Midlothian, “ Purifying or preserving com- 
oa to be applied to the fleeces or skins of Paty al ote 29th June, 
67 

This invention consists in combining mineral oil obtained from coal, shale, or 
crude petroleum, and from which acids and alkaloiis have been removed, with 
& saponaceous compound, consisting of resin, palm oil, cod oil, soda ley, and 
potash ley, and with naphthaline.—WNot proceeded w with, 

1901. A.M. FELL, West Calder, Midlothian, “Batching or treating jute.”—Dated 
29th June, 1867. 

This invention consists, principally, in the employment in the “ batching” 
process of the mineral oil prepared by well known processes from crude petro- 
leum, or from the crude oil obtained from coal or shale by distillation at a low 
red heat such crude oil being repeatedly treated with strong sulphoric acid, and 
with alkali, to remove alkaloids and acids, and being washed and distilled.— Not 
proceeded with. 

1905, W. H. RICHARDSON, Glasgow, “ Manufacturing iron and steel.”—Dated 
29th June, 1867 

The parentee claims, First, the process of remelting pig iron, and afterwards 
fini-hing it in a stationary revolving or recipr: cating prddling, balling, or oth-r 
furnace as an improv d cast tron or cue steel, in contra. istinction to taking 
the iron direct tn the melted state from the blast ‘urnace, and then converting 
it into improved cast iron or crude s eel. Secondly, the process of manutac- 
turing steel, as described, by remelting the pig ‘ron in any of the furnaces set 
—_ in p ace of taking the iron direct from = biast furnace in a melted state, 

and then converted into steel. Thirdly, the application of the tubular 





son paper and other fabrics and substances in ink or colours, or in 

sunk or raised characters, and to that class thereof in which the die and the 

handle by which it is moved are made to describe a curve in passing from the 

inking or colour pad or place of rest to the part where the fabric or substance 

is stamped or receives the impression, 

ae BARRET and H. LEGGOTT, Bradford, ‘‘ Knife cleaner.”—Dated 8th 
une, 1867, 

In perorming this invention the inventors employ one, two, or more cylin- 
drical brushes, which they enclose in a box or casing of suitable size and form, 
and mount in bearings so as to be capable of rotating therein. In the construc- 
tion of these brushes strips of leather, buffalo hide, or other suitable substance, 
is introduced betwixt the bris les, and in some cases they introduce metal 
springs to support the sard leather or other substance. Also at or near one end 
of each brush they form a groove or space to receive a thin diophragm or parti- 
tion, which forms a division in the box or casing and the brush, one — for 
cleaning the blade and the other the hilt of the knife.— Not proceeded with. 

1694, N. THOMPSON, Abbey Gardens, St. John’s Wood, London, ‘‘ Unions or ap- 
paratus for connecting together pipes or tubes, and for stopping the ends 
thereof.’ — Dated 8th June, 1867. 

For the purposes of this invention the inventor employs a socket open at each 
end, and containing within it a packing consisting of a short length of india- 
rubber tube or other suitable material. The ends of the two pipes or tubes to 
be connected are butted together at or near the centre of the socket and within 
the packing, into which the ends of the pipes or tubes are just able to enter 
loosely ; the packing is then compressed so as to make it fit clusely both to the 
— <2 tubes and also to the socket, and so a \ight joint is made.—Not pro. 
ceeded wit 





1695. A. PARKES, Birmingh “ Impr ti urfaces of 
paper, woren "fabrics, or other material, to ae suitable Sor book 
binding, &c.” Dated 8th June, 1867. 

essentially, in embossing the paper, fabric, or material 


This invention consists, 





coating the surface with a thin varnish, consisting of pyroxyline or 
parkesine and fish scale lustre. 
1696. R. E. Poultry, and J. WARBURTON, Hythe, Kent, 
Fe ee eer pe 
-— aataamaae i 2 ma ninihaecin es , &c.”—Dated 8th June, 





In performing this invention the inventor saturates or coats felt, or other 
fibrous materia!, with paraffin, stearic acid, or the pitchy residuum obtained 
when distilling paraffia or other vegetab’e substances in a melted or plastic 
state by any suitable means. The felt or other fibrous material so treaied on 
cooling has its fibres cemented firmly together, and is waterproof. When warm 
it can be og ae oa > any form or shape, which it retains on cooling, and may 
be i Kk by the addition of fresh layers. 

1703. A. L. Dow, and R. MCINTYRE, Glasgow, “ Apparatus for punching, 
cutting, and embossing.” — Dated 10th June, 1867. 

One important feature of thisi is the punching or cutting out ofalabel, 
ticket, or other article from sheets of paper, metal, or other material by a plunger, 
which is both a punch and an embossing die, in combination with a duplex 
resisting piece having raised parts for the punching action, and depressed parts 
for the embossing action, or vice versa, the depressed parts being, by preference, 
movable, so as to be elevated by springs or positive movements to throw vut 
the embossed article on the die being raised. Another feature of novelty consists 
in bining with the emb g details a pair of rollers actuated therefrom 
and having c cutting rims or flanges for cutting the sheets into strips, and at the 
same time feeding it forward to the embossing die.—Not proceeded with. 

1704. F. B. Da@ainG, Duke-street, inster, “* Imp ts in engines for 
boring rock, cutting coal, and boring, cutting, or working in other 
and in stands or frames ‘for such engines, the im; in engines being 
partly applicable to other purposes.” — Dated \0th June, 1867. 

This invention cannot be described without reference to the drawings. 

1705. J. CONOLLY, Ramsgate, “ Machinery or apparatus for oblaining motiv: 
mw and applying the same to vehicles on common roads, dc.” —Dated th 
‘une, 1867. 

In performing this invention the inventor proposes to employ a serles of cog- 
wheels set on shafts, and in bearings in the sides of a fore carriage, which may 
be made with a carriage or truck behind for the conveyance of passengers or 
one or it may be made separately and attached to such carriage or truck.— 

Not proceeded with. 














1706. T. HOLT, Terminus Hotel, Southwark, “ Steam boilers.”—Dated 10th 
‘une, 1867. 

This invention consists in the use of a novel arrangement of flattened tubes 
or chambers which form the passages or flues for the flame and heated gases 
to pass through. 

1710. H. A. BONNEVILLE, Porchester-terrace, Bayswater, London, “ Improve- 
ments in vessels, more particularly such as are used for the reception or deposit » 
or or both, of offal, excrement, urine, or other fecal or waste matter in sub- 
stances.” —A communication. —Dated \ith June, 1867. 
This ‘eg cannot be described without ref to the d ings.—Not 





1711. C. Tort, Handsworth, Stafford, ‘‘ Improvements in cruet frames, liquor 
frames, pickle frames, and other frames for holding bottles and vessels, and 
in the botiles and vessels to be held in the said frames.” Dated \\th Tune, 


1867. 

The patentee makes in the body of the bottles or vessels to be held in the 
frame an annular groove or depression, the said groove being deepest at its 
middle. There is thereby formed a shoulder on the bottle or vessel, by means 
of which the bottle or vessel is supported in the frame.— Wot proceeded w with, 
1714. J. H. JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Rolling and shaping 

metals.” —A communication.— Dated \\th June, 1867. 

This invention relates to a peculiar combination and arrangement of rolling 
mill for rolling X-shaped and other forms of pillars, guides, or bars. According 
to this invention four rolls are employed of any desired form. according to the 
shape of the article to be produced. The top and bottom rolls are driven in 
the usual or other convenient manner, whilst the other pair of rolls, which 
revolve horizontally, and are situate on each side of the central vertical plane 
which passes transversely through the top and bottom rolls, are rotated solely 
by frictional contact with the metal to be rolled. After each passage of the 
metal the top roll and two horizontal rolls are moved inwards slightly by 
means of powerful adjusting screws, or other suitable mechanical contrivance, 
80 as to nip the metal equally on all four opposite sides. The horiz»ntat rolls 
are contained in strong movable frames or supports, which are capable of 
sliding vertically along the main standards or frames of the rolling mill, so 
that as the top roll is lowered the two horizontal rolis may not only be made 
to approach each other, but to descend slightly in order to keep them always 
in a central position between the top and the bottom rolls. 


1715. G. P. HILL, Wood-street, London, “ Boxes, drawers, &c.”—Dated ith 
June, 1867 


Th's invention relates to boxes for holding trimmings and other fancy goods, 
and consists in = Seapenarnnes them that a portion of the contents of the sald 
boxes, suffici jal or trading purposes, may be exhibited to view 
when the said oe are closed.— Not proceeded with. 

1722. J. F. BOETIUS and J. EICHHORN. Delahay-street, Westminster, “ Manu- 
Sacture of type for printing.” —A communication.—Dated |2th June, 1867. 

In carrying this invention into effect the inventors first prepare by the electro- 
type process a plate of copper, or any alloy o7 suitable metal harder and more 
durable than the well-known type metal, with type heads ranged in proper 
rows. They then moisten the plate with hydrochloric acid saturated with 
zinc, which plate is afterwards rubbed with an alloy of tin and zinc Theplate 
is next placed In a corresponding mould, and is then strongly heated on a 
glowing or very hot plate. In this state the type metal (which can either be of 
common type or any other cheaper metal, metallic compound, or alloy) is 
cast thereun to the required height. —Not proceeded with. 

1723. J COCHRANE, Grange, Stourbridge, Worcester, ‘‘ Pontoon bridge.” —. 
communication.— Dated \2th June, 1867. 

This invention consists in arranging a series of two or more pontoons or 
long buoyant bodies, by preference hollow metal vessels of comparatively small 
transverse dimensions, connected together by a trellis framework arranged 
similar in principle to a ‘‘lazy tongs”—namely, so as to turn upon the con- 
necting pins and to open out or fold together in such manner that the parts of 
the framing then lie closely side by side. Upon this framework is placed a 
deck or flooring, the separate boards of which are all hinged together, so as 
when not in use to fold together backwards and forwards. 

1724. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “* Appliances 
for horse shoes as a substitute for *roughing.’"’—A communication.—Dated 
12th June, 1867. 

In performing this invention a strong bolt is provided at one end with a 
jaw which fits over the inner edge of the front part of the horse-shoe, the 
lower part of the jaw is furnished with a spike or ‘‘brob,” serving as the 
* roughing,” to the front part of the shoe, The other end of the bolt has a 
screw thread formed upon it, and passes through a tapped bush in a bridge 
piece extending across the heel of the shoe, and taking purchase against the 
two inner edges thereof.—Not proceeded with. 

1730. E. T. HUGHES, Chancery-lane, London, “ Brushes.”—A communication, 
— Dated 3rd June, 1867. 

This invention relates to brushes made from bristles and other similar 
materials, the object being to secure the bristles in the back or stock of the 
brush without the application of a false back to the brush, or without the 
means employed for securing the bristles being visible upon the back of the 
brush. The bristles are secured in a solid back or stock by first drilling holvs 
partly through the back or stock, and then inserting a bunch of doubled 
bristles into each of the said holes with a wire staple, the ends of which, on 
being pressed down to the bottom of the hole, tarn longitudinally or laterally 
into the wood or material of which the back or stock of the brush is formed, 
and thus draw the wire tightly around the bristles so as to secure them firmly 
in the back or stock, 

1733. F. B. BAKER, and L. LINDLEY. Nottingh Impr 
or tentering, and in dressing or ing lace.” ~ : posed tah hoon, 1867. 

This invention relates, First, to improved means of stretching or tentering 
lace or other fabrics in dressing frames. For this purpose the patentees mount 
one or more of the pins or hooks upon which the fabric is fixed upon separate 
bars working upon rods or bars running the length and breadth of the frame at 
the sides and ends thereof. Secondly, the invention relates to improved means 
of distributing the dressing or material upon the fabrics to be dressed 
or stiffened, and for this purpose they employ a box in which the dressing or 
stiffening material is placed ; this box is provided with a roller working in the 
dressing or stiffening material, and other rollers fixed one underneath the box 
and one at each side thereof. Around these rollers an endless sheet or cloth is 
passed, and on the ends of the two outside rollers are fixed flanged or grooved 
pulleys, which run upon and are supported by a suitable tr»mway formed, by 
preference, of wire stretched between suitable framing formed on or fixed to 
the dressing frame, such flanged or grooved pulleys serving to support the 
distributing apparatus, and at the same time to give motion to the endless sheet 
or cloth carried thereby. 

1736. 1. HANCOCK, Nottingham, “ Apparatus to be used in signalling in and 
JSrom railway trains.” Dated 3th June, 1867. 

In order to enabie the guard or other person on a railway train to commu- 

nicate with the engine driver the patentee mounts in the guard’s van, or in other 








ts in stretching 
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bell whistle, which it causes to sound, and with:n 
is a piston which can be raised or lowered by means of a handle so as 
and so convey any pre-arranged signals. In 
give an alarm in case of danger, one of the 
cain fixed upon it outwards away from the 
sean an the eum ban paneed Gaping causes the en return of the 
arm, and in this motion the other end of the arm, which is furnished with a 
hammer head, strikes a bell, and as these motions are rapidly repeated, the bell 
he uses, by re two such hammer 
striking on opposite sides of the beli. In order to lay fog signals on the 
from a train in motion he be ay a yg ge Ley ed the 
signal, and which, when the fog signal is to ° lown 80 
= t . forward motion of the train during the time 
required for the operation may not affect the laying. 
1737. W. KiNG, Finchley, Middlesex, ‘* Apparatus for communicating between the 
ss te aa waives railway train.”—Daled 


For these purposes the inventor carries a cord or chain through tubes or eyes 
along the tops of the carriages on one or both sides (so as to work in either 
direction without turning the carriages), or it may be in the centre of the 
the said cords being connected by links between each carriage.—Not proc 
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1738. _— TUDDENHAM, Lower Marsh, Lambeth, London, ‘‘ Manufacture of iron 
or metal rail rods or bars for balconies. gates, railings, pillars, standards, 
or columns, &c.”"—Dated 14th June, 1867. 

The patentee claims, First, producing ornamental bars or rods of the kind 
mentioned in the title, by twisting prepared bars or rods, having their surfaces 
80 prepared or ornamented as to ams a twisted bar or rod of a given orna- 
mental section or surface, as describ’d ; Secondly, the us* of machinery con- 
structed and arranged as described for the purpose of twisting metal bars. 

1740. D. E. MCMAHON, Camp, Aldershot, ‘‘ Saddles.” —Dated \4th June, 1867. 

In constructing pack saddles the inventor forms the saddle-trees in such 
manner as to admit of their being adjusted to the animal which is to carry the 
saddle. For this purpose he connects the saddle-trees together at the top over 
the back of the animal by two screws, the one over the other, which, when 
turned, draw the parts in which they are fitted ss —— with. 
1744, J. FLETCHER and W. CARR, Blackburn, “ licabl 

to machines for sizing yarns or threads preparatory to > af and also to 
slubbing and roving frames.” —Dated 15th June, 1867. 

First, these teen Alen consist in causing the yarn or thread to pass 
through the size while subject to as little strain as possible, by driving each 
beam from which the yarn is drawn by friction or by frictional contact with 
a roller; Secondly, the invention relates to the mechanism for measuring and 
marking the —- which may be applied to other measuring purposes.—Not 





i Impr 


1745. J, om, Fulham-road, Brompton, London, “ Fire escape."—Dated sth 
‘une, 1867. 

This apparatus consists of a support and ladder. The support is con- 
structed of a rectangular horizontal frame similar in principle to the boards 
used by painters, which rests on the window sill or frame, and is formed of 
strong iron bars strengthened by cross-pieces. To the two side bars of this 
frame are fixed two longitudinal pieces or bars to form guides or slides for re- 
ceiving in a suitable position two vertical iron bars adjustable at any parts of 
the guides by means of pins attached to chains, and passing through holes in 
the guides and vertical bars or uprights.—Not proceeded with, 

1746. T. WALKER, Birmingham, ** Manufacture of a spring hook, catch, or 
Sastening.”— Dated \5th June, 1867. 

This invention consists, in the First place, in cutting out of metal a solid 
blank with lugs on each side hollowed out, and so arranged that the long ends 
act as a spring hook when doubled or bent about the middle; one end is so 
formed as to lap slightly over the other end; Secondly, the inventor cuts out 
of metal a blank somewhat similar with arms on either side, the one to be 
pierced so a: to allow a pin to be inserted, and when the end is closed round 
the said pin to hold it firm; the other cnd is to be pierced and turned in such 
a shape as to receive the point of the said pin, thereby making a kind of brooch 
fastening, the long ends to be so arranged and shaped into the spring hook as 
a‘oresall.—Not proceeded with. 

1753. G. AULIX, St. Heli-r's, Jersey, “Drilling machines and hoisting 
machines.” — Dated 15th June, 1867. 

This invention cannot be described apart from drawings except at great 
length.— Not proceeded wiih. 

1754. C. ERBA, Milan, “ Depilation and leather tanning.”—Dated 15th June’ 
1867. 

This invention has for its object the shortening of the tanning process. The 
operation consists in soaking the skins in a bath composed of the following 
ingredients :—Ninety-six parts of water, two parts of carbonate of soda, and 
two parts of hydrated oxide of lime, and reduced to a milky state. The skins, 
being well stripped of hair and washed in running water, are afterwards im- 
merred from four to ten hours ina bath composed of a hundred parts water 
and a half of ammoniacal liquid. Instead of this a bath of ammoniacal car- 
bonate may be substituted containing | percent. of the said salt. After being 
washed and scraped again the skins are immersed in a first bath of tannin 
marking 2 deg. to 4 deg. of density Beaume. In this bath the skins remain 
from ten to fifteen days, after which they are placed in a second bath of 6 deg. 
to 7 deg. for tour to ten weeks. 

1756. W. R. LAKE, Southampton-buildings, Chancery-lane, Landon, 
and saw-teeth.’—A communication.—Dated 15th June, \807. 

This invention cannot be described without reference to the drawings. 

1758. L. J. CROSSLEY, Willow Hall, near Halifax, and J, SUNDERLAND, 
Halifax, ** Machinery for oiling wool or fibre to prepare it for carding, 
combing, &c.”"—Dated \5th June, 1877. 

This invention is carried out in the folowing manner:—Over the endless 
apron or gill combs, or o’her instrument, ‘vhich carries the wool or fibre for- 
ward continuously, and in a thin layer, there is mounted a trough containing 
oil; along this trough from ead to end an axis passes, and near each end 
extremity of the tr ugh there is a disc fixed upon the axis, and wires or rods 
are strained between these discs, and, as the axis revolves the wires or rods dip 
into the vil in the trough, and emerge with oil adhering to them. There is also 
extenuing from end to end of the trough a stationary brush, 8» placed that the 
strained wires or rods as they come up out of the oil strike the bristles of the 
brush in passing them, and by these means the oil which the wires or rods take 
up is thrown off in a fine spray on to the surface or the wool or fibre. 


1759. R. W. BARNES, Manchester, ‘‘ Metallic pens and pen-holders conjointly.” 
—Dated \7th June, 1867. 

This invention consists in forming one or more holes, notches, indentations, 
or projections in we a positions upon | the length or periphery or edges ofthe 
pens as i to allow cor ing tongues or nibs, projec- 
tions or indentations formed on the holder, or upon any suitable form of spring 
disposed in the holder, or upon a spring disposed upon or forming part of the 
surface or periphery of the holder, to engage or lock at right angles to the 
length of the pens, into one or more of such notches, holes, indentations, or 
projections, when, by so locking in, together with tne action of the spring 
pressing at right angles or obliquely upon the longitudinal edges, or against the 
surface or periphery of the pens, such pen will be kept perfectly steady in 

osition, and will be prevented slipping into or dripping out of the holder 
whilst being used or coming out of the holder whilst being wiped. 

1760. J. MEIKLEJOHN, Dalkeith, N.B., “ Apparatus for lifting, lowering, and 
transporting heavy bodies,” — Dated ‘Uith June, 1867. 

This invention consists in mounting a gantry on or under an overhead turn- 
table.—Not proceeded with. 

1761. J. FLETCHER and W. CARR, Blackburn, “ Sewing machines.”—Dated 
17th June, 1867. 

he aw, invention relates to the mechanism or arrangements for feeding the 
fabric to be sewn, and consists in arranging the two surfaces between which 
the cloth is fed so that both will move with the cloth when fed, and, before 
they move back again for the next stitch one of the surfaces is lifted or 
removed from the fabric, so that both surfaces can move back without dragging 
or pressing upon the fabric, and at the same time leave the fabric at liberty to 
be treely turned.— Not proceeded with. 

1763. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Wood screws.”—A com - 
munication.—Dated 17th June, 1867. 

This invention relates, First, to wood screws, and particularly to those 
known as gimlet-pointed screws, and consists in forming in the shank of the 
screw one or more longitudinal grooves, flat sides, or indentations, which 
extend upwards from the point of the screw, and are transverse to the thread 
of the same. The Second part of this invention has reference to the tools for 
cutting the threads on the improved or other wood screws, and consists in the 
employment for that purpose of a cylindrical or other suitable curvilinear furm 
of tool, whether a complete cylinder or only a segment of the sume. 

1765. J. WELCH, Redditch, Worcester, “ Swivels for fishing tackle, &c.”—Dated 
17th June, 1867, 

The patentee makes the box or case of the swivel of a piece of metal tubing 
of the required length, the tube being open at both ends. Toone end of this tube 
he attaches by soldering a bow or loop made from a piece of wire. He makes 
the shank or stem of the swivel of a piece of wire, the head or knob being 
situated within the bow or loop, and he twists and fashions the opposite end ri 
the said wire into an eye or loop. 

1766. J. E. BOYCe and R. HARRINGTON, Birmingham, “ Umbrellas and 
."—Dated 7th June, 1867. 

The patentees claim applying to the runner of an umbrella or parasol a lever, 
one arm of which is made to engage with one or other of two stads or pro- 
aan pay the stick of the ambrella or parasol, so as to fix the said umbrella or 
parasol in its open or closed tion, the said lever being used in conjunctien 
with a longitudinal channel in the runner for enabling it to slide over the studs 
or projections on the stick without obstruction, substantially as described and 
illustrated in the drawings. 


“ Saw 











Park, Brixton, “* Indicating time by time- 
— Dated ne June, 1867. 
This ome — in causing time 


1769. G. T. apne Loughborough Park, 
keepers.” — communication. 


tically a succession of varying sounds, 
intervals of variation, the time, or eee & 

the dial may be at any time ascertained, and which = be made to ies 
the last hour only, or the last hour and quarters, or still more minute subdivi- 


sion of time. 
1773. W. COOKE. saees, © “ Apparatus jus for registering the number of passen- 
carried in —Dated \7th June, 1867. 


For thie purpose ones patentee makes use of three chief operating means or 
agents: First, the motion of the vehicle itself; Secondly, the we'ght of each 
er when seated; and, Thirdly, the weight of each passenger whilst 
passing on, to, or off from the icle. 
1774. D. SOWDEN and R. C, STEPHENSON, Bradford, “ Looms for weaving.”— 
Dated \7th June , 1867. 

This invention relates, First, to means of governing the order of picking, and 
to operate the picking apparatus in looms wherewith change shuttle boxes are 
employed at both ends of the lay or batten, and when two or more shuttles are 
required to he ed from either end in succession ; provements 
consist in having the picking shafts oe | A their upper ends in swivel 
brackets and their lower ends on oscillatory foots: These pedestals 
are connected by a rod which is movable besa 4 in either direction by the 
action of a cam operated by the ordinary Jacquard, or other indicating appara- 
tus employed for working the change shuttle boxes, by which the bottom ends 
of the picking shafts can be moved laterally. The Second part of this —- 
tion relates to the weft motion, or apparatus for detecting when the weft 
breaks or becomes used up, and consists, by one arrangement, in dispensing 
with the ordinary weft fork attached to the knocking-off lever, and instead of 
which in applying a weft grate at each end of the loom, which is hinged to o 
front of the batten and embedded in the shuttle race thereof, each having an 
arm projecting towards the breast beam, which takes into the notch of the weft 
hammer, or the lever which acts on the knocking-off apparatus when in position 


for that purpose. 
Reading, ‘‘ Beehives.”—Partly 


1775. Sir T. TANCRED, Bart., Pangbourne, near 
@ com ion.— Dated \7th June, 1867. 

The patentee claims the means described of enabling the combs to be ex- 
tracted by sliding laterally to and fro, whether the combs are suspended to only 
a single bar sliding along guide or are formed within a complete 
frame, and also by whatever contrivance the bar beneath which the combs are 
suspended is enabled to slide to and fro, whether by resting by its two ends on 
guide bars, or in notches or rebates cut into the sides of the box. 

1776. P. WELCH, New York, US .“ Machinery for rubbing or dressing printers’ 
types.”—Dated \7th June, 1867. 

This invention cannot be described without reference to the drawings. 

1777. W. FAIRLEY, Longhor, near Lianelly, Carmarthen, “* Mechanical arrange- 
ment for preventing over-winding in shafts of coal and other mines.” — 
18th June, 1867. 

This invention cannot be ee — to the drawing 
1779. C. D. ABEL, Southampton-bu » Chancery-lane, London, ** Repeating 

striking movement for watches, ~~ ‘oun timepieces.” —A communicalion.— 
Dated 18th June, 1867. 

These movements are worked by one and the same barrel that gives motion 
to the clockwork. The patent is too voluminous for abstraction.—WNot pro- 

with. 

1781. J. EDWARDS, Wednesbury, Staffordshire, “Lifts or cages and tubs for 
raising minerals from pits or mines, &c.”—Dated 18th June, 1867. 

The patentee forms the frames of his cages of pipes jointed by angles and T’s, 
as gas pipes are. 

1782. T. BROWN, Newgate-street, London, ‘* Apparatus for holding and lifting 

and dishes."—A communication. — Dated 18th June, 1867. 

This apparatus is designed for the purpose of lifting heated plates and dishes, 
and consists of two parallel arms formed of wire, &c., which extend radially 
from a rod or handle, the extremities being formed to lie under the rim of a 
plate or dish and support the same. One of the arms is fixed rigidly upon the 
handle, while the other swings loosely thereon, and is arranged to open and 
ailow the apparatus to be adjusted to articles of various sizes.—Not proceeded 
with, 

1783. J. G. JONES, Blaina, near Newport, “ sore to be used for getting 
coal, stone, and other minerals.” —Dated 18th June, 1867. 

This invention relates, First, to an arrangement of apparatus to be em- 
ployed when driving headings in coal mines, and is licable when hi 
are employed for cutting grooves into the coal to facilitate its removal. The 
special merit claimed is the laying in order of, first, longitudinal ; second, trans- 
versed ; thirdly, longitudinal rails to carry any coal-cutting machine and facili- 
tate its being moved out of the way. The Second part of the invention relates 
to certain improvements in the hydraulic wedging down cata 
1784. W. S. THOMSON, Cheapside, London, *‘ Construction of heating and 

annealing furnaces.” —A communication.— Dated 1th June, 18»7. 

This invention cannot be satisfactorily described without drawings.— Not pro- 
ceeded with. 

1786. D. JONES, Birmingham, “ Manufacture of coal vases, buckets, casks, kegs, 
bins, baths, sugar funnels, and other similar articles of hollow ware.’’— 
Dated \9th "June, 1867. 

This invention cannot be described without ref to the drawing 
7, - Son, Nottingham, “ Machine for bronzing.” — Dated 19th June, 

867. 


This invention cannot be described without refe to the drawing 

1789. M. LYONS, Birmingham“ Frames for looking glasses, pictures, and mould- 
ings.” — Dated 19th June, 1867. 

In performing this invention the i ntor gilds d, blown, or cut 
glass inside with leaf gold, or any of the well-known processes, so as to resemble 
a gilt frame; or he silvers them or coats them inside with Datch leaf metal, 
and fills them, if hollow, with any well-known composition, and then fits 
them on wooden frames, or unites them in any way to make frames or mould- 
ings.— Not with, 

1790. J. COPPARD, Jslington, “ Closing of doors, windows, and other such aper- 
tures with a spring. "— Dated \9th June, 1867. 

This invention consists in adapting a ring made of india-rubber or other 
elastic substance as a substitute for the ordinary spring used for the purposes 
mentioned in the title, which said springs may be either round, square, or flat; 
but the patentee prefers them flat. 


1795. J. H. JOHNSON, Lincoln’s-inn-fields, London, “ Treatment of yarns in- 
tended to be printed. "——A communication.—Dated \9th June, 1867. 

This invention relates to a mode of treating yarns of silk, wool, cotton, and 
other fibrous materials intended to be printed, and consists in weaving such 
yarns into a temporary loose fabric by combining therewith warp threads of 
cotton or other suitable material, such warp threads being disposed, by 
preference, in pairs at wide intervals, the yarns to be printed forming the weft 
of the temporary fabric. Yarns so treated or woven into a temporary fabric 
may then be printed or otherwise treated with colouring matter while stil! 
forming the weft of such fabric. After having been printed or otherwise 
treated with colouring matter the weft of the 'y fabric is 
or divided into hanks or skeins, to facilitate which operation the warp threads 
are cut and drawn out. Each length or portion of the said temporary fabric 
forming a hank or skein may be pushed on to a pair of wooden or metal rods 
or pins, such rods or pins being passed into the bends or loops of the yarn 
formed over the selvage cord, which may be either single or double, and the 
next inner cord or thread of the warp, which thread, for the sake of distinction, 
is termed the loop thread. 


1797. D. JONES, Birmingh of bails or handles, for articles or 
vessels of hollow ware. ..”— Dated 20th June, 1867. 

This invention consists in forming the bails or handles of articles of hollow 
ware in such a manner that a substantial bulk or swell is produced for the 
grasp of the hand. This may be effected in one way by cutting out a pair of 
blanks to an outline, which, when stamped in asuitable die or press, will form 
the twohalves of a curved swell or handle; a piece of rod iron or wire of 
suitable length and thickness to form the bail is then placed between or passed 
—_ the two stamped halves of the handle or swell, the ends of which are 

of such size and stamped so as to fit the circumference of the rod or wire. A 
small washer passing over each of these ends is held in position by turniog up 
the edges of the swell or handle, or by soldering the parts. 
aa A. M. CLARK, Chancery-lane, London, “ Apparatus for sewing saddlery, 

&e."—A communication. — Dated 20th June, 1867. 

In this improved apparatus two needles are employed, the one serving as an 
awl, the other carrying the thread; the two needles have at the same time a 
vertical movement, and also an adjustable horizontal movement, the needles are 
operated alternately. Secondly, the invention relates to improvements inthe 
arrangement of the shuttle whereby it is caused to pass through the loops 
formed by the waxed thread without touching it. 

1799. T. WILSON, Birmingham, “ Movable spanners or screw wrenches.” — Dated 
20th June, 1867. 

This invention consists, First, in actuating and adjusting the slide bar or 
movabie jaw by ee Se a conical worm or screw attached to the end of the 
w wrench engaging with a rack or screw teeth 
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spanners means of a small pinion engaging in the 
Sune! omuhegunao cise aediivtan a anol 


ween oz PERRETT, Somerton, Torquay, “ Blind yar 20th 

‘une, 

perteastag this tavention the patentee passes a cord over the wheel or 

sheave of the curtains or raller bin in the ordinary way, and then passes 
the same under a wheel, roller, or sheave fixed at the upper end of a balance 

CERES Oe EE ee S > ae ee an 


' outer casing being made open at both ends,so that the weight can work up or 











down through the same, and by its weight alone retain the curtain or roller 
blind cords at one uniform tension. 
1801. L. STERNE, Old Broad-street, London,“ Chucks or apparatus for 
a boring tools. ."—A communication. — Dated 20th June, 1367. 

in 


proper. 
tapered hole, the narrow parts of which is at the 
farther consists in combining with the spring jaws a shank held between the 
spring plates, and having 





toes. ¢ Cc. pre py yy rrangement or construction of adjustable wrenches.” 
20th June, 1 

The object of the First part of this invention is the arrangement and con- 
struction of an adjustable wrench in which the retaining power consists of a 

liquid, either water, oll, or other suitable substance. The Second part of the 
invention relates to a different arrangement of adjustable wrench.— Not pro- 
ceeded with, 
1804. H. w 1. B. Roose, 


» Frankfurter, Strasse, Braunschweig, “ Construction of 
bor slides." —Dated 20th June, 1867. 


Sate the top or other part of the bon cheve to Gtted © rank or passage. On 
two opposite sides of the passage centres or studs are fixed on which two arms 
are able toturn, At their upper ends these arms bo ef pee for the top of 
the passage, and the cover has a knob upon it by which it can be moved about 
its centres, so as to uncover the passage when required, but, when the knob is 
released, a counterbalance weight brings the cover back over the passage. 
Formed}with these parts, and turning on the same centres, are other arms a 
ing a cover for the lower end of the passage, and this is so placed as to close 
bottom of the passage when its upper end is uncovered. 


1809. W. ROBERTSON, and C, J. WADDELL, Manchester,“ Improvements in the 
apparatus by which the oscillations of the comb in the carding engines, the 
knife in the cotton gin, and the saw in the reaning machine, or reciprocating 
saw, may be ."— Dated 21st June, 1867. 

Aaseting ( to this invention the inventors employ as the instrament of malti- 
plication a knee joint having three axes, two external and one central, Of the 
external, one is a fixed stud, the other is a stud fastened in the part the 
oscillations of which are to be multiplied. The central axis is equally 
on each side of the live joining the three axes when the joint is as and the 
external axes are thereby made to approach and recede from each other twice 
for each oscil In more than one multiplication the second 
external axis is a stad in one of the legs of the second multiplying joint. —Not 
proceeded with. 

1807.W. CLARKE, Nottingham, “ Production of ornamental textile fabrics."— 

Dated 20th June, 1867. 
This invention cannot be described without reference to the drawings. 


1813. J. Pow1s and J. 8. James, Belvidere-road, Lambeth, *‘ Tenon cutting 
machines.’—Dated 2\st June, 1867. 

This invention consists in using three horizontal spindles with blocks and 
cutters for cutting double tenons, the wood being fed to the cutters in the 
ordinary manner. The spindles are preferred to be in the same vertical line, 
An arrangement of table with three slides is also described to be used with 
the machine.— .Vot with. 


1816. F. C. HENNET and D. SPINK, Bridgewater, “ prin for raising and 
lowering weights, for indicating and registering the amount lifted, and for 
7 ht.” — Dated 2ist June, 1867. 
The crane or other chain for lifting is passed through a block which is con- 
nected by rods to a weighted lever, the deflection of which shows the amount 
of weight being lifted, the iever having an index or dial and a needle or hand 
to indicate the deflection on the divisions of sugh dial which show the weight, 
For registering as well as indicating the weight a second hand is applied on the 
dial, actuated by the one first mentioned, which remains stationary on being 
moved to any point in order to register the emreaabe with. 


1818. W. Price, Birmingh “ Dies for st ”"—Dated 21st June, 1867 

This invention consists in casting the whole of the die in cast steel from a 
mould.— Not with, 

1820. G. SIMPSON, Whitburn, Linlithgow,\'' Charging and emptying retorts."— 
Dated 21st June, 1867. 

Here the range of retorts is built in the ordinary manner, and a frame is 
made for each retort that fits into and rests upon its bottom. Each frame has 
a set of trays, which trays are hinged to the frame at one side, the trays being used 
for containing the material with which the retort is to be charged. In front of 
this retort one or more trave ling frames is or are situated, any one of which may 
at any time be moved to any one retort of the series; its upper side is level 
with the bottom of the retorts, so that the frame and trays may be drawn out 
from the retort. As the trays pass over a plate at its back end they fall over 
on the hinge joints and discharge their contents, and on being again put into 
the retort the trays, as they pass over the plate before referred to, are thereby 
again lifted to their horizontal position, in which position, as they pass into 
the retort, they | are discharged by means of a belt of elevators, which discharge 
a certain q y of the to be distilled into each tray. When the 
frames and trays are passed into the retort its mouth is closed, and the distilling 
process is carried on in the ordinary manner. The frame and trays are drawn 
yn and out by chain gearing, and this and the elevator are actuated by a steam 
engine or other prime mover.— Not h. 

















SoutH KENSINGTON MusevuM.—Visitors during the week ending 
15th February, 1868:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., 10,003; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 am. till 4 p.m., 1496; 
11,499; average of corresponding week in a years, 19,016, 
total from the opening of the museum, 7,197, 


WonDERFUL MEcHANISM—A STEAM anggen Ladock Ded- 
drick, a Newark machinist, has invented a man that, thoved by 
steam, will perform some of the most important functions of 
humanity, standing upright, walking or re as he is bidden, 
in any direction, and at almost any rate of speed, drawing after 
him a Joad whose weight would tax the strongth of rtm stout 
draft horses, The man stands seven feet and nine inches high, the 
other dimensions of the body being correctly proportioned, 
him a second Daniel Lambert, by which name he is facetiously 
spoken of among the workmen. He weighs five hundred pounds. 
Steam is generated in the body or trunk, which is nothing but a 
three-horse power engine, like those used in our steam fire engines, 
The legs which support the automaton are complicated and won- 
derful. The steps are taken very naturally and = easily. As 
the body is thrown forward upon the advanced foot the other is 
lifted from the ground by a spring, and thrown forward. Each 
step or pace advances the body two feet, and every revolution of 
the engine produces four paces. As the engine is —— of making 
more than a thousand revolutions a minute, it w get over the 
ground, on this calculation, at the rate of a little more than a mile 
a minute. As this would be working the legs faster than would 
be safe on uneven ground, or on city cobble stones, it is 
to run the engine at the rate of five hundred revolutions 
minute, which would walk the man at the modest speed of 
mile a minute. The fellow is attached to a common rockaway = 
riage, whose shafts serve to support him in a vertical ition. 
These shafts are two bars of iron, which are made fast in usual 
reaped ade at yt ng = ay are curved so as to 
be joined to a ci bar, which passes around 
waist, like « girth, ond in © which the man moves so as to face in 
direction. Besides these motions, machinery has been 
by which the figure can be thrown back 
vertical, nearly forty-five degrees. This is done to enable it to as- 
cend or descend all grades. To the soles of the feet or corks 
are fixed which effectually prevent sli . Thew machine 
is so firmly sustained by the shaf so excellent a foothold 
that two men are unable to push it over, or in any way throw it 
down. An upright post, which is in front of the dash- 
board, and within easy reach of the » conte, custsinn $60 
miniature pilot wheels, by turning which these various motions 
and evolutions are directed. I It is ae ye that sufficient coal can 
be stowed away under the back seat of the carriage to work the 
nae? 2 Se, eh eacaeh Ca ee front 
last half a day. To prevent “ the giant” from frightening horses, 
Mr. Deddrick intends to clothe it, and give it as nearly as possible 
a likeness to the rest of humanity. The boiler and such 
are necessarily heated, are to be be encased in felt or woollen under 
garments. e cost of this “first man” is 2000 dols., 
pow ah Messrs. Deddrick and Grass, —— man 

ora ddeordien to run a year 
a 8. ) Advertiser, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 


OTHER DISTRICTS. 
(From our own Correspondent.) | 
On ’CHANGE IN WoLVERHAMPTON : Very Little Doing--REDUCTION | 
IN THE WAGES OF Biast FoRNAcE WoRKMEN: Ex'ent of the | 
Reduction : How the Men are Meeting their Masters— GRatIry- | 
ING CONCORD BETWEEN OPERATIVES AND AN EMPLOYER: Its | 
Significance at this Date—ON ’CHANGE IN BIRMINGHAM: The 
Amount of Work Being Done at Finished Iron Establishments : 
Only Little Business Done at the Market—Low Prices Ac- 
GEPTED FOR BARS AND SrrRips: Complaints of Underselling-- 
THE WAGES QUESTION: Continued Displeasure : 
Reduction Going On—Wuat Ear Dupiey’s AGENT 18 Domne: 
A Much-needed Alteration — ReporteD Activity IN NoRTH 
,SPAPFORDSHIRE AND CLEVELAND: What the Committee are 
Doing—A Compiete Repuction FaciLitaTED BY THE ACTION 
or Pic IroN Makers — GREAT COMPETITION IN THE PIG 
“Trave: Furnaces Out of Blast Specified—Coat TRADE: Active 
Inquiry: Prices Keep Up—Tue Sreet Question: The Cleve- 
land Specimens Exhibited Here: Pronounced Equal to Bessemer 
at much less Cost — Harpwares: Slight Improvement: Bir- 
mingham: No Reduction to be Madein Price of Brass: Wolver- 
hampton, Bilston, Wednesbury, Willenhall, Dudley. 


Tue meeting at Wolverhampton on Wednesday was confined to | 





+ the discussion of the wages question. It was made known that 


certain blast furnace proprietors have succeeded in bringing about | 
@ reduction in the wages of the men employed about their furnaces. | 
The following firms were named as having reduced or given notice | 
for 2 drop:—Messrs. Firmstone, The Leys; Mr. Matthews, Corbyn’s 
Halli; Messrs. Bradley, Bilston Brook; and Mr. Alfred Hickman, | 
Hot Holes. The reduction contemplated is generally 10 per cent., | 
but in the case of the last named firm is 145 per cent. Notices will | 
be given in some other instances next Saturday. There are other | 
firms who decline to give notice till there has been a reduction of | 
wages resolved upon in all branches of the trade. Nevertheless | 
they are requiring more work from their men, and are thereby | 
obtaining some little benefit. The men are reported to be raising 
no obstacle to the course which the masters are taking. They 
accept the drop on the principle of ** half-a-loaf being better than 
no bread.” Itis spoken of as very gratifying at a time when hard 
things are said of the men in the Black Country that they should 
be ready to meet their employers in this manner. 

The excellent feeling existing between some firms and their 
workpeople is illustrated in the fact that the 500 workpeople | 
employed by the Parkfield Te have presented Mr. Henry 
Marten, their employer, with a silver inkstand worth £50 and an 
address, on the occasion of the concern being formed into a | 
partnery with Mr. Marten as the managing partner. The circum- | 
stance is so interesting at this particular juncture of the labour | 

tion in South Staffordshire, that the address is quite worth | 
ing wpon record. Weshave, therefore, applied to Mr. Marten | 
‘or a copy. The document is as follows: —‘** Parkfield Ironworks, | 
Wolverhampton. —Address to Henry J. Marten, Esq., C.E.-- 
Worthy and Respected Sir,—Cherishing for you the highest and | 
warmest personal regard, sincerely sympathising with you in all | 
your anxious solicitude in carrying on for so many years this ex- | 
tensive and important works, and deeply grateful as we cannot but | 
be for youruniform kindness and courtesy, we respectfully beg your 
acceptance of the accompanying inkstand as a small token of our | 
unfeigned esteem and regard. We venture to y= that by con- | 
scientious and unwearied diligence we may secure the continuance 
of your kind consideration, and enable you comfortably, and with | 
satisfaction, to perform the arduous duties you may be called: upon | 
to discharge. It is with us, as managers and workpeople, a matter | 
of earnest hope that you may long be spared to us as.an example | 
we humbly try to. emulate, and that with your family in health 
‘and every happiness you may ever enjoy the benediction of God.” 
The testimomal was signed. by fifteen weeny all representing 
the different departments of the works, and ‘the treasurer 
ehairman, and secretary of the presentation committee. 

On ’Change in Birmingham yesterday (Thursday) the infor- 
mation was to the effect that very little improvement ,has-yet 
taken place in the condition of the iron trade of South Stafford- 
thire and East Worcestershire. There are first-class houses engaged 
in the making of finished iron, at which not more than two days 
work a week is being done the week through. Certain portions 
of the establishments are _ standing a whole fortnight, and 
when they are again put on they have only orders enough to keep 
them employed three and a-half or four days. These specifica- | 








tions worked out that portion of the works will be again put to | 
stand, with very little prospect of resuming under another fort- | 
might. There are other mills and forges at which about three and | 
a-lialf days’ work a week is being done. On every hand there | 
is a disposition to make the most of the trade which is | 
mow being done and of: its »prospects;.but very few. trans- | 
wetions were reported to day, and complaints as to the prices at | 
which finished iron is changing hands in certain instances were 
frequent. It was asserted, on the best authority, that bars are 
being sent from South Staffordshire free on board in Liverpool at 
as low a figure as £6, which means £5 10s, at the works, notwith- | 
wtanding that the list price for Staffordshire bars is £7 at the 
works, and that gas strip is being sold by a firm of 
position at £6 7s. 6d., whilst its price to be proportionate with the 
list bars should be £8 10s. All this is being done at a time when 
wages in the mills and forges are at a range usual when list. prices 
are £3 10s. Consequently it is urged that the trade is profitiess, 
and that at no former period in the. history of the Staffordshire 
iron trade was there a more urgent necessity for a revision inthe 
wages scale. Without declaring reductions all through, masters 
continue to be employed in cutting down expenses and making 
alterations affecting the payment of the men. Most attention is 
in the finished iron department, being directed to the millmen, 
where many extras have got on, or assistance has been seoured at 
the cost of the masters that at one time was: paid for by the men; 
‘but it isnot confined to the mills, The Earl of Dudley’s agent 
rhas led the way in bringing about a long desired ‘alteration in the 
relationship between the underhand puddlers and the proprietors 
ofthe finished ironworks. He has given notice that henceforth 


the underhands will be paid, not.a priee at the option of the »pad- | 


Alers,: but in the proportion of three-tenths of the earnings of .the 
puddler. The alteration is an improvement upon the old method 
in manyrespects.. The firms who.have been moving in vaim to 
‘bring about a reduction in the wages of. puddlers and ‘millmen. by 
“the action of the trade, as a whole, complain of the absence of 
manifested sympathy with their object on the part of theleaders of 
vthe trade. They allege that orders are in q leaving the 
district where makers: will not accept specifications at a Joss, and 
ypoint to North Staffordshire as now securing a: fair-accession of 
orders since they have-reduced the wages of the. men there. The 
amereased activity of the Cleveland district was-also-referred to as 
= toa ron A on the part of the ironmasters in that-district. 
conimittee, ever, arepostponing action till .acomprehen- 

sive reduction ean be brought about. 
©oal keeps in fair request at all but the-pits unattached to-rail- 
ways, and it is: a we ——- — at the collieries of lead- 
‘mg proprietors which retards the ging about of an arrangement 
a wages ‘all round «after the.mode eustomary. im this 

rict 

Owing to the inquiries which eertain steel makers in this district 
are making for a process tess costly than that of the old-fashioned 
verucible certain specimens of-steel now. being made in the Cleve- 
land district are being‘shown. ‘On Change in Wolverhampton on 
Wednesday Mr. John Jones, the secretary of the -I ters’ 





| that for the most part the manufacturers experience some 


| thing like average activity. The demand for hollow-ware, both | 


| ment, and at the neighbouring ironfoundries there is not so much | 
| activity as last reported. 


ition in South Staffordshire trade, and h it quit 
Poual to the Bessemer steel, though it can be made for very much NOTES FROM THE NORTHEBN AND EASTERN 
(From our own Correspondent. ) 


less money. 
Trade seatieunen enentifecteus,ciniithers ie a slight increase of | 
unemployed labour. The newsfrom South Australia received last Trvenpoor: The Cotton Trade and the Atlantic Oables—LEEDS— 
week precludes the —— of much improvement at present in | ~ ;rveppooL TRAMWAYS — STATE OF TRADE: & heffield: South 
the teade of that market, ithe advices just to hand from the | Yorkshire — TYNE: Cleveland Iron Trade—IRon IN East 
West Indies sopest — — anne” Lo America | : . 
the East Indies are taki er morc product just now, : 
and some of the factors of Birmingham and Wolverhampton report ne ae me tee 0 —!s "i 
rather more favourably this week of the home trade as THE increased activity in the earnings of the Atlantic cables for 
Scotland and the northern counties. | the six days ending February 15th averaged ry lve day. The 
The reports as to the state of trade in Birmingham are this week | Teceipts in the first half of February averaged £ peone 
considerably more encouraging than they have been for some time. | compared with woseol ms day in the corresponding, period of . 
Although no decided improvement has taken place, yet there is a | are pending for making uemmnet arene to Liver- 


LorHiAN — CoaAL NEAR WAKEFIELD — BARROW-IN-FURNESS : 





of more cheerful feeling in the trade, and it is believed that » more | pool from the north-eastern district more 


. 


tive improvement is at hand. In some departments, however, | With those charged from other districts. 
the: chpubaeal Gamma has never before been feltso keenly. Inthe | The Leeds town council has resolved to establish 
agricultural counties a slight activity is noticeable, and factors’ | communication between the various police stations of the town. 
travellers report that in the manufacturing districts the retail | ann 1 town council has oprees not to oppose the bill of 
shopkeepers are showing confidence, and ordering somewhat freely. | the Liverpool Tramway Company if the p s consent to the 
The: metal: rollers .te business dull, and the demand for | insertion of such clauses, provisoes, and amendments as may be 
material is moderate. The brassfounders are supplied with orders, | "eeommended by the corporate officers. The company has 
as are also the electro-platers and the edge-tool manufacturers. In ¢? make the experiment of tramways in Liverpool at its own cost, 
the fancy trades the slackness is still very considerable. The 2d to remove the rails also if the scheme is a failure. , 
military gun and pistol makers and ammunition manufactories are. Scarcely any change has occurred in Sheffield trade. There is an 
well engaged. improved demand for steel for manufacturing purposes. and for 
At a meeting of the Brassmakers’ Association in the Birming- | ¢xPort, and a moderate business has been done in most descriptions 
ham Exchange on Tuesday last it was agreed that with the im- °f Tailway ~~ a is little or noimprovyement to report 
proved state of the copper market it would not be desirable to , im,the iron trade of the South Yorkshire district; now that the 
make any alteration in prices. millmen at Elsecar have gone in at the reduction it is expected 
‘At Wolverhampton the demand is so slack, generally speaking, that the — will sh ortly follow their example. The demand 
i difficulty for South Yorkshire coal shows no great amount of animati 
in giving their workpeople even the limited employment which | #24 some of the collieries are working short time. For steam o 
has so long prevailed. Tn very few branches can we report any- | there islittle doing for Hull and Grimsby, but a fair trade is being 
done with the Lincolnshi + lat ap 
; : : ‘ : ‘ A somewhat improved demand is reported for Cleveland pig, 
a dhe vee ae auatencaae te pn went | although the foreign trade presents little improvement. The de- 
brisk in any of the leading departments, and the makers of edge- | ™@nd for manufactured iron appears to be better; the Consett 
tools, steel toys, cut nails, and washers report unfavourably of oe mills are in full work, and the plate and rail mills of 
their respective branches. Ickow, Vaughan, and Co. (Limited), at Witton Park, are also 
At Bilston the manufacturers of trays, waiters, and other busier. Deliveries of rails are being made from the Tees for Aus- 


kindred articles of japanned and tinned ware complain of in- | lia, and also for Dutch railways; some quantity of rails has 
creased slackness in the export demand and the house inquiries | #180 been sent to America. The iron trade of the Cleveland dis- 


s A : | trict is now happily free from any labour difficulty. 
are very moderate. Iron plate working affords a little employ- | Sn decheheltiictseatens nanan ae haves? a 
at the foot he aay ape in East Lothian. —_— 
At Wednesbury and Darlaston the railway plant and rolling | Extensive borings for coal are now being made on the Walton 
~ | estate of Mr. J. Waterton, near Wakefield. A seam between 2ft. 
stock trades are not much better than last reported, and the work cad Gh, Gs ieennenaical. .. eadaement tne 
Tities 


ple are not having steady employment. At the Old Park | 
Works some of the leading departments are not in full operation, The 1 to be fully equal to the best qua of the Barnsley seam. 


and at many of the smaller establishments business is still less | The machine which has been in boring is one by Messrs, 
active. It oapested that much distress prevails among the par- Mather and Platt, of the Salford Ironworks ; by it, instead of the 
tially unemployed poor of the neighbourhood, and measures are | ©, &c., coming up broken and in powder it is brought up in solid 
being devised for their relief. | Pieces nearly din. in diameter. . 

At Willenhall continued activity prevails in the door and trunk | Messrs. James Little and Co. have contracted for two new screw 
lock trades for South America, and the East India demand for | 8t¢amers of 1000 tons each, to be built by Messrs. R. Duncan and 
some descriptions of padlocks is .tolerably well sustained, but in | Co., of Port Glasgow, and to be employed in conjunction with 
the principal departments of the trade there is much slackness, | 80me of see ey of Messrs. Handyside and Henderson’s Anchor 
and the workpeople are shaving stiil less employment. Curry- Line in forming a fortnightly communication between Barrow-in- 
combs and bolts command only a moderate inquiry. Furness and the Mediterranean ports. 

In the Dudley district the chain and anchor makers are not 

in any of the leading branches, but orders for ‘‘ specialities ” 
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in the anchor trades preserve it from i. Colliery gear is 868 18 
commanding a little more attention, chiefly for the thick coal | coppgn—British—cake andtile,| £ sd. £38. d)|2£ 8.4. £58 a. 
district. The demand for wrought nails is quieter, and the dis- POT tON secccescsecceece | 73 0 0.. 74 O 0] 82 O 0.. 82 0 0 
turbed condition of affairs has not yet subsided on the part of the | Best selected.....-+..sss+0+. . : See = ° : - " Se - ° . 
protesting workpeople. ee nrnonoor 2 a a fae 6 ae oS 
(ett bee 
WALES AND THE ADJOINING COUNTIES. 70 5 0.. 70 10 0 75 0 0.. 76 0 0 
310 0.. 74 0 0 60.600 
1 (From our: own Correspondent.) 00 00 7 00 % 0 07% 

Tue Iron TBaDE: The Works Indifferently Bmployed: Few Orders 212 6 cash. 213 6_ cash. 

Received: A. More Satisfactory State Anticipated after the Rail- 6 5 0. 615 0} 610.0. 7 0 0 
way Meetings: Limited Inquiries from the Continent: Commence- ‘A105. ++ -0006 : 10 0.. 5 15 : ; . Bee ° 4 : 
ment of the Russian Season Looked Forward to: Shipments of | pes im — 518 ~ 0 ° 0|.5 5 0: 810 0 
Rails to the United States: Favourable Advices from the American |  gheets, singlein London ....| 9 5 0.. 6 0 0} 10 0 0..10 5 0 
Markets—Tue Pic Iron TRAaDE—THE TINPLATE TRADE—STEAM Hoops, first quali’ 850. 000) 900.9 5 0 
CoaL TRADE—THE SWANSEA SPELTER WORKS--THE GLOUCESTER | :Nailrods..... 75 0. 0 0 0] 717 6. 8 & 0 
Wacon Company—THE Factoky Act In SouTrH WALES. ‘ — 2 = Sw» . *. : 3 : rw . r 4 
| Durine the past week the iron trade of the «listrict has not mate- | “4s —— 21 0 0.. a1 5 0] 9 50-1 0 0 0 
tially altered its position, and in nearly all branches. the stagna- Other brands 19 5 0,, 1910 0} 19:10 0...20 0 0 
tion which has prevailed for so long a period is still observable, Gheet, milled ......cseec00. | 20 5 0. 0 0 0] 21 0 0.4 0 0 0 
and the works ave but indifferently employed. There are but few | Shots patent ....-sssseaceeee | 22.10 0.. 23 0 0 ja 0 0. 0 0 0 
orders received, and they continue on the books.a very shorttime, | Bed OF mimium.........0.+4. = 4 = : : : A : we = 1 3 
as they are for small quantities and speedily executed. Makers, < 26. 9 0.. 28 0 0| 30 0 0., 32 0 0 
| however, believe that matters will assume a more satisfactory 24.10 0.. 0 0 0] 2415 0..25 0 0 
state after the principal railway meetings. have been held, as it is 617 0.. 0 0 0} 617 6. 7 0 0 
well known the home railway companies are in want of consider- 20 0 0...22 6 0) 21 0 0. 0 0 0 
| able quantities of rails and other material, and that the directors | % 10 0. 0 0 0 * 0 0. 0 0 0 
are only waiting for funds to enable them to enter the market, as | Srant, Sweden f ; 4 See : : ° 15 2 + ; ° : 
they can make purchases at the present time with far greater | oe THIN | 15 6 02. 1510 0] 0 0 0. 0 0 0 
advantage than they will when the trade assumes something like | Try, Banca, per tOl...-.scceee| 411 0.. 412 0| 48 °0,, 49 0 
its former vitality. From the Continent inquiries are limited, and | Straits, fne—cash . 49 %. 410 uv} 4410. 4 5 0 
the purchases exceedingly small, but the success of the various For arrival . 41010., 0 0 4610. 00 0 
continental railway loans is looked upon as an indication that | =mglish blocks 413. 0.. 416 0) 4 8 0. 4 10 : 
eventually some large orders will be forthcoming from that quarter; | Reiuodt is bleak . a . Hs . : B — : a 0 

and as there is every prospect of peace continuing, some. makers | pyyprarss per bx of 225 sheets. = = 
believe that the improvement will set in at an earlier date than Mies cocesasecannancasest 2.4: Ba O96) 1 Ae REO 
many anticipate. The commencement of the Russian season is | .IX dittO.csccccccccccccscces | 1 7 Gee 1 8 6] 110 6. 113 0 
anxiously looked forward to, as several large orders are expected | IC eccccccccccccccs || 1 8 Dee 1 9 OF 110.9.. 113 0 
from the Muscovite empire which will .afford employment to a | EX ditto.ccccccrscccscccecee | 114 O.. 116 Of 116 One 118 0 





number of hands. From the United States the demand for rails 
has slightly increased, and there are several large vessels: at the | 
local ports taking in cargoes for the American markets. The 
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advices lately received from that country are considered favourable 1863. | 1867. | 2868. | 42067. 

as to future requirements, and should no political contentions | Pe*4— £ 36'S 14 FH Fe eri OM * O* 

—_ to aaeties with pp ne ti ay i the oe a months ‘red Ke 2 £8] 345 68 || Canada, is quality 17 018 10 7 0 9 10 

will probably witness a considerable increase in the shipments to ° ae. % 

the States. For pig iron inquiries have increased, and in is a $ $13| 510 6 a4 ‘Be ob % ie a 0 

more cheerful tone prevailing than for some. weeks past. 1B 10 4.10) 8 20 410 || Einland, .oor:000 7 BS ory 

— command a better sale, and prices are somewhat - 310 § 0] 310 6 0 = ETS; 8 819.1810 

er. 1 v Pi 0 

: Steam coal proprietors have several orders on their books princi- “Se smi se siclteme nS 3 0.3020 

pally for the mail packet stations and French markets, and as -3 0 8 5| 8 0 3 5}| Christiania,per 

stocks-are known to be low at the former there is a large increase set tlietcl Ree oe? 

anticipated in the demand. It cannot be said that, there is any | 5 0 6 0] 5 O 6 O|| Deckpisnk.Dnt} » 0:28.24 

increase in the demand from the other foreign markets, and until aie 5 Sloemoe ore . 

the prices. obtained have .edy d the-trade will not attain .any- 62 2 0) 610 7 10 pipes... 70 ems oa ose 8 

ee & satisfactory position. Queberwbtapruce 13,0 19" 0| 13 40 91 10 || Baltic down ‘eee oe ° 
f ‘alling off: in the-eopper: trade at Swansea has to a great | siJobn whtspruce 131015 10|13 015 0 fron 








extent been replaced by the erection of extensive spelter works, 
which give employment to a-large number of hands, and as the 
business becomes developed the workmen will be increased like- | | ARRANGEMENTS have been completed with the Central Wales 
Wise. Company for taking a joint lease, of the Vale of Towy.Railway, 
The directors of the Gloucester Wagon Company (Limited)have | subject to the sanction of the shareholders. 
declared an interim dividend at the rate of 10 percent. per annum. THE ADMIRALTY.—It has been a common expression in the 
‘The clause in the Factory Act Extension Bill'-which enforces the | mouths of Englishmen that ‘‘ boards” have no souls; but te-prove 
attendance at'school for certain hours in the day of children under | that the Admiralty board has some sense of feeling, we can. ga) 
thirteen years of age, and which places other restrictions upon | that only lately a commander in the royal navy, who had met. wi 
their employment, has-been.found by the ironmasters of South a fearful accident, had his case properly. represented, and to the 
Wales to create great inconvenience, and, as they imagine, un- | gratification of himself and friends a decision was rapidly arrived 
necessary trouble and expense. They therefore resolved to.put an at by their lordships doubling the pension,. which, under ordinary 
end to the difficulty by dismissing from their employ all boys circumstances; he would have received. Again, a poor assistant- 
coming under the previsions of the Act, which step has already been surgeon died-who had not served sufficiently long to- qualify his 








Association of the north, exhibited such specimens, and in. parti- 
cular that made by Gjier’s process, Some of the Cleveland ‘steel 
has been tested by a steel maker of this district occupying a high 


into e The consequence is that a large number widow for a pension—in fact she was in deep distress. My 
of children are thrown out of employment, and as their parents lost no time in directing a handsome gratuity to be sent toher, 
cannot afford to send them to school they are left to wander about following up the principle of ‘‘ bis dat qui cito dat,”—Army and 
the streets in default of obtaining other employment. ' Navy 
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THE PRACTICAL APPLICATION OF SPECTRUM 
ANALYSIS TO THE BESSEMER FLAME. 


Tue present employment at Neuberg and Gratz, in 
Austria, of spectrum analysis to the Bessemer flame, forms, 
as far as - can ong mg oe =o 
application of spectrum analysis to this important purpose. 

Gon this fact we feel all ~ gad called upon in simple 
justice to insist, as the number of the “ Philosophical 
Magazine ” for last December contains a paper by Dr. W. 
M. Watts, formerly an assistant of Dr. Roscoe, of Man- 
chester, in which are statements that we feel bound to con- 
tradict from personal knowledge. It is well known that 
Dr. Roscoe was the first to propose, “in the form of a short 

reliminary notice in the ‘ ings’ of the Manchester 

iterary and Philosophical Society for February 24th, 1863,” 
the practical employment of spectrum analysis in the Besse- 
mer process. All this is quite correct, but Dr. Watts also 
states that “an important practical result of the observa- 
tions on which these communications were based was the 
discovery that the exact point of decarbonisation could be 
determined by means of the spectroscope with much greater 
exactitude than from the ap nce of the flame itself. the 
change in which indicating the completion of the process is 
minute, and requires a rp pense experience to detect with 
certainty. This method of determining the point at which 
it is necessary to stop the blast was, indeed, at that time 
= in constant use in Messrs. Brown’s works at Shef- 

eld, and has since been introduced with equal success by 
Mr. Ramsbottom (at the suggestion of Dr. ), at the 
London and North-Western Railway Company’s steel 
works at Crewe.” So far is this from being the case now 
that the spectroscope has long been abandoned at the Atlas 
Works; and, after a most persevering series of experi- 
ments, conducted under the direction of Dr. Roscoe him- 
self, the spectroscope has long been abandoned at Crewe, 
so that the merit, as will be seen from the following, of 
the actual practical application in this way of the spectro- 
scope is due to Professor Lielegg. 

With the exceptions of a short note by Professor 
Roscoe (“ ings” of the Literary and Philo- 
sophical iety of Manchester, vol. iii, p. 67, 1863), 
and of a lecture in May, 1864, by the same gentle- 
man, before the Royal [nstitution, no scientific work 
on the spectral analysis of the flame of the Bessemer con- 
verter has been published before the researches made known 
during the last year by the Austrian Professor A. Lielegg, 
and printed amongst the reports of the “Proceedings” of the 
Imperial Academy of Sciences at Vienna. The main result 
of Professor Lielegg’s observations is, that by the aid 
of the spectroscope both the beginning and the end of the 
decarbonisation of the iron can be accurately determined ; 
further, that a particular part of the refining period cha- 
racterised by the appearance of bluish-violet lines, is ob- 
eervable only in the spectroscope; and finally, that the 
— and disappearance of these lines may be em- 
ployed as the means for determining the end of the charge. 

t is a noticeable fact that since the conclusion of Pro- 
fessor Lielegg’s experiments the spectroscope has for some 
time been constantly employed at the Bessemer works of 
the Austrian Southern Railway at Gratz, and has come 
into} use at the works of the State at Neuberg. The 
instruments employed in the experiments were at first a 
simple spectral apparatus, without either a combination of 
lenses to keep the entering rays of light parallel, or 
a magnifying telescope, but consisted merely of two 
prisms, fastened according to the angle of smallest 
refraction to the bottom of a small closed wooden 
box blackened inside. On the one side of the same it 
is provided with a telescopic tube, having a slit so 
arranged that the rays of light entering fall upon the 
middle of the first prism; the spectrum is observed 
with the naxed eye through a properly-situated cleft in 
the box. Bright daylight rays give a spectrum in which 
the stronger Tusneciaine lines are distinctly recognisable. 
The spectrum is small but very distinct and bright ; on 
which account the slit must 4 made very narrow, and 
this precautionary measure is also necessary in observing 
the Bessemer flame, on account of its great illuminating 
power, as otherwise the brightness of the lines would be 
almost equal to that of the kground. Subsequently a 
larger spectroscope was employed. The latter instrument 
was provided with a telescope having a magnifying power 
of six, and with two prisms, each with an angle of refrac- 
tion of 60 deg. Both prisms were adjusted to the mini- 
mums of deviation for the line D. The apparatus was 
also provided with a Steinheil scale tube for measuring the 
lines. Both spectroscopes were manufactured in the work- 
shops for philosophical instruments at the Polytechnic 
Institution in Vienna. 

The spectrum peculiar to the Bessemer flame, which 
makes its appearance at the commencement of the boiling 
= and attains its test distinctness during the first 

f of the refining period, is—without regarding the lines 
proceeding from the potassiam, sodium, and lithium 
teenie the spectrum of burning carbonic oxide. 

e spectrum contains several characteristic lines and 
— of lines, the respective positions of which were 

etermined by a scale of lines dividing the space between 
the two characteristic potassium lines K a and K # into 
255 equal parts. The result of the observations during 
eight charges were as follows :— 

259 = K a (potassium line). 

233 Li a (lithium line). 

212) Group of three narrow red lines, of which 

a) no the first and third were mostly distinctly 

208 visible. 


§ 904 Middle of a broad dark line of absorption with 
a indistinct borders, 
201 Sodium line. 
200 Narrow dark lines. 
Group of three greenish-yellow lines, of which 
195 the third (184) is the brightest, and is always 
B+ 190 the first to appear; 
| 184 
appears filled with greenish-yellow lines. 





| 
| 


Duri 
when the flame is very size, is flickering, drawn out, and exhibits sometimes in- 
luminous, the whole space, from 199 to 184, ternally a yellow cone. The a of the spectrum 
quussel e 


174 ) Group of three light green lines, the third 
y $1725 1715) is the brightest and first to 
1715 appear. 
167 ‘Bright green lines only visible during the 
- refining period. 
2 
3) 160 Group of four greenish blue lines of equal 
158 brightness, 
155°5 
148 
- 2 1445( Group of four equally bright light blue 
141 lines. 
136°5 


(End of a group of several blue equi-distant 

lines immediately following the last line 

113 (136°5) of the former group; the lines are 

much less luminous, and are not even 
always visible. 

g] ) Borders of a group of four bluish-violet double 

67 lines, only visible in the refining period, but 

not always distinctly. 


41 Bright clearly bordered bluish-violet line a 
pearing in the refining period iediianaeuty 
with the group (81—67). 
4 K&, second characteristic potassium line, 
ni 2 Bright violet line. 


The groups of lines marked a, 8, y, 6, and ¢, and the line 
n characterise the Bessemer spectrum, and this is com- 
pletely identical with the spectrum of the carbonic oxide 
flame observed during the preparatory heating of the con- 
verter with coke. With regard to the other lines which 
appear only during the refining period it can not be 
affirmed with equal certainty that they proceed from the 
carbonic oxide spectrum—although this is exceedingly 
probable—as the high temperature during this period may 

ibly cause the volatilisation of other substances, either 
rom the molten iron or from the lining of the converter. 

The general character of the Bessemer spectrum coincides 
with the other spectra hitherto produced by the combus- 
tion of gases containing carbon, and all that Attfield 
(Edinburgh Phil. Tran., vol. xxii, p. 224), Dibbits 
= Analyse, Tassemeyer in Rotterdam, 1863), Pliicker 
(Trans. of the Roy. Soc., London, vol. clv., part L., p. 15), 
and others have said concerning the peculiarities in colour 
and grouping of the lines refers to the Bessemer 
spectrum, for it possesses exactly the same groups of lines 
as the spectra of ordinary coal gas, of elaidin, and of cyano- 
gen, but their relative position is different, according to 
the observations of Professor Lielegg. 

While in the spectra of cyanogen and of ordinary coal 
gas the three groups, following one after the other in the 
yellowish green, green and blue parts, coincide completely, 
not one of the groups in the Bessemer spectrum coincide 
in position with those of either the above mentioned, or 
any other spectra. Another remarkable difference is to be 
found in the varying luminosity of the single lines. In 
all hitherto examined carbon spectra the line of each group 
which is the least refracted is the brightest while the fol- 
lowing lines become duller; in the Bessemer spectrum, on 
the other hand, exactly the contrary is the case with the 
groups 8 and y, and in the groups ? and « there is no differ- 
ence at all in the luminosity of the respective lines amongst 
one another. 

The above-mentioned differences give the rum a 
certain peculiarity, and if one considers the chemical nature 
of the carbonic oxide, which does not admit the supposition 
that carbon is separated during the combustion, one may 
very well conclude that the Bessemer spectrum proceeds 
from the incandescence of the carbonic oxide, and not of 
the carbon. 

In conclusion, we may add that attempts to absorb cer- 
tain parts of the spectrum by means of coloured glasses, in 
order to increase the distinctness of others, did not lead to 
any noticeable results. 

he following observations were made with regard to 
the development of the Bessemer spectrum in the different 
periods of the process, and the connection between the 
alterations in the spectrums and those in the flame of the 
converter, during a series of — of grey charcoal pi 
iron. At the ame | of the charge } wt was a wank 
continuous spectrum, the yellow part quite invisible, the 
blue and violet part very weak and indistinct, even the 
sodium line was absent. The latter highly remarkable 
fact, considering the great delicacy of the sodium reaction, 
can hardly be owing to the absence of vapours of sodium 
salts, or to an insufficiently high temperature, but must be 
ascribed to another cause. The flame, during the slag- 
forming period, is namely not a real flame, as it is not 
formed by burning but by a number of ejected 
ay After this period has continued a certain time, 
the luminosity and size of the spectrum increases, and 
after one minute at the most, subsequent to the first greater 
ejection of slag, frequently, however, at once, the sodium line 
flashes out, after one or two minutes more it remains dis- 
tinctly visible up to the end of the c 

From this appearance the commencement of the boiling 
period is characterised, for as soon as the sodium line be- 
comes perfectly visible one line in each of the greenish- 
yellow, n, and violet parts of the rum may be 
observed, and just as the practised eye of the metallurgist 
detects by the appearance of carbonic oxide in the flame 
the change of period, so the same change is also character- 
ised by the appearance of these first carbonic oxide lines 
in the spectrum. The lines which appear first are :—184 
of the group §, 171°5 of the group y, and the violet line 
2, marked » (the last line lies just next to the potassium 
line K £, but is only seen se from the latter when the 
slit is very narrow ; when the slit is wider both lines touch, 
forming one broad violet stripe; the size of the slit is then 
the best when the distance from the one line to the other is 
the same as their own width). 

greatly 


the boiling period the flame increases in 


with that of the flame. line 3 and « appear, 


very clear and distinct 
seen next to the line 136°5 of the group ¢, 
space up to 113. 

On account of the varying brigh 
from which the spectrum proceeds the 
stant in appearance during this i 
as regards the bright lines, ay ae Saene 
dark shadowings, which are doubtless lines absorp- 
The dark stripes denoted 204 and 200 remain, how- 
ever, unchanged. 

During the now following refining period the flame 
assumes a peculiar form, and a considerable increase in 
temperature and luminosity, and the lines in the spectrum 
attain now their maximum of brightness. But the com- 
mencement of this period is not so accurately determinable 
as that of the boiling period. Very characteristic of this 

riod, however, is the appearance of fresh lines in the 

luish-violet part of the spectrum. From four to six 
minutes previous to the end of the charge, therefore, just 
during the next intense refining process, a group of one 
blue equi-distant lines (81 to 67) becomes visinle, each 
having the appearance of a double line. Shortly after- 
wards a very bright and sharply defined bluish-violet 
line (41) also appears. These lines remain visible durin 
some minutes, at the close of which, first the single line (41 
and then the group (81 to 67) disappear. e whole 
spectrum then becomes duller, a sign of the closely 
approaching end of the decarbonisation, The luminosity 
of the background remains unchanged, whilst that of the 
lines diminishes, and at last the lines disappear in rather 
rapid sequence, in the reversed order of their former 
appearing, until only the two lines (184 and 171°5) remain 
visible—at this moment the — is generally finished. 

From the above details it will be perceived that by the 
aid of the spectroscope both the beginning and the end of 
the decarbonisation of the iron may be accurately deter- 
mined. It only remains to be said that the above experi- 
ments of Professor Liel were made in the Bessemer 
works of the Austrian Southern Railway at Gratz in 


t 

Seal addition we give here the results of a personal 
inspection in January last by a foreign correspondent of 
the process as carried on at the Bessemer works at Gratz 
Here the requisite quality of steel—No. 5 hard or. No. 6 
soft—is always invariably obtained. At five minutes past 
two 66 cwt. of grey pig iron melted in a reve 
furnace were run into the converter; at twenty-one 
minutes past the yellow sodium line (201) first became 
visible, and at thirty-six minutes two the carbonic 
oxide lines in the spectrum vanished entirely, and the con- 
verter was turned down to receive the charge of 5} per cent. 
of spiegeleisen. According to the statement of the con- 
ductor of the process, Mr. Kupelwieser, the quantity 
of carbon present in the convertea pig iron at that 
moment is invariably ‘03 to ‘04 per cent. After the 
addition of the spiegeleisen the converter remained un- 
moved vntila quarter to three, when its contents were 
poured iato the casting ladle. 

In conclusion, however, we must not omit to remark 
that the application of the spectroscope has still occa- 
sionally difficulties to overcome. Thus, although it has 
hitherto been always perfectly successful at Gratz, at the 
Imperial Works at Neu the conclusion is often obscured 
by the dark smoke exhaled at this period from the mouth 
ob the converter, which causes the spectrum to lose its 
distinctness. The reason of this is difficult to ascertain. 
Perhaps it lies in the fact that at Neuberg the pig is run 
direct from the blast furnace, whilst at Gratz it is re- 
melted in a reverberatory furnace; or what is more 
bable, it is caused by an excess of manganese or silicium. 
The latter hypothesis is supported by the results of an 
approximate analysis of a small quantity of this smoke 
obtained at Neuberg by means of a wrought iron tube 
inserted into the mouth of the converter. The condensed 
product contained 36 per cent. of silica, 16 per cent. of pro- 
toxide of iron, and 48 per cent of protoxide of ese. 
Neuberg pig iron, as com with most other Styrian pig 
irons, is generally richer in silicium and manganese. us 
Neuberg pig iron contains from 2 to 2} per cent. of 
silicium, and 2 to 3, and more, per cent. of man; 

The following further details ing the dark brown 
vapour evolved from the mouth of the house converter 
towards the end of the in quantities varying with 
the nature of the pig iron, may not prove uninteresting.’ - 
As this phenomenon exhibits itself in a much greater 
measure during the Bessemer process as carried out at 
Neuberg than at Gratz, Mr. Schdffel, assistant chemist at 
the Leoben College laboratory, undertook to collect a 
quantity of vapour at the former place for analysis. In 
order to obtain the vapour in perfect purity, a bent 
wrought-iron tube half an inch in diameter was inse 
into the mouth of the converter and connected by means 
of ashort india-rubber tube with a glass receiver. The 
total length of the tube was about nine feet, and the mere 
pressure of the blast was sufficient to drive the = 
through the same. By the time the vapour reached the 
tube it had cooled down to the ordiaary temperature and 
condensed on the sides of the receiver in the form of a 
very voluminous light white powder. From a very careful 
analysis of this powder its exact composition was found to 
be :—Silica, 34°86 per cent.; protoxide of iron, 16°29 og 
cent.; and baerne# of ese, 48°23 per cent. r. 
Paul Kupelweiser, the man -who introduced the use 
of the spectroscope at the Bessemer Works at Gratz, and 
who has been constantly conducting the Bessemer process 
there by aid of the same during several months with 
various kinds of pig iron, is of the opinion that the evolu- 
tion of this vapour increases solely with the amount of 
manganese in the pig, and this opinion is sup by the 
result of the above analysis of the vapour, in which the 
manganese is present to the amount of nearly one-half, 
It need scarcely be added that the difference in colour 
between the vapour as seen evolving from the mouth of 
the converter and that as seen condensed, proceeds merely 
' from the different conditions of light. 
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INDUSTRIAL STATUS OF THE COUNTRIES 
REPRESENTED AT THE INTERNATIONAL 
EXHIBITION OF 1867. 

BRAZIL. 

Peruaps there is no stronger contrast amongst the coun- 
tries of = globe than that ao — in a every 
respect between Belgium, whose industrial position we 
briefly considered in a recent number, and the vast empire 
which forms the subject of our present notice. Theformer 
country is one of smallest and the most populous of 
the important European States, and one of the most marked 
instances of the ex i development of productive 
power brought about bya highly trained i ’ : 
a proportionally enormous population to live and flour 
on @ land which, though moderately fertile and fairly 
endowed with mineral resources, is far from possessing 
that redundance of natural wealth which is to be found in 
many countries that do not approach Belgium in popula- 
tion or actual productiveness. 

When we turn from this miniature kingdom with its 
5,000,000 inhabitants to the vast territory of the Brazilian 
empire, occuping one-fifth of the new world, one-fifteenth 
of the itable surface of the globe, and spreading over 
am area of upwards of two millions and a-quarter square 
miles, on which, however, is a population not much more 
than twice that of little Belgium, we cannot fail to be 
struck with ‘the extraordinary contrast in the con- 
dition of the two countries. In one respect, how- 
ever, the contrast is not borne out, and it is from their 
similarity in their commercial relations with England that 
we are disposed to place them side by side in the series of 
short industrial reswmés which may serve to give an out- 
line of the present standing of manufacture and industry 
in general, and the more pressing requirements in these 
respects of the countries who exhibited last ‘year. The 
similarity to which we have alluded between Belgium and 
Brazil consists in the fact that these two countries trade 
more especially with England in proportion to their 
respective populations and wealth than do any others, 
that in fact the trade of each, both in ‘export and import, 
is about as large with England as with all other countries 
put together. The greater number of Brazilian exports come 
under the class of natural productions or raw material, as is 
the case with every new country, and hitherto the labours 
of the engineer, whether ¢ivil or mechanical, have been 
—_ devoted to facilitating the means of transit by 

ich these are brought intomarket. Aittention was first 
ef course directed to the establishment of coasting and 
fluvial steam communication, and the State now subsidises 
fourteen native companies carrying on these services. 

When we consider that the Amazon alone has upwards of 

4000 miles of navigable water, and would allow of almost 

the largest class of vessels penetrating to the foot of the 

Andes (nearly 2000 miles in a direct line from the Atlantic 

coast), and yet has only eight steamers plying = on 

it, we may well assume that the fourteen subsidi 

companies go a very short way to supplying the wants of 
commerce in this direction. There are at present open for 
traffic in the empire six railways, having an ag, te 

about 373 miles of line, producing a gross income of about 
£300,000 a age and .realising a net profit of £81,000 per 
annum on the capital, or £217 10s. per mile per annum, or 

3 per cent. if the lines were constructed on an average at 

£900 a mile, but we have not reliable information on this 

head from all the railways, and suspect that the cost 
greatly exceeded this figure. 

The most important railway is that called “The Don 
Pedro II. Railway,” which is intended to unite the pro- 
vinces of Rio de Janeiro, St. Paul’s, and Minas. It is open 
to traffic from the capital to Commercio on the river Para- 
hiba. The first section from the capital to Belem crosses a 
level plain for the distance of about thirty-nine miles, but 
the second section, traversing a sierra, is, as the Brazilians 
themselves say, truly a monumental work. Its length is 
about twenty-nine miles. The third section, following in 
its descent the course of the Parahiba, is open for traffic for 
a further distance of twenty-four miles, and in order to 
complete the entire railway there remains about 163 miles 
to be made. This railway was commenced by a Brazilian 
company with a capital of four millions and a-quarter. Its 
average annual receipts are £135,000, and its expenditure 
£90,000. 

Its interest was guaranteed by the State at the rate of 
7 per cent. per annum; but the line has now been taken 
by Government, and the authority to prolong the railway 
across the province of Minas up to the basin of the river 
San Francisco depends on the resolution of the legislative 
power. A commission of engineers is at present employed 
im surveying the extension line. 

The Bahia Railway is intended to cross that province up 
to the stream of the San Francisco, and is being carried 
out by an English company, which has obtained, with the 
concession, a guaranteed interest of 7 per cent. on a capital 
of £2,000,000 sterling. The portion already constructed 
and opened for traffic extends from Bahia to Alagoinhas, a 
distance of 144 miles, The receipts on this line are only 
about £28,000 per annum, whilst its expenses are nearly 
£40,000, The remaining section of the line from Alagoinhas 
to San Francisco has been surveyed by Mr. Vignolles. 

The Pernambuco Railway is intended to run from the 
port-of Recife through the interior of the province, also 
ending on the banks of the San Francisco. It is in 
English hands, the nominal capital being £1,200,000 
‘sterling, with a Government rantee of 7 per cent. 
interest, and extends from Cinco Pontas, near the city of 
Recife, to the Una station, on the banks of the river of 
that name, a distance of seventy-nine miles. Its condition 
is not quite so miserable as that of the Bahia Railway; but 
the scale of its receipts is ridiculously small for the length 
of the line, amounting only to about £53,000 a year, with 
an expenditure (nominally?) of £32,000 a year. 

The San Paulo Railway, of which we have already given 
some details, is destined to join the port of Santos with 
the interior of the province, and is also an English under- 
taking, with a7 percent guarantee on a capital of about 





£2,700,000. It was,.as our weaders are aware, opened on experience and ability to enable them to serve afterwards | 


16th February last, from Santes to Jundhiaey, a 
distance of eighty-six and a-half miles, The extension to 
Campinas has been surveyed by Messrs. Fox and 
Bennaton. 

The Cantagallo Railway serves the interests of part of 
the province of Rio de Janeiro, commencing at Villa Nova, 
a port on the river Macacu, navigable up to this point by 
steamers, and it is intended to be carried on to Nova 
Friburgo, a distance of sixty-one miles, Only half this 
distance (being the pertion across the flat) is;completed 
by a native com , to whom 7 per cent. is guaranteed by 
the provincial Government. Its receipts on thirty miles 
amount to about £22,000 a year, leaving a margin of only 
£2000 a over its expenditure. 

The Maud Railway, which connects the port of Maua, on 
the bay of Rio de Janierv, with the base of the Petropolis, 
or Sierra d’Estrella range, isa happy exemption to all the 
other Brazilian railways. It is only eleven miles- long, 
has a gross revenue of about £60,000.a year, upon which it 
nets nearly £30,000. It was.constructed by a Brazilian 
company without any guarantee or favour from the 
Government, and serves for the transport of all the pro- 
duce brought down from the interior by the “Unias 
e Industria” and a roads, two of the very few but 
excellently constructed highways of Brazil. 

Notwithstanding the eminently unsatisfactory state in 
which Brazilian railways now stand we find their develop- 
ment by no means arrested. Their present deficiency of 
traffic is due to two. causes—want of population and want 
of roads. The former evil, in the natural course of things, 
is steadily diminishing, and must bring in its train an 
amelioration of the latter. Were the deticiency traceable 
to a natural unproductiveness of staple articles the case 
would be a hopeless one; but such is not the case, for we 
may safely say that no portion of the globe of the same 
extent is so uniformly endowed with natural wealth. 

The existence of coal in Brazil is now well defined, but 
the geological formation to which that which has been dis- 
covered belongs is not yet positively determined. 

Some there is decidedly jurassic. This.appears in the 
province of 8. Pedro do Rio Grande do Sul, in the mines 
of the Arrois dos Ratos, and not far from Jaguarao, in the 
province of Santa Catharina, at the point called Jubarae, 
and at Boa Vista. Coal also appears again at St. Paulo, 
and again.at Ceara, where there ave vague indications of 

permian formation, which-seems ‘to extend towards the 


a 
novth-west, and leads to the supposition that there exists | produced last 


carboniferous beds in the interior of Piautry, Maranhao, 
and. the valley of the Amazonas. Liignite is found in the 
province of San Paulo, and peat, more or less genuine, is 
met with throughout almost the entire empire. Bitumi- 
nous schists, graduating into rich peaty deposits, are also 
frequently found. Near the mouth of the river Camami 
some yellow schists have been discovered, from the distil- 
lation of which results a solid substance analogous to 
naphthaline, anda very volatile carburet of hydrogen which 
serves for illuminating purposes. We extract the follow- 
ing on iron from the report on the empire to the Com- 
missioners of the Paris Exhibition, to which we are in- 
debted for much statistical information:—“There is no 
fear of error when we assert that there is scarcely a point 
in Brazil where this metal does not exist under one or 
other of its varied forms; sometimes as loadstone, as at the 
peak of the Serra de Itabira, in the province of Minas- 
Geraes, where it constitutes a colossal mountain; at others 
in dikes of less importance, as at Ipanema, in the province 
of 8. Paulo, where it has suffered oxidation, and has partly 
become martite (Ethiops Martial) as also in Parana and 
Mato-Grosso. Finally it at times appears a3 oligistic and 
micaceous iron, of which mineral substances the mountains 
of the province of Minas-Geraes are composed; it then 
suffers, by the action of atmospheric agents, a decomposi- 
tion at the surface, and forms beds of limonzte, which 
stretch for many leagues. In other localities, as in the 
province of S. Pedro do Rio Grande do Sul, it appears 
mixed in a age or lesser proportion with argil (clay 
ironstone.) The richest iron mines, which do not con- 
stitute an independent formation, are more or less intense 
seams, like those of Ipanema, and of the provinces of 
Ceara, Rio Grande do Norte, and Parahyba. 

“Tron mines exist in Brazil which possess the incon- 





testable superiority of a complete absence of pyrites, an | 
advantage this which not even the celebrated mines of | 


Danemora, in Sweden, enjoy. The magnetite (loadstone) 
contains 723 per cent. of iron, the hematite (sesquioxide), 
martite (black oxide of iron), and the greater part of the 
micaceous iron 70 per cent. The other classes-of ore only 
contain about 20 per cent of iron. 

“Tron constitutes one of the most considerable elements 


of the wealth of Brazil, not ouly because of its abundance | tion of the problem demonstrate that however ee nature may 


| be of her gifts-she.at-least reserves to herself t 


and quality, but also from the facilities of working the 
mines on account of the vicinity of immense forests, 
which are reproduced in the space of six to ten years, and 
thus afford a constant and plentiful supply of excellent 
charcoal, besides the existence of several waterfalls which 


can be resorted te for motive power. These advantages | 


will hereafter be more appreciated in ———— as new 
roads are constructed and the means of transport im- 
proved. Already a great deal of iron, produced and 
wrought in Minas- is consumed there. In the pro- 
vince of S. Paulo it isto be expected that the Government 
will, as soon as circumstances permit, direct their.attention 
to the development of the important mine at Ipanema, 
which is now again working for account of the State. 
These ironworks can -_ important resources, such as 
mineral of excellent quality, abundance of calcareous sub- 
stances for casting purposes, refractive material for the 
construction of furnaces, sufficient water-power for the 
principal machinery, and forests at hand furnishing the 
necessary combustivle. At the distance of a league from 
there flows the river Sorocaba, which, while it may serve 





in establishments. 


raphite appears to be in the previnee of 
Cearé, where it forms un jons in the gneiss, and 
impregnates the eruptive saccharoid limestone with small - 
seams, which also appear im the province of Rio Grande-do 
Sul. Rock salt exists in Mato-Grosso, in some. parts of 
the interior of Para, and in the province of Minas. Argil 
i with common.salt is frequently met with, and 
onthe Rio salt is extracted from the s' r 
which come upon the rocks below the fresh water, amd im 
the strongest part of the current. 





MINING IN RUSSIA. 


(From our own Correspondent. ) 

A cuRtoUs discussion is going on in Russia respecting the mines 
of the country. The Minister of Finance says that many of them 
cause a loss to the State, and that under present circumstances(the 
mavumition of the serfs we sappose) there is no reason for the 
maintenance of the old Governmental system. It is proposed, 
therefore, that mines should either be sold or farmed out, and the 
method of so dving is now under examination. The copper mine 
of Yougousk shows a deficit. of 50,000 roubles per annum, the sil- 
ver mine of Alaguirsk 30,000, and those of the Ural 1,000,000 . 
of roubles. The machinery of management is most complicated 
and troublesome, and, being in addition unprofitable, one can quite 
understand that a Minister of Finance regards the system unfavour- 
ably. A commission is appointed to inquire which are the mineral 
products tl.at are not indispensable to the safty of the State-or for 
other public wants, and which, therefore, might at all timestbe 
supplied by private industry. The products of the mines.are net 
in ange to their cost; thus, in 1864, Russia produced only 
eighteen millions of pounds of pig-iron, against forty-four millions 
in Prussia, fifty-four millions in the United States, seventy-four 
millions in France, and two hundred and fifty-five millions in Eng- 
land. The proportions have remained since much the same, and © 
they apply to copper and steel as well as to pig-iron, but the 
greatest inconvenience in connection with these State works is the 
existence of the exceptional privileges which they enjoy, and 
which act as a complete discouragement to individual efforts. 
This view of the subject looks very rational, and quite in accord- 
ance with the principles of free trade and political economy, but, 
it does not escape oppositi The Correspond: Russe says:— . 
That whatis required is the spread of engineering knowledge which 
is wanting in Russia, while other countries abound with it; and, 
adds the writer, when Russia succeeds in pushing the exploitation 
of ber mining wealth with energy, foreigners will come toher for 
what they now furnish her with, and will envy us our mineral 
wealth. The same jou gives an account of certain auriferous 
tracts beyond Lake Baikal, to the extent of 800 versts in length . 
by 600 in width, which were some two years since let to private 
individuals. ‘Two lessees, M. Koulikow and M. Boutschine, who 
work the former 120 and the latter 130 versts, are said to‘have’ 





year 32 lb. of gold, giving empl ent to 1300 per- 
sons. Another gold washer is said to have equal success, and 
it is not doubted but these experiments will give rise to newex-, 
loiters. These reports certainly rather bear out the views of the 
inister than of his opponents. 

But it is the country bathed by the river Amour that is said 
to be ‘‘ the true golden land.” According to the reports of M. N. P. 
Anossow, member of the Russian Imperial Society of 
the Messieurs Benardake and others have found rich beds.of 
sand on a tract forty versts long and 500ft. wide between the 
rivers Eankan.and Dschalinde. These beds are said to be 5ft. te 
6ft. deep, and 4ft. to 5ft. wide, and are as remarkable for ‘heir 

ity as for their thickness, while the great quantity of water 
in the neighbourhood renders the washing comparatively an 
task. According to experiments made 1001b..of the sand yi 
two zoloniks of gold (more than a quarter of anounce). The two 
rivers named have their sources in the chain of mountains which 
lies between the Amour and the Seja. The Caucasus also abounds 
in gold, and its mines of coal have found to be of considerable 
practical importance : the veins discov within a quarter of a 
mile of the two banks of the mouth of the little stream known as 
the Karakeut, in the Kouban, have been in full working since 
1861, and similar veins have been found in other districts of the 
same region. 

The celebrated slate quarries known as the Grands Carreaux, 
not far from Anjou, were completely ruined, at least destroyed for 
a time, by the falling of an enormous mass of rock, 200ft. thick, 
and estimated at about 8000 tons in weight. Certain indications 
had been noticed the day before, and the men, more t 
in number, had been withdrawn from the interior of the quarry. 
Unfortunately the sub-director of the works and two men were 
buried in the debris while organising a watch over the quarry. 








A New Donkey Pump.—A new direct-action donkey pump- 
the invention and patent of Mr. Richard Waygood, of Brunswic! 
street, Great Dover-road, has just been introduced into the 
market. In this little machine the fily-wheel, connecting-rod, 
crank-shaft, eccentric, steam-jacket, and slide-valve are abolished, 
but a little movable tube takes the place of the ordinary valve. 
The peculiarity of the pump is that the piston is a fixture while 
the cylinder is driven with a reciprocating motion by the steam. 
The steam necessarily enters through the piston, all the parts of 
which are both simple and strong. One of these pumps is con-: 
stantly at work on the premises of the inventor, and shows no 
symptoms of liability to get out of order. If necessary, it may,be 
9 with very great speed, and it will do to pump either hot or 
cold water. 


EcoNnoOMICAL PRODUCTION OF OxYGEN.— One of the questions at 
present agitating the chemical world is the economical production 
of oxygen upon a large scale, and the difficulties attending the sdlu- 


privilege of ‘be- 
stowing them. To M. Bousingault is due the merit of having first 
carefully investigated the reaction attending the employment of 
barytes with this object in view, and the method has experi- 
mented upon recently in Paris in connection with the new project 
for illuminating that city. The rties sed by barytes, or 

. which render it serviceable for the production of oxygen are 
the facility with which it is converted into the binoxide, by simply 
heating it to a dull redness and passing a current of air over it, 
and also of yielding up the oxygen so acquired when the tempera- 
ture is pushed to that of a white heat, and undergoing a re-conver- 
sion from the binoxide to its original state of protoxide. In the 
recent experiments to which we ave alluding the tubes of porce- 
lain used by M. Bousingault, and which had the disadvantage of 
breaking frequently, were replaced by others of wrought iron, and 
the operator, M. Gondolo, mixed with the baryta a small por- 
tion of alkali or earth to render it less liable to sudden disintegra- 
tion. By the aid of a simple apparatus, and by carefully regu- 
lating the temperature, that gentleman obtained in a quarter of an 
hour several cubic yards of the gas at a very small cost, and 
repeated more than a hundred times in succession the alternate 
oxidisation and disoxidisation of the baryta. Practically speaking 
there appears scarcely any limit to the repetitions of the latter 
process. A double result is procured from this operation: not 
only is the oxygen available for the purposes of heating, lighting, 


as motor of the most powerful laminating cylinders and | feeding blast furnaces, and in the manufacture of iron and steel, 
other machinery, can also assist:the preparation.of wrought | 
A 


iron, steel, and of agricultural or other i \ 
school might be with advantage established at these works, 


where foremen and labourers might acquire the necessary | manufacture and preparation of 





and numerous other processes, but the nitrogen procured from the 
air and set free in the conversion of the protoxides of barytes into 
the binoxide can also be secured and stored for a variety of uses, 
such as the preservation of alimentary and cereal articles, and the 
manures, 
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IRON MAKING IN THE NORTH OF ENGLAND. 
No. L 


0. 

To those who are at all acquainted with the iron trade of this 
country the remarkable changes which have taken place within 
the last few years in connection with this important branch of 
—— are well known. Before proceeding to a detailed notice 
of the Cleveland or north of England iron trade, its development, 
and present position, it may perhaps be advisable to refer in 
general terms to the past history of the British iron manufacture. 
The conquering Romans evidently discovered the chief locali- 
ties where ironstone existed in the greatest.abundance, and they 
have left unmistakeable evidence that they understood the 
method of extracting the — oy wrt me at — 
the processes which ado} id not allow t! to ce 
more than a ne Poe me the iron, the rest being left in 
the cinder or refuse. The demand for iron would naturally in- 
duce the successive races which inhabited this island to continue 
the manufacture as best they could, but no particular advances 
were made in the mode of annaien, was the po Dud 
Dudi red upon the stage. At this time we are informed 
that the! ome a rapidly decreasing in extent, so that the 
iron smelters of that day found no small difficulty in procuring 


the needful supplies of fuel. It was at this juncture that the) 


genius.of Dudley enabled him to devise a method of successfully 
smelting ironstone by means of “ pit coal,” and the new plan not 
only yielded good iron, but was found to be much more econo- 
mical than the older process. The new discovery, however, met 
with oo opposition from the iron masters of the day, and the 
life of this remarkable man was but one continuous round of 
difficulties and misfortunes. 
by means of coal was thus discovered, it was a long time before 
the manufacture made any marked progress, so that even in the 
latter part of the eighteenth century the development of the vast 
mineral treasures which the country contained had y com- 
menced. Cort had brought the puddling process to nearly the 
same state of perfection as it is in at the present day, but the 
unsettled character of the times precluded any special attention 
being directed to the encouragement of the peaceful arts. 

The next great epoch in the iron manufacture is marked by 
the discovery of the hot blast, and from this period we may date 
the speedy development of the British iron trade. Until com- 
paratively recent times this manufacture located itself mainly in 
South Staffordshire and South Wales ; indeed, up to the middle 
of the present century we may say that fully two-thirds of the 
finished iron made in this country was produced in the above- 
mentioned districts, while the remaining third was made by 
firms scattered over the country in various places. Scotland had 
risen to a foremost place with reference to its pig iron manufac- 
ture, owing to the discovery by Mushet of the famous blaekband 
ironstone; but very little of the cast iron was converted into the 
finished 


article in the Seotch district. Up to this time the iron | 
ore used had been principally that derived from the coal | 


measures, though some hematite was also extracted in South 
Wales. 


About the year 1850 the ironstone deposits of Northampton- 
-shire were discovered by Mr. S. H. Blackwell, while in the North 
Riding of Yorkshire the middle lias forming the Cleveland Hills 
was found to contain vast quantities of ore in the shape of car- 
bonate of iron. Thus general attention was directed to the 
secondary rock formations as repositories for ironstone, and in 
many places the valuable deposit was found. There is no deny- 
ing the fact that these important discoveries just came about the 
right; time, for South Staffordshire was rapidly exhausting her 
numerous seams of ironstone, and had not the Cleveland and 
other supplies turned up, the cost of English pig iron must have 
advanced to a point which would have y prevented our 
manufacturers competing successfully with the continental and 
American makers. The rapid extension of ironworks throughout 
the northern district soon caused an abundanee of pig iron in 
the country, and prevented prices from advancing to a prohibi- 
tory rate. The immense deposits of hematite occurring in the 
mountain limestone of the Ulverstone country also began to be 
turned to aecount. 

Twenty years ago what is now familiarl y termed the Cleveland 
district presented a very different spectaclefrom whatit doesat the 
present day. The wild moorlands which stretch from the Tees 
to Whitby were only regarded as valuable in an agricultural 
point of view. It is true that along the coast in various places 
large quantities of ironstone nodules had begun to attract the 
attention of several ironmasters in the Tyne and Wear districts, 


but no one dreamt that the thin beds from which these lumps of | 


ironstone were obtained would pay for working by the ordinary 
plans of mining procedure. Referring to this, Mr. I. L. Bell 
remarks :—‘‘ That for the Whitehill furnace, built in 1745, and 
abandoned before the end of the last century, ironstone was 
gathered in Robin Hood’s Bay, and conveyed by water to Pick- 
tree, on the Wear, near Chester-le-Street, and carted from that 
place to the works. Soon after the year 1800 the Tyne Iron 
Company obtained ironstone im a similar way from the beach 
between Scarborough and Saltburn; and that firm commenced, 
between the years 1815 and 1820, to tear up the stone from its 
bed in different parts of the coast. The exposed character of 


the Yorkshire shore, and want of shelter, rendered the con- | 


veyance of ironstone to the Newcastle furnaces a task of great 
difficulty and of some danger.” In 1836 a stratum of ironstone 
—not the band from whence the nodules were derived—was dis- 
covered at Grosmont, about five miles from Whitby. This bed was 
44ft. in thickness, and was extensively worked, being conveyed by 
rail to Whitby, and then shipped for the Tyne and other iron- 
works, The stone was, however, rather lean, and so no particular 
attention was devoted to the matter, and the number of Tyne 
blast furnaces was only increased by two new ones, makin 
seven altogether, which obtained ironstone from the Whitby 
district. In 1846 Messrs. Bolckow and Vaughan erected four 
blast furnaces at Witton, near Bishop Auckland, for the purpose 
of smelting ore said to exist in great quantities in the coal 
measures of the neighbourhood. The supplies soon failed, 
however, and the firm were compelled to fall back upon the 
Whitby stone, which they conveyed to their new furnaces as 
best they could. ‘lhe difficulties they had to encounter soon 
induced them to seek ironstone ina more accessible locality. 


Investigations were made along the coast, and the ironstone | 


measures were successfully traced for a considerable distance, 
though no suitable spot presented itself for commencing exten- 
sive mining operations. The results were nevertheless highly 
encouraging, as the main seam of ironstone was observed to 
‘ thicken out in a northward direction, and the richness of the stone 
also increased. At length attention was directed to the cliff-like 
escarpments of the Cleveland Hills, bounding the southern side 
of the Tees’ estuary, and which es in geological structure 
with the hills in the neighbourhood of Whitby. lt was known 
also that years ago specimens of ironstone had been found in 
this part of the country, and had been forwarded to Scotland 
but as the material had heen declared worthless, no further 
notice had been taken of the matter, and the exact spot from 
whence the samples had been obtained was not known. In 


Though the method of making iron | 


1850 Mr. Jno. Vaughan, and Mr. Jno. Marley the mining 
engineer of the firm, succeeded in finding the ironstone measures 
on the face of the Eston Hills, a few miles below the place 
where the infant port of Middlesborough was then struggling 
into existence. It'was not long before extensive workings were 
commenced on the line of outcrop of the ironstone, and blast fur- 
naces were erected on the banks of the Tees for the purpose of 
smelting the stone. Thus it was that the Cleveland iron trade was 
established, and in the comparatively short period of sixteen years 
a vast industry has sprung up, not only in the immediate vicinity 
of the iron-field itself, but throughout the north ef England 
district the manufacture of iron has increased. 

Although the existence of ironstone im the north of Yorkshire 
hills had been long known, yet the credit of opening out these 
vast mineral resources, and the establishment of the Cleveland 
iron trade, is undoubtedly due to the eminent firm before men- 
tioned, and whose names must always be definitely associated 
with the rapid development of this important district. With 
respect to the production of pig iron, Cleveland not only takes 
the foremost place amongst the iron-fields of the country, but it 
is far in advance of the older districts in the arrangement and 
economical working of all the appliances requisite for the smelt- 
ing of iron. When the Cleveland iron was first sent into the 
market it was certainly far inferior in quality to that now manu- 
factured; and in addition to this drawback it had to encounter 
persistent hostility on the part of the Scotch and other makers. 
The cheapness of the material at length began to make a 
market for the new iron, and the demand has gone on rapidly 
increasing until at the present time it is largely exported to the 
Continent and to all parts of the home dominions, It was soon 
clear that the strong point in securing a constant demand for 
the Cleveland iron must be its cheapness, and this induced the 
smelters to devote special attention to every improvement which 
could be devised for reducing the cost of working the furnaces. 
The result is that many important discoveries have been made, 
and that the blast furnace operations, which are mostly carried 
on in an exceedingly loose manner, have been placed on a 
thoroughly scientific footing. Considering the circumstances 
under which the iron trade of Cleveland and the north country 
has sprung up, and the prominent position which it now occupies, 
and is evidently destined to fill, we propose to enter upon a 
detailed description of the main features connected with this 
extensive industry. 

The geological structure of the Cleveland Hills is very simple. 
Rising from the red sandstone plaim of York, a picturesque 
moorland district extends from the Tees to the Esk, and ina 
less marked degree is continued farther south. The whole tract 





is intersected by numerous valleys and pi dales, and the 
hills run out to the sea, forming a long, succession of precipitous 
| cliffs, as.lofty as any to be found along the English coast. The 
| lower lias crops out in several places in the low grounds and on 
the coast. It also forms the base of the various hills, though 
the numerous bands of limestone which are characteristic of the 
bottom portion of the series are not exposed in many places. 
The shale is succeeded by the different divisions of the middle 
lias, or marlstone, and the ironstone measures occupy a promi- 
nent and persistent position throughout the district. The out- 
crop of these beds is frequently about half way up the sides of 
the hills, where there is a long line of escarpment, as on the 
northern face of the Eston ridge overlooking the Tees. The 
main seam is upwards of 14ft. in thickness in the Eston mine; 
but the whole of this is not available, as one portion—at the 
bottom— has to be discarded, owing to the ence of organic 
remains, which would yield a large percentage of phosphorus to 
the pig iron, and the ie the bed is left to support the 
roof, After making allowance for these deductions it may 
be safely assumed that there is, an average thickness of from 
11ft. to 12ft. of good ironstone in one seam. 

It has been estimated by Bewick and others that the dimen- 
sions of the Cleveland ironfield are thirty miles by sixteen, but 
the valleys are set down at a total area of sixty miles; so that 
the available area for ironstone is reckoned at 420 square miles. 
fhe average yield per acre is roughly estimated at 20,000 tons; 
and thus the total quantity of ironstone originally contained in the 
nills would not be much less than 5000 million tons. These 
approximate calculations serve to show that practically the 
supply of ironstone is inexhaustible, though it is clear that by 
and by the cost of extracting the ore will be greater than it is 
at present, in proportion as it has to be drawn from less accessible 
localities. Even theexisting mines will be more expensively worked 
| year by year as the mining operations recede from the face of the 
hills; but under any circumstances it is not likely that the price 
of theironstone will be materiallyincreased for along time tocome. 

A few remarks may be made upon the method of working the 
ironstone. We may select for illustration the extensive mines 

belonging to Messrs. Bolckow, Vaughan, and Co, (Limited), the 
successors to the original firm. They are approached by a 
private branch line from the Stockton and Darlington Railway at 
| Eston junction. The mineral line runs to the foot of the Eston 
| Hills, and the stone is conveyed to this point by a series of 
inclines from the various levels worked by the company. 
There are three of these in the face of the hill, at a distance of 
a few hundred yards from each other. On reaching the main 
entrance the visitor is provided with a lamp, and under the care 
of a suitable guide can with perfect ease explore the labyrinthine 
galleries, which extend for upwards of a mile underneath the 
surface. The bed of ironstone is seen occupying an almost un- 
broken thickness of from 12ft. to 14ft. In extracting the stone 
headways are driven about three yards wide and thirty yards 
apart. Cross roads or “boards” 15ft. wide are then cut out at 
intervals of about ten yards, and thus huge pillars are left 
supporting the roof. This plan is regularly pursued until the 





& limits of the area to be worked are reached. The pillars are 


next removed, so that by this system nearly all the ironstone is 
extracted, though it is impossible to get out the pillars without 
leaving some of the ore buried by the roof as it falls in. The 
pressure of the superincumbent mass of rock is enormous, and 
| in the thicker seams it is found to use large quantities 
| of strong timber. The beds dip towards the centre of the hill 
| at a low angle, so that considerable power has to be expended in 
drawing out the loaded -wagons. In the principal mine these 
are brought out in groups of thirty-six, and are then sent down 
the inclines in batches of about a dozen. Gas is laid on through 
the chief gate road. The ventilation is good, and is 
without any difficulty. The quantity of ironstone extraeted 
each day by the company varies considerably, 
average, over 2000 tons. 


Park, Middlesbrough, or Eston, it is put in stock, and there is 
generally an immense heap of from 50,000 to 60,000 tons thus 
kept in reserve for cases of emergency. 

There are many mines in different parts of the district, but 
the method of working is nearly the same in all. The Cleveland 
Railway and other lines intersect the iron field in every direction, 
so that there are ample facilities for conveying away the produce 
of the mines. In the year 1865 the estimated quantity of iron 
stone extracted from this district was not less than 2,762,359 





effected | 


| 
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tons, or nearly one-third of the total quantity of iron ore raised 
in the United Kingdom. There is no doubt the returns will be 
much higher as soon as becomes somewhat better, as a 
large number of furnaces have been out of blast for the past 
yan and there are also several new ones which will be blown in 

‘ore long. 

oa = the Cleveland stone is a carbonate of iron of a 
greenish colour, and of oolite texture, with a sprinkling of 
organic remains throughout, but-more i ly abundant in 
the bottom portion of the seam. The fi ing analyses indicate 
the general composition of the stone:—Protoxide of iron, 39°92; 

xide of iron, 3°6; protoxide of manganese, 95; alumina, 7°86; 
i 7°44; esia, 8°82; potash, ‘27; earbonic acid, 22°86; 
silica, 8°76; sulphur, ‘ll; phosphoric acid, 1°86; water, 2°97; 
total, 100°41. Metallic iron, 33°62. 

This analysis refers to the Eston stone, and is given on the 
authority of Mr. I. L. Bell, F.C.S., Washington. 

The following analysis, on the authority of Mr. J, Pattison, 
F.C.S., Newcastle-on-Tyne :—Brotton stone: Oxide of iron, equal 
to peroxide, 47°50; protoxide of manganese, 0°58; alumina, 9°80; 
lime, 4°28; magnesia, 4°32; silica, 10°30; sulphur 0°04; phosphoric 
acid, 1°12; loss by calcination, 22°43; total, 100°37. Metallic 
iron, 23°53, 
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Toe Wetsu Coat Trapg.—The development of the coal trade 
in Wales is little more than a century old, though we have distinet 
evidence of the useofcoal both as fuelandin the manufacture of iron 
in the thirteenth century. At an old mine near Merthyr Tydfil, 
known as Morlais Castle, there are r ins of a bl 'Y, or some 
very primitive mode of iron making, and in the mounds which, 
like those of Nineveh, cover the remains of past —_ 
we have iron cinders containing fully 20 to 30 cent. ol 
iron, and to these still adhere portions of coal and 
what extent this use of o i 
cannot be stated. 


coast was carried on in the interregnum between the thirteenth 
century and the starting of ironworks in the eighteenth. In the 
Marches records we find mention made of an oak tree which had 
been found in the sea by a Welsh collier vessel, and this tree came 
under prominent notice from the fact that the lord of the manor 
claimed it from the captain, or owners of the vessel. The first 
distinct record of coal being tried by the early Welsh ironmasters 
in the manufacture of iron was about 1747, 
having brought up a cylinder from Cardiff to Dowlais, drawn over 
the mountains by oxen at great expenditure of time and 
and having at length succeeded, he tried to turn pit coal to 





account and failed, though, as authorities know, D , as far 
back as 1619, had to some extent succeeded; but the of 
Wales was complete, her mountains and her having 


offered a barrier to the march of improvement and Cention 
Lewis was succeeded in his position by John the founder 
he contented himself 
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at If's substantial coal 
the difficulty in 


the colliers 
i the same coal mine at - 
e have known them Is. 3d. per ton, pane Foe ma 
a “‘ short” one, and in five years afterwards the wages were 7d. 
the ton, the ton a “long” i i 
greater on account of the vein deteriorating. As a rule colliers in 
Wales do not get more than 1s. 3d. per ton in many of the pits 
connected with the ironworks; this coal is sold wholesale by the 
proprietors at 7s. Here we have a large profit seemingly to the 
owner, but this will well bear scrutiny. A coal owner will spend 
sometimes £20,000—we have known £50,000—in sinking and per- 
fecting his pit. He has managers and sub-managers to pay; 
hauliers and labourers; and in pits where the use of the naked 
ight is interdicted he supplies not only safety lamps but oil. The 
oil he uses is the best olive, and £250 per pit per annum is not an 
exaggerated estimate of its cost. Taking these thin into 
consideration, and the wear and tear of machin and plant, 
the profit is not excessive. The extent of the Welsh coal- 
fields is now 1045 square miles; 328 of anthracite and 717 
bituminous; and if we take the Cyfarthfa yield of 1000 
tons per foot per acre as a fair average, we can see 
materially the coal trade has aided in the prosperity of Wales. 
There is now scarcely a valley that has not its pit shaft, Unlike 
the round towers of Ireland, the remnant of religious fanaticism, 
or of the razed towers of English counties, the relic of a bygone 
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feudal age, these towers are visible indications in the 1 pe of 
the capital and energy ex ed beneath the soil, the pioneer in 
the y to the stream of coal trucks which, issuing from every 


neighbouring dingle falling into the main valley, congregate into 
immense numbers at the seaboard, and are thence sent potme | 
points of the compass, aiding in the manufacture of the th 
articles of queens comfort, and making the hearts and homes 
of tens of thousands happy. 

Coat in Itaty.—It has been universally asserted, even by 
eminent geologists, that nature had denied to the country of I 
a portion of that mineral wealth in the shape of coal which she 
has bestowed so lavishly upon our own favoured land. This 
assertion, so long apparently correct, has received an unmistake- 
able refutation from the results recently obtained in several 
localities, more especially in that of the mines of Borgatoro, 
situated in the valley of the river Taro, in close proximity to the 
town of Parma. ex from these mines is of ex- 
cellent quality, and from experiments made at Milan the 
of gas was at the rate of thirteen cubic per cwt. of material. 
It did not, however, afford a v brilliant light, nor was any 


but it is, on the | large quantity of coke or tar obtained from the residue. Buta 
, If the whole of the stone is not | superior quality was reached at a lower depth, which yielded a 
required at the blast furnaces belonging to the firm at Witton | gas possessing an illuminating’ 


r of over 25 per cent. above that 
manufactured from the coal of the upper strata. This sup- 
= the city of Milan with gas, and nearly sixty per cent. of coke, 

aving a good commercial we, is produced from the residue. It 


| is confidently reported that these coal beds extend under the 


Apennine hills, and are spread out as to embrace a very consider- 
able area. The completion of the railway from Parma to Chiavari 
will materially assist the future development of the mines in the 
basin of the Faro, and relieve the people of Italy from some por- 
tion of the enormous tribute they pay to foreign nations for a sup- 
ply of this indispensable combustible. 
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(Concluded from page 131.) 


Mn. JosepH Newron, President, L.A.F.E., said: Mr. Chairman 
and Gentlemen, I am very reluctant to obtrude myself again upon 
our notice this evening, but when I regard the present assemblage 
T feel it incumbent upon me, as the representative of this Associa- 
tion, to rise once more for the purpose of proposing a toast. It is 
one that all our members will receive with very great satisfaction, 
whilst other gentlemen who are not members will, probably, also 
accept it with cordiality. You are aware that we have in con- 
nection with this society a fund which is called the ‘‘ Superannua- 
tion Fund.” It was nominally established wien the Association 
itself was originally founded, but it only assumed a real existence 
when Mr. Henry Grissell took the chair, as an employer, at one 
of our late anniversaries. That gentleman, on looking over our 
rules, found one in which we spoke of allowing a certain small 
sum weekly to foremen who were incapacitated by illness or 
infirmity from performing their duties, and he said that if we 
could get nine other employers to give £50 each to this fund he would 
be happy to contribute the tenth £50 required to make up the sum 
of £500. Then other gentlemen, and among them Mr. T. Field and 
Mr. H. Maudslay, came forward with donations of £50 each, 
until we raised the amount to the £500, which Mr. H. Grissell 
said ought to be the minimum of the fund. Since that period it 
has grown, although not so rapidly as could be desired. I may here 
just mention that I have received a letter from Mr. H. Grissell, 
stating that he would have been happy to be present himself this 
evening, but for the circumstance that this day, the 15th of 
February, happened to be the anniversary of his wedding, and 
that he intended having a party at home on the occasion. He, 
however, wrote wishing every prosperity to this society. I will 
not detain you by reading his letter to-night, as it would tend to 
protract our proceedings too much. There are other gentlemen 
now present—our estimable friend Mr. Penn among the number— 
who kindly helped us in this matter, and the fund has now 
reached to between £800 and £900. It is not my intention to 
press you to subscribe to it, but as the society only spends the 
interest accruing from the principal it is very desirable, of course, 
that the fund should be increased far beyond its present amount, 
Without wishing to make an appeal to you on its behalf—for I am 
@ very bad hand at anything of that kind—I simply state to 
you the facts, merely adding that if it be a good object to relieve 
those who are in necessitous circumstances through sickness 
or decrepitude, then this fund is a good one. I 
said before, the fund is growing, though, perhaps, more 
slowly than we could wish; still it is wing, and I have 
to thank those gentlemen who have aided it, and especially Mr. 
Whitworth, who, on the first occasion of my meeting him in con- 
nection with this anniversary, a in my hands a note for £10 
as a subscription towards this fund, given entirely in consequence 
of his having read the report and balance sheet of our society. 
Other gentlemen have contributed in a like manner, and it is now 
my pleasant duty to ask you all to drink the toast which I am 
about to propose, which is that of ‘* The Donors to the Superannu- 
ation Fund.” I may also mention that since I have been on my 
legs I have received a notification from Mr. Geo. Rennie that he 
will add ten guineas to the fund, and I am certain that other 
entlemen at this table, and especially one, will subscribe at a 
an time, when a list of all the donors will be published. I 
may say that the Chief Constructor of the Navy, though he wished 
his name not to be mentioned, will give us another ten guineas. 

Mr. Reed : I beg to say that the condition has been violated; I 
retract, 

Mr. Newton continued: It was impossible for me to receive such 
an intimation as that without wishing to communicate it to the 
whole company, and I know that Mr. Reed never breaks his word. 
But, gentlemen, we have gone still further in our endeavours to 
carry out the benevolent principles of our society. Not only have 
we thought it right to provide the machinery for extending proper 
assistance to those members who may b incapacitated for 
exertion by illness or old age, but we have found that men some- 
times are suddenly struck down in their prime, leaving their wives 
and families either totally destitute or at least without adequate 
means of subsisting in the way they ought to do. We have, there- 
fore, within the last three months established a widows’ and 
orphans’ fund, so as to be able to meet _ emergencies of that 
kind which may arise. Perhaps it may not be thought creditable 
to the foremen engineers to say this, but it has devolved upon me 
to say it, that some of their widows and orphans have been left 
entirely unprovided for, and have had to solicit eleemosynary aid. 
That, however, we have deemed to be undignified, considering it 
better that the society should at least try to help itself, and not 
depend upon mere charitable support from other quarters. There- 
fore the Association has sought to establish a widows’ and orphans’ 
fund in connection with the superannuation fund, so as to give to 
its benevolent operations that extension which circumst: 
appear to demand. I beg, gentlemen, now to give you ‘‘The 
Donors of the Superannuation Fund,” coupling the name of one 
of the most munificent of them with the toast, viz., Mr. James 
Robertson, of Bankside. 

Mr. Robertson, inresponding, said: Mr. Chairman and gentlemen, 
at this late hour I will certainly not detain you with many 
remarks. Mr. Newton has very kindly called upon me to acknow- 
ledge this toast; but, inasmuch as there are far greater donors 
than myself present, I do not see why he should have done so. 
However, I can only urge upon you the necessity of making this 
superannuation fund as large as it is ible todo, As I under- 
stand it, quoting from memory only, there has been no claim upon 
it which has not been satisfied. It goes on accumulating from 
year to year; and it is a remarkable fact that, in a year like this 
of such extreme depression in London, especially in all engineering 
enterprises in London, and with so many of the population at the 
East-end starving, this institution, in spite of all these adverse 
circumstances, has retained its My ton ge oe ay fund intact, and can 
close the year with a balance in hand, which, if not a large one, is 
at least ahealthy one. It is a balance, moreover, which has not been 
‘* cooked” up by accountants. It is not an airy figment produced 
 d placing an imaginary income against an expenditure which, 
though fabulous as the phrase goes, is tee J far from being only 
imaginary—as has unhappily lately been found to be the case in 
some notorious speculations—but it is a solid, tangible surplus, as 
real and unmistakable as that which the honest, thrifty working 
man finds left in his pocket at the end of the week, and can make 
sure of without counting. This superannuation fund has been 
started only very recently. This society had at first to work 
through a series of difficulties, as all young societies have to do. 
One of those difficulties was that the large employers of labour did 
not quite clearly understand the nature of this institution; but 
thought it might be directly or indirectly antagonistic to their 
interests. Never was the object of this society any other than 
that of advancing the interest both of employer and employed, 
knowing that the first duty of those who would aspire one day to 
command is, as Major Jocelyn said, to learn to obey. The parti- 
tion between labour and capital is but a thin one —thinner than is 
often sup _So also, sometimes unhappily, is the partition 
between honest independence and poverty; and the best way in 
which the foremen engineers can put an impenetrable iron shield 
between themselves and unforeseen distress, which all may hope to 
escape, but which none should neglect to insure against, is by 
having as large a superannuation and widows’ and orphans’ fund as 
circumstances will permit. Thanking you, gentlemen, for the 
compliment you have paid to the donors of this fund, I can only 
express an earnest hope that it will go on steadily increasing and 
prospering from year to year. 

Mr. Meredith Jones (treasurer of the Association) rose to pro- 
pose ‘Our Honorary Members,” and in doing so said: Mr. Chair- 
man and gentlemen, we have to thank our honorary members, so 











many of whom are here to night, for their generous support of the 
objectsof this Association. We havealsoto thank them for theirgenial 
resence now among us, which always affords us so much pleasure. 
They will, as has already been observed, still further enhance the 
good service they have done us, and increase our obligations 
towards them, by participating more frequently and in greater 
number at our monthly discussions upon science and art, on which 
so many of them are distinguished authorities. I hope and 
believe that the seed sown at those discussions will not fall upon 
barren ground, but that it will take root and fructify, and bring 
forth at no distant day a rich and abundant harvest. Gentlemen, 
I have much satisfaction in asking you to drink the health of 
‘* Our Honorary Members,” coupling with the toast the names of 
Captain Alexander M‘Neile, Mr. 8. W. Worssam, jun. ; 
aptain M‘Neile: Mr. Chairman, ladies, and gentlemen, having 
so lately become an honorary member of this Association I feel 
great reluctance to rise and return thanks for the toast you have 
just drunk, the more so as I have been unable, during the course 
of last year, to attend any of your monthly meetings. I take to 
myself--as I am sure that other gentlemen present, from the 
remarks that have fallen from them, have taken to themselves— 
the lecture we have had read to us by your excellent president, 
and I will freely admit on my own part, as well as on theirs, that 
we have been naughty boys in the past, and likewise promise you 
that our behaviour will be better in future. But I can assure you 
it has been from no feeling of indifference that I have not attended 
more of your meetings, but, living as I have done, in a part of 
the country which is badly provided with railways, it was impos- 
sible for me to come up to ‘town on Saturday and return home 
again in time the same night. The remarks that have been made 
by some speakers this evening must be fully endorsed by every 
man who has been, as I have, an employer of labour on a very 
large scale, and it may be my lot to be so again. But it has been 
my fortune to have been more than an employer, for I have done 
what I am sure your chairman would agree with me, that every 
man who wishes to employ labour should do—that is, should him- 
self, go through the workshop and there learn practically what the 
work is that has to be done. I believe that the failure of so many 
of our large companies has been due to this fact, that the directors 
who undertook the management of the works were themselves 
utterly ignorant of all that goes onin them. I myself know aman—a 
leading merchant, and excellent person in his own sphere—but 
who, being a director in certain large ironworks, thinks that they 
can be conducted in his own office, and without a practical 
manager. You will agree with me that such idiotic ideas as these 
must infallibly lead to the failure of enterprises directed by such 
men. I wish to refer for a moment only to another matter, and 
to express my concurrence in the remark that you, the foremen 
engineers, not only occupy a position towards the masters, but also 
towards the men. ‘You are an intermediate link between the two. 
Being selected from among the men in consequence of your intel- 
ligence, your untiring industry, your trustworthiness, and your 
talents, and understanding, as you do, the feelings both of the 
masters and the men, you can communicate between the two, and 
remove the misunderstandings which may arise, and which are 
often not looked into by the masters because there is nobody to 
int out to them the feelings of the men which require attention. 
consider every employer of labour ought not to limit himself to 
the hours of work in the yard, but should look to the wants of the 
men at all times, and listen to their reasonable applications; and 
it is by you, the foremen, that those applications can best be 
encouraged. If your Association were made to embrace all the 
trades in the country I verily believe that nothing would better 
tend to prevent those numerous “‘strikes,” which are as much 
opposed to the interests of the men themselves as to those of the 
masters. I will only add that I am sorry not to see a larger 
attendance of ladies to night, and if I have the pleasure of spe 
ou again on your next anniversary I hope that that gallery wil 
- filled, for there is no true husband who does not like to see his 
wife on every possible occasion. 

Mr. Worssam, jun., said: Mr. Chairman and gentlemen, as 
an honorary member of this society I beg to return you my most 
sincere thanks for so cordially drinking our good health. I can 
only echo the sentiments so well expressed by my confrerés to- 
night, who have told you how much they appreciate the privilege 
of forming part of your Association, and of co-operating in the 
furtherance of its double object—the advancement of scientific 
knowledge, combined with the extension of assist to necessi- 
tous members and their families. Iam truly glad that your society 
is so prosperous, and think it bids fair to become one of the most 
flourishing, as it is already one of the most useful, institutions in 
the country. Iam sure it must be a great gratification to your 
able, amiable, and excellent president, Mr. Newton, to find him- 
self surrounded, as he is on this occasion, by so many of the 
brightest stars of our profession, bearing testimony, as that fact 
does, not only to the importance of the society, but to its growing 
influence among the employers. I am pleased to hear that you are 
going to publish the proceedings of your monthly meetings. I am 
sure that will be an advantage to others besides yourselves. I 
have not had an opportunity of studying those records myself, but 
I am satisfied they will be appreciated by both the honorary and 
the ordinary members. Mr. Newton, in his first eloquent speech, 
expressed a hope that the young employers now present would not 
degenerate or tarnish the glorious names bequeathed to them by 
their fathers. For myself I can only say that I shall do my best 
to avoid any such degeneracy, and to maintain unsullied the good 
name which I inherit. Gentlemen, I beg again to thank you for the 
honour you have done your honorary members, 

Mr. W. H. Keyte, Vice-President of the Association, and 
who at a very short notice officiated as vice-chairman, said: 
Gentlemen, there is not a man in this room who regrets 
more than I do the absence of the gentleman who was 
expected to fill the vice-chair this evening. Business has, called 
him away from town, and we received an intimation of the 
fact only last night. But although I am sure that Mr. Ravenhill 
would have performed the duties of my office far better than I can 
do, I do not yield even to him in the feeling of respect which the 
Association entertains for the distinguished gentlemen who so ably 
presides over us this evening. No man, whether he be a workman, a 
foreman, or even a master, can have a greater respect than I have for 
Mr. Whitworth, whose name is held in such high and such deserved 
estimation amongst us all. We all know, Sir, thatin respect to 
steam engines if we follow the principle which you first introduced 
we are sure to be right, and that some of the largest engineers have 
adopted the symmetry of your castings and the generality of your 
designs in the multiplicity of their parts, and that the success they 
have attained is due to the model and example you haveset them- 
Your name, Sir, is held in as much admiration and respect in con. 
nection with engiacering as those of Mr. Chas. Dickens and Mr. 
Smiles in connection with our literature, and it has become like 
theirs, I may say, a household word throughout the kingdom. I 
cannot express to you how pleased and delighted we are to see you 
here, for I am not a speech maker. I have, unfortunately, no gift of 
re i am simply a foreman engineer. But I beg that you 
will believe that we all feel very sincerely obliged to you for 
honouring us with your presence, and for your great kindness in 
consenting to take the chair on this occasion—an occasion 
which we can never forget. Gentlemen, I am sure you will drink 
with every token of t the toast which I have so inadequately 
proposed to you, viz., The Health of our Excellent Chairman this 
evening, Mr. Whitworth. 

The Chairman : Gentlemen, I have to return my hearty thanks 
to Mr. Keyte for the kind terms in which he has proposed, and 
also to you all for the cordial manner in which you have been 
pleased to drink my health. There is, I assure you, no class of 
men whose good opinion I value more than that of the foremen 
engineers ; and if I have earned their good opinion and good will 
after many years of constant labour, I ain very much pleased and 
satisfied. And now allow me to propose to you the health of your 
excellent deputy-chairman, Mr. Keyte. 











Mr. Keyte responded in very feeling terms for the cordial 
manner in which his health was “P and received, and gave 
** Kindred Institutions,” coupled with the names of Mr. Thos. 
Harrison, President of the Eeetie Association of Foremen En- 
gineers, and Mr. Bagshaw, a ber of the Manchester Associa- 
tion. 

These gentlemen responded, and after a series of other toasts 
having reference more especially to the institution itself nad 
been proposed and replied to by Messrs. Sanson, Briggs, Irvine, 
Gibbon, and others, Major Jocelyn, in happy terms, gave “‘The 
Ladies.” The response for this was pleasantly made by Mr. 8. R. 
Newton, and the National Anthem brought the proceedings of 
the evening to a close. 








Our IRoncLaps.—THE ENGINEER of last week has taken upon 
itself the task of contradicting—we cannot honestly say correcting 
—some of the statements made in our recent articles upon our 
ironclad ships, and we need hardly say THE ENGINEER is wrong in 
nearly every counter-statement which it puts forth. It says, 
speaking of the Achilles, ‘‘The only modification of the least 
moment which she underwent consisted in continuing her armour 
all round to the height of the main deck; and even this change 
was owing to a suggestion made by the late Mr. Oliver Lang, and 
her armament was reduced as a consequence of its adoption. Her 
lines were not altered in any way from Mr. Watts’ design.” All 
this is completely wrong. With a contemporary that really knew 
the subject we could discuss each of these points at length, but with 
THE ENGINEER, which has long been the mere organ of a clique, we 
shall not condescend to do so. We shall merely say that the lines 
of the ship were altered; that the belt was not suggested by 
Mr. Lang; that the disposition of the ship’s interior and weights 
was modified; that weights were added to the ship even above her 
upper degk to check rolling; and that all these improvements were 
made in the ship, as we stated, by Admiral Robinson and Mr. Reed. 
There is one glimmering of a fact in THE ENGINEER’s statement, 
but it falls very far short of a fact itself. After the belt of armour 
had been ordered for this ship, an increase in its depth was pro- 
posed by Mr. Lang, but before the suggestion had reached the 
Admiralty the thing hai already been arranged by the Comptroller 
and Chief Constructor of the Navy—first in the Favourite 
and then in the Achilles. Again, Taz ENGINEER says, “In 
a gale the Achilles could literally blow the Bellerophon out 
of the water at her leisure, because the latter ship, from 
excessive rolling, could not fire a gun.” This is grossly 
and shamefully untrue. The Bellerophon does not roll 
excessively; on the contrary, she is, like the Achilles herself, a 
marvel of steadiness, and only differs from her in this respect in 
being a much smaller ship. There is positively no evidence of tl e 
Bellerophon rolling ively. She is often said to do so, we 
know, simply because she was first sent out with pig ballast instead 
of guns, and her failure to fire guns was attributed to a wrong 
cause. But we have it distinctly in the printed parliamentary 
returns, that she is an easy-rolling ship, and we also know, from 
the distinct testimony of many or her officers, that she is far 
steadier at sea thar the average of wooden frigates and line-of-battle: 
ships. Where, then, is the sense or justice of imputing to her the 
= quality? We shall say but little now as regards the speed 
of the Bellerophon. We said that, as the Bellerophon has not 
steam power enough, the remedy in future ships would be to give 
them more. THE ENGINEER’S reasons against this assertion are 
singularly curious in a journal which, throughout this article, 
plumes itself upon its scientific knowledge. They are, first, there 
is not space in such ships for more engine power; second, no com- 
bination of brass and iron would stand the excessive strain of the 
increased power; and, lastly, she could stow coals for afew hours 
only. Now for three complete and perfect answers to these very 
foolish objections:— First, the Lord Clyde and Lord Warden are 
shorter ships, with much heavier hulls, and yet do actually possees 
all the steam power which the Bellerophon requires to make 
her quite equal to the Achilles, Second, brass and iron do actually 
stand this power; for the Lord Warden in the sea trial steamed 
away for hours, myer > this excessive power, and, although 
a shorter, broader, and bluffer ship by far than the Bellerophon, 
beat everything in the squadron except the Achilles, and main- 
tained a remarkably good chase even with her. Thirdly, the coaP 
supply of the Bellerophon is nearly or quite equal to that of the 
Minotaur—a far larger ship; and, as she has great expansion, sur- 
face condensers, and superheaters, while the Minotaur has not her 
engines, she ought to require less fuel for a given power than the 
Minotaur. We cannot conclude this article without saying that. 
THE ENGINEER is not only flagrantly wrong in all its facts on this 
subject, but, by abusing the ship, commits the gross injustice of 
seeking to divert attention from the essential defect of the Belle- 
rophon, her deficient steam power, which is an engine defect. It 
would be far more to the credit of a professional journal if it took 
some pains to show wherein lie the defects and merits of the 
engines, which have been in many ships inferior in their perform- 
ances -as other shipbuilders and pee 4 beside the Admiralty 
know too well—instead of heaping discredit and misrepresentatiom 
upon the shipbuilders; and if THz ENGINEER finds itself unequal, as 
it no doubt is, to this legitimate task, it might at least have the 
decency not to publish the coarsest misrepresentations of facts to- 
the undeserved detriment of her Majesty’s navy. We willadd but 
one word about the article of the Times of last Tuesday. It ix 
clear that our articles of last week has produced a whol 
effect. We are told that ‘‘We do not mean to intimate that a 
certain height of freeboard is not necessary for a ship which is to 
trust to her sails.” There goes the /ow ship, which was advocated 
last week as the perfect type of a sea-going British man-of-war. In 
the next few sentences the very small ships disappear also. If 
the Times goes on in this way there will s ily be a perfect 
agreement between the Admiralty and it, for it is well known that 
the Comptroller and Chief Constructor of the Navy are strongly 
in favour of heavily-pla’ low-lying, turret-ships, with a very 
large coal supply, for use in Europe, leaving the use of sails to ships 
that have to proceed to more distant seas. We believe that our 
remarks of last week have had a beneficial effect, and we are glad 
to find that, even in these excited times, the moderation and justice 
which we have recommended, and which we know are congenial to 
all the prudent and well-informed officers of the navy, are not 
without influence on the more influential of our contemporaries. — 
Army and Navy Gazette. 

Fire AT CHARING Cross Raltway Sration.—A fire at a rail- 
way station in daytime is of all such calamities the most dangerous 
from the traffic being in full work at the moment of the outburst. 
Naturally the question arises—Why is it so danzerous? The 
answer is, because the place is crowded with wooden structures of 
such a nature as to be as easily fired as a box of lucifer matches; 
and these blocks of offices are invariably placed in positions so that 
the flame must of necessity prevent egress to the passengers arriv- 
ing or in waiting for a train. The recent destructive fire at 
Charing Cross station, was the result of the company coim- 
pelling the engineer, Mr. Hawkshaw, to construct a flimsey 
inflammable building on the bridge adjoining, which build- 
ing was used as a Custom House for the examination of the 
foreign luggage, and of course a temporary iron flue to the stove 
became overheated, and not only destroyed the wooden building, 
200ft. in length by 30ft. in breadth, and about 15ft. in height, bit 
also the portion of the station proper between the two first girders, 
the distance between these girders was 9ft. in the clear, the in- 
side 14 wooden sheeting being carried up one-third of the semi- 
circle, and covered on the outside with zinc. The glass of the 
entire station was completely ruined from the heated atmosphere, 
and what was not brought down during the of the fire is 
now being removed. If railway directors will force engineers to 
erect such ‘‘fire-traps” the public must take steps for their own 
safety by appealing to the islature. Nothing could be betir 
than the working of Shand and Mason's and Merryweather’s steam 
fire engines for upwards of four hours—-a good test of any engine. 











‘Fes. 28, 1868. 


THE ENGINEER. 





147 











THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. XII.—Mozzuie Prvortine. 


Muzztz pivotting, or muzzle swivelling, though phrases 
ee to be common enough amongst the initiated, are 
still somewhat “caviare to the million,” so it may be well 
to start witb a definition. Muzzle pivotting, then, consists 
in such arrangement of the racers or slides, and of the gun 
carriage, as shall enable all the movements of the axis of 
the piece necessary to aiming at an object, to be effected in 
the same manner as if the gun itself were moved about a 
point situated at the muzzle and in the axis of the piece, or 
one somewhere very near these. The result of this is that 
a gun so mounted can be directed and fired through a round 
hole or embrasure very little bigger than the muzzle of the 
gun. And the object is, that this limitation of the area 
of the opening or port, whether the gun be situated 
- in a casemate with a shield-stopped embrasure, or in an 
armour-clad ship, shall afford the greatest amount of pro- 
tection from missiles from without, both to the gun and to 
the men who work it. 

We are about to describe what.has been the origin of 
this improvement in defence, and what has been done up 
to a very recent date in the way of advanc- 
ing towards the final solution of the pro- 
blem ; now at length fully recognised by 
all competent men as amongst the most 
important of those which relate to iron de- 
fences, whether on land or afloat. 

The earliest cannonofevery nation, whether 
in the East or in Europe, had no trunnions. 
The huge bombards, whether of wrought 
iron stave bars and hoops, or cast in bronze, 
either were bedded on rude timbers or 
abutted against and lay upon solid masonry, 
and unless for siege purposes no attempt was 
made to train, elevate, or depress them. The 
enemy was shot flying, if possible, by waiting 
until he came into range and line of fire. 
Trunnions were a practical difficulty with 
the serpentines—or smallerand longercannon 
built up with bars and hoops—as they were 
an impossibility with the bombards. Black- 
smiths’ work was too rude to enable a trun- 
nion ring to be shrunk on amongst the other 
hoops, so that it should hold its place under 
the energy of therecoil. These guns were, 
therefore, bedded fornearly their entire length 
into a log of timber, which was run forward 
by tackle and rings at both sides, and re- 
coiled along with the gun within the limits 
the tackle permitted, the bottom of the log 
dragging over deck or platform without 
wheels, and so helping to arrest recoil by its 
large friction. ‘Training horizontally was 
done omy by “pinching” over the log, angu- 
larly round some point oat its forward end; 
and elevation or depression, when resorted to 
at all, were effected by blocking or by a rude 
quoin wedge arplied beneath the log, either 
at the forward or rear end. Somewhat later 
a few examples exist of guns so mounted, 
but with the log hinged or jointed at its for- 
ward end by a horizontal pivot bolt to a 
lower piece of timber, and by separating 
these at the rear end by a quoin wedge, 
elevation or depression was effected. Some 
very early field guns were thus mounted, 
and a few very early examples are to be 
found. Trunnions can scarcely be said to 
have existed prior to the early part of the 
fifteenth century, nor had they Lime com- 
mon before the end of that century, when 
cannon cast in bronze began universally to 
supersede the old wrought iron bombards 
and serpentines. Like many another great 
improvement, trunnions were in reality a 
creation resulting from the use of a new 
material. It was obvious how great would 
be the advantage of readily, rapidly, and 
exactly directing a gun, now that in bronze 
the gun itself; was more exactly fabricated 
and its aim more reliable ; no position 
seemed so suitable for the horizontal axis 
of motion in the vertical arc, as somewhere about the 
centre of gravity of the gun; for thus the forward and 
after segments nearly balanced each other; and while 
alterations through a given angle were obtained with far 

ess power than that required for motion round any other 
axis, the actual are of motion at both ends of the gun was 
the least possible consistent with that. Sometimes the 
axis of the trunnions was placed at such a level as exactly 
to intersect that of the gun; but owing to the greater 
friction of the issuing shot upon the lower side of the 
chase, and the large “ballotage” that arose from the large 
windage of early artillery, such a gun was found to jump, 
or tend to vibrate more or less in a vertical plane round the 
trunnions when discharged; and so experience seems to 
have suggested the ry the axis of the trunnions more 
or less below that of the axis of the gun. The gun was 
always let to have more weight in rear than in advance of 
the trunnions, and this, the amount of which has been 
called its Jrpentvens, served to hold the quoin wedge 
beneath the cascable, by means of which the gun was ele- 
vated or depressed. The lowering of the position of the trun- 
nions also tended to make the breech end of the gun grip this 
wedge when discharged. The carriagevery often, up to recent 
times, both on sea and land, ran simply on low rollers upon a 
plain deck or platform, and training was done by pinchin 
it round as with the older log. This arrangement involv 
an embrasure or a port whose horizontal width and 


vertical height should permit the full amount of horizontal 
and verti 
the top, or 
place round 


are motions of the gun without its touching 
cill, or cheeks, the horizontal training taking 
an lmaginary pivot somewhere about, or rather 





_ 


(7s Yj 


oo 
Yy Y 


in advance, of the forward end of the gun carriage and the 
vertical motion round the trunnions. This required, in 
proportion to the size of the a very wide and high 
aperture. The application of the racer slide, upon which 
e gun carriage was to be moved front and rear, admitted 
of the first improvement in the way of reduction in width 
of the embrasure, and would have been equally, or 
even more, applicable to ships’ ports. The horizontal arc 
of sweep of the racer was described round a pivot near to 
or sometimes in advance of its forward end, but in rear of 
the pet. By advancing the position of this pivot still 
further forward it is obvious that with the same arc of train- 
ing, the gun being run out, it would need but a narrower 
embrasure; and when this pivot was advanced as far as a 
point plumb beneath the muzzle of the gun when run 
out, the width of the embrasure need be no more than 
equal to the diameter of the gun’s muzzle plus some neces- 
sary clearance. The height, however, must continue just 
as much as the chord of the arc of vertical angular motion 
round the trunnions at the place where the gun, forward 
of these, came nearest to the lintel and cill of the embra- 
sure it passed through when run forward, plus the neces- 
clearance. 

he Montalambert, or inverted embrasure, in which the 
splay of the cheeks of the masonry is chiefly at the rear 
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importance of which had been proved in the Crimea by” 
the success of the admirable rope mantlets em: — = 

the Russians, nothing was done further up to the of 
the Crimean war. Gun ports at sea were as wide and as 
large as ever they were, and embrasures on land as high as 
ever, though rather narrower. The extension of rifled 
small arms to all classes of troops, {with their extended 
range and accuracy, now rendered it imperative to close to 
the utmost every square inch of a) in every defended 
face through which these deadly bullets could be poured. 
The still later extensive applications of iron armour- 
plating both afloat and ashore, and the consequent enlarge- 
ments of calibre in artillery, even yet in p had not 
yet proved to those who are as slow in foresight as officials 
(in our country at least) commonly seem to that rifled 
artillery fire, with its vaster ranges and accuracy as great 
at least as that of small arms, must even, @ fortiori, 


demand as a necessity the —_ up to the ve 
smallest limits in every direction, aperture throug! 
which the fire of artillery was to be Even 


yet, after twelve years have elapsed, this is not done 
to any considerable extent. We have still the absurd 
spectacle before us of supposed shotproof “central bat- 
teries” and “revolving turrets” afloat, with gaping ports 
through which two men abreast can nearly walk when 
Se visible at a mile off, 
and in ugh which shell at short ranges 
may be poured almost with certainty; and 
we have in one of the very latest achieve- 
ments of armour-plated defences ashore— 
namely, the too-well-known Malta and Gib- 
raltar shields—embrasure apertures nearly 
as big, and abundantly large to be a fatally 
facile mark for the entrance of shells. But, 
although the only possible means by which 
this can be avoided, viz. the adoption of 
muzzle-pivottin; n mounting, was at 
rere at Woolwich unnecessary, useless, 
and absurd, the official pachydermata every- 
where have begun at last to feel that it is in- 
dispensable, and probably within the next 
decade wo shall fin thatthis will have super- 
seded all other modes of mounting, for all 
naval guns or for those of forts of masonry. 
Strange as it may appear at first sight there 
is no doubt but that this will be hastened by 
the very fact of the enormous}magnitude and 
weight which naval and garrison guns have 
now reached. While 8in. smooth bore and 
110-pounder Armstrongs were ma.vima, the 
old school of artillerymen had some ground 
left under them, These could still be 
manipulated by hand, and the “men of ex- 
perience” were still able to declare that 
there was nothing could be proposed 
superior to the “approved pattern carriage ” 
and “the roller handspike,” without being 
laughed at—at least by their compeers. 
Guns, for example, of the magnitude and 
weight of the 56 cwt. Woolwich naval 
gun of a few years ago, and still in use, as 
shown in Figs. A and B, only need a 
sufficient and efficient crew, to be handled 
rapidly and readily — with as may 
be seen, little or no machinery about the 

iage except the far too complex and 
ill-devised compressors. 

But a change came over everything when 
carriages and racérs had perforce to be made 
of iron if they were to hold together at all 
under the weight of the huge guns of the 
present and the energy of their recoil ; and 
when “men and handspikes” had equally 
perforce to give way to mechanical contriv- 
ances of more or less complexity if they were 
to move or aim those guns at all or were 
ambitious ‘of as much ter than 
that with which Mohammed II. trained his 
bombards to fire four shots in twenty-four 
hours before the walls of Constantinople. 
Fig. 1 shows the class of gun that, in fact, 
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side, and in which the exterior and interior splays were 
placed so that their meeting edges at either cheek of 
the embrasure were in the vertical plane which 
passed through the racer pivot, proposed to effect all that 
geometrically could be done in reducing the width at this 
the narrowest point between the sides or cheeks of the 
embrasure. This Montalembert construction was, how- 
ever, in stone or brick useless and impracticable, for it re- 
duced the thickness of the material near the embrasure 
cheeks to such attenuation that they offered no sufficient 
resistance to the stroke of shot. 

The late Colonel Colquhoun, R.A., attempted to push 
Montalambert’s principle to its limit, and produced designs 
for embrasures, in which, by placing practically a// the 
splay inside, he proposed to reduce the width of the 
opening to not much more than the greatest diameter of 
the gun where it passed through. But he appears to have 
lost sight of the extreme weakening of the stonework he 
thus produced as a consequence, and we believe his em- 
brasure was reported as unsuitable by the Ordnance Select 
Committee of that day. About 1854 it was attempted at 
Woolwich to evade this difficulty, andat the same time tore- 
duce the width of the aperture to its narrowest limits, con- 
sistent with the free pointing of guns mounted in the usual 
way, by forming the entire embrasure of a single casting in 
iron. The cast iron cheeks tapered as in the preceding it 
was supposed would be less vulnerable and less dangerous 
when struck than those of stone. Neither object was 
attained, and with the exception of the proposal to apply 
| iron shutters or mantlets to the somewhat narrowed em- 
| brasure so as to keep out mitraile and rifle bullets, the 














has to be dealt with in working out to 
completion within the next few years 
the problem of muzzle pivotting. The 
figure taken from the official photograph 
shows from the rear the 13-in. or 600- 
pounder wrought iron Elswick shunt gun, on its 
wrought iron racers and carriage, as constructed at the 
royal carriage department, Woolwich. The gun being 
about 22 tons in weight, every motion, as will be seen, 
requires to be performed by mechanical arrangements. 
Once, therefore, machinery must be employed, it will less 
shock the “ mind of ancient mould ” that it shall be carried 
to unexpected lengths—even to thors of muzzle pivotting, 
or of working by steam, compressed air, or hydraulic 
power. 4 
The invention of muzzle pivotting dates no further back 
than 1856, and in the absence of any evidence of prior 
claims, Mr. R. Mallet is held to be its inventor. During 
that year he received from Field Marshal (then General) 
Sir John F. Burgoyne, Inspector-General of Fortifica- 
tions, a communication in which that distinguished military 
engineer drew Mr. Mallet’s attention to the importance of 
devising any arrangements for the working of casemate guns, 
suchas without materially increasing complications or hinder- 
ing the free working of the guns, should enable the aper- 
tures of the embrasures to beclosed to the utmost. Resulting 
from this communication the oe oo of so mounting 
the gun that it should swivel in all directions about —_ 
at or near its own muzzle at once occurred to Mr. let, 
and in December, 1 wy Scene to Sir ae F. Bur- 
e several desi, or different ents for carry- 
fog this out. Thess designs, unlertunahely for their author, 





embraced much more than mere muzzle pivotting. They 
| showed wrought iron carriages and traversin ——- 

friction compressors for resisting recoil, and the eccentric 
' axled rollers, both of which latter have been since largely 
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adopted in the service witheut the slightest acknowledg- 
ment; and various other mechanical arrangements for 
working the guns—and also certain peculiar forms of iron 
shields or stoppers for masony embrasures, and methods 
of constructing the latter. These designs remained in 
possession of General Burgoyne, without any detinite 
steps being taken as to their official consideration up to 
October, 1858, and during the interval were, with their 
author’s full knowledge and consent, shown by General 
Burgoyne to several artillery and engineer officers. At the 
last mentioned date Mr. Mallet received a letter from Sir 
Jno. F, Burgoyne referring to those designs, and requesting 
to know “ whether he had abandoned his idea of being able 
to mount cannon in such a manner as ¢o elevate and depress 
upon the muzzle as a fixed point,” and going on to say 
“if that could be done practically, that is, without im- 
peding the accurate, easy, and simple service of the piece, 
and without great refinement or extent of machinery, or 
want of simplicity in gun and carriage, it would afford a 
new element of security by reducing the vertical opening 
of the embrasure.” In reply, Mr. Mallet referred Sir Jno. 
F. Burgoyne to the apparently forgotten designs already in 
his possession, and forwarded some additional designs, em- 
bracing now those for working muzzle pivotting guns by 
hydraulic power, and a written memoir descriptive of all the 
designs from the commencement. Early in December, 1858, 
these were all forwarded by Sir Jno. F. Burgoyne to General 
Peel, thethen Minister of War, “withamemorandum stating 
how important he considered the principles to be, and 
with a recommendation that the project should be fairly 
and impartially considered upon its merits.” About three 
years after this collection of designs was first placed 
before Sir Jno. F. Burgoyne they were are upon by 
the Ordnance Select Committee of Woolwich, and un- 
favourably. It is not our business here, as merely placing 
upon record the history of the invention of muzzle pivotting, 
to refer further to that report.* That the committee was 
wholly wrong in its views as therein reported, however, is 
obvious, when we consider that they have since adopted 
much that was shown in those designs without ackuow- 
ledgment, and that their own officers have since produced 
muzzle pivotting guns, and so sanctioned the prin- 
ciple before condemned “as complicated, ill adapted, 
and presenting many serious objections.” The earliest 
designs of Mr, Mallet for “muzzle swivelling” guns, as 
he called them, all reposed upon the employment of an 
actual or material piyot with its axis horizontal, close to 
and beneath the muzzle of the gun. Vertically beneath 
this was situated the upright pivot, round which the racers 
or platform traversed. The combination of these two 
motions resulted in the same thing, as if all movements for 
aiming the gun were made about a point at or near its 
muzzle, 

Fig. 2 shows in side elevation one of these designs. The 
8-in. gun is mounted on a wrought-iron carriage and travers- 
ing platform. A short and thick link beneath the muzzle 
connects that with the horizontal pivot beneath. The 
ordinary trunnions were cut off, and a wrought-iron cross- 
head secured behind the cascable, to the outer ends of 
which two wrought-iron strap links were attached at their 
rear ends, and fixed by a cross-bolt at the forward ends.to 
the cheeks of the carriage. Two vertical screws, fixed as 
regarded rotation, and pivotted at their lower ends, sustain 
the weight of the gun at the breech end. Upon 
these screws a pair of bronze nuts and spur wheels 
were so arranged as to support the crosshead and gun, and 
by means of a ratchet brace handle, with a spur pinion 
between the bronze nuts, of the right and left-handed 
screws, both nuts were rapidly and readily worked up and 
down, and the gun so depressed or elevated. The carriage 
had four rollers, the two behind were on fixed axes, The 
two in front revolved loose upon a common eccentric axis 
or cross-shaft, actuated by either of two levers, one of 
which is seen upright at the side of the carriage. In the 
position shown the carriage is resting upon the whole four 
rollers, just as having been run forward after loading. 
Upon then depressing the end of the upright lever through 
a quadrant to the horizontal position, the forward end of 
the carriage descends by an amount equal to the throw of 
the eccentric axle, and the result is simultaneously to lift 
the carriage off the rear rollers, the rear lower corner of 
the friction skid acting on the fulcrum at either side, and 
to land the whole carriage upon the skids or long timber 
friction blocks, which extend for nearly the entire length 
between the front and rear rollers and beneath each cheek 
of the carriage, and so to deposit the carriage entirely 
upon these skids, upon which, and resisted by their 
friction due to the whole weight of the gun and carriage, 
these recoil. The arrangements of plating, &c., in alternate 
plates of iron and millboard proposed for the shield or 
stopping of the circular embrasure in the masonry, and 
leaving only a conical aperture in the centre, through 
which to aim and fire, are also here shown, but into these 
we need not here enter. 

Figs. 3 and 4 show, in side elevation and in plan, 
another modification of very similar arrangement to the 
last. The gun here was proposed to be of “Monk’s 
pattern,” with the swell of the muzzle cut away so as 
farther to reduce the aperture for fire. The carriage, 
eccentric, and arc rollers, friction skids, &c., are as in the 
last case, but the support, elevation, and depression of the 
gun, are effected by means of two double-ended screws 
with a ratchet brace handle in the mid-length of each, 
the thread above, where it passes through a pivotted nut 
fixed to the side strap links, being right-handed, and that 
below, where passing through a pivotted nut in each cheek 
of the carriage, being left-handed. The ratchet braces 

were either workable singly or combined together. 

The embrasure and masonry here shown, are supposed 
to be parts of a peculiarly-formed parapet open above 
nearly, but with traversesof masonry between each pair of 
embrasures sloping to the rear in support of the parapet 
itself. Into the details of this, however, it is not for us 
here to go. 

We must postpone to another article the further descrip- 


* This report, and Mr. Mallet’s observations thereon, will be found in 
* The Practical Mechanics’ Journal” for April, 1862, 











tion of these the earliest designs for muzzle-pivotted gun- 
mounting, and shall follow those up with the various 
advances since made by others, including those which were 
exhibited at Paris. 





MOTION ; OR, VELOCITY AND ACCELERATION. 


Havine given a number of instances of the confusion 
existing in the use of dynamical terms, we will now enter 
on a less interesting chapter, but one necessary to be read, 
not on account of its difficulty, but perhaps rather on ac- 
count of its simplicity. These ideas are, in fact, amongst 
those which are so simple that every one fancies he under- 
stands them, and for that very reason often neglects to 
bear them in mind. For instance, to understand the action 
of any force it is absolutely necessary to understand the 
accelerating action of a constant force. 

We speak of the motion of a body when that body 
changes its place in space with relation to other bodies 
which we assume to be at rest. We say assume, because 
such a state as absolute rest is, as far as can be known, 
not in existence in the universe. To study a body’s mo- 
tion we must examine the motion of each of its points. 
Though all the points in a given body may move in the 
same direction—as with a common steam engine piston— 
in another case, some points in a straight line may be at 
rest while all the others move round them. This takes 
place with any stationary pulley; and the centre itself 
may also move, as in the case of a carriage wheel. 

When we take the instance of the motion of a single point 
we have to distinguish (1) the path through which it moves; 
(2) the speed with which it moves, or the distance of the 
path passed over ina given time. The path is always a line, 
and its length through which the point has moved is the 
space described. To take the simplest case—a uniform 
rectilinear motion. We have first to fix upon some measure 
of its speed, which depends upon the space described 
and the time in which this space has been passed over. 
To measure it we can either measure the time in which 
the point moves through the unit of Ee or the space 
described by the point in the unit of time. The last 
method is that generally received, and it is, par excellence, 
termed the velocity. Velocity means, in this case 
uniform motion, the space expressed in any given measure 
of length passed through by the point in any given unit 
of time. The space will, therefore, ; 
the number of units of length moved through by the point 
in a unit of time; or we have :—Space = velocity x time. 
The time spent by the point in describing the space is, 
therefore:— 

Time = —*P** , 
velocity 
The velocity itself is therefore— 

Velocity = =. 

time 

But this simple case is very seldom met with either in 
nature or in practice, and we accordingly come to varying 
motion. The comprehension of non-uniform motion can 
be assisted by simple diagrams. We represent the time 
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by a straight line A B, starting from the point A, and 
extending to the length corresponding to the time during 
which we consider the motion. Each point in this line 
represents a certain moment of time, determined by its dis- 
tance from the age A, which itself represents that mo- 
ment from which we begin to reckon the motion. If, for 
instance, the length of one inch on the diagram represents 


always the product of | c d l e 
| the points moving with the same centre is measured. 











one minute, then the point half an inch from A represents | 


thirty seconds. To construct our diagram representing all 
the factors of the motion, we have to erect in each part of 


the line A Baperpendicular, and to make its length equal to | 


the velocity with which the point moves in that moment. 


The terminating points of P’ O’ R’ D form a curve called | 


the curve of velocity. Neglecting the very small triangles 
produced by the difference in the velocities in succeeding 
moments of time, themselves represented by the portions 
of the datum line, or line of the times, we have:— 

Velocity x increment of time = area of these rectangles; 
or, according to the above, 

Velocity x time = space; 
therefore, also, 

Area = Space. 

In the case of a uniform motion, the velocities being 
the same for all the times, the ordinates in this diagram are 
all of equal length, and the curve of velocity becomes a 
straight line, parallel to the line of times or the base line. 

If a motion is not uniform, then the motion must either 
be accelerated or retarded, and uniformly accelerated or 
retarded if the increase or decrease in the velocity is the 
same forall the times. Taking any given unit of time, the 
increase or decrease of the velocity due to that unit of time 
is respectively the acceleration or the retardation. In the 
second diagram uniformly accelerated motion is repre- 
sented. The velocities are greater for greater times, but 
in increase or decrease is always the same. We have again 
a straight line, not parallel to the line of times, as in the 
case of uniform motion, but inclined to it. If A B repre- 
sents the unit of time, the increase of velocity during the 
unit of time, or the acceleration, is represented by B’ C. 
We may represent this again by a simple formula:— 





Acceleration = end velocity for the unit of time—initial 
velocity. 

If, therefore, we know the velocity of a point at a 
certain moment and the acceleration, we may easily find 
the velocity at any other moment. 

End velocity = initial velocity + acceleration x time. 

When the moving point is retarded, or when a minus 
acceleration is present, then we have the analogous 
formula:— 

End velocity = initial velocity — retardation x time. 
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No. 2.—ACCELERATED VELOCITY. 

The space passed through can also be easily ascertained 
from diagram No. 2. This is, as before, equal to its total 
area, and therefore equal to the rectangle formed by the 
line representing the initial velocity multiplied by the time, 

lus the triangle Age the increase of velocity; or:— 
= initial velocity x time + }acceleration x square 
of the time. 

We now come to the case of a motion which occurs more 
frequently in nature and practice than uniform rectilinear 
motion. Each point of a wheel, or any point of the earth, 
in turning uniformly round their respective axes, is a case 
of a uniform motion in a circle. If a point moves with a 
constant velocity in a circle through a given arc we may 
draw a radius, and we may take a point on it, the distance 
of which from the centre equals the unit of length. The 
length of the arc of the first point is then equal to its radius 
multiplied by the arc pene by the inner point. It is 
the velocity of this point A by which the velocity of all 


It is called the angular velocity; and if the outer 
and the inner arcs are passed over in the same time, 
we have the length of the inner arc equal to the 
angular velocity multiplied by the time; and for 
the other arc, or the space moved through by the first given 
point, we have :— 

Space = radius x angular velocity x time. 

The true velocity of the given point is the space 
described in the given unit of time :— 

Velocity = radius x angular velocity. 

This mode of expressing the velocity is cénvenient 
because the angular velocity is the same for all the points 
of a rigid body which turns round a fixed axis, while 
their true velocities vary as their distances from the axis. 

Oar next article of the foregoing character will be de- 
voted to explanations of the dynamical meanings of 
“ force,” “mass,” and “momentum ;” to be succeeded by 
a concluding article embodying similar explanations of 
- work done,” and also of “accumulated work” or “vis 
viva. 








THE DEAKIN AND JOHNSON GUN-BARREL PROCESS.—Since last 
August Messrs. Deakin and Johnson have sent away 115,000 gun- 
barrels made on their amg and we are in possession of positive 
information, received from one of the greatest governments in the 
world, reporting a trial made in one of their establishments, that 
a number of barrels have been produced of a quality superior to 
anything previously made, whether in steel or iron. e also hear 
that the working of the Deakin moulds is sixpence halfpenny 
each cheaper than working iron moulds. 

Deatu or Mr. Cory.—The death has been announced of Mr. Wil- 
liam Cory, well known in the coal trade of London for his experience 
and connection asa coal and shipowner. It was mainly through the 
exertions of Mr. Cory, by the establishment of the large floating 
derricks on the river, and the erection of extensive hydraulic 
machinery at the Victoria Docks for quick despatch in the delivery 
of coal at a low cost, that the trade in coal by sea has of late years 
been at all enabled to compete with that by railway. It is said 
that of the whole quantity yearly arriving in London by sea, viz. 
—— tons, at least 1,000,000 tons passed through the hands o 

is firm. 

AGGLOMERATED COAL FuEL.—Those who have visited Paris 
lately will have perceived by the black smoke, if not otherwise, 
that the railways, steamboats, and steam-rollers, are all employ- 
ing raw coal for fuel ; and we believe that the use of coke as well 
as of agglomerated, or patent fuel, has been almost entirely aban- 
doned in France, except for domestic use. At one time the char- 
bon composé, or briquettes, were to be seen everywhere ; now you may 
seek it in vain in the metropolis. The fact is, it has been found to be 
a failure in an economical point of view. Our neighbours are, 
however, the last people in the world to let money lie idle in the 
form of coal-dust, or in any other form, and will never rest till 
they find a method of using up the slack of their coal mines. A 
new plan of composing briquettes has recently been adopted by M. 
Gazagne, an officer of the Orleans Railway Company, and M. 
Uralés, connected with the same line, and the inventors believe 
they have hit upon the right method of utilising at once both 
small coal and petroleum. The new fuel is called Briquettes Bor- 
delaises, and ists of French small coal mixed with a small 
quantity of petroleum or refuse of the distillation of mineral oils 
and some other substance which is only described as valueless and 
capable of absorbing the oil. The new fuel is said to give a very / 
long flame and an intense heat at a very economical rate. One 
cause of comparative cheapness is the absence of the troublesome 
operation of washing, which is necessary in the manufacture of 
the ordinary condensed fuel. The company of the Chemin de fer 
du Midi is about to try the new briquettes on a large scale, and we 
hope the results will be made public. M. Gazagne and M. 
Uralés say that the fuel may be used for all kinds of engines, 
whether fixed or portable, without any change in the form of the 
furnaces being necessary, and without any unusual wear ; and 
they declare that, according to experiments already made, the 
saving caused by the use of these briquettes may be estimated at 
about one in seven. We wish the inventors all possible success on 
their own account, and also because any practical method of 
using up the enormous accumulations of slack which lie around 
our own coal mines would be almost as important, if not a more 
important, discovery than that of a new gold mine, 











Fes. 28, 1868. 





THE ENGINEER. 


bod 








RAILWAY MATTERS. 


Tue works of the Midland and South-Western Junction Rail- 
way are being pushed forward. 

Ir is stated the Mont Cenis Summit Railway is expected to be 
opened for regular traffic on the 1st of May next. 

THE construction of the branch line to the North London 
—v has been delayed, owing to difficulties in obtaining the 

nd. 

TuE Great Northern has run many miore miles than in the 
co) eg half of the preceding year, and yet their expenses 

wi 


Tut Great Northern traffic has increased during the past half- 
year not only in the mineral, but in the coaching and g depart- 
ments, the total increasé being £65,771. ‘ 

In the re of the nianete, Rathvay Couspany which has 
joct teen Leeed, pho hice ine te that the damage caused by the 
recent fire at Charing Cross not éxceed £4000. 

Owine to unsettled differences between the Newry and jagh 
and Ulster Companies, there has lately been a very serious r- 
ruption to the coal traffic of the Newry, Warrenport, and 
Rostrevor line. 

Tue contract with the Mellis and Eye Railway Com , under 
which the Great Eastern Company ne to work that railway 
for 50 per cent. of the gross receipts, will be presented to the pro- 
prietors for confirmation. 

THERE are now fifty miles of double line relaid with steel rails 
on the London and North-Western, and the chairman states that 
they were only laid where they will repay the cost; for it would 
not pay to lay branch lines with steel rails. 

Tue Richmond Extension Railway, now in course of construc- 
tion by the South-Western Company, to join the North and South- 
Western Junction Company’s line near Acton, will, it is expected, 
be opened for traffic in the course of the present year. 

Ir is believed that the new line through Chertsey will not 
materially affect the Staines, Wokingham, and Woking line, as 
the South-Western Company have agreed to give this compan 
mileage upon all traffic coming from Chertsey as though it came 
through Staines. 

THE Taff Vale directors have arranged with the Llantrissant 
and Taff Vale Junction Railway Company to extend the working 
agreement existing between the two companies from ten years to 
thirty-five years from the 29th September, 1863, and this arrange- 
ment has since received the approval of the Board of Trade. 

WITH respect to the Liantrissant line, the chairman of the Taff 
Vale Company states that it has realised the expectation of the 
directors, and it will develope a large amount of mineral traffic to 
the west of Cardiff, so that if they meet with diminished revenue 
on the east of that town they will have an increase on the west. 


Tue Great Northern has now commenced running trains over 
the new double line of the Metropolitan Railway. They have 
seventeen trains running over it daily to the London, Chatham, and 
Dover Railway, and in the course of next month there will be a 
still further development of their traffic over that new junction 
line. 

THE meeting of the London and North-Western Railway Com- 
pany on Friday passed off quietly. The chairman (Mr. R. Moon) 
characterised the accounts of the half-year as a perfect model of 
art. As to accidents Mr. Moon said only one person in 18,000, 
suffered by an accident on their line, and that, in fact, people 
were safer in the company’s carriages than in the streets or their 
own homes. 

THe East London directors in their report state that the 
covered way is completed to within 200 yards of the Thames 
Tunnel, and the works to connect the covered way with the 
tunnel are in active progress. The embankment is nearly com- 
pleted to the junction with the Brighton Railway; and from this 
point to the north bank of the Thames the line might be ready for 
traffic before the end of the summer. 

THE Great Northern and North London Railway Companies 
held their half-yearly meetings on Thursday. At each the report 
of the directors was adopted without opposition. The Great 
Northern meeting was made special, and authority obtained from 
the shareholders to abandon a number of projects which were 
authorised by Parliament three years ago, The chairman 
anticipated that this would save a million. 

THE result of a a for the election of two directors of the 
London and North-Western Railway Company was made known 
on Saturday. The chairman declared that Mr. Thomas we + 
jun., and the Hon. C. Bruce were duly elected directors of the 
company, but Mr. Robertson Gladstone, on behalf of Mr, Bateson, 

rotested against the decision, and an 1 that legal proceed- 
ings would be taken to place Mr. Bateson on the board. 

THE report of the Cowes and Newport Company states that the 
earnings of the line for the past half-year do not show any improve- 
ment, owing to the falling off of the through traffic, which, pre- 
viously to the opening of the Isle of Wight Railway, passed = 
Newport. Three projects are now before Parliament for the 
purpose of connecting this line with the Isle of Wight Railway in 
order to provide communication with other parts of the island. 

THE report of the directors of the Colne Valley and Halstead 
Company states, that under the new contract entered into with 
Mr. k. J. Watt, the traffic for the half-year ending the 31st of 
December, 1867, after paying all charges = it for that peri 
and keeping the permanent way in fair working order, has yield 
asurplus of £444, which the directors propose to apply to the 
repairs of the stations and towards the alterations of the Bird- 
brook station. 

Tue railway between Helsingfors and St. Petersburg, in the 
Duchy of Finland, after several years’ agitation, has at last been 
decided on, and operations have already commenced. As much as 
possible of the work is to be done with native industry, in order 
to alleviate as far as practicable the prevailing famine and distress 
caused by a succession of very bad harvests. The line is to be 
constructed by Finnish engineers, and they even talk of making 
their own locomotives. 

THe New York and New Haven Railroad Company have intro- 
duced compartment cars upon their line, charging one dollar extra 
for travelling in one of these carriages between New York and 
Boston. The partitions are so constructed as to leave a s of 
about two feet between them and the top of the car, so that as- 
sistance could be obtained in case of an emergency. The carriages 
are warmed by heating tubes. Each compartment is adorned 
with two magnificent mirrors. 

THE Taff Vale Company subscribed £100 towards the {di 
occasioned by the Ferndale colliery explosion, but the com 
has really given a greater sum, for immediately after the accident, 
there being no passenger line up the valley, carriages were put on 
by the Taff Vale Company to carry the people up and down, prin- 
cipally the friends of the sufferers, and they were thus assisted at 
a considerable expense. Messrs. Davies, at Ferndale and their 
other pits, contribute £40,000 a year towards the Taff Vale 
Company. 

Aw action has just been settled, brought against the South- 
Western Com ny by the family of a gentleman who had his 
hand injured in a4 1866, by the slamming of one of the com- 

y’s carriage doors. The sufferer apparently recovered, but 
afterwards died through softening of the brain, as all by his 
medical advisers, mainly through the injury to his hand. As 
another el t of plication the d d had received £75 in 
full satisfaction of all his claims just after the accident. In spite 
> the company settled the case by paying £2300 compensa- 
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NOTES AND MEMORANDA. 


Ir is'stated that paraffin has been successfully used for the 
purpose of preserving fresco wall painti Frescoes that were 
crumbling away became quite solid when saturated in mineral 
turpentine, further experiments in the application of which are 
being made. 

Or the Prussian railways in use 225,947 miles belofig to the 
State, 204,633 miles are — property under the control of the 
State, and 487,787 are under private administration; this includes 
86,598 miles of Prussian railways in foreign ry; but it does 
not include 12,833 miles of foreign railway on * 

From the Newspaper Press Directory for 1868 we extract th 
following on the present position of the newspaper press:—‘‘ There 
are now published in the United Kingdom 1,324 she by dis- 
tributed as follows:—England: London, 253; Provinees, 751; 1004. 
Wales, 49; Scotland, 132; Ireland, 124; British Isles, 15. Of 
these there are 58 daily me published in Engl 1 in Wales, 
12 in Scotland, 13 in Ireland, 1 in the British Isles.” 

A BeEeran chemist, M. Melseus, who has made numerous 
communications to the Academy of Sci , has found the pro- 
portion of nicotine contained in different species of tobacco varies 
much according to the localities in which it is uced. The 
tobacco grown in France, especially that from the department 
of Loi, contains about 7°96, or nearly 8 per cent. of nicotine, 
apr from Havannah tobacco only two per cent. of nicotine can 

ext 

THE use of tobacco appears to be ——r extending in the 
United om, In 1841, a population of 26,700, consumed 
23,096,281 Ib. ; in 1851, a population of 27,347 
24,734,786 Ib. ; and in 1861, @ population of 28,887,000 consumed 
35,413,846 Ib. ‘In 1865, the apedatiod tea estimated at 29,503,000, 
and the ¢onsumption of tobacco for that year was set down at 
38,726,272 Ib. us the om taa of tobaceo 
per head in 1 while in 1841 it was only 139 oz. per head of 
the population of the British Isles. 





In 1858 there were published in the United Kingdom 866 jour- 
nals; of these 41 — were issued daily, viz., 29 5in 
Scotland, and 7 in Ireland; but in 1868 there are now hed 


and ci 


ireulated 1324 papers, of which no less than 85 are issued 
daily, showing that the press of the country has very greatly ex- 
80 


tended du the last ten years, and more in daily 
papers, the issues standing 85 against 41 in 1 The maga- 
zines now in course of a. inclu the reviews, 
number 621, of which 219 are of a decidedly character, 


representing the Church of England, Wesleyans, Methodists, Bap- 
tists, Independents, and other Christian communities. 

Tue Tucker Manufacturing Company, in Boston, are the originators 
of a process for bronzing castings, which possess the colour and 
the true aspect of cast bronze, without being galvanised or covered 
with an alloy, as ordinarily done. The process consists in coating 
the articles to be coloured with a very thin layer of some ——— 
oil, and exposing them to a temperate heat. The oil, on being de- 
composed, combines with the film of oxide formed on the surface 
of the metal, thus yielding that peculiar colour of iron. 
The temperature to which the castings are brought is not so high 
as to carbonise the fatty matter; it only reaches that point at which 
the metal for itself is getting biue. The brown layer thus obtained 
is said to be as durable and protective as that resulting by the 
method hitherto practised; at least, the process met with great 
appreciation in Paris. 

CALIFORNIA papers speak of a new machine invented by Mr. 
Seymour Hughes, which is adapted for grinding and amalgamating 
ore. The principle is thus set forth:—The stamps are made to 
revolvé, passing over inclined planes, and act as mullers as well 
as crushers, rising and dropping as they pass around the battery. 
The friction usual in stamp mills is used to advantage in this 


machine for grinding and amalgamating the ore. The machine is 
arranged for horse, steam, or water power. Two horses can work 
one of these machines, grinding 500 Ib. per hour. The cost per 


stamp is no more than the ordinary batteries, and only ordinary 
skill ts required to set them up. ° 


ACCORDING to M. Margfoy, the quantity of tobacco co by 
the French in 1864 was as follows:—They took 7,699,471 kilo- 
grammes of snuff, representing a colonnade of thirty columns, each 
equal to the Colonne Vendéme at Paris. They smoked 18,440,919 
kilogrammes of tobacco, a quantity sufficient to construct in 
compact masses the immense Are de Triomphe de l’Etoile, founda- 
tions and all. Besides this they smoked 28,000 kilogrammesof cigars 
at twenty centimes, which placed on end would reach from Paris 
nearly to the borders of Spain; 63,000 kilogrammes of cigars at 
fifteen centimes, which would reach from Paris to St. Petersburg; 
178,000 kilogrammes of cigars at ten centimes, which would nearly 
reach from Paris to Teheran; and 2,735,485 kilogrammes of cigars 
at five centimes, representing a total length of about twice the 
circumference of the earth. 


A CORRESPONDENT of the Natal Mercury, in a letter to that 
journal, alludes to the coal formation of Natal as follows :—“ I 
can say, from actual inspection, that the coal does exist in 
tity. There appear to be three or four seams, The situation fe 
somewhat remarkable. A river at the bottom of 4 between 
200ft. and 300ft. lower than the hills around to ocea- 
sioned a landslip, and thus to have laid bare this etal. W 
this it might never have been discovered. first 
3ft. thick, lies under an immense rock 50ft. or @Oft. 
next, and to my mind the best, crops out a little lower down 
the third a little lower again. Practi , I believe it 
found that the whole bank under the abounds with coal, and 
that it might be quarried out like stone, as in the case of the éele- 

in 
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brated coal mines of Treuil, St. Etienne, France. So 
Siam, where I believe the coal ¢hiefly outcrops, or comes to 
surface.” 


A GERMAN author states fhat the mumber of usefal has 
—* J bat - others will no doubt be 
as the researches yet made have been completed in only 
of the earth. Of these plants there are 1350 varieties of edible 
fruits, berries, and seeds, 108 cereals, 37 460 vegetables 
and salads, 40 species of palms, 32 varieties of and 31 
different kinds of sugars. Various drinks are obtained 200 


plants, and aromatics from 266. There are 50 substitutes for 
coffee, and 129 for tea. Tannin is present in 140 plants, caout- 
chouc in 96, gutta-percha in 7, resin and balsamic gums in 387, wax 
in 10, and grease and essential oils in 330; 88 plants contain potash, 
soda, and iodine; 650 contain dyes, 47 soap, weaving fibres; 44 
fibres used in paver making; 48 give roofing materials, and 100 are 
— for hurdles and copses. In building 740 plants are used, 
and there are 615 known poisonous plants. One f the most grati- 
fying developments is that out of 278 known natural families of 
plants, there are but 18 species for which no use has yet been dis- 
covered. 

PROFESSOR WHITNEY reports that of the sixty-four elementary 
substances existing in naturc, so far as known to chemists, there 
are but thirty-six which have yet been proven to occur in Cali- 
fornia in mineral combination, and twenty-three elements are 
wanting on the Pacific coast. Of these a few are extremely rare, 
such as didymium, erbium, lanthanum, thorium, but the absence 
of others is surprising. Fluorine—a su of very general 
distribution, in its most abundant source, fluor spar—seems entirely 
wanting in California, although it may yet be discovered in the 
—_ Pg the — Pacific ey from British Columbia to 

ili, the following facts appear: the paucity of species, con- 
sidering the extent of region as compared with other parts of the 
world, the remarkable absence of prominent silicates, especially 
of the zeolites, the wide spread of the ious metals, the abun- 
dance of copper ores, and comparative a of tin and lead, and 
the similarity in the mineralised condition of the silver, 
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MISCELLANEA. . 

THE Salisbury and Yeovil line is now being worked as a double 

It is pro to remodel the Ebbw Vale Company, and to 
class ho ens tel omnia acme a. : 


A CONDENSER is as ha been purchased by Colonel 
ewelies for Annesley Bay capa of condensing 6000 gallons 
a day. 


that before the summer of 


THERE is now good reasons to 
phs will be established 


1869 a continuous connected line of te’ 
between England and our Indian 

TE Emperor is seriously considering an alteration of the Chasse- 
pot rifle to make it fit for metallic cartridges—a much more re- 
volutionary change than it at first seems. 

OwIne to the improvement in business several of the works in 
Dundee are already put on full time and more are to be put on at 
once. This applies chiefly to jute spinning. 

Last year 1,001,545 acres in Ireland were devoted to the growth 
of potatoes; in Great Britain, almost three times as large, and with 
more than four times the population, only 492,217 acres, 

Mr. J. Lata, of Sunderland, is building for Mr. R. Young, 
M.P., two screw steamers each of 1500 tons burden. These 
steamers, which will be ready in a few weeks, are intended for the 
Mediterranean trade. 

Mr. Mecut writes to the Times stating his conviction that 
chimney pots do harm, accident having proved the fact to him that 
the draught up the was greater and the fire brighter 
without than with one. 


of Birmingham, was tested 
ition Commi ‘ 


A NEw rifle pou by Mr. 
ieolwiet 7, the Small ry as oo 
eiédllen’ q ties beckon eo 
Proresson Huxxey is worki & subject which is an inter. 
one for anatomists and ologists, namely, on the 
ies between birds and or in on & Clagg 
animals which appear to come reptiles. 


Tae chairman of the London, Tilbury, and Southend Railwa: 
y congratulates the is on the accession of M 

, M.P., to the direction of the Dock Company. 
| (re are being made for the early completion of 


Ir is officially stated that no call will be required in the case of 
the St. John del Rey Company. feserve fund will be 
uite ample to develope works; meanwhile gold will come 
at a and the expenses will be reduced to the lowest possible 
imit. 
OnE day last week no fewer than 100 railway wagons left 
Anstruther and the adjoining stations laden with herrings, chiefly 
for the London market. The ef mered was n 3000 crans, 


making altogether about 3,000,000 herrings brought from the east 
coast of Scotland. 
Last week the self-acting fire- , PExtincteur, was subjected 


to some very severe trials on the Thames Embankment, and proved 
its easy, and almost instantaneous control of lighted tar barre 
Greek fire, and all the most inflammable substances that could be 


THE breakwater at Holyhead extends nearly two miles sea- 
ward, and at its extremity « lighthouse is im course of erection. 
A terrific north-wester has © & great breach between the 
lighthouse and the breakwater, demolishing the machinery and 
cranes. The breach first repaired is again broken through. 

Taree members of the Scottish Ironmoulders’ Society, who 
went to the United States last November in the hope of 
finding plenty of work, have sent home a mélaneholy warning to 
their comrades, in which they state that they have been ten weeks 
in Pennsylvania and “have not yet found an hour’s work.” 


On Tuesday night a fire broke out in Union Mills, Oldham. 
The middle portion of the mill, with the exception of the bottom 
room, which was at was gutted. The occupiers of the mill 
are Messrs. Yates, Harman, and Taylor, and Mr. Newton, who 
are said to be fully insured. It is estimated that the damage done 
will be from £12,000 to £15,000. 
‘a Lowrey the late Feary war > the United eo he ogre — of 

egraph were erec' or military purposes; and their total cost, 
up to the end of 1865, amounted to 3,787,037 dols. All this 
matérial has since been sold, and only a few confidential clerks are 
retained in ene for cipher correspondence with important 
military posts by the colineny tines. 

Tae army of the United States is to be provided, as speedily as 
possible, with breech-loading small arms; and we learn from the 

of the Secretary of War that, as a large number of Spring- 
field rifle-muskets remain on hand, they are to be converted into 
breech-loaders. This conversion will, it is thought, produce a 
weapon superior to the Prussian needle-gun. 

THe Sultan ey! applied to the British Government for ten 
attisans to serve in his arsenal at Constantinople as instructors in 
the manufacture of machinery and war material, and Mr. John 

of Woolwich Arsenal, was instructed by the War 
Department to make @ selection, and has done so accordingly. 
The meni are to receive £20 per month, and £20 each for travelling 


Dorine the 


past week a cotton mili in Proston has received a 
nsignment of 


inning mga A from Belgium, which, 
& of transit, has been supplied at 15 per 

English prices. Once Preston was a noted 
the manufactare of machinery, and it supplied a great 
now its own machinery is being actually im- 


Ty 
re 
| 


} 


Chatham, and Dover litigation a state- 
Messrs. Walker and Martineau show- 
the ey of ale bet reluctant to let the conqeny 
incorrect, such steps «us they have 

aa on at a have been  oogl the ex- 
t! ; 

Se agmmmia therefore, so as they are con 
Messrs. PALMer and Co. (Limited) of Jarrow are pushing forward 
the armour-plated monitor Cerberus. The burthen of the Cerberus 


will be 21 
horse , are 
Co., of Lenton, "The 


have two turrets, and will carry four very heavy guns. 
THE curious geological changes that have been remarked f 
time to time in the north of Italy, and on the theres of 
the lakes in that part of the country, are now attracting 
ordinary attention. An hotel, ¢ many years ago at 
wats ol Gn, il, tol ted goad does tes panko 
rate of 6in. iy, an e - i 
immersion is taking Nace impereoptib R ont without any 
shock. A scientific peat 1 anf me has been appointed to 
examine and report upon the phenomenon. 
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DUNN’S PATENT DUPLEX TIRE LATHE. 
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ABOVE we give a side elevation and an end elevation of a 
duplex tire lathe, with two or four tools working simultaneously, 
the invention of Mr.T. Dunn. a is the bed, to which are cast or 
fixed the bearings a! for the driving spindles b and c, and for the 
centre spindle on which the speed pulleys are fixed. To one end of 
the centre spindle is fixed a pinion gearing into the wheel 
fixed to one end of the shaft, to the other end of which is fixed 
a pinion, gearing into the teeth on the circumference of the 
face plate C; the other face plate is driven from the face 
plate C, as shown. The four slide rests are all mounted on 
the cross bed, which is traversed along the bed a by the screwi 
in the following manner :—To the spindle 6 are fixed the speed 
pulleys, driving by a strap the pulleys 0; to these pulleys is 
fixed the pipion, gearing into the wheel fixed to the same 
shaft as the pinion ory into the wheel, which drives the 
wheel on the end of the screw. This screw gears into two 
worm wheels, as shown; the upper of these worm wheels 
is fixed to the shaft of the spoke wheel or cross handle, 
and the lower one is fixed to a short shaft which is driven by 
means of the spur wheels, The shafts of the worm wacels 
revolve in bearings fixed to the cross bed. When the screw is 
moving the slide rests the worm wheels act as a screw nut, but 
when it is desirable to move the slide rests by hand the tightening 


y 














handle is slackened; and on then turning the spoke wheel the 
worm wheels act as pinions, and the screw being stationary acts as 
arack. It is evident that the tool of each slide rest can be moved 
independently of the others, consequently two of the tools can be 
made to bore out the tires or other articles, and the other two to 
turn h the exteriors. The bed a and the beds of other lathes can 
be made with a socket for the jib crane p, which me a pair 
of blocks for lifting the tires andother articles into and out of place. 
The twocutstotheleftarean elev ation and planof Dunn’simproved 
machine for cutting and shaping plates of metal. This machine con- 
sists of a broad revolving drum R, the shaft of which is supported 
in pedestals and in a standard, which is arched over the drum, and 
supports the axle of the round cutter. The m is turned round 
by the speed pulleys and the pinion and wheel shown in the draw- 
ing, and the plate of metal to be cut is supported partly by the 
drum and partly by the anti-friction rollers in the brackets, which 
are adjustable on the foundation plate, and can be set nearer to or 
further from the drum according to the width of the plate to be 
cut. The outer edge of the drum is in line with the inner edge of 
the cutter, and as the plate is carried forward by the rotation o 
the drum the shearing action of the two edges displ or indent 
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THe Wear OF Ratts.--The following} extract from the last 
report of the engineer of the North-Eastern Railway Company 
wil be found instructive. It will be seen that Mr. Harrison’s 
opinions are not dissimilar to those entertained by ourselves :— 
** As regards the North-Eastern proper, you are aware that com- 
plete diagrams have been kept for many years which show the 
periods of renewal of each section of the railway, and similar 
information, though in a different form, has been reo f _ 

ared from time to time with respect to the Stockton an - 
Seaton section. From the diagrams above referred to, I am able 
with accuracy to state the actual duration of the last complete 
set of rails taken up. On the main line from Berwick to Nor- 
manton the following has been the average wear of the rails :— 








P Length in Average wear of one 

Main Tiss. miles and chains. | complete set of rails, 
Berwick to Newcastle... +. 667 13°15 
Newcastle to Darlington .. .. 3511 9°86 
Darlington to York «+ «+ «ee 45°00 13°32 
York to Altofts (Normanton) .. 24°00 8°22 














the metal, and either shears off or allows the required strip or 
portion to be broken of the plate. 
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VARIOUS machines have been sold for testing lubricants, and 
until a recent period the specific gravity alone has been a guide to | 
a knowledge of the lubricating quality of oil, but of late years | 
the nearly interminable varieties of oil that have been introduced 
causes the hydrometer asa test to be nearly useless. Little toy-like 
instruments have been used to weigh the friction, all more or less 
very indefinite in their action. 

Heat is power, and anything that has a tendency to arrest motion 
reproduces heat, which we friction; anything in the shape of 
a good lubricant prevents heat accumulating and reduces friction. 
Knowing this the patentees of the invention under considera- 
tion naturally concluded that the oil which allows the greatest 
number of revolutions to be performed by a shaft with the lowest 
possible increase of the temperature of the bearings must be a 
good oil, and save power, which means, in a works, gold. 

The instrument we illustrate is being rapidly introduced by 


y ay Sy 





INGRAM AND STAPFER’S PATENT OIL TESTER. 
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150 deg., by being driven 10,000 revolutions, No, 2 oil shows 
150 deg. and _7500 revolutions, or 25 per cent. less value ; in ad- 
dition to this practical way of attaining a result the machine 
may be driven to a higher temperature, to see which oil produces 
the worst residuum. 

_ Of course it will be seen how valuable such an instrument 
is to consumers of oil, and to oil merchants and refiners, to enable 
cheap oils to be tested, and various mixtures experimented upon, 
by the machine, at various speeds for quick machinery and for 
heavy bearings. When the instrument is used for the latter oils 
it should be driven slowly, and the weights placed at the ends of 
the levers, and for quick machinery vice versa. 





THE Pore’s RIFLE.—Itis stated that the Papal Government have 
adopted the Remington breech-loader, and they have given out an 





Messrs. John Bailey and Co., of the Albion Works, Salford, Lan- 
cashire, a firm well known for their indicators and testers of va- 
rious sorts. Scarcely any description is requisite, as the illustra- 
tion, which is from re shows the instrument very clearly. 
A bed-plate, two pedestals, fast and loose pulleys and strap, fork, 
two brass steps with weighted levers to produce friction, and an 
indicator to show,the revolutions, and a thermometer to indicate 
the temperature produced, make the thing complete. 

The exact money value of oil may be arrived at as follows :— 
Suppose a certain quantity of No. 1 oil on the machine shows 


order to the extent of ten thousand; five thousand of them are 
| being made in Birmingham, and five thousand in Belgium. All 
| the barrels are to be made on Deakin and Johnson’s punched steel 
| process. 

SouTH KENSINGTON MusEuM.—Visitors during the week ending 
| 22nd February, 1868:—On Monday, Tuesday, and Saturday, free 
| from 10 a.m, to 10 p.m., 10,383; on Wednesday, Thursday, and 
| Friday, admission 64., from 10 a.m. till 4 p.m., 1457; total, 
| 11,840; average of corresponding week in former years, 10,884, 


total from the opening of the museum, 7,209,589. 








Omitting some portions of line which are inclined planes, or 
worked by horses, and which would not furnish reliable data (the 
rails in some cases having been down for thirty years), and, allow- 
ing for other cases where the original rails are still in use and in 
‘ood condition, I find that the average on 775 miles of the North- 
tern proper may be taken at about fifteen and a-half years. 
The rails included in this general average have, for the most part, 
lasted for periods varying from five to twenty-five years; there are, 
however, places, chiefly in the vicinity of junctions and 
stations, where, owing to the continual shunting of trains and 
moving of engines, the rails are worn out in two years, In such 
positions I anticipate considerable advantage from the use of steel 
rails, especially at the points and crossings. The amount included 
in the revenue account for the past half-year for steel rails is 
£12,723, being the full cost of the quantity used. A few miles 
of main line have been re-laid with steel rails, the addi- 
tional cost of which over and above the price of iron rails 
was charged to capital. Should it be found desirable to 
use steel rails for general or relaying purposes it will be necessary 
to consider the best and most equitable mode of providing for the 
increased expense, but I expect that their use will be restricted to 
points, crossings, and station lines, for some time to come.” The 
chairman, in commenting on this portion of the report, said—‘‘Mr. 
Harrison had raised the question as to steel rails, but at present 
it was not thought desirable to introduce them except at points, 
crossings, and station lines. The use of these rails had raised the 
question as to whether the extra cost ought not to be charged to 
capital. No doubt it was perfectly just to do so, but the question 
was whether it was politic. Had steel rails been used a geen 
or had iron rails of great weight been laid, the full cost would 
without question have been charged to capital. The same thing 
would be done were the extra cost now to be so charged whenever 
renewals were required. Taking the weight of rails required for 
renewals yearly at Mr. Harrison’s estimate of 18,000 tons, the 
extra cost of steel as against the ordinary iron rails would amount 
to £100,000 a year, a very heavy sum, and the benefit of which 
would not be felt for fifteen years to come, that being the average 
duration of iron rails over the whole system. When that time 
expired, and it was seenthat renewals were not again needed (steel 
having been used), the benefit of the outlay would have its effect 
upon revenue. This heavy expenditure of £100,000 a year could, 
therefore, only fairly be charged to capital until such time as it 
was beginning to be productive of good to the revenue—revenue 
in the meantime bearing the interest on that outlay. But it was 
not contemplated to use steel except in the cases mentioned, the 
cost of which was charged to revenue, the duration of rails in such 
circumstances averaging but two years, and revenue accordingly 
almost at once getting the benefit. A small charge for steel rails 
which had been laid down on the main line had only been charged 
to capital. The interest on £100,000, we may point out, would 
amount at the end of fifteen years to not less than £60,000. 
DeatH oF Mr. ©. Srewart.—Mr. Charles E. Stewart, who 
filled the office of secretary to the London and North-Western 
Railway Company for nearly twenty years, and who has been 
chairman of the Anglo-American Telegraph Company since its 
formation, about two years since, expired suddenly in the board- 
room of that company on Wednesday evening, the 19th instant, 
shortly before seven o’clock. Mr. Stewart had suffered from a 
dangerous illness last summer, but though his health had been 
apparently restored it is feared that the close attention with w hich 
he devoted himself to the duties of his office has unfortunately 
accelerated his end. He had been occasionally ailing of late, but 
his friends had no reason to anticipate so early a termination to 
_ << Pg loss —- by the death of ay sagen will 
severely felt, not only by the company over which he presided, 
but by a large circle of friends.—Standard. 
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ST. THOMAS’S HOSPITAL. 
No. III. 
On page 51 will be found an example of the. roof, which will 


be formed of Memel of the following scantlings, viz.:—Tie beam, 
9in. by 3in.; seyenty principal rafters, 7in. by 3in.; heads, 8in. by 
3in.; plates under ) age og py on —_ side of iron 
fitches, plates, 8in. by 4in.; purlins, tin. by 4in.; common 
por 2 a.; hips to rafters, 10in. by 2in.; hips to curb, 
4in, by 4in.; for ceiling joists, 7in. by 3in.; ceiling joists, 
3hin. by 2in, The trusses are each to have two gin. wrought iron 
queen bolts, two cast-iron queen heads, weighing 56 Ib, each, and 
two stirrup irons jin. by 2in., with and k The plates 
under trusses are to have flitches of fin. rolled iron, 9in. deep, 
bolted to the timbers by jin. bolts. The turrets, of one of 
which we give an enlarged view, are to be constructed 
of Portland stone and brick with red brick facings. The louyres 
are to be of l4in. slate, 14in. wide, planed on both sides, and 
fitted to grooves. The shafts in the centre of these turrets will 
be built on 4in. tooled Yorkshire landings, set in Portland cement 
and perforated for the chimney flues. 

The Dennett arching of both the floors and ceilings is to be 
constructed of the form shown on our engraving. The 
floor arches in all cases being 4in. thick at the crowns, with 
a rise in the soffit of lin. to the foot. The materials in the 
haunches are to be from 8in. to 6in. thicker than at the crown, 
according to the spans. The spandrils of all the floor arching 
will be filled up with cement concrete, so as to bring the upper 
surface to a horizontal line to receive the sleepers for the wood 
flours. The arching of the corridors will be filled up so as to 
receive handsome encaustic tiling. 

The total number of girders of all dimensions required for 
St. Thomas's Hospital will be little short of 500, and the unfor- 
tunate disputes in the labour market in England has driven 
nearly all this work to the Belgians. So much for strikes. 

The girders in block No. 3 are of wrought iron, supplied 
by Phillip and Co., of Coal Exchange, E.C., and Perry and Co., 
ot Stratford-by-Bow, of the size and dimensions shown. As 
an example of the magnitude of the ironwork prepared by 
Messrs. Phillips and Co., we give the details of the girders of 
Pavilion No, 3 as follow:— 


Bearing. | Total length. | Depth. Proof. Deflection. 
ft. in. } ft. in. in. Tons, in. 
28 0 | 30 9 20 12 4 
23 «0 | 30 9 | 20 4 4 
910 gh 1L 4 } 10 43 2-10 
4 0 | 16 0 15 8 3-10 
12 0 14 0 15 li 
16 9 18 0 15 84 3-10 
16 0 18 0 15 84 3-10 
6 0 7 6 8 34 
: 2 9 3 . 8 3t 
12 6 14 0 15 64 
ll 3 13 0 15 64 
16 0 18 0 15 9 3-10 
M 6 | 16 6 15 9 3-10 
5 0 } 6 6 6 -- 
i2 6 14 6 14 63 2-10 
0 30 9 20 12 
28 «0 30 9 20 14 4 
10 3 lt 9 10 4} 2-10 
14 0 16 0 15 6 
14 0 17 0 20 62 3-10 
14 0 6 9 14 64 3-10 
1! 6 M4 6 20 18 t 
i4 0 5 9 15 8 3-10 
16 0 is 0 15 16 
13 7 28 8 14 6 3-10 
ll 8 25 4 20 174 
13 3 14 3 20 7 3-10 
YT 13 0 20 94 2-10 
14 0 31 6 15 234 3-10 
6 8 "710 14 6 4 
16 0 18 0 14 5} 3-10 
24 3 26 3 14 103 4-10 
il 0 13 0 10 3 2-10 
5 0 6 6 6 - bts 
28 0 30 9 20 12 } 
23 0 30 9 20 154 } 
6 0 7 9 15 6 3-10 
9 0 10 6 10 4 2-10 
5 0 6 G6 6 — _ 
28 0 30 9 20 12 + 
23 0 30 9 20 7 i 
16 0 17 9 15 6 3-10 
6 0 70 6 _ ea 
28 0 28 4 20 5 L 
28 10 30 7 24 153 6-10 
12 0 3 3 “4 54 } 
12 0 19 3 14 5t ri 
6 0 7 6 10 ~ <i 
23 0 30 9 20 12 FY 
28 0 a 9 20 20 + 
23 0 30 9 20 38 + 
23 0 30 9 20 414 + 
16 0 17 9 15 6 3-10 
1440 17 0 15 94 3-10 
i2 0 13 3 15 s 2-10 
12 0 13 3 15 8 2-10 
96 _ 15 ll 2-10 
90 _ 15 ll 2-10 

















CAST IRON COLUMNS. 


Height. Diameter. 

















ft. in. in, 
6 0 8 round 
1b 5 eZ 
» ” ” ” 

i. ” ” 
17 10 84} square 
10 3 oe 
7 10 ee 
10 3 e 
16 5 . 
10 6 4 round 





THE ORDNANCE SgLEcT ComMITTEE.—It is agreeable news to 
hear that the success of the efforts of the Ordnance Select Com- 
mittee to provide the country with cheap guns, in order to arm as 
rapidly as possible the forts and batteries at home and in the 
colonies with rifled cannon, promises to be complete. A cast iron 
3z-pounder, converted by Sir W, Armstrong and Co. for the 
Victoria Government, on Major Palliser’s plan, fired some seventy- 
six heavy charges at Shoeburyness, as much, we believe, as 16 lb. 
of powder and 801b, shot. ‘'he gun was afterwards condemned 
by the Woolwich authorities, and submitted by the Ordnance 
Select Committee to the trying test of 2000 rounds of service 
charges. It has just completed its task, having got through 2076 
rounds without injury, beyond a few scratches in the bore toa 
depth of one-tenth of aninch. The result is a proof of the ex- 

raordinary pitch of excellence to which the Elswick Ordnance 
Company have brought their coiled barrels. It is stated, indeed, 
that their converted 68-pounders have been firing battering charges 
at Shoeburyness, usually allotted to much heavier ordnance. 
Colonel Clarke’s strengthened carriage answers admirably, one of 
the converted 68-pounders having tired i0U rounds from it with 
22 1b. of powder and 1151b, shot. Nothing could be better than 
the way the carriage behaved. Altogether the country is to be 
congratulated on the result of the etiorts of General Lefroy and 
the officers of the Ordnance Select Committee. We hear that 
their report will soon be printed and laid on the table of the House. 
—Army and Navy Gazette. 





LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions 0j our 
sic Correspondents) 





THE FRICTION OF STEAM ENGINES. 

Srm,—Would you kindly allow me to make a few remarks upon 
the letter of “6. E. M.” in your impression of Feb, 14, in which 
are given the results of some experiments to determine the friction 
of steam engines? In the first example it appears that the engines 
with a pressure of 3°12 lb. per square inch upon the plotes, sae 
making 52 revolutions indicated 12-horse power, which he 
assumes 9-horse power to be absorbed in overcoming the friction, 
So far he may be quite correct, but when he endeavours to com- 
pute the friction when the engines are working full power his 
method of proceeding is evidently incorrect, as no account is taken 
of the increased number of revolutions. Friction being taken as 
directly proportional to the pressure when its effect is estimated 
in units of work, account must be taken of the space passed over 
in a given time. Were the increased number of revolutions 
taken into account in the above example the sum would stand 
ay 4 4 ::9: 647 indicated horse-power, which is evidently 
impossible, That 9-horse power may have been required to 
overcome the friction at 5°2 revolutions there is no reason to 
doubt, but what friction did it overcome? It overcame the fric- 
tion of the piston within the cylinder, the friction of all the 

kings—no small amount—also the friction of the shaft in its 
Gace, the eccentrics, slides, &c. 

Now it is clear that no increase of steam pressure will add to 
the friction of the piston and packings, and in most cases to the 
slides either, so that the friction fur tue whole engine cannot be 
taken as directly to the pressure. 

Another point requiring attention when making experiments to 
determine friction is, that the engine is thoroughly warmed, and 
in good working order. It is better to let them run some time at 
their full power previous to making the experiment. Touching 
the remark you made in your article on the above subject, regard- 
ing the excessive friction of portable engines, | may say that 1 saw 
a portable (new) make ten revolutions per minute with 14 1b. of 
steam as indicated by a new Bourdon pressure gauge. The engine 
had been running two days previously with a friction brake on the 
fly-wheel, and had a Yin. cylinder. XS 





EXPANSION GEAR OF THE SHEARWATER. 

Sir, --In your paper of last week we notice a postscript signed 
“A, A.” alluding to the expansion gear of the Shearwater and 
London which you illustrated the previous week. ‘I'he writer says 
this gear ‘*was applied «w year or two ago to the royal mail 
steamer Danube by tue Millwail Compa y, who paid royalty to 
Messrs. Caird and Co., the patentees.” Aliow us to state that the 
gunboat Shearwater was engined by us in 1361, and the London in 
1862, the valve motion in each case being fully worked out on a 
model until we arrived at what we consider a very satisfactory 
expansive action with slide valves, and as such we introduced 
it through your pages to the public. We believe it was brought 
before the notice of a firm on the Clyde who adopted it, but we 
cannot imagine what there is about 1t to form tne subject of a 
patent. We may observe that the two arrangements are essen- 
tially different, as ycur illustration clearly shows; in one case the 
expansion valve being worked by two eccentrics and cutting off by 
its outside edge, in the other only oue eccentric being used and the 
steam cut off by the inside edges, Which was it that wasapplied, as 
“A, A.” states, to the Danuvbe’s engines? 

R. AND W. HAWTHORN. 

Newcastle-upon-Tyne, Feb. 19, 1868. 





THE SHOWER STEEL PROCESS, 

S1r,—In reference to the statement contained in the last number 
off ENGINKER that an American had invented a new process for 
making steel, &c. &c., 1 beg to state that the method in question, 
together with sundry important improvements, has already been 
forestalled in this country at least, vy my patent shower steel pro- 
cess, the publication of which has suupiy been deferred in order to 
Verify auc correct the results. I hope ina short time to be able 
to give full information of the successful application of my pre- 
cess, both as to the quality and economy of the steel thereby 
produced. H. ‘Temple HUMPHREYS, Assoc, Inst. CLE, 

3, Cleveland Villas, Penge, 5, EB. 

18th Feb., 1868, 





PATENT LAW. 

Srr,—I have been glad to see |r. Dutton correcting some un- 
tenable metaphors of mine. ‘Ihe suggestions of this correspondent 
are valuable to me, not only as commy frum a practical authority, 
but also because they contirm very iorcibly the accuracy of my 
I g- The object 1 urged against preliminary examina- 
tious in particular stand now substantially agreed to, since Mr. 
Dutton has estimated the cost of such an exaummation of the 
patentee’s claim to novelty at about “£20 to £30,” for according 
to this standard the amended law way saiely be reckoned to cost 
the average of inventors about twice or thrice as much money as 
the law wn esse does at present. A preliminary ‘*bite” from the 
jaw of the law can at present be hau tor one-iulf of the expendi- 
ture proposed by Mr. Dutton, 

To appreciate these assertions it is necessary to recollect that 
by far the greater majority of inventors or patentees consist exclu- 
sively of unsuccessful ones, whereas money-making patentees form 
but an insignificant exception. ‘Ine great general rule is numeri- 
cally represented by those inventors who ** come to patent law for 
wool but go away shorn,” and whose unfortunate abortions are 
subsequently ticked off in your columns as ** not proceeded with.” 
Nearly two-thirds of all existing inventors belong to this unenvi- 
able ciass. 

By a certain little understood law of coincidence there apply 
annually about 3200 technical improvers for what is commonly 
misnamed ‘* protection,” and among these pound-foolish indivi- 
duals there happen to be almost reguiarly about 2300 who lose not 
only their study, labour, and outlay in experiments—which an in- 
ventor must naturally risk in any case, patents or no patents— 
but also some £6 to £15 in agents’ fees and stamp duties, which 
latter they would have kept in their pockets if patent law had 
been abolished in their behalf. 1 hope to be corrected again if 
these figures are not approximately true, and if they do not prove 
that 24v0 inventors lose on a fair average about £25,0UU0 in agency 
and stamp expenses through having a law of patents instead of 
Or. Dat th 
_ Mr. Dutton, on the other hand, has shown and given full par- 
ticulars of his calculation that the loss of 2300 eneoeall pad mea 
tors would in future amount to £46,000, or £69,000 a year only ! 
I need not draw the obvious inf @ minority of litigants and 
their advisers might be benetitted, but the majority of mventors 
would lose by it neavily. 

Besides the above 2300 victims of the patent lottery I oughtte have 
reckoned perhaps some UU, or 200, or SUV inventors additional who 
carry their venturcs a little beyond the first stage of ‘ provisional 
protection for six months,” but finally cease likewise, thirow- 
ing good money after bad, and retire irom their property without 
recovering a in the pound of their law expenses, though 
not without inwardly cursing the glittering prizes that tempted 
them to siake and lose. 
s 1 hese, too, might be said to have gone through a preliminary 

winnowing” of their claims upon the national gratitude, and 
might have iost but little had they taken the prottered chance of 
getting away early. However, ido not wish to prove too much 
at a time; and, turther, Ido not at ali press this particular branch 
of the general argument; I merely prophesied—subject to correc- 
tion—that examinations would prove comparatively 








dear, and thata very large majority of inventors would find 





themselves £30,000 or £40,000 the poorer for them, supposing that 
to be physically possible, This specious plea was part of my 

programme for my letters on patent law, viz., first to 
authenticate the fact that no one defends the law we have got, 
then to show that no mere surface remedies can get us a better 


one, and, finally, to draw the conclusion—** repeal and reconstruc- 
tion on a sounder basis.” ‘ Me 

From one puint of view I should elmest Wie te one, pppliminary 
examinations practically tried. 1t would be ins ve to learn 
from actual enpornes, whether they woah vere pester re 
liminary inquests igher expenses would satisfy the public 
seoey: bag cagllreadle: andl without the examinations used to 
do ious to 1802, when they were abandoned as bad, : 

uch more than mere cost depends on efficiency. Supposing 
these imi weeding operations did render the evidence in 
patent lawsuits more manageable; supposing they really etcluded 
once for all the plea of ** want of novelty,” and rendered it easier 
for judge and jury to say what isa valid patent and what is not— 
uncommonly difiicult to decide at present—they might still be 
reckoned reasonably cheap if they did this, even though they cost 
£20 or £30. 

From another point of view, however, I should not like the ex- 
periment to be made. In the first place these official inquiries 
seem to be much too expensive tor the 2300 applicants who are 
doomed to rejection, that is to say, they might be had equally 
good at less expense. Supposing, tor instance, a favourite idea of 
Mr. Dutton’s were adopted, viz., ** to suppress the present unlimited 
competition in the patent agency business,” the desired result 
might be attained in a simpler and by far cheaper manner, inas- 
much ag ‘* State-examined advisers,” ‘* properly qualified and 
honest advisers,” would presumably not often allow the patent 

ibraries to be burdened with what the proposer delines as ** specifi- 
cations composed principally of unmeaning nonsense ;” and, 
secondly, with all due deterence, I cannot but doubt the elliciency 
of these provisional guarantees of novelty. W hile the increased 
expense would doubtiessly be there, { fear the hoped tor guid pro 
quo would almost certainly be wanting. 

On this head your impression of the J4th inst. contained a very 
pregnant statement ot the late Sir David Brewster, the former 
owner and loser of the patent right in the kaleidoscope :—‘* There 
never was a popular invention which the labour of envious indivi- 
duals did not attempt to trace to some remote period;” see also 
pp. 126, 12/, of ** Inventors and Inventions,” by Mr. Henry Dircks, 
Uan it be reasonably hoped that vexatious pleas as to “ previous 
publication, want of novelty,” &c., will cease to be dragged invo 
the courts of justice when the predetermined object of envious 
individuais is to dispossess a lucky patentee of his privilege either 
by fair means or foui? Compare again p. 9) of Mr. Dircks’ book. 
Is not fighting against a successiul patent sometimes aimost com- 
pulsory in the case of duplicate inventions’ And is it not, taere- 
tore, seriously to be apprehended that by rendering litigation 
cheap und simple we should merely convert the luxury it is at 
present into an article of general consumption? Would not what- 
ever advantage might be guined through cheapening the individual 
lawsuit be lost again by increasing thus the trequency, and thereby 
the aggregate amount, of litigation as a whole ¢ 

Something might perhaps aiso be said on the injustice of “‘ sup- 
pressing available evidence of prior publication with the avowed 
object of thereby gaining causes which through the production of 
such evidence would have been lost.” Ili an abandoned patent 
serves the purpose of barring the wrongful claims of a later appli- 
cant it seems to me still very useful to have it recorded as a check 
against unfounded pretensions. However, I am now clearly 

ing in a Vicious circle, partly for the proposition and partly 
against it. This is ‘“mbbiung” at the consequences of unjust 
power instead of confronting the injustice itself, and nothing 
useful can come of it. ‘lhe key and corner-stone of the patent 
argument lies tar away from any such fragmentary and vacitlating 
discourse upon mere details. Nothing but a thorough overhauling 
of the fundamental principles of the law can set it mght, I feel con- 
vinced; without this the burden may be shifted, but it cannot be 
removed. 

February 22nd, 1868, , F. L. 





SUBSOIL IRRIGATION ¥, SURFACE IRRIGATION. 


S1z,—In answer to Mr. Baldwin Latham’s letter I beg to say, 
in reply to the first questuuon, what I alieged was, ** that the soil 
abous the roots of the crops in dry seasons can be kept moist 
durwg any period that may be thought desirable,” ie., for an hour, 
@ day, a week, 4 mouth, worning or evening, as the liquid sewage 
im subsoil irrigation 1s turned on 1 a siuuiiar Manner as Water 18 
now. ‘Ihe works are so arranged as to enable anyoue to turn the 
sewage on to any field or any part thereof at a time, and also to 
regulate the quantity with tue greatest nicety. In reply to this 
question 1 would ask, “are not the chances or,” &c.; first, 1 must 
say no; secondly, gravity has not much to do with surface uriga- 
taon; thirdly, 1 think Mr. Latham will contess that the capillary 
attraction is greater and quicker in subsoil irrigation than in 
surtace irrigation. With reierence to the paragraph, ** A claim has 
been made on behalf of subsvll urigation tor the effects of heat,” 
&e.; first, 1 beg to say Dir. Latham seems to think that in sub- 
soil Drigation the roots of plants will ** never” come im contact 
with the sewaged soul; and secondly, that the evaporation will not 
be greater in subsoul wrigation than that which takes place after a 
shower in summer. purely Mir, Latham did not mean tor a 
moment to say vbat it would be greater in subsuil wrigation than 
i¢ is now in suriace irrmgaton. If it will produce that intense 
degree of coldness at the surtace, what musi it be now in surface 
imigation 7 

Mr. Latham states, ‘‘In porous subsoils water admitted by sub- 
soil irrigation will mechanically have a greater tendency to descend 
by the force of gravity than to ascend by the force of capillary 
attraction;” and just afterwards he says, ** but when we find sub- 
soil water rising upward to the suriace of the land the results are 
very injurious, and uence we devise schemes of dramage to modity or 
get rid of the pernicious ettects.” How can he reconcile these two 
statements’ i will ask here why should not the liquid sewage 
ascend to the surface us weil as the subsoil water? And as to the 
great waste of the fertilising matter of the sewage 1 beg to say 
that this can never be the case in subsoil irrigawion, as 1 clearly 
showed in my last letter, but it may be the case im surface irrigation. 
With reference to the ammonia question Mr. Latham does not deny 
what I stated, but suuply puts forth an argument im favour of mine 
—that it can never escape in subsoil irrigation. What does Mr, 
Latham mean by ** the surtace soil?” ves he really mean to say 
that the surface soil will not extend below the pipes which are 
used im subsoil irrigation? If so, perhaps he will tell us how tar 
** his surface soil” extends downwards trom the surface? If he 
dogs not, then he must own that subsoil irrigation has the same 
chance of utilising the sewage as surfaceirrigauon. Does he claim 
for the soil ‘* immediately” below the surtuce the sole elements of 
fertility and nutrition? Lf so, it matters not in his opinion whether 
the rest is composed of rock, chalk, &c., so there 1s an inch or so of 
soil on the surface. I beg to inform him that the iertility of the soil 
has no more to do with the ‘surface’ than with anything else, but 
depends entirely upon the elements of which it is composed. 
Subsoils (he says) are generally barren and untruitful, and are not 
able in the same degree to purity the sewage. Does he call the 
soil from a foot or two from the surface **subsoils,” or does he 
mean by subsoils “the changes of the strata?” Are not soils 
generally speaking as good at a foot or two trom the surface as 
that on the suriace? Why should they not be as capable of puri- 
tying the sewage and be less active to do sou’ Would they 
uot “* become suriace soils” it they were placed ** on the surface?” 
And then, by Mr. Latham’s own showing, they would become as 
capable of deodorsing the sewage as the others. Perhaps his cause 
for not allowing them the same power is founded on the principle 
that the air ought to receive something from the sewage as well as 
the earth? 
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I agree with him that subsoil irrigation has not the same chance 
of purifying the sewage as surface irrigation; as in the latter the 
sewage 1s exposed to the atmosphere, and therefore the odours 
which the sewage is heir to have a fair chance of escaping before 
they come in contact with the earth. If it were desired to purify 
the sewage and pollute the atmosphere surface irrigation is 
the very best scheme that ever could have been invented; in fact, it 
is converting fields into a sewage deodorising ground. Mr. Latham 
says that stiff clay soils purify the sewage by surface irrigation, but 
will not by subsoil irrigation. Does it not stand to reason 
that soil will purify the sewage “‘ better” by subsoil irrigation than 
by surface irrigation? As Mr. Latham says, ‘‘If we take nature as 
our guide as to the best way of applying a liquid to the soil,” may 
I not with propriety say ‘‘that nature itself” is more towards 
subsoil irrigation than surface irrigation. As we have only to look 
around us forthe proof let us commence at the earth—is that not full 
of moisture? Are not the trees, the herbage, the flowers, &c., full 
of sap? Do they receive it from above or below the surface of the 


earth? What does that teach us? Does it not show us that the 
a ought to be applied to the subsoils and not on the 
surface. 


Mr. Latham concludes by saying that subsoil irrigation will not 
prevent the pollution of rivers and subsoil water, and hence will 
not prevent litigation. May I ask him if surface irrigation does? 
I beg to say that subsoil irrigation will prevent the pollution of 
water. ‘And if it be adopted cities and towns will havea full relief 
from those fortuitous lawsuits and losses which under all previous 
systems have had to be provided for out of the Bese Ey tates. No 
one could indict the local authorities under irrigation 
for a nuisance; no millowner could claim heavy damages for the 
loss of his mill power; no conservators of rivers or fisheries could 
demand compensation or recover damage for the pollution of 
rivers. And instead of acres upon acres being swamped with 
sewage, as is now the case with surface irrigation, nothing of the 
kind would be seen, and under this system there can be no 
unpleasant odours; no pestilence can oceur through the utilising of 
the sewage, or can there be any waste of the fertilising properties 
of it, whilst at the same time the sewage of cities and towns 
will be turned into a profitable aecount, Hewry A. James. 

Queen-square, Westminster, S.W., and Bristol, 

February 20th, 1868. 





PEAT COMPRESSING MACHINERY. 

Sr, —Allow us to offer the following explanation in reply to the 
remarks made by you in reference to our letter of the 6th inst., 
and published in your issue of the 14th inst., at page 109. 

Mr. W. H. Green (lawyer-like) informed you that 
Gwynne were not the inventors of the patent for Mes | 
Compressing Peat,” taken out by him in 1850. Now, we did not 
state that Messrs. Gwynne were the inventors, but that ‘‘ the 
process therein described for drying and compressin ¢ in a 
powdered state, was the invention of Mr. Gwynne” (J. 5. cee nne), 
and we informed you at she same time that we can prove this by 
documentary evidence. This, however, you thought of great 
importance in your article of January 31st, page 83, when you 
stated that our patents were anticipated by Mr. Green’s (J. S. 
Gwynne’s) invention, and Lord Cairns’ opinion was founded on 
this point alone. Of course Lord Cairns gave his opinion only 
upon the case put before him, and as this was improperly stated 
the opinion founded upon it would be of no value. 

To prove that a practical method was known and organised by 
Mr. Gwynne (contrary to your statement and that of Mr. Hodgson, 
a very interested party by the way), we will only mention that 
specimens of the compressed peat were exhibited in the Great 
Exhibition of 1851, and these specimens were, at the request of the 
authorities, transferred to Kew Museum, where, we believe, they 
are still to be seen. Mr. Hodgson can show nothing better now, 
we feel sure. 

Another piece of special pleading isput forward in the statement 
that we did not supply Mr. Hodgson with a machine having a tube 
for compression. We nevr said we supplied him with a tube 
compressing machine, but ve did say we supplied him with a com- 
pressing machine, and alsowith a tube; the latter was not a part 
of the machine, but Mr. Hedgson saw the specimens of peat com- 
pressed through the tube aad expressed a wish to have it; it was 
therefore included in his mvoice, was duly entered in cur books, 
and handed over to him w.th the object of showing him how to 

roduce a simple machine for future use, as the machine he had 
rom us was only a model, and never intended as sufficient for 
permanent work. Like all first machines it was more compli- 
cated than after experience would have enabled us to construct; 
still it acted well and produced good specimens, of which fact Mr. 
Hodgson took care to satisfy himself before buying it. 

The machine patented by Mr. Hodgson is a fac simile of Mr. 
Bessemer’s cane compressing machine—so much for the novelty of 
this gentleman’s invention! Anyone who knows the plans for 
drying and preparing peat iatroduced by Mr. C. Wye Williams, 
Mr. Kogers, Mr. Vignoles, C E., and others, need not be told that 
Mr. Hodgson’s drying proces: is no more a novelty than his tube 
The fact that the President cf the Institute of Civil Engineers in 
Ireland. is the partner of Messrs. Easton, Amos, and Anderson, 
may account for his desire to deprive us of the credit of this inven- 
tion, which we have already given to the public. 

Essex-street Works, Strand, London, GWYNNE AND Co, 

February 15th, 1868, 


INJECTOES versus PUMPS, 


Si1r,—The question of a compstitive trial between my improved 
injector and the donkey pump seems, according to Mr. Brown’s 
ideas, to have narrowed itself down to the supplying high pressure 
stationary engines with boiling kot feed water. I shall be happy 
to join issue on this point. 

Mr. Brown’s statement that byt few engineers start high-pres- 
sure engines without utilising so much of the exhaust steam as 
will raise the feed water to 212 leg. before it enters the boiler, 
and his belief that most employers of high-pressure engines do 
this is contrary to the fact, for it is well known that the cases where 
we find boiling hot feed water arefew and far between; and I con- 
tend that when the feed water is ieated to a temperature beyond 
which the injector will work, say 130 deg., by forcing in the ex- 
haust steam, it is always done at the expense of back pressure in 
the cylinders—in fact, robbing Peier to pay Paul. The only cir- 
cumstances under which boilers cm be supplied with feed water 
at 212 deg. ina ‘‘commercial seme” occur in dye-works, print- 
works, breweries, &c., where boiling hot water abounds; notwith- 
standing this we find plenty of inj«ctors working in such places. 

Mr. Brown’s admission completely settles the question of the 
superiority of the injector when applied to locomotives. I have 
only to say that I am satisfied, though not surprised, by the admis- 
sion. The statement that on the locomotive the work required 
of the pump is extremely heavy, and, of course, entails heavy wear 
and tear, is perfectly correct, but itis far from correct to state that 
economy of fuel is not a ge objec: here, and Mr. Brown is un- 
happy in his selection of a proof. The candid admission of the 
superiority of the injector when applied to locomotives is sup- 
plemented by as frank a concession in the case of condensing 
engines, and I feel that such a fair and frank concession on the 
part of Mr. Brown merits a return on my part, but I am obliged in 
the interest of truth to say, that the only occasions I have known 
the donkey pump to beat the injector have been cases where none 
but extremely hot feed water could be obtained. 

These concessions will limit a competitive trial to the only re- 
maining class of engine for which either pumps or injectors are 
required, viz., high-pressure stationary engines, I am rather sur- 
oo that Mr. Brown—after the reasons I have assi in a 

ormer letter—should wish to curtail the trial from six months to 
oneweek, seciag Ihave ale pointed out that the short term would 
give perhaps {n apparent tage to the donkey pump, which 
the longer yeriod would not fail to fairly reverse. Unies Mr, 


Messrs. 
ing and 





Brown has a valid reason which will convince me that a six months’ 
trial is less fair than a six days’, I must t other means of prov- 
ing my last remaining point. In the mean‘ I will give you the 
result of a few careful experiments to the inj 
works as economically with its feed wai 
donkey pump with water at 21 
donkey following the residue m 
Now I cannot for one moment allow this exhaust steam 
donkey —, to go quietly away with the exhaust steam 
engine, for I am about to prove that this volume of steam 
cient to i the temperature of the feed water from 
boiling point. This accomplished I shall have all the advantages 
in favour of my improved Giffard injector, of a simple apparatus 
requiring no skill in working, being started and stopped in exactly 
the same manner as the opening snd closing of an ordinary screw 
steam valve, against a y engine with its pump and 
condenser, to say nothing of the disadvan’ of reversing the 
direction of a stream of water some one h times an: up- 
wards per minute, as compared with the steady onward flow of the 


a; Fe isth, i8sa. J. GRESHAM, 


Ste,—In answer to “TI Jack,” I beg to say that my 
penetration into the subject of feeding boilers with injectors and 
; ng wee leads me to state the cases as follows :— 

iler fed by Giffard’s injector, through economiser or 
leaving tering Daomnisor 145d ago 
.» lea econom , enter- 

jeg., waste heat returned to boiler 155 = 
Juse B.—Boiler fed by steam pump constructed on my patent 

i ciple, ing through economiser of jacketed pipe, and con- 
Monat its -water all its own waste steam : Temperature of 
water 00 deg., leaving pump and enteri 


economiser 72 deg., 
entering boiler 300 deg., waste heat returned to 228 
If ‘* Injector Jack” 


gee 





admits the truth of these figures I think 
his penetration will lead him to prefer Case B., where with the 

ump the waste heat utilised is 228 deg. against 155 deg. with 
Biffurd’s injector, showing an advantage in favour of the pump of 
73 deg. more waste heat returned to the boiler. 

As I am at present applying one of my No. 16 pumps to one of 
Green’s economisers in the way stated, | shall with your permis- 
sion shortly give the results of experiment with it, when ‘‘ Injector 
Jack” will perhaps oblige me with the result of experiments with 
Giffard’s injector, applied as in Case A, 


London, Feb. 26 A. B. Brown. 





IRON versus STEEL RAILS, 

Srr,-—The comparative merits of steel and iron rails have been 
very fully discussed, and so they ought to be, money enough has 
been expended upon most of our railways ; the directors, therefore, 
are bound to use every aution in deciding upon future outlay 
of every kind, and especially is it incumbent upon them to exercise 
a sound discretion in determining upon a change in the materials 
or construction of permanent way, not solely on the score of cost, 
but for the greater assurance of safety for the public and them- 
selves. 

One thing is quite certain ; unless the adoption of steel or very 
superior iron rails is accompanied by improved construction and 
more careful maintenance very little advantage will be secured in 
safety ; and possibly not much economy will result if the rails 
continue to be subjected to the same treatment they are so fre- 
quently (it may be said ordinarily) subject to upon cross-sleepered 
lines, where, notwithstanding the ‘‘ fished ” joints, itis well known 
that the passage of every wheel so acts upon the as to set up 
a jumping action that continues as long as the train is in motion, 
and thus, while destroying the raila by the repeated blows, the 
sleepers are set in motion, thereby increasing the mischief ; hence 
also the rocking of the i , 80 disagreeable to the traveller. 
But the evil is not altogether confined to the deficiency at the 
joints, the sleepers are generally too far apart, the rails yield to 
the passing weight between each chain, showing the necessity for 
reducing the distance from chain to chain, and of placing those 
next to the joint close to the fish-plate on each side in order to secure 
a continuous unyielding road, from which safety as wellas economy 
may be confidently anticipated. 

The foregoing remarks apply in some measure to the question of 
steel and iron rails, because as yet steel rails have only been tried in 
special situations, where they have not been subject to the ham- 
mering action referred to, and they have not, moreover, been tried 
sufficiently upon gradients where, in certain weather, the use of 
sand may be requisite to an extent that would not be good for the 
constitution of the rail. It will, of course, be argued that the 
comparisons upon the trials already made have been between iron 
and steel rails under exactly similar conditions. Just so; but it 
does not quite follow that the same or corresponding results would 
be obtained in favour of steel under all the various conditions in 
which they might be used; it is therefore justifiable on 
the part of those who are im a position to advice upon so im- 
portant a subject to suggest a cautious exercise of judgment in 
order that proof upon proof may be obtained before one material, 
which all must admit has served the purpose well enough, is 
| totally superseded by one that promises certain advantages 
| sufficient to secure its ultimate, but probably gradual, adoption. 
| With respect to the quality of iron rails, the manufacturers have 
| certainly to thank themselves that so few of superior quality have 
| been made ; scarcely any can be pointed to as a chance of 
| favourable comparison with steel. That iron rails nearly ap- 
| proaching the strength and durability of steel ean be made is not 
to be disputed ; sample rails have been made and tested that would 
probably have ensured very nearly if not quite as much wear as 
steel. But what was the sequel? After contracting to make a 
large quantity the mode of manufacture and the quality were 
both changed, aud the rails supplied were the . 
This is one specimen of the manner in which railmakers have lost 
caste in the quality of their materials, when they might have used 
it differently, and have been able when the day of trial came, as 
it now has, to have shown the capabilities of iron compared with 
steel with much more satisfactory results, so far as their interests 
are concerned. 

The public, and the railway proprietors in particular, will have 
cause to thank you for the persistent manner in which you have 
cautioned them against the ‘‘change at any price,” so pertina- 
ciously advocated by your erratic and boastful contemporary. 

26th February, 1868, a W.P. 








WHITE GUNPOWDER, 

Sre,— Will you kindly allow me, in reply to your cameramen, 
ae - Reveley, C.E., to say that Hoy gunpowder (I I 
am gentleman from Warri is not made from im 
any way or shape whatever, that it is 

tion to any size or strength, that i 
and that it has not been known to the French, 
else before this year, and that the he mentions is a very 
old thing, and will not withstand the action of a humid atmosphere, 
which mine will. E. Bouton. 


THE INSTITUTION OF CIVIL ENGINEERS. 
February 18th, 1868, 
Cartes Hurron Gaecory, Esq., President, in the Chair. 

THE paper read was ‘‘On the Supporting Power of Piles; and 
on the Pneumatic Process for Driving Iron Columns, as practised 
in America,” by Mr. W. J. McAlpine, M. Inst. C.E. (of New York). 

The first part of this communication related ipally to the 
experience gained in driving 6,539 piles an avi depth of 32ft., 
for the foundation of the Government Graving Dock at Brooklyn, 
N.Y., when the support was mainly derived from the adhesion of 








the material inte which the piles were driven, and slightly from 


| 
| 





their sectional area. The piles were in rows 2éft. and at 
transverse distances of 3ft., all from centre to centre; interme- 
diate piles of tough second-growth oak being frequently em- 
ploy: The main piles were chiefly round spruce s very 
straight, from 25ft. to 45ft. long, and not less than 7in. in diame- 
ter at the smaller end, and on an average l4in. in diameter at the 
larger end. From a record kept during the progress of the work, 
it was ascertained that it tok two and one-third blows to drive 
each foot of pile, and that the distance moved uniformly dimin- 
ished from the first to the last blow, ranging from 8in, at the be- 
Geume to no movement at the -, the av distance moved 

the last five blows being lin. considerable number of the 

les were driven by a Nasmyth steam piling machine, with a ram 
of three tons, and a stroke, or fall, of 3ft., and making from sixty to 
eighty strokes per minute. The | machines were generally 
operated by steam power, giving an average of a blow per minute ; 
but occasionally the hammers were hoisted by manual and horse- 

wer. The rams in the latter machines were of cast-iron, swelled 
out at the bottom to concen the weight at that point, and 
weighed about 2200 Ib, each, some were used of 1500 Ib., 
the fall being 30ft, It was that the heaviest ram, when 
striking blows of the same effect as ter ones, did the least in- 
jury either to the head of the pile or to the protecting iron ring, 
ood this injury was still less with the Nasmyth hammer. It was 
also found that no “wey was gained by the fall of the ram 
being more than 40ft., as friction on the ways then prevented 
any increased velocity to the ram when falling from a greater 
height. With the Nasmyth hammer piles were driven 35ft. in 
seven minutes, while with the other machines similar piles required 
one hour, or more, to drive them the same distance. 

Experiments were made at different times to ascertain the 
weight which the piles would sustain. For this purpose a long 
lever of oak timber was employed, with which a number of the 
foundation and coffer dam piles of nearly the same size, and 
driven under exactly similar conditions, were withdrawn. It was 
thus ascertained that a weight of 125 tons was required to move 
a pile, driven 33ft. into the earth, to the point of ultimate resis- 
tance, with a ram weighing one ton, and falling 30ft. at the last 
blow. These trial piles averaged I2in. in diameter in the middle. 
From a number of other experiments it was believed that the ex- 
treme supporting power of the pile, due to its frictional surface, 
was 100 tons, or 1 ton per sw foot of the area of its cir- 
cumference. From an analysis of the experiments the following 
general laws seemed to have prevailed in these cases :—Ist. That 
the effect of lengthening the fall of the ram was to increase the 
sustaining power of the pile in the ratio of the square root of the 
fall. 2nd. That by adding to the weight of the ram the sustain- 
ing power of the pile was increased 0°7 to 0°9 of the amount due 
to the ratio of the augmented weight of the ram. 3rd. 
That a pile driven by (a ram wei one ton, and falling 
30ft., would sustain an extreme weight of 100 tons. ‘The 
formula based upon these -: as a to rams weigh- 
ing from 1000 Ib. to 3000 Ib., falling from 20ft. to SOft., was 
X = 8 (W x 0-228 F —1), im which X was the supporting 
power of a pile driven by the ram W, falling a distance F; X and 
W being in tons, and F m fegt. The author was of opinion that, 
under the most favourable circumstances, the pile should not be 
loaded with more than one-third of the result given by this for- 
mula ; and when there was any danger of a future disturbance 
of the material round the pile, or when there was any vibration 
in the structure which might be communicated to the piles, the 
load imposed should not exceed one-tenth. 

The bearing support due to the sectional area of the pile had 
not been considered in the pre inquiry but numerous ex- 
periments had been made, which gave of from five tons to 


ten tons per square foot. 
The is occupied by the city of New York was se ted 
from the mainland by a navigable tidal estuary, called the Harlem 


River, and this was spanned by several bridges, In reconstruot- 
ing the bridge forming the continuation of the Third-avenne it 
was decided to make a pivot draw in the centre ; and, with a view 
of creating the least possible obstruction to the current, the draw 
pier was composed of one central and ten circumscribing iron 
columns, each 6ft. in diameter and 50ft. in height, the water in 
the middle of the river being 20ft. deep. Careful experiments 
upon the supporting power derived from the frictional surface of 
these columns when sunk from 20ft. to 3Oft. in moderately fine 
material had led the author to adopt a coefficient of half a ton per 
superficial foot of the exterior surface. These piles were sunk by 
the pneumatic process (both plenum and vacuum), and the method 
of sinking them was next described in minute detail, as well as 
the apparatus and means taken to ascertain their sustaining 
power. Although the lateral support, as determined by the ex- 
periments, in addition to that which would be derived from a 
base of 6ft. in diameter, showed that it would be ample for that 
ace ; yet, in view of subsequent operations, the importance of 
wising a method of i ing even the large base due to the 
size of the column offered advantages too great to be neglected, 
i methods of scovmplichiog this result were i 
to 
concrete, it was suggested 
to extend this below the bottom as deep as men could 
work in the water, and also to undermine the adjacent earth, as 
far as practicable, and to extend the concrete into the space. 
This was done in sections of about 2ft. in width, and when the 
ing had been completed it was found that the column was vir- 
tually extended, and that the water would readily sink under 
pressure to a level with the bottom of the — so that the 
sand within it was easily removed, and the spage filled with con- 
crete to a depth generally of 4ft. or more. Contrary to state- 
ments occasionally made, it was found that the cement set with 
far greater rapidity under pneumatic pressure than in the ordi- 
nary atmosphere. 
experience gained, and the reflections resulting from the 
operations at the Harlem Bridge, proved, among other things, the 
rapidity, facility and economy of driving iron columns of large 
size under favourable circumstances. The extracts from the 
author’s journal showed that the last columns were driven from 
16ft. to 20ft. in from three to six days, in sand and porous mate- 
rial, free from obstructions. The economy of this work was indi- 
cated by the small force employed at Harlem, which was twelve 
men, all told, including the engine-drivers, stevedores, and fore- 
man. Their aggregate wages, and the expense of fuel, did not 
exceed £6 per day. The cost of the plant was under £1500. The 
metal in the column, if but L}in. thick, which was quite sufficient, 
would have been in New York £13 per lineal foot of the column. 
It was remarked that at Harlem the officers and workmen experi- 
enced neither temporary nor permanent ill-effects from a pressure 
of two-and-a-half atmospheres. It was believed that cylinder 
piles might be driven to great depths, through extraordinary ob- 
stacles, such as rocks, logs, and sunken vessels, without serious 
loss of time or at much cost; and that they would penetrate 
quicksand, which was so troublesome by all other methods, with 
unusual facility. Again the columns might be regulated in their 
d t, and be suddenly arrested at any precise point, at the 
will of the director, by means of @ reservoir, Thus, 
the descent was commenced at first , the velocity gradually 
increasing until the movement became dangerous, when it was 
instantly stopped. In some cases the piles could be driven by the 
vacuum alone, in all cases by the plenum, and sometimes 
both might be employed with advantage; and the driving could be 
further aided by the use of mechanical —— or weight. The 
support which such columns derived from their exterior fric- 
tional surface in ordinary earth was, as gare | stated, at 
leasc equal to half a ton per square foot, but in the finest earth it 
would amount to three tons. The support from the area of 
the bottom in shallow depths was from five tons to ten tons per 
square foot, and at the great depth to which these columns w 
be ordinarily sunk it must be considerably more, 
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22-TON GUN, AND 56-CWT GUN ON WOOLWICH CARRIAGE. 
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FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GERoLD and Co., B 8. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 





_ NOTICE. 

To CoRRESPONDENTS.—As8 a result of a great increase in the circula- 
tion of THe ENGINEER, and consequently in the time occupied in 
inting each issue, we are compelled to go to press at an earlier 
ur than we have heretofore found necessary. We beg therefore 
to inform our correspondents that all letters intended for speedy 
publication should reach our office not later than the afternoon of 
Wednesday. Communications coming into our hands on Thurs- 
day morning cannot, as a rule, appear in future till the Friday 

of the following week. 





TO CORRESPONDENTS. 

*,* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THz ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o’clock on the Thursday 
evening of each week. 

R. M. (Wien).—A letter lies with our publisher for this corresp 

8. H. R.—ZJn the strict sense, heat is the motive power of the steam engine. 

H. C. C.—Many thanks for your note, which we would use were the subject really 
of public interest. 

A. poe a on the Steam Engine,” last edition, Longmans, Green, 


PETROLEUM.— We presume you mean Mr. Richardson, His address is 34, 
Kensington-square West, 

F.—Mr. Smith, of Wainut-tree-walk, makes the best models we have ever seen, 
Most mathematical instrument makers will supply you with what you want. 

PACHYDERMATON.— Write the Secretary, 12?, Leadenhall-street. You canobtain 
the address you require from him. Weregret that we cannet further aid you. 

A. M.—The rule refers to rivetted girders. You will find full information tn Mr. 
Fairbairn’s treatise ** On the Application of Wrought and Cast Iron to Building 


Pu y 

X. Y. Z. (Sallins).—Proposed over and over again, and often used. The plan will 
not answer because the frictional resistance is greater than in the case of the edge 
rail, and besides the channel cannot be kept clear of obstruction. 

8. G. 8.—There is no reason why such a vice should not answer very well indeed. 
We are unable to say whether it is or is not novel. We believe it to be novel.” If 
you are in a position to make it and sell it patent it not otherwise. 

L, F. VoIGN.—Mr. J. B Payne, of Perry-street Works, Chard, also makes a 
machine for the purpose. Moreover, we believe you may obtain information 
Jrom Mr. Thomas Herbert if you write to him at his address, 4, Park-row, 
East Greenwich. 

A STUDENT.—¥You cannot get a practical knowledge of the subjects named from 
books. We do not know of any good work on irrigation. “ Brees’ Railway 
Practice,’ ‘* Rankine’s Civil Engineering,” “ Cressy’s Cyclopedia of Civil 
Engineering.” 

FISHING-NET MACHINE MAKERS.—Jn reply to the question of @ correspondent 
last week, he is informed that Mr. John Cochrane, of Blackfriars street, Glas- 
gow. whose advertisement will be found in another column, is a maker of these 
machines; also Mr Thomas Helyear, of Bridport. 

T. M_R.— You can only have a patent for three, seven, or fourteen years except 
under peculiar circumstances. The complete patent for fourteen years will cost, 
including drawings and fees, in all probability £200. You can have a three 

ears’ patent for about £30 exclusive of drawings, 

T. B. best answer is to be gathered from the fact that the word is 
derived from spinnen, which signifies to draw out. Webster defines the word as 
follows :— Spin, to draw out and twist into threads, either by hand or ma- 
chinery. In practice there is no spinning without drawing, and therefore we 
hold that ‘‘ drawing is necessary to constitute spinning.” The silk machinery 
winds and twists rather than spins. 

TYRO.— There is no work treating exclusively or in detail of the subject you allude 
to, but you will find a good deal of valuable information in “ Latham on 
Wrought Iron Bridges,” and in Fairbairn’s “ Application of Cast and Wrought 
Iron to a Purposes.” In Mr. Humber’s excellent work on ** Cast and 
Wrought Iron Bridges” the question is touched upon, but the price of the work— 
£6 6s.—places it beyond ordinary libraries. What you appear to want is prac- 
tical knowledge respecting the designing and drawing of iron bridges, which it is 
scarcely possible to acquire from books alone. 

STEEL RAILS.—ZJn a recent article on this subject it would appear that we uninten- 
tionally did some injustice to Wales by conveying the impression that steel 
rails have been made in the principality from Welsh pigs. Evidence has been placed 
before us which tends strongly to prove that no Welsh pigs find their way to the 
converter in Wales, A correspondent has pointed out to us that we have over- 
looked the great advantage of rigidity in reducing the resistance of the load. We 
willingly admit the advantage, which tit @ very strong point in favour of 
steel rails, well worth consideration. If our lent will refer to back 
numbers of THE ENGINEER he will sez how little we deserve the accusation of 
** bigotted fighting against steel as a constructive ial.” 


dant 








material. 
ERRATA.—in our impression for February 2\st, p. 124, first column, line 


eighteen, for f ", read, ff ats line thirty-two, for “or,” read “ in,” 





TUNNELLING MACHINERY. 
(To the Editor of The Engineer.) 


Srz,—Will any of your correspcndents kindly give me the name of a com- 
pany or firm inter din the facture of tunnel-boring machines ? 

February 25th, 1868. —— T. 

STEEL RAILS. 
{To the Editor of the Engineer.) 

SIR,—In this week’s ENGINEER you make some remarks on a letter of mine 
on the subject of iron and steel rails, I think if you will again look at my 
letter you will see that I entirely agree with you that it is, to say the least of 
it, imprudent to expend money at present on steel rails. What I endeavoured 
to show was that, assuming the advocates of steel rails to be correct in their 
statements as to the probable life of such rails, the saving to be effected, even 
on paper, is so small as to be not worth noticing. I have as little belief in the 
probability of steel rails lasting fifty years, or being then worth £7, as you 
can have, and at present prices I don’t think they can at all compete with iron 

G. J. M. 


rails. 
London, 22nd February, 1868. 
MEETINGS NEXT WEEK, 


INSTITUTION OF CIVIL ENGINEERS. — Tuesday, March 3rd, at 8 p.m.— 
bh = & Manufacture and Wear of Rails,” by Mr. C. P. Sandberg, Assoc, 
SOCIET Y OF ENGINEERS.— Monday evening, March 2nd, at half-past seven 
eee d > Surveys of Proposed Lines for a Ship Canal 
ween the Atlantic an ic, on the Panama Railroad, and on the Darien 
Ship Canal,” by Dr. Cullen. s . 
'YAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Evening meeting 
Monday, March 2nd.—“ Field Artillery on the Connected tem,” : 
W. H. Ross, R.A. “J ee ee 











Letters relating to the advertisements and publishing department of this paper are 
pd = ssed va we ae p= heen LEOPOLD RICHE ; ati other 

's and comm tons ato the Edi 
105, Strand, Lonan, Wo. ‘0 itor of THE ENGINEER, 


Advertisements cannot unless be; seven o'clock 
on Thursday evening in each week, The charge Sour lines and under is 
three shillings ; each line afterwards, eightpence. line averages eight words; 
blocks are the same rate for the space they fill, All single advertise- 


ments from the country must be accompanied by stamps in payment. 


THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it ia ferred, be suppl: direct from 
the office on the following terms pe se hl = 

Half-yearly (including double number) 


Yearly (including two double numbers) 4 
If credit be taken, an extra charge of two shillings and si. 
be made, THE ENGINEER 4 registered for transmission abroad 





MARRIAGES. 

On Wednesday, the 19th inst., at St. Peter’s, Belmont, EDMUND, eldest son of 
EDMUND ASHWORTH, Esq., of Egerton Hall, to MARGARET ELIZABETH, eldest 
daughter of JOHN HICK, Esq., C.E., of Hill Top, Bolton-le-Moors. 

2 = a on at the British Legation, Florence, WILLIAM WINGFIELD 
™N -E., to MARGARET JANE, third daughter of JOHN WILSON 
PILLANS, Esq., of Florence, . ri 
DEATH. 


On the.24th inst., at his residence, at Lewisham, JOHN HERAPATH, r 
founder and proprietor of “ Herapath’s Rails::y Journal,” in his 78th bay ' 
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UNARMOURED MEN-OF-WAR. 

Tue success which has already attended artillerists in 
their endeavours to produce guns of very large calibre 
affords strong presumptive evidence that the time is not 
distant when we may here ordnance afloat of extraordinary 
dimensions. Mr. Fraser is, we believe, quite confident 
that he can turn out twenty-inch guns in wrought-iron 
which will stand powder charges weighing some 150 Ib.; 
and there is no reason for Siting that he can, with the 
aid of the pce plant at Woolwich Arsenal and the 
unparalleled facilities which he possesses for working 
wrought iron in large masses, not only successfuily con- 
struct 20-in. guns but weapons of even larger calibre. 
That such guns, by the aid of proper appliances, can be 
worked at sea no person competent to pronounce an opinion 
on the subject now doubts. The introduction of a 20-in. 
wrought-iron rifle as a national weapon it can hardly 
be disputed, would revolutionise the present system of 
nayal construction, and it is worth considering how we 
could contend against such a magnificent means of attack; 
for itis not for a moment to be supposed that we should 
long remain singular as the possessors of guns of maximum 
dimensions. 

The 20in. ritle no armour which has ever yet been put 
on a ship could resist for a moment. At moderately close 
ranges it is probable that nothing less than 2Uin. of solid iron 
backed by 4ft. or 5ft. of timber would be able to prevent 
penetration. But such armour as this could only be car- 
ried by low-sided monitors, or ships of at least 10,000 or 
12,000 tons burden, unhandy and costly in the highest degree. 
To cover ships intended to fight against 20in. rifles with 
armour only 7in. or 8in. thick would be an utter absurdity, 
and we are therefore perforce led to the conviction that 
armour must be dispensed with for the most part, and 
that safety must be sought, as regards sea-going ships at 
least, in some other expedient. Even though we never 
get as far as the 20in. gun, the general adoption of ordnance 
as powerful as our own 600 pounder by other maritime 
nations would render the value of such armour as even the 
Hercules can carry more than problematical. It is quite 
certain that we have not nearly reached the limit of size 
in guns, but we believe that it is just as certain that we 
have very nearly reached the limit of thickness in armour 
plating; and therefore we confidently anticipate that ere 
many years have elapsed we shall return to the construc- 
tion of unarmoured or partially armoured. cruisers, and 
that on such cruisers we shall rely for all naval opera- 
tions save, perhaps, coast defence. 

It is often argued that as unarmoured ships must be 
fast, and as in order to be fast they must be of considerable 
size, and as ships of considerable size must have buoyancy 
to spare, it will be just as easy to plate them as not. This 
we believe to be a complete fallacy. If thin plates would 
prove serviceable there would be some truth in the propo- 
sition. When thick plates are in question it does not 
hold good for a moment. Such unarmoured ships as we 
speak of should mount not one or two, but six, or 

rhaps eight of the heaviest rifles to be had; instead of 
Cae loaded for defence let them be loaded for offence. 
An armour-plated foe could not carry more than two 
such guns ceteris paribus, The guns would no doubt con- 
stitute top weight, but they would not be worse than 
turrets in this respect. The ship should be built with a 
cellular bottom for strength, and her tup sides would best 
be made of carefully selected Bessemer or puddled steel 
plates. With a tensile strength of not more than thirty tons 
per square inch, such plates have been proved before now 





becomes very small indeed. Wecan make thick plates, but 
we cannot carry them on hulls of approximately reasonable 
dimensions, and very large ships are not very success- 
ful. It is unquestionable that large guns we shall 
have whether we like it or not; we must have them 
if we would keep with our neighbours, Mr. 
Reed could not do better, we think, commence 
the construction of one unarmoured cruiser of considerable 
size to mount some of the 20-ton guns now being 
made at Woolwich, until 40-ton guns are available. 
The t success of the unarmoured troop ~y designed 
by Mr. Reed is good evidence that he woul supply us 
with a vessel fast and seaworthy in no common degree, 
provided he were left to himself, and suffered to have his 
own way without Admiralty interference. That the —— 
of unarmoured seagoing ships-of-war is fast approaching 
cannot, we think, be doubted. There is a great deal to 
be learned about them. before we can decide, as a nation, 
on the best type, and the sooner we set about the experi- 
eye inquiry from which alone instruction can be derived, 
the better. 


A NEW MAIL ROUTE TO INDIA, 


Tus countries which in the present period of depression 
would appear least likely to be favourable to railway 
enterprise, Turkey and Egypt, are the only countries at 
this moment showing any vitality. The Suez Canal has 
something to do with this, for it has engulphed an enor- 
mous amount of the Viceroy’s money, and he sees the 
nearer it gets to completion the less chance there is of his 
getting a dividend, while it will compete with his most 
remunerative property—the transit railways of Egypt. 
He has therefore at the present moment an expedition of 
three English engineers on its way to Berenice, a famous 
old port far down in the Red Sea, which affords the 
means of materially improving the voyage to India. The 
newly awakened independence of the Hungarians is the 
great lever just now to railway enterprise in Turkey. The 

ungarian patriots having taken the English for a model, 
have always been practical, and devoted particular atten- 
tion to undertakings for developing the resources of their 
country. Before the revolution of 1848 they had, under 
Count Czecheny, established the Danube Steam Navigation 
Company; on their return from exile they are found repre- 
sented by a Count Czecheny at Constantinople, advocatin 
the continuation line across the Danube to ve an 
Constantinople.. This is what is called the Anglo- Belgian 
Company of Vanderelst, but it seems to be mainly sup; 
ported by Hungarian influence, which 1s powerful at the 
Sublime Porte, the Ottomans and the yar being of kin- 
dred race, and having often been in alliance. It is now 
announced that the works of the main line and its auxilia- 
ries are to-be begun at four points. The Hungarian 
influence has also been brought to bear, in conjunction with 
western diplomatic influence, in favour of the further ex- 
tension of railways to India, and a guarantee has been 
given by the Ottoman Government to an Anglo-Hungarian 
French combination, for a line from Scutari, the suburb of 
Constantinople, to Aleppo, Bagdad, and Bussorah. 

The first public opportunity for considering the question 
here was afforded on the reading of a paper by Mr. Hyde 
Clarke, at the Society of Arts, on Wednesday evening, 
entitled “ The Daily Mail Route to India,” when the repre- 
sentatives of numerous interests connected with Constan- 
tinople, Aleppo, Bagdad, and India were present. The 
engineering features occupy less attention just now than 
the financial, because the latter atthe present moment are the 
immmediate points, and yet the two are connected together, 
because the amount of capital to be raised depends neces- 
sarily on the nature of the works. These, however, have 
been in part regularly surveyed by Sir John M‘Neil and 
other engineers, and in part generally levelled. It is 


to possess remarkable toughness; the only point to be seen | known, too, that there is a very heavy work, the 


to is that they do not 


too much strength, which, | of the railway through the Cilician Gates in Mount Taurus. 


in the case of all steels, means brittleness. Through such , The details must, however, be left for the future, and 


steel plates hostile shot would plunge without making a 
splinter, while they would scarcely offer sufficient resistance 
to explode shell. The ship should be specially designed 


for extraordinary speed, and her machinery should be so | the promoters seek in the mode of raising t 


constructed that for a few hours it might be possible to 
add largely to its normal power; as, for example, by the aid 
of blowers in the boiler room. Our typical war ship should 
not only be fast but handy, and to this end should have 
twin screws, or what would perhaps constitute the very 
best means of propulsion, the hydraulic wheel, which, 
owing to the power which it confers of discharging 
enormous volumes of*water, would add materially to the 
chances of safety should the = be struck anywhere 
below the water mark. It is hardly necessary to add that 
the space below the line of flotation should be divided by 
numerous water-tight compartments, so that the ship 
might not be sunk even by a couple of shot holes, 

Such ships cruising in twos or threes, and capable of 
steaming at eighteen knots per hour for a short time, would 
constitute a most formidable naval force. Nothing with 
which they would have to contend could keep out their 
shot, and the t weight of each broadside and the 
number of rounds they could fire in a given time would be 
unparalleled, and fearfully destructive. It is true that did 
a heavy shell come on board it might work great mischief, 
but in this respect they would not be worse off than an 
armoured foe, on board of which shell would come just as 
freely and far more plentifully. They would have in their 
favour the greater number of guns: which they could 
mount, greater speed, and ter handiness, and they 
would have against these advantages only the fact that 
they did not carry iron plating which could be of no 
— service. "The apparent strength and impregna- 

ility of the foe would be no compensation to him for the 
loss of offensive power entailed by the use of armour too 
thin to exclude projectiles, and yet too ponderous to permit 
a heavy armament to be carried. 

It is obvious that the value of unarmoured cruisers must 
depend in a great measure on the power of the guns which 
we are likely to have. So long as we do not get beyond 
the 10-in. rifle, plates are all very well, and cannot be 
dispensed with, Put this limit passed, the value of plates 





though estimates at a low rate have been made for about 
1000 miles out of 1400 or 1500, still the total estimate 
is taken at £20,000,000. The main economy, however, 

he capital, 
They are not applying to the public for shares, nor lookin 
forward to the conventional modes of financing an 
the issue of preference shares and Lloyd’s bonds. They 
have had el overtothem by the Ottoman Government the 
subsidies for the foreign and Indian mails, and the Indian 
telegraph. These, with transit duties of one per cent. on 
the goods conveyed, constitute the real funds of the company, 
and not the five per cent. guarantee. In addition there 
will be the net traffic of the line, whatever it may be. 
Mr, Clarke has taken it moderately in the early years at 
two per cent. The promoters, therefore, come into the 
telegraph market, hoping to give a connection with the 
Indian overland mail at Butterich, and to make arrange- 
ments in Europe so as to afford a complete through line to 
India with English officials, If they can accomplish this 
they will obtain a profit beyond that already realised by 
the Ottoman Government on their imperfectly developed 
telegraph line. The telegraph receipts for the new com- 
pany are [estimated at £100,000 per annum. The 
subsidies are, however, the main dependence of the under- 
taking in the first instance. The concessionnaires do not 
seek, as was done for the Euphrates Valley section of the 
line, to obtain a direct guarantee from the English 
Government imposing a heavy demand on Parliament 
and the Treasury, and constituting political difficulties and 
jealousies which the Ottoman Porte cannot overcome with 
the most favourable dispositions. The present application is 
for a postal convention | ereamners the company and the several 
Governments interested, the Governments taking part 
making such arrangements as _ will afford four per cent. on 
a sufficient capital. It is something on the principle of the 
Peninsular and Oriental subsidy. 

The total amount required is £800,000 per annum on 
£20,000,000. Deducting £400,000 for the traffic, £100,000 
for telegraph, and £100,000 for transit duties, this leaves 
£200,000 to be covered, and this is to be divided between 
our home Government, our Indian Government, and such 
other Governments as may take part, as necessarily an 
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increase of postal revenue will result from a more frequent 
and quicker service. This has been taken at £100,000, 
and consequently there would be only £100,000 to be 
divided between England and India were these two 
Governments alone to engage in the operation. There are, 
however, advantages in transport and in other respects. 
As the revenue from the line increased, the charge would 
yearly diminish, and the Governments would effect a yearly 
saving on the postal subsidies. If any such allowance were 
made, it would become a charge on the general guarantee 
of the Ottoman Government to be repaid by it. The 
operation has certainly been brought within very narrow 
limits, as considering the great continental interests at 
stake, not merely the same general interests in the export 
and import trade to the East, but the commercial and 
political interests of France and Persia, there is every 
prospect of continental co-operation. There is further this 
question, shall the transport take effect by Paris and 
Strasburg, or by Belgium? In fact French interests 
preponderate in this respect. Mr. Clarke, of course, 
touched on the Suez Canal, which, he said, had its own 
interest, and he referred to the statement of M. de Lesseps 
in 1857: “I have personally maintained, and shall con- 
tinue to maintain, that the Euphrates Railway will be a 
benefactor to countries now disinherited.” 

The great works in connection with this route. are the 
bridge over the Bosphorus and the ge of Mount 
Taurus. There can be little doubt that this latter is one of 
the great mountain links, but since the passage of the 
Ghauts and the Alps it has ceased to be formidable. ‘The 
bridge over the Bosphorus is not assigned to either railway 
company, but it is a work indispensable for the through 
transit. Mr. Clarke referred to the designs of Herr Rup- 
pert in our number of the 14th, and also to a plan of Mr. 
J. R. Macclean, late President of the Institute. The labour 
question in the East in reference to the Arab tribes was 


treated at some length, and Mr. Clarke concurred in the 
opinion of M. Lesseps that there was nothing to be feared 
on this score, but that assistance would be obtained from 


them. The supply of labour in Turkey is a matter of 
some interest, but we have lately dealt with it in connec- 
tion with some observations of the Morning Post. 

It is evident the promoters of the Scutari, Bagdad, and 
Bussorah Railway are now engaged on their active cam- 
paign, and it is understood they are taking measures to 
begin a section of the line. The effective prosecution of 
the undertaking depends, however, on the success of the 
parties in ensuring the aid of the Governments, and this to 
a great degree depends on the community here appreciating 
the true interests of the country. The share of participa- 
tion of English engineers and contractors likewise depends 
on these arrangements and the attitude taken by our own 
Government and commercial bodies. Certainly if these 
new Turkish lines do proceed to active operations they will 
throw open novel and great fields of enterprise to the in- 
dustrial energy of this country. 


OUR IRONCLADS. 


In our impression of the 14th inst. we published an 
article taking exception to certain statements made in the 
Army and Navy Gazette concerning the efficiency of our 
ironclad fleet. Our contemporary is very angry with us, 
and very discourteous,” The first we expected, the last we 
did not expect, and we are both surprised and sorry. The 
Army und Navy Gazette is too ably conducted as a rule, 
and too influential without an exception, to forget to be 
courteous, even for a moment. Until last Saturday we 
believed that, like ourselves, it had for its paramount object 
the advancement of the truth, irrespective of party. If we 
are now compelled to forsake this belief our contemporary 
must thank itself, On Saturday last it contained an article 
as remarkable for the neglect with which it passed over 
our arguments as for the extreme discourtesy of its tone. 
It contained one assertion in particular, which although 
it can only mislead those who do not read this journal 
regularly, we cannot lose a moment in flatly contra- 


dicting. Our contemporary writes: — “With a con- 
temporary that really knew the subject we could discuss 
these points at length, but with Taz Ene@rmeer, which 


has long been the mere organ of a clique, we shall 
not condescend to do so.” We hardly know what the 
dlrmy and Navy Gasette means by “discuss at length.” 
According to our notions on the subject of lengthy dis- 
cussions, it devotes a great deal of space—to little pur- 
pose—to discussing the very questions which professedly it 
refuses to consider. The inconsistency is of little impor- 
tance, and would not be perceived by an author when 
writing without temper. As to the assertion that Tuz 
ENarxeer is the organ of a clique, we have only to request 
that our contemporary having said so much will say a little 
more, and not only name the clique, but adduce evidence 
of the truth of its imputations extracted from our pages. 
We do not wish to be rude, but it is due to ourselves to 
assert in the most positive manner that the statement is 
absolutely untrue, both in the spirit and the letter. We 
should not condescend to this contradiction were we dealing 
with any journal of small eminence or little importance; 
butthe Armyand Navy Gazette holds a sufficiently high place 
to deserve an answer, and we have supplied it. We willingly 
give as much publicity to the imputation as to our denial, by 
reproducing the article in full in another column, and 
printing the passage in question in italics. So much fora 
subject which only concerns ourselves. We turn with 
pleasure to the refutation of arguments put forward by 
our contemporary which concern matters of national 
importance. 

Our contemporary begins by disputing our assertion that 
the Achilles owed little of her efficiency to Mr. Reed—we 
stated that her lines were not altered in any way from 
Mr. Watts’ designs—and goes on to show that the ends of 
the ship were altered; that the belt was not suggested by 
Mr. Lang; that the disposition of the ship's imterior and 
weights were altered, &c.; and that these changes were due 
to Admiral Robinson and Mr. Reed. On these points our 
contemporary is misinformed, and the statement we have 
already made is substantially true. The facts are these :— 
The Achilles was intended to be almost a sister ship to the 





Warrior, and to earry thirty-six guns; but before any work 


n her it was decided to make her a 50-gun ship, 
and to ." “1 her ee and lines —_ filled = 
to give her the n uoyancy to carry the propose 
ph aicchony This was done in. Sir Baldwin Walker’s time, 
before the present Controller took office. The ship’s arma- 
ment was again reduced in order that the age | might be 
carried round to the bow and stern, and the ship now only 
mounts twenty-six guns instead of fifty. It is quite 
probable that Mr. Reed altered the internal arrange- 
ments of the ship very much for the better; but so 
far as we are aware he made no changes which could 
conduce to speed, nor did he effect any alterations in her 
lings or general form which could im steadiness. So 
much and no more we have already said, and so much we 
repeat. The least that we have a right to demand from 
our contemporary is a statement of the precise changes 
alleged to have been effected by Mr. and we shall be 
content with no less. Until such a statement has been 
put before us we shall continue to hold to our original pro- 

ition that Mr. Reed “effected no changes of moment in 

er construction.” 

The Army and Navy Gazette, a little further on, asserts 
that our statement, “that in a gale the Achilles could 
entirely blow the Bellerophon out of the water at her leisure, 
because the latter ship, from excessive rolling, could not 
fire a gun,” is “ grossly and shamefully untrue.” Here is 
a loss of temper. Our contemporary when in a passion 
writes nonsense, as for example, “ She is often said to 
do so because she was first sent out to sea with pig 
iron ballast instead of guns.” Why should people say any- 
thing of the kind for such a reason? Passing over the 
nonsense we go back a few lines. “There is positively no 
evidence of the Bellerophon rolling excessively.” What 
does our contemporary mean by “excessively?” “She is 
like the Achilles herself, a perfect marvel of steadiness.” 
Is she? Let us see what Admiral Warden has to say on 
the matter. In his report of the performance of the 
Channel fleet, dated 27th October, 1866, page 11 of Parlia- 
mentary “ Papers relating to the Channel Fleet,” we have 
a table of the rolling of the ships of the squadron on 
the 2ist of September, from which we find that the 
Bellerophon rolled twenty-two degrees, while the Achilles 
rolled sixteen degrees; that is to say, the former ship 
rolled nearly half as much again as the latter, or 
within three degrees of the heaviest rollers in the fleet, 
except the Pallas. If our contemporary is content to call 
the Bellerophon a marvel of steadiness in the face of these 
facts, and to trace an intimate resemblance between her and 
the Achilles, well and good ; but he must not expect others 
todoso. During the gunnery trials, 26th of September, the 
Bellerophon fired but two rounds. This has been accounted 
for by the fact that she used but one gun. But we cannot 
see that her case would have been improved if she had 
used ten; for Admiral Yelverton states by implication that 
she, in common with the rest of the squadron, fired these 
two rounds with difficulty, and that some of the cartridges 
were destroyed in the gun, a fact which held good of 
nearly all the ships except the Achilles, which “ made 
better practice.” 

Before dismissing this part of the question we beg to 
ask the Army and Navy Gazette whether the Bellerophon 
now mounts all her guns, and if so, whether she has gained 
in stability as compared with the period when she had 
pig ballast on board? If not, is our contemporary pre- 
pared to prove that the presence of guns would impart 
stability ? 

As regards the speed of the Bellerophon, our contem- 
— writes, “ We shall say now but little,” probably 

aring in mind the old aphorism, “ Words are silver, but 
silence is golden ;’ and goes on, “We said that as the 
Bellerophon has not steam power enough the remedy in 
future ships would be to give them more.” We hardly 
know how to deal with such an argument as this. We 
might as well try a discussion with one who held that the 
moon was no bigger than a dinner plate. The proposition 
is in one sense unanswerable, and therefore we can do 
little more than repeat what we have already said, that 
more power cannot * put into such a ship as the Bellero- 
phon without making a sacrifice either of space, or armour 
or coals, or of the time during which she can keep the sea. 
If our contemporary understood anything about coeffi- 
cients we should stand some chanc®@ of being able to refute 
his arguments in such a way that he would see his error. 
As he does not, we are, metaphorically speaking, driven into 
acorner. From the regions of argument we are relegated to 
those of assertion. The arguments with which we have todeal 
are so amusing, however, that it is a pity to them over 
in silence. Firstly, then, we are told that the “Lord 
Clyde and the Lord Warden are shorter ships with much 
heavier hulls, and yet do actually possess all the power 
which the Bellerophon requires to make her equal to the 
Achilles.” Jt is not easy to understand what this means. 
In the first place, the Bellerophon’s engines have developed 
more power than either of those named. If our con- 
ee intends to convey that did the Bellerophon 
possess the engines of either of the other ships, she would 
do as well as the Achilles, he is utterly m error. At the 
measured mile, with 5722 indicated horse power, the 
Achilles steamed at 14322 knots, carrying coals for 92 
hours, The Bellerophon, with 5966 horse power, attained 
a speed of 14°227 knots, carrying coal when full, for but 78 
hours ; and as our contemporary points out, the Bellerophon 
has very economical engines. The Lord Clyde ran at 
13°312 knots, and carried coalfor 78 hours. Does our con- 
temporary mean to say that with engines of 244 indicated 
horse power less than those with which she is fitted, the 
Bellerophon would attain nearly one-tenth of a knot greater 
speed? At sea the Bellerophon steams eleven knots with an 
indicated power of 4156 horses, while the Lord Clyde does 


was done u 


thirteen knots with 4852 horse-power, which simply means | 


that the resistance offered by the Bellerophon to propulsion 
is nearly 50 per cent, greater than the resistance offered by 
the Lord Clyde, as our contemporary will find by a very 
easy calculation, bearing in mind that the power expended 
varies as the cube of the As the Lord 
Warden, we have no official returns of her performance, 


and therefore we cannot venture to about her capa- 
bilities. As to the statement that the Lord Warden and the 
Lord Clyde are shorter and heavier ships than the Belle- 
rophon, we need not say one word. If our contemporary 
had done all in his power to find an argument against the 
Bellerophon he could not have been more successful. 
These “shorter ships with much heavier hulls” a 
beat the longer ship with the lighter hull in speed wi 
engines of less power! What could our contemporary be 
thinking of when he drew such an odious comparison? 

We are next told that the “coal supply of the Belle- 
rophon is nearly or quite equal to that of the Minotaur, a 
far larger ship.” So much the worse for the Minotaur; 
but the same fact holds nearly as true of the Achilles, yet 
the Achilles—speeds being equal—can_keep the sea much 
longer than the Bellerophon. 

e believe we have now gone seriatim through our con- 
temporary’s statements. fs remains to make a very few 
remarks on the complete question of the efficiency of the 
Bellerophon. This vessel was put forward as a type of 
what ironclad ships should be. Mr. Reed believed that 
small ironclads could be built at much less cost, and yet 
be more efficient than the long heavy ships which had been 
designed before he came into office. The Bellerophon was 
the typical ship, the first born of the new system. It is 
not wonderful that her performance has been watched and 
criticised very closely indeed. On her success or failure 
very important issues depended. She has been fairly tested, 
and in many particulars found wanting. She is not a 
steady ship, she is not a fast ship, she is not a cheap ship; 
under sail at least she is not a handy ship, and so far, but 
no further, she is a failure. That she is upon the whole 
a good and powerful ironclad, of which we as a nation 
may well be proud, we do not for a moment dispute. 
No other country possesses so good a ship, taken 
for all in all. But she does not come up to the na- 
tional expectations. She is not steady, for she rolls as 
much as any other ironclad of her size. She is not cheap, 
because she cost £430,495, while the Warrior cost but 
£368,813; and be it remembered she was specially intended 
to compete in point of price with the Warrior class. She 
is not a fast ship; because she makes but eleven knots 
in ordinary service. She is not a handy ship; her officers 
have, it is said, actually sent in a declaration to the 
Admiralty that she is so unmanageable under sail that 
they cannot be responsible for accidents. We speak of her 
as she appears to us, and we shall be most happy to discuss 
the points raised, in a friendly spirit with the Army and 
Navy Gazette. 

One word more, and we have done. Our contemporary 
has taken no notice whatever of certain portions of our 
article of the 14th inst. He does not allude to the fact that 
the Achilles and Bellerophon are upon an equality as 
regards the power of piercing each other with shot; neither 
does he consider the advantage possessed by the Achilles 
as regards the selection of position in right of superior 
speed ; neither does he say anything of the relative merits 
of the two ships under sail only; nor of the condition in 
which the Bellerophon would be if her engines broke down 
or her screw was fouled; nor does he directly refer to the 
fact that the ship has never realised her expected speed at 
sea, but he does hint that the fault lies with Mr. Penn. 
We shall not accuse our contemporary of being “the organ 
of a clique,” but it will lay itself open to the suspicion, 
we fear, if it attempts to throw the responsibility of the 
ship’s failure on the shoulders of an individual whose 
eminence in his profession is at once the result and the 
measure of the success which has hitherto attended him 
in his labours. 


FIREPROOF CONSTRUCTION. 

Is it the inevitable fate of all large buildings and gigan- 
tic edifices to fall a prey at some period or other to the 
devouring element? In a word, is it possible to construct 
any building absolutely fireproof? The shell or carcase, 
and the roof covering of all those erected at the present time 
in our cities and towns necessarily are fireproof in confor- 
mity with legislative regulations, but the internal arrange- 
ments are left entirely to the option of the builder as there 
are no stipulations requiring them to be composed of in- 
combustible materials. Yet it is unquestionably in the 
interior that the danger exists—houses or other struc- 
tures rarely become ignited from the outside; and in reality 
there is but little use in taking extra precautions to ensure 
the safety of a part unless the whole be similarly protected. 
The employment of iron girders and joints, fireproof arch- 
ing for floors, flats, and ceilings, undoubtedly lessens the 
chances of internal ignition; but it is a fallacy to trust 
solely to them, or to consider a building secure from the 
ravages of fire because it is thus provided. When the use 
of cast and wrought irdén superseded that of their ancient 
predecessor and rival, timber, their non-liability to de- 
struction by fire was an additional argument im favour of 
their adoption. Respecting the former description of iron 
this argument is not tinge sg sound, for although it is 
not combustible, and in the ordinary acceptance of the 
term cannot take fire, yet after being exposed to an 
intense heat and suddenly cooled by the application 
of water, it cannot be relied on as capable of safely 
withetanding the strain it was previously subjected to. 
Corroboration of this statement is to be found in the 
lamentable partial destruction of the Crystal Palace. The 
whole of the columns, girders, and joists being of cast iron 
it was wisely determined to dispose of all the material in- 
jured by the flames as old iron, rather than imperil! the 
restored building by employing it in the re-erection. 
At the same time it is quite possible that some enter- 
| prising individual may have bought the old material, 
| with the full intention of making it do service elsewhere 
| in a manner similar to its original duty. 
| To ensure, therefore, the complete incombustibility of a 
| structure it should be composed altogether of fireproof mate- 

rials, Any portion of it, no matter how trifling or ree. 
insignificant, consisting of a substance not so constituted 
is an element of weakness, of danger, and perhaps of ulti- 
mate destruction. It will be urged that a structure of this 
‘character is an impossibility, that we cannot have iron 
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doors, iron window frames, and iron ing in our ordi- 
nary dwellings. While we do not admit the validity, 
necessarily of this “ non us” argument, yet mene 
concede the point; but at the same time maintain that a 
great deal more might be done to prevent the contingency 
of conflagration, especially in the construction of those 
particular classes of buildings which are peculiarly liable 
to suffer from such a cause. Probably none are so ex 

to the chances of being ultimately consumed as theatres, 
and places of evening amusement and recreation. It 
almost appears as if the exertions of the builder and archi- 
tect were directed solely towards the best means of ex- 
tinguishing a fire, instead of aiming at the ibility of 
preventing its occurrence. The recent total destruction of 
the Opera House demonstrated how theatres can burn, and 
the scenery and stage no doubt assisted very materially to 
feed the flames, e see no reason why this part of the 
interior of a theatre might not be cut off at will from the 
rest, and the introduction of iron in other portions, to 
the total exclusion of timber, would be attended in the 
long run with other than merely precautionary and econo- 
mical advantages, 

The danger of adopting a compound system of con- 
struction, part fireproof and part inflammable, was shown 
the other day by the fire that occurred in the Charin 
Cross station, and which consumed the customs an 
luggage office, and destroyed the sheeting in a couple of 
bays of the roof, besides doing a large amount of damage 
in the item of broken glass and general disfigurement. 
One cannot help observing how extremely injudicious it 
is to jeopardise not merely the station roof, but the hotel 
itself, by the erection of so large a mass of inflammable 
material in close proximity to them. Had the fire occurred 
under less advantageous circumstances with respect to 
time and weather, in all probability it would have reached 
the hotel. The point te which we desire to call the atten- 
tion of our readers is the construction of the roof. So far 
as the girders or ribs are concerned they are of wrought 
iron, but the louvre, runuing the whole length of the 
station, is of wood, and so also are the sides of the roof 
at the springing for about a fourth of the distance between 
it and the ridge. The fire originated at the entrance 
to the station, upon the bridge in fact, and manifested that, 
if unchecked, it would have reached the hotel, by at once 
seizing upon the timber portions of that bay of the roof 
nearest to it. In reality it would be difficult to imagine a 
more convenient route for it to follow, and metaphorically, 
if the hotel were to represent a fort to be blown up, the 
timber sheeting along the roof might be compared to the 
train of powder, and the fire that originated at the end, to 
the igniting spark. To make a throughly sound and 
durable roof whenever zinc or slates are employed for the 
external covering, there is no question but that an under 
sheeting of at least inch boards 1s necessary, and the same 
arrangement should be adopted when very thin plain sheet 
iron is used, although the last-mentioned covering can be 
fixed upon wrought iron laths, The employment of cast 
iron, which, however, makes a very heavy roof, or that of 
strong corrugated iron, would obviate all necessity for 
wooden sheeting, especially in a large station roof, where 
the preservation of an equable temperature is not essen- 
tial. With the exception, perhaps, of some of the 
magazines and stores attached to the various ordnance 
depots, there is scarcely a roof that can be regarded as 
absolutely fireproof; they all contain in themselves not 
only the seeds of self-destruction, but the capability of 
extending that destruction to neighbouring objects. The 
establishment of large reservoirs and tanks, the connection 
with the water mains, and the organisation of a complete 
system, with all its attendant paraphernalia of buckets, 
hose, engines, and plugs, for the purpose of extinguishing 
fortuitous conflagrations, are an indispensable portion of 
the management of all cities and towns. But we wish, 
while recognising the value and efficacy of our fire 
brigade, that those engaged in the practice of architecture 
aud construction, would endeavour to design their works 
in a manner that would render its services as nearly as 
possible unnecessary. The usual means adopted for the 
extinction of fire have failed repeatedly to save the 
immediate object attacked, and are at the best chiefly 
effective in checking the spread of devastation. Preven- 
tion is better than cure, and, although so long as we 
acknowledge the evil, we must always be prepared with a 
remedy, yet the wiser course is to endeavour to need it as 
seldom as possible. 
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the Latest Prices for Work in ali branches of the Building Trade, 
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Tr is only by a comparison of the facilities in the 

sent day for ts ecqubition of perl apace general 

owledge, with the scanty and imperfect information at 
the disposal of our predecessors, that we can arrive at an 
accurate estimate of the difficulties under which they 
laboured im the pursuit of their various callings. Now, 
not only each successive year brings its periodical tribute 
to literature and science, but every month is productive of 
some new treatise, compilation, manual, or vade mecum, 
and it is not an assertion beyond the truth that the press 
groans hourly beneath the weight of its continually in- 
creasing burden, Everybody writes, or has written some- 
thing, be it nothing more than a “ letter to the Times,” and 
the title of “seribbler” might, without impropriety or 
mistake, be substituted in nine eases out of ten for that of 

“esquire.” 

There is probably no periodical compilation more 
acceptable to the professional man, the skilled labourer, 
the contractor, or the student, than a standard “ price 





= under which category we rank the volume om our 
e. 
printed, it offers at a glance a ready method of 


Carefully revised, actmizably arranged, and clearly 
preparing 


an estimate or specification upon a basis that is unques- 
tionable. We employ the latter term the prices 
are calosiated-~enel faslly Soscone ao to Shows the brlanes 
slightly in favour of the working man, whether he be a 
leviathan contractor or a small builder, This arrangement 
is candid, fair, and judicious, and we are certain that, pro- 
vided the work is well and honestly done, those who can 
appreciate it and haye to pay for it would never grudge a 
trifling excess to those who performed it. 

With some unimportant alterations, modifications, and 
additions, the present volume is identical with its pre- 
decessor of last year, as in fact it must of necessity be; it 
being scarcely possible that any very marked rise or fall 
either of labour or materials could take place in so short a 
period of time; and as a margin is allowed for contingen- 
cies, it te cover any insignificant discrepancies 
between the past and the present year. ‘The greatest 
advantage of 4 work of this descri does not, however, 
lie in the aid it for pre g estimates and specifi- 
cations, unt Re 8 vonble book of reference in the event of 
a dispute between employer and employed. An actual 
estimate is always best pre by modifying what we 
would term the “theoretical estimate,” prepared solely 
from the columns of the “price book,” by the results 
obtained from experience and practice. Local circum- 
stances and peculiar conditions affecting each particular case 
have also to be taken into consideration. The style in 
which the work is got up, especially with reference to the 
printing of the figures, is excellently adapted for the 
purposes of the volume. 


Abridgments of Specifications relating to various Subjects. Printed 
by order of the Commissioners of Patents. Jndex to Foreign 
Scientific Periodicals contained in the Free Public Library of 

wthe Patent Ofice. Published by Authority. 
Durie the whole period of his office Mr. Woodcroft has 
been indefatigable in his efforts to afford every facility to 
inventors and others in prosecuting their searches through 
the huge mass of records in the Patent Office library. The 
above publications, which we have just received, are aids 
the value of which cannot be too highly estimated, and 
while regretting that their existence is not more generally 
known, we are content for the present simply to introduce 
them to those of our readers who are not yet acquainted 
with their value. 

In an early number we purpose reviewing at some length 
the four volumes of abridgments of the specifications rela- 
ting to“ Railways,” “ Hydraulics,” the “Preparation and Com- 
bustion of Fuel,” and * Raising, Lowering and Weighing.” 
The index to the foreign periodicals is also a great assist- 
ance to the readers of the foreign scientific publications, 
the majority of which are contained in the library. It is 
compiled in a minute and very satisfactory manner, 80 
that each subject appears under its own heading, and also 
under the name of the author, with references to the 
periodical in which it may be found. 





FOREIGN AND COLONIAL RAILWAYS. 


WE return once more to the subject of Spanish railway con- 
struction. The length of the Uordova and Malaga line 1s 120 
miles, and one section—that of the passage of the Gaitanes—pre- 
sents difficulties of the first order, although only about six and a- 
half miles in length. Although we may say at once that the 
section comprises twelve tunnels and six great bridges, the state- 
ment does not convey an adequate idea of the ditticulties which 
have had to be overcome. The almost vertical elevations which 
the soil occasionally presents, and the deep fissures and sombre 
gorges which have had to be crossed, render the spot comparable 
in some respects to the Alpine chain or the American Cordilleras. 
Among the bridges on the Gaitanes section there is one of 227ft. 

pening, an ther which is constructed on a curve of 1667ft. 
radius. It is remarkable that im piercing one of the tunnels a 
crevasse was suddenly met with, the existence of which was pre- 
viously unknown, as the summit of the mountain through which 
the tunnel was being bored was completely inaccessible. Strangely 
enough the crevasse had to be crossed by a bridge, and then the 
tunnel had to be re-commenced, As regards the gradients and 
curves adopted on Spanish lines we may remark that the Spanish 
Government has fixed no general limit for either. On alimost all 
the lines the Administration has admitted gradients of 1 or 14 in 
100, authorising even 2 per 100 on the Saragossa and Barcelona 
line (Calaf and ‘arrasa section), on the Alar and Santander line, 
and on some others. In the passage of the Pyrenees on the Nor- 
thern line the Aduninistration allowed the company which carried 
out the line to adopt a similay gradient of 2 in 100, or | in 50; 
and if this severe gradient was net adopted it was only 
the company did not deem it advisable to exceed 14 in 100, 
Certain reproaches, which have been indulged in at the expense of 
the Spanisa Governmeat in the matter of gradients and curves, do 
not appear, then, to be justified. 

A convention has been concluded between Belgium and the Low 
Countries with reference to the junction of certain lines. With 
this object concessions have been granted so as to unite the town 
and port of Neuzen with the Belgian lines in the Gand and St. 
Nicholas stations, and also to unite the Belgian lines with the 
in the Kindhoven and Tilbourg stations. 
The new lines will be united to the existing ones, so that the 
trains of the two countries may be enabled to circulate without 
check or imterruption on the different lines. At Neuzen the rail- 
way will be united with the external port, so that goods may be 
rewoved directly from vessels te trucks, and reciprocally; and at 
Sluiskil the line to Gand will be united with that from St. Nicholas 
to Neuzen, ‘The junction at the frontier, as it has been executed, 
of the lines from Hasselt to Kindhoven, from Turnhout to Til- 
pourg, and from Gand to Sluiskil, has been approved by the two 


ting part 

point of junction and the junction at the frontier of the line from 
St. Nicholas and Neuzen. While on the subject of Dutch rail- 
ways we may remark that by virtue of a law of July 3rd, 1363, the 
lines constructed by the Government are worked by an industrial 
company, which at the commencement of this year had 289 miles 
of line under its management. Adding 36} mi 
section from Amsterdam to Nieuwe-Diep, which does not form 
part of the network conceded to the working company, the portion 
of the network of the Netherlands State system opened for traffic 
had a total length of 325 miles at the commencement of this year. 
Since January Ist, 1868, 234 miles more have been opened for 

i stilt im coumse of construction. 

bres has been recently opened in 
is 234. miles in length, unites the line 








F 
! 








It would seem, om, tet the line ha ,been carried out for about 


£5500 per mile; yet the land required cost in some cases £150 per 
acre, and the difficulties presented by the country involved a great 
number of works of art, the most considerable of which is a granite 
viaduct thrown over the valley of the Vilaine, 38Jft.in length, 
and 66ft, in ht, The way has the ordinary width, with 
gradients of 14 in 100, and curves of 1000ft. radius at the most, 
and it is established with Vignoles rails of moderate weight, 
There are three principal stations, and at Fougéres a well-equipped 
repairing shop is also provided. This line would appear to be the 
cheapest yet executed in France, Certain lines in Alsace were 
characterised by strict economy, but they cost, neverthel 
£7360 per mile, exclusive of rolling-stock, while the Vitré an 
Fougéres has been constructed and equipped for £5500 per mile, 
The line was constructed in thirteen months through the exertions 
of M. Albert de Dalmas, deputy to the Corps Legwlatif, who had 
btained a ion of it. The capital was collected by M. de 
Dalmas in the district itself, and so satisfied are the promoters of 
the enterprise with the results attained that it is proposed to 
extend the line on the same economical principles to St. Malo. 
The question of cheap railway construction has been exciting a 
large amount of attention of late among the economical French, 
The interest of the subject is not restricted by the limits of France. 

The difficult passage of the Guadarrama on the Northern of 
Spain Railway is stated to be now in a perfect condition, and 
shelters from snow have been established at the top of some of the 
most exposed cuttings. These arrang ts, sup] ted by the 
use of special apparatus adapted for locomotives, enabled the com- 
pany to pass through; without any interruption of the traflic, two 
periods of snow in mber i860, although but for the precau- 
tions takem more or less serious interruptions would no doubt have 
occurred in the circulation of trains. In the passage of the Pyre- 
nees the directors have continued on behalf of the general con- 
tractor for that section certain works which he had left incomplete. 
Proceedings between the company and the contractor have been 
for some time pending before the Tribunal of Commerce of the 
Seine, but we have not yet heard the result. During the last few 
months most of the lines which are in direct communication with 
the Northern of Spain Railway have been completed. Thus a gap 
which existed on the line from Alar del Rey to Santander was 
opened for traffic on July 6, 1866, and afforded a new outlet to the 
ocean in addition to those already presented by the ports of Bilbao, 
St. Sebastian, and Passag Tne North-Western of Spain Rail- 
way © y has 1 aline from Leon to Gijon which 
will put Spain in communication with the province of the Asturias, 
already extremely rich in coal basins and metallic mines, ‘The 
Madrid, Saragossa, and Alicante Railway Company opened on Sept. 
15, i866, the last section of its Andalusian line, which put the 
Northern of Spain system in direct reiation by railway with tlte 
ports of Seville, Malaga, and Cadiz, as it was already with Valence, 
Alicante, and Carthagena. Finally the completion of the Ciudad 
Real and Badajoz Ratiway placed Lisbon in directs communication 
with Madrid and the rest of Kurope. An attempt is being made 
to establish traffic relations with Africa, and with this object 
negotiations have been entered into with a large maritime com- 
pany, which is disposed to establish a service between Carthagena 
and Oran, 

The development of railways in British India must have been an 
immense boon to the trade of the parent state. Thus in 1866 the 
East Indian Railway Company took from Great Britain 69,527 tons 
of goods of the value of £555,301; the Great Indian Peninsula, 
97,394 tons, of the value of £555,173; the Madras, 22,751 tous, of 
the value of £174,195; the Bombay, Baroda, and Central India, 
55,762 tons, of the value of £259,667; the Scinde, 610 tons, of the 
value of £14,114; the Punjaub, 1103 tons, of the value of £27,750; 
the Indus Flotilla, 5046 tons, of the value of £102,405; the Delhi, 
49,505 tons, of the value of £580,783; the Eastern Bengal, 7016 
tons, of the value of £93,500; the Great Southern of India, 14,618 
tons, of the value of £130,600; the Calcutta and South Kastern, 
3212 tons, of the value of £51,097; and the Indian Branch, goods 
of the value of‘£113,712. The total value of the goods taken by 
the Indian railway companies from Great Britain in 1866 was thus 
no less than £2,658,357. These figures merely reflect the orders 
given out for one year; but we may recall the fact that the aggre- 
gate value of those orders up to 1800 was £10,431,976; in 1o61, 
£1,669,443; in 1862, £1,487,582; in 1863, £1,285,464; in 1504, 
£1,018,164; in 1865, £1,729,543; and in 1866, £2,527,757— repre- 
senting a total value of £20, 199,929. In 1566, 70 locomotives were 
added to the stock in operation on the Indian lines, viz., 4 by the 
East Indian, 24 by the Great Indian Peninsula, 26 by 
the Madras, 4 by the Punjaub, 2 by the Great Southern of 
India, 6 by the Calcutta and South Eastern, and 4 by the 
Indian branch. These additions made the total steck of locomo- 
tives at work on the Indian lines at the close of 1866, 332; on the 
Great Indian Peninsula, 167; on the Madras, 106; on the Bombay, 
Baroda, and Central India, 72; on the Scinde, 25; on the Punjaub, 
38; on the Kastern Bengal, 28; on the Great Southern of India, 
11; on the Calcutta and South Eastern, 12; and on the Indian, 
Branch, 4; grand total, 795. The number of passenger carriages 
added in 1866 was 250, increasing the total stock at the close of 
that year to 1834. The number of trucks and wagons added in 
1866 was 1273, increasing the total stock at the close of that year 
to 19,280. The stock of wagons and trucks owned by three 
great companies, the East Indian, the Great Indian Peninsula 
and the Madras, at the close of i80U, was as follows:— Kast Indian, 
5271; Great Indian Peninsula, 4223; and Madras, 2687. All these 
were ordered froin the parent state. 




















SCIENTIFIC CONFERENCE.—A conference of persons of every 
class interested in the provision of museums and libraries for the 
people, together with supporters of our leading social, educational, 
philanthropic, and religious organisations, will be aeld, under the 
auspices of the Public Museums and Free Libraries Association, 
on the 9th of March, at Zion College, the use of which has been 
kindly granted for the purpose. ‘he president of the college, 
~ Kev. William Rogers, M.A., Canon of St. Paul's, will occupy 

e chair, 


Launcn oF A MoniTor.—On Saturday, 22nd inst., Messrs. R. 
Napier and Sons launched from their buatiing yard at Glasgow a 
twin screw Monitor named De ‘I'yger, of about .6U0 tons buider’s 
measurement, designed aud built by them for the Dutch Govern- 
ment. Her principal dimensions are: Length over all, 187it. ; 
breadth, 44ft. ; depth, moulded, Lift. Gin. ‘his vessel is built in 
compartments, with water-tight doors, and has a double bottom, 
it being intended that the space between the outer and inner 
bottoms shall be filled with water when preparing for action, so as 
to sink the vessel to her fighting ——— will be about 


the topsides exposed to 
the enemy. Under ordinary circu » b , the draught 
will be about lft. less than this, thereby adding to the comfort 
and seaworthiness of the ship. The armour plating on sides of 
vessel is 54in, thick, having a backing of teak 10in, thick, and an iron 
inper skin lin. thick, supported by strong iron frames, “ 
on Captain Cole’s plan, uas 8in. armour, l2in. teak backing, and 
an inner iron skin iin, thick, The armament will consist of two 
300-pounders 12)-ton Armstrong guns, having the most improved 
iron slides and carriages ; and the turret will be fitted with steam 
gear, in addition to appliances for turning it by hand. ‘The engines 
(ulso by Messrs. Napier) are of 140 nominal collective horse-power 
cylinders 30in. diameter, lft. Gin. stroke, Steam will be suppiied by 
twe boilers, the working pressure of which is intended to be 30 be, 
on the square inch, Messrs. Nupier have alsoon hand au urmour- 
clad twin-screw ram for the Dutch Govermament of i470 tons 
builders’ measurement, and 400-horse power, which will be launched 
im a week or two; besides the Au us and Invincible, armour- 
clad twin-serew frigates of 3775 tons and 800-horse power, eaclt 

i designs, for the British Government, 
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LETTERS TO THE EDITOR. 
(Continued from page 153.) 


MOUNTAIN pcg ‘ iat - 
S1r,—Acoording to promise, I send you sketches o of the 
Mont Cenis locomotives. Apart from their special adaptation 
they present solutions of several rather knotty mechanical pro- 
blems, and will, I hope, prove table. W. S. Hat. 
Burton-on-Trent, Feb. 18th, 186 . : 
The crossheads A, A, Cut1, working between guide bars B, B, give 
motion by the connecting rods C, C, to the horizontal wheels P, P, 
and thence, by the coupling rods D, D and E, E, to the hind pair 
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It will of course be understood that both this and engraving 
No. 2 are merely skeleton sketches, mo are not meant y “pps 
the strengths or i e rods, cranks, 

Fp ee eg Cut aw ich works between suitable guide —_ 
receives its motion directly from the piston Vi 
with vertical pins B for the forked s i 
horizontal pins for the short links D, D, which actuate the lever 
arms E, E, on the rocking shaft F. These arms are so set as to 


stand ndicularly when in the centre position of their oscil- 
lation. the rocking shaft F is also fixed the arm G, in such a 


manner as to stand perpendicular to the centre line 
the rod I to the centre of the 


passing through 


carrying wheel M. Motion is com- 








municated by the link H—of the same length as the link D—to 
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ot horizontal wheels S, S. These letters are connected by the 
rods F, F, to the vibrating levers G, G, which are connected by 
the pin II, passing through a sliding block in each lever, and 
through a third block, working between the guide bars I, I, so 
that they must move simultaneously and in the same direction. 
The object of these last-mentioned rods and levers is to prevent 
the wheels P, P, S,S, from taking a turn in the reverse direction 
when the main cranks K, K, are at the dead point, at the com- 
mencement of the forward or backward stroke of either of the 
pistons, 





the rod I, which passes through guides K, so that it can only 
move in the direction of its own axis. It will be evident that the 
crosshead Iz will have a motion exactly corresponding with the 
crosshead A. The connecting-rod L is of the same length as the 
connecting-rod N, therefore the carrying wheel M and the hori- 
zontal wheel P will revolve at exactly the same speed, whatever 
be the obliquity of the connecting-rods L, N. RK is the one 
carrying wheel, 8 the other horizontal wheel. Of course the 
_— of crank is the same for both carrying and horizontal 
wheels, 





Str,—In your last week’s issue there is a letter from Mr. G. W. 
Dickie proposing a new mode of increasing the tractive power of 
tain | tives by means of leather belts and pulleys com- 
municating motion to the axles and wheels of the carriages. To 
this you append a note recommending the use of Clissold’s belts 
in lieu of those of leather. Am I wrong in supposing that an 
arrangement of gearing similar to my patent multi-grooved pulley 
with endless gut or rope would do as well, or better, than either? 
It would certainly have the advantage in going round curves, as 
it easily accommodates itself to the varying angles the axles make 
with each other, a point of some consideration in mountain rail- 
ways. Whether or not the proposed scheme is practicable can 
only be settled by practice, but it certainly seems to have some 
good points on the face of it. Jos. BERNAYS, 
18, Woburn-place, Russell-square, London, 
February 24th, 1868. 


Str,--I did not intend to have troubled you with another letter 
on the subject of mountain locomotives, but a remark made by 
your correspondent ‘*G, H. R.,” in your number of February 7th, 
and endorsed by ‘‘ A. A.” in your issue of the 14th, has reminded 
me somewhat unpleasantly of the subject. 

He (‘‘G. H. R.”) says I know nothing about it. ‘* Nothing,” 
echoes ‘‘A. A.” Now, Sir, painfully humiliating as the confession 
may be, it is only due to your readers that it should be made. I 
do, indeed, know very little about it. I never saw a central rail, 
nor, unless, indeed, one comes to be placed in South Kensington 
Museum as a caution to young engineers, it is likely that I shall 
ever see a Mont Cenis locomotive. Notwithstanding my extreme 
ignorance, however, I feel that I have some excuse for having 
brought forward my views so prominently. ‘*Fools” will, 
some’ “rush in,” &. Your corres adents are not suffi- 


ciently f ; conscious of their own knowledge and strength, 











they lose sight of the fact that it is not every day that an 
ignoramus like myself has such a grand chance of airing his powers 
of criticism as is presented by the Mont Cenis engine, and that 
in consequence his attempts in that direction call for a little 
indulgence. There are, doubtless, many questions of an abstrusely 
theoretical nature in connection with mountain railway engineer- 
ing on which it would be highly presumptuous in me to venture to 
express an opinion, but when an incongruous mass of mill gearing 
and enginework, like this wonderful machine, is placed upon 
wheels, dignified by the name of a locomotive, and expected to go, 
there is no aspirant to engineering honours, however youthful or 
however inexperienced, would not feel aggrieved were he denied 
his fling at it. Beyond this, Sir, I have little to say. The three 
most prominent ‘* mechanical absurdities” of the Mont Cenis 
engines, which, in my lamentable ignorance of the whole question 
I had the assurance to point out—the slotted crosshead, the spur- 
wheels, and even the crank pin of uncertain length—have one by 
one been consigned to the same “‘ limbo” as poor Kollman’s more 
worthy candidate for favour. Some other blockhead, it appears, 
had pointed them out before. From thence let us pray they 
may never ‘‘ emerge.” 

As regards Kollman himself, it is, as my opponent—if I may be 
permitted the expression—would say, “amusing” to see that 
injured individual unceremoniously consigned to “limbo” in one 
sentence and resuscitated in the next, for the world is now waiting 
for *‘ A, A.” to ‘‘make up his mind” (sic /) whether to adopt his 
scheme in its entirety or not. He has already done so in his 
+ gue a 4 is Na ” decided as ry the “commercial value of 

e guiding wheels on the wagons and carriages.” 

I believe I have quoted his words correctly, which are highly 
instructive. But can it be ible? IsSaulto be found amongst 
the — after all? ether it proves so or not it is to be 
hoped your correspondent’s meditations will be disturbed by 











ill-timed and impertinent criticism; and if eventually he does 

his way to use the central rail for gui Fete the lees 
see the propriety of rendering unto the 

his. E. Hurtourson. 

“A, A.” says that the of the horizontal wheels 

are not strong enough to = engines on the rails. This is 

an objection I overloo 


Fé 


also 
are 
ele 


WJ 


Could no stronger ones be 
obtained? Some very heavy steel-making plant has, I am told, been 
put down by one Krupp, of 

GOVERNORS. 

Srr,—It is required in many classes of work performed by ma- 
chinery that the velocity should be moderately invariable. t 
spinning is one example. In otherclasses of work, such as marine 
steam ion, the resistance is liable at times to sudden changes 
— are apt to strain o ey _ dl In both these pee of 
work it is necessary to apply to the s' engine some se | 
contrivance to govern the sdinission of steam, either by means 
the valve gearing or the throttle; and it was to meet this require- 
ment that Watt uced his centri’ governor. 

With two or exceptions, all the governors that have been 
invented and patented since the time of Watt have been direct 
lineal descendants from his. One of the best of these is Porter’s, 
which is too well known to need description. Another good one 
is called the hyperbolic, in which the balls oscillate through — 
of a hyperbolic curve instead of the usual arc of a circle. is 
form is so little known that I deem it worth illustrating. It is 
so sensitive as to require a dash-pot, which is usually filled with oil, 
and has a perforated piston. e hyperbolic governor has been 
applied to most of their stationary engines by Messrs. Robert 
Stephenson and Co., and has given satisfaction.* They have gene- 
rally, if not always, coupled it to the expansion link. 
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In marine engines, on account of the oscillation, the ordina: 
vertical centrifugal governor would not do, so that governors wit 
horizontal axes and with springs to represent gravity have been 


used to some extent, but they are now very much superseded by 
Silver’s patent, in which the resistance of the atmosphere to a 
revolving fan is made use of. A similar principle was used many 
years ago by Hick and Son, of Bolton. 

Some of these governors have given a reasonable amount of satis- 
faction, but there is a bad principle which runs through them all— 
they are designed to equalise the velocity of the engine, but they 
cannot act until that velocity has changed, and then they do too 
much, the result of which is that after a number of oscillations in 
velocity the engine must settle down to an altered speed if the 
alteration of the resistance is permanent. A very few words suffice 
to show that the speed must alter. Let the resistance to an engine 
increase while the velocity is required to be constant; more steam 
must be had; to give more steam the governor must revolve more 
slowly, and of course the engine goes slower, because it cannot do 
the work it has to do uatil the governors go slower. The practical 
value of the centrifugal governor, then, depends on its modifying 
the changes of speed. 

I am forced now to the conclusion that a theoretically perfect 
governor must be actuated by the changes in the resistance before 
they have time to affect the speed; in other words, we must have a 
contrivance which, by means of a spring or —— shall feel every 
change and communicate immediately to the steam supply appa- 
ratus the intelligence that more or less steam is wan 


Such a 
contrivance would vary very greatly in form according to the cir- 
cumstances of the cases. The particular form here shown might 


suit a screw engine, and it would form the coupling between the 
crank shaft and the screw shaft. The figure is meant merely to 
illustrate the principle. It would be too mo in its action, and 
there are other mechanical difficulties and failings which would 
condemn it. In this form A is a crosshead keyed on the propeller 


* They patented the invention. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


581. JAMES PARK, Bury, Lancashire, ‘‘ Machinery for the manufacture of 
paper.”—2nd March, 1865. 
Patents on which the Stamp Duty of £100 has been Paid. 
ae WHALLEY, Manchester, “Carding cotton.”—2ith February, 
518 CHARLES BESLAY, Rue Menilmontant, Paris, “ Woven fabrics.”—23th 
, 1861. 
316, — WILSON, Manningham, Bradford, ‘Sawing wood.”—28th Feb- 
484, sims Be Howanp and EDWARD TENNEY BOUSFELD, Bedford, ‘* Wind- 
“. Ansasw Banccay, Kilssarnock, Ayr, N.B., “‘ Pumping engines.”"—22nd 


1 
486. JAMES YounNG, Limefield, Edinburgh, N.B., “ Treatment of bituminous 
substances.” —25th February, 1861. 





Notices of Intention to Proceed with Patents. 
161, SAMUEL pene and EDWIN BURROWS, Dukinfield, Chester, “ Im- 





2877. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
ti A communicati: 


jon from Jules Nicolas Poivret, 
Trayes, France.—12th October, 1867. 
177. JAMES WHITELEY, Haddersfield, Yorkshire, “ Im in twining 
“jennies” or apparatus for twining or — cotton, silk, worsted, and 
other fibrous substances.” —18th January, 1868. 

293. 50 JOHN DIxoN, Abchurch-yard, London, “ Improvements in the construc- 
tion of floating saloon baths.” —22nd January, 1868. 
293. THOMAS HYDES, and JOSEPH BENNETT, Yorkshire, “ Improved 
means or appliances for facilitating the transit and of caloric, 
also for mixing caloric with air, water, and other fluids and gases, also for 
economising the consumption of fuel, consuming smoke, generating | steam 
and and distributing heat, and for date aa —28th 


January, 1868. 
312. GEORGE THORNTON, Chesterfield, Derby, ‘‘Improvements in straw 
ators to take straw from thrashing machines.”—29¢h January, 1863. 

331. CARL HEINRICH ROECKNER, Whitchurch, Hants, “Improvements in 
machinery for the manofacture of paper "—30th January, 1868. 

379. THOMAS SCOTT, Fushie Bridge, Midlothian, N.B., “ Improvements in kilns 
or apparatus for drying grain, or other granular matters.” 

381. ARTHUR CHARLES STERRY, Ewell, Surrey, “Improvements in and 
applicable to locomotive engines and carriages on railways.” 

383. PETER GRAHAM, Oxford-street, London, “ Improvements in corks or 
stoppers for closing bottles and jars.” 

385. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘Improvements 
applicable tc steam boilers for automatically sounding an alarm at the ex- 
tremes of high and low water, also for automatically sounding an alarm 
when the steam in the boilers exceeds a given pressure.”—A communication 
from Thomas Peter Akers, New York, v. 8.—4th ee 1868. 

387. THOMAS WEST WALKER, Poole,” its in the 
———_ of bricks, tiles, slabs, -M other like articles, and in the ma- 

and machinery or apparatus employed therein.” 

389, SAMUEL GEE TAYLOR, Tyldesley, Lancashire, “An improved mode of 
lubricating the spindles of machines for spinning and doubling.” 

391. FLORIMOND ARDACHE, St. Vaast, Hainaut, Belgium, **I p ts in 





in the method of employing waste steam and the water 
from the ae thereof, and to apparatus connected therewith.”—17th 


January, \ 
212. WILLIAM JUBY COLEMAN, St. Mary-at-hill, London, “ Improved appa- 
vatue to be employed in the manufacture of beer and wine finings.”—24th 


lanuary, 1868 
257. THOMAS LESSLIE GREGSON BELL, Plaistow, “Improvements in 
oxide of iron for purify: ing gas, and in treating the oxide of iron 
resi: roducts therefrom.”—24th January, 1868. 

278. GEORGE KELLOGG, Edward’s Hotel, George-street, London, ‘‘ Improve- 
ments in hats, bonnets, and other coverings for the head, and in machinery 
for manufacturing the same.”—A communication from Henry Kellogg, New 
Haven, U.S.—27th January, 1868. 

. WILLIAM TRANTER, Birmingham, Warwick, “Improvements in fire- 
arms, and cartridges 

299. ROBERT JAMES MoszR, High-street, Southwark, ‘‘ 1mprovements in 
bellows applicable especially’ to portable and other forges.” —A communication 
from Messrs. John and Walter Bowden, Brooklyn, New York, U.S.—28¢h 
January, \868. 

307. WILLIAM SNELL, Parliament-street, Westminster, ‘‘ Improvements in 
steam fireproof safes.”—A communication from Ebenezer D. Draper Russel. 
A. Balton, Edward W. Glover, Edwin Austin Eaton, and William Carlton 
Ireland, Boston, Massachusetts, U.S. 

308. WILLIAM SNELL, Parliament-street, Westminster. ‘‘An improved fire- 
proof powder magazine.”"—A communication from Rufus Slocum Sanborn, 
Ripon, Fon-da-Lac, Wisconsin, U.S. - 29th January, 1868. 

321. JAMES RADCLIFFE, Consett Iron Works, Durham, “Improvements in the 
manufacture of puddled iron and steel into finished bars, plates, or other 
forms.” — 30th January, 1868. 

=. ———- BOLTON, Warrington, omy **Oertain improvements in 

e of gunp and similar explosive compounds.”—3\st 
poten 1868. 


388. ROBERT DUNSEITH MCKELLEN, Manchester, Lancashire, ‘‘ Certain im- 
ts in hinery or anparatus to be employed in the ‘manufacture of 

cotton and | other balls.” - 5th Fi L] 
442. oe ROBERT LAKE, 8 muthampton buildings, Chancery-lane, London, 











apparatus for winding flat cords, ropes, and bands.” 

393. HENRY BUNNING, jun., Field House, New Cross, “Improvements in 
apparatus for burning combustible liquids in furnaces.” 

. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in buttons and in the means for securing them to garments or other articles 
of wear or use.’”—A communication from Daniel Somers and 
Walter Scott Atwood, Brooklyn, New York, U.S. 

397. JOHN ALLCOCK JONES, Middlesborough, Yorkshire, ‘‘ Improvements in the 
production of iron and steel.” —5th February, 1868. 

399. CHARLES WILLIAM GUTTRIDGE, Landport, Hampshire, “An improved 
apparatus for cutting soap.” 

401. ADOLPH EMIL BORGEN, Corn Exchange Chambers, Seething-lane, London, 
‘*The preparation of ‘‘p hosphor free” matches, made either with or with- 
out paraffin, stearine, or wax, without the use of phospor, and without re- 
quiring any prepared surface in order to obtain an instant light.”—A com- 
munication from Ole Christian Green, Copenhagen, Denmark, 

402. WILLIAM JOHN MACQUORN RANKINE, and JAMES MORRIS GALE, 
Glasgow, Lanark, N.B., ‘‘ Improvements in condensing steam and in appa- 
ratus therefor.” 

403. HENRY BRINDLE, Leyland, Lancashire, “ Certain improvements in 
“shuttles ” to be employed in looms for weaving.” 

404. JOHN HONEYMAN, jun., Glasgow, Lanark, N.B., “ Improvements in 
arrangements and apparatus for trapping and ventilating in connection with 
drain or other pi 

405. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in steam gauges.”—A communication from David M. Greene, Troy, New 
York, U.S. 

406. Mee Cyrus om, 8 thwick. ffordshire, “I 

and other like implements. # 

407. Jor JOHN TTAMOURDIN WUIrn, King ROward.ctrest, London, ** Improvements 
in fire lighters.” 

408. GEORGE FRANCIS BRADBURY, and THOMAS CHADWICK, Oldham, Lan- 
cashire, *‘ Improvements in or applicable to certain sewing machines.”—A 
communication from Thomas Antoney Macaulay, New York, U.S. 

409. BENJAMIN MORRIS OAKESHOTT, Sloane- “square, Chelsea, London, “An 
improved hot-air simple or medicated vapour bath.” 

411. WILLIAM TONGUE, Kennington, Surrey, ‘‘ Improvements in machinery 
for straightening and preparing fibrous materials for combing or spinning.” 
412. PHILIP EDWARD a oe Regent's Park, London, “ Improvements in 
machinery or apparatus for obtaining aérial | i part of such im- 
provements being coynaate to rotary steam engines and boilers for other 


mts in drill 











purposes.” 

413. HERBERT WILLIAM HART, Norfolk-terrace, Bayswater, London, “ Im- 
provements in the manufacture of safety envelopes.”—6th February, 
1868. 


414. CHRISTOPHER LONGBOTTOM and CHARLES HINDLE LONGBOTTOM, 
Bradford, Yorkshire, ‘‘ Certain improvements in or applicable to machinery 
- spinning, twisting, and winding fibrous substances and to looms for 


415. “yaMes O'DONNELL, Woburn Mews West, London, and THOMAS ARKILL, 
River- street, King’s Cross, London, ‘“* Improvements in apparatus for raising 
and lowering venetian and other blinds.” 

416. SAMUEL READ, Edinburgh, Midlothian, N. B., “ Improvements in finish- 
ing paper and textile fabrics, and in the 'y or app ted 





therewith.” 

417. JOHN CASH and JOSEPH CASH, Coventry, Warwick, “ Improved ma- 
chinery for the manufacture of looped and textile fabrics, and in the fabrics 
produced thereon.” 

420. GEORGE TUCKER, Canonbury-road, St. Mary, Islington, London, “ Im- 
provements in the manufacture of rain-water pipes and certain other 
articles in cast-iron.” 

421. WALTER DRAKE, Park Wharf, Nottingham,‘ Improvements in ma- 
chinery or apparatus employed in the cutting of wood laths and for other 
similar purposes.”’ 

422. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in locks.”— A communication from Charles Herrman 
Eiffier, New York, U.S.—7th February, 1868. 

423. JAMES BUCK WILSON, Haydock, St. Helen’s, L hire, “ I 
in compressing, forging, and rolling steel and other metals and in “machinery 
for such pnrposes.” 

424. GEORGE HARFORD, le-upon ents in scaffold- 
ing and apparatus to be used for building and pat similar purposes.” 

425, ALEXANDER MCKNIGHT, Birmingham, Warwick, ‘‘ A new or improved 
powder or position for cleaning and polishing articles made of steel, iron, 
copper, brass, or other metals.” 

426. THOMAS WALKER, Birmingham, Warwick, “ Improvements in the con- 
struction of sewers and drain pipes or tubes.” 

427. PETER ROTHWELL, Hampsteai-road, London, “‘ An improved regulating 
valve for the delivery of specific quantities of gas, water, or other fluids.” 

429. JOHN NIXON, Nuneaton, Warwick, “ Imp’ in the facture 














ents in split spikes.” —A communication from George W. McGill, 
Washington. Columbia, U.S. 

443. WILLIAM ROBERT LAKE, ae eg ey -buildings, Chancery- lane, London 
“Improvements in railway switches, and in and ling devices 
for the same.”—A communication ato Martin Henry Dooly, Atlanta. 
Georgia. U.8S.—8th February, 1868. 

2846. CYRUS AVERY, Little Cross-street, Islington, London, “ Improvements 
in breech-loading fire-arms.”—1l0th October, 1867. 

2868. JAMES BUCKINGHAM and JOHN SANDERS BLOCKEY, Walworth Com- 
— London, ** Improvements in apparatus for regulating the feed of steam 

ers.” 

2873. RICHARD CANHAM, Ray-street, Clerkenwell, London, and JAMES 
THOMSON, Union-road, New Wandsworth, Surrey, “' Improvements in stoves 
for consuming gas and other fuel, and in ovens to be used therewith.” 

2877. JOHN HENRY JOHNSON, Lincoln’ 's-inn-fields, London, “ Improvements in 
knitting. machines,”— communication from Jules Nicolas Poivret, Trayes, 
France.—12th October, 1867. 

2882. EDWARD WARD, Manchester, Lancashire, “Improvements in hats and 
other similar coverings for the head.” 

2884. MATTHEW FITZPATRICK, Duke-strcet, Lincoln’s-inn, London, “ Improve- 
ments applicable to raiitway trains, for the prevention of accidents arising 
from collisi or other Ities on railways.” —14th October, 1867. 

2892. MORITZ VOGL and HEIMAN VAN Dyk, Castle-street, London, “* Improve- 
ments in articles consisting of muffs combined with bags or similar recep- 
tacles, and in the frames of such receptacles.” — 15th October, 1867. 

2900. ALEXANDER PRINCE and ALEXANDER CHARLES MONTAGUE PRINCE, 
Trafalgar-square, Charing Cross, London, “I i 
communication by pneumatic means, and in the apparatus employed therein.” 
—16th October, 1867. 

2905. DANIEL PIGEON and WILLIAM MANWARING, Banbury, Oxon, ‘‘ Im- 
provements in reaping and mowing machines.” 

29(8. MARMADUKE WILKIN, st. James-terrace, Harrow-road, Paddington, 
London, and JOHN CLARK, Orchard-street, Paddington, London, ** Improve- 
ments in the means or mode of signalling upon railways.” 

2912. JACQUES RIvEs, Rue de Ni 8, in casting 
metals, glass, and other materials, and in apparatus employed for this pur- 

















2918. JAMES BANNERR, Exeter, “ Imp in for supplying 
deodorising matter to dry or earth closets, and in processes of, and apparatus 
for treating the liquid portion of human or auimal excreta, after removal from 
such closets or from other receptacles.” 

2920. WILLIAM TREDGOLD, Russell-street, Blackwall, London, and JAMES 
MCNEIL, Brunswick-road, Bromley, L ondon, “ Improvements in steam 
boilers and furnaces.” —17th October, 1867. 

2923. HENRY WILLIAM GARRETT and GEORGE HOLOROFT, Manchester, ‘‘ Im- 
provements in fire-arms and ordnance, and in cartridges for the same, and 
for other fire-arms and ordnance.” 

2925. EDWARD CASPER, Cannon-street, London, “‘ An improved mode of, and 
means for preventing the bursting of the tubes in steam and water pressure 
gauges, and other tubes or pipes from the effects of cold.”"—A communica- 
tion from Ernest Dubois, Faubourg St. Martin, Paris. 

2926. JOHN HILL and SAMPSON SHELLEY, Manchester, Lancashire, “‘ Im- 
provements in loomsand in the method or process of preparing weft that 
will enable the plain loom to weave ‘checks’ or stripe goods.” 

2229. JAMES SEWARD and HENRY SMITH, Clayton-le-Moors, Lancashire, 
** Improvements in steam boilers." 

2930. THOMAS KITCHEN, Accrington, Lancashire, “Improvements in the 
apparatus used for grinding wheat or other grain.” 

2931. HENRY JOHN BALE, Kussell-terrace, Oakley-square, London, “‘ Improve- 
— in apparatus to be used in cooking by means of gas. "8th October, 

86 
= MASON JOHNSTON MATTHEWS, Glasgow, Lanark, N.B., ‘‘ Improvements 
n pianofortes. 

2941. WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
“Improvements in breech- loading fire-arms.”—A communication from 
Samuel Norris, Springfield, Massachusetts, U.S. 

2943. LEOPOLD NEWTON, Oxton, Chester, and JOHN SWAILES, Oldham, Lan- 
cashire, “ Improvements in corks or stoppers for bottles, and in machinery 
for manufacturing the same.” 

2944. JOHN SCHWARTZ, Pelham-street, Mile End New Town, London, “ Im- 
provements in cooling or refrigerating water.” 

= ELLIS BUTTERWORTH, Calder Cottage, near Rochdale, Lancashire 

in h y for preparing and spinning cotton or other 
fibrous substances. ’ 

2948. MAURICE WILLIAM SHOVE, George-street, Blackfriars-road, London, 
“ Improvements in the construction of letter boxes, pillar letter boxes, and 
money and other such like boxes.”—19th October, 1867. 

2952. WILLIAM CROSSLEY and THOMAS — HUTCHINSON, Middles- 
borough-on-Tees, Yorkshire, ** in of alumina 

and salts of alumina from blast furnace slag or from other silicates of alumina 














of braces.” 

433. JOHN KEY and EBENEZER HOSKINS, Birmingham, Warwick, “‘ Certain 
improvements in metallic bedsteads.” 

435. WILLIAM BROOKE, Manchester, Lancashire, and RICHARD EDMONDSON, 
Bank Top Mull, Blackburn, Lancashire, ‘* improvements in healds for 
Weaving.” 

437. JONATHAN EDWIN, BILLUps, Cardiff, Glamorganshire, ‘‘ Improvements in 
~~ ing p of : of barstes = —_ degrees of fineness, 
thus ob dingly fine powder, n the se} apparatus 

adopted for the same."—-8ih February, 1868. a 








Patents on which the Stamp Dt Duty of £50 hes been Paid. 

466. Lennar sh oo, Cliff Mound, Higher B ig near , Lan- 
cashire, r a ng the c linders of ‘ and ‘ ta od 
ary ~* y' slashing’. a a machines. 

7. JOHN MATTHIAS HART, Cheapside, London, *‘ Doors,’ &.’—28th February, 


865. 

481. KOBERT WILLISON. Broad-street, Alloa, Clackmannan, N.B., ‘‘ Mashing 
machines.”’—2\st Fe , 1865. 

488. CHARLES VINCENT WALKER, Fernside, Redhill, Surrey, and ALFRED 
OWEN WALKER, mame == New Cross, Sarrey, “ Electro-magnetic ap- 
paratus.”"—22nd F. 

504. a SINCLAIR, Edinburgh, “ Signalling in trains.”—23rd February, 


548. 7 creed Kircaldy, Fife, N.B., ‘‘ Floorcloths,”—27th Feb- 
ruary, 1 





HOWARD, Bedford, “steam engines.”—14th February, 1865, 





an excess of lime or magnesia." 

2956, JEAN C LAPIER, Paris, Seine, “ Improvements in the manufacture of 
pillows, mattresses, feather beds, seats, cushions, and other similar articles.” 

2960. WILLIAM KOBERT LAKE, Southampton-buildings, Chancery-lane, London, 
‘Improvements in electric telegraph apparatus.”—A communication from 
George Little, New York, U.8.”—2ist October, 1867. 

2961. JOHN ADAMS, Strand, London, * Improvements in the construction of 
breech-loading revolver fire-arms.” 

2969. WILLIAM BEALE, — ,Somersetshire, A telescopic apparatus, 

licable as a 'y aaa for temporary bridges, 
building, and other pu ; Band October, 1 

2994. STEVEN STACKARD, Great Tower-street, cae, ** Improvements in 
bottling apparatus.’’ 

2993. ROBERT WEARE, Compton, Staffordshire, ‘‘Improvements in and 
apparatus for the treatment and for the reception of urine and fecal matter.” 
—24th October, 1867. 

3006. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improved modes of and means fur curing, drying, preserving, and packing 
meat, fruit, vegetables, and other perishabie —A jun 
from Daniel E Somes, Wa-hington, Columbia, U.s.— 25th October, 1867. 

3019. FRANCIS MONTAGU SMITH, Waltham abbey, Essex, “ lmprovements in 
the manufaciure of armour plates,” 





? 








3038. WILLIAM Potts, H fordshire, “ 1 ts in making 
moulds for the manufacture of metallic lic screws,’ —2+th October, 1867. 

3050. LOFTUS PERKINS, Seaford-street, Gray's-inn-road, Loudon, ** Improve- 
ments in actuating the valves of water and other meters, and of engines for 
obtaining motive power.” —: a eee 1867. 

3071. JOnN WATEINS, Balsall Heath, W , “ Impr in axles for 
carriages.”—31st October, 186]. 

3079. JAMES GILMOUR, Glasgow, Lanark, N.B., “‘ Improvements in the con- 
straction of pianofortes.”—I\st November, 1867. 

3085. ALFRED GEORGE AVENELL, Bethnal Green, London, “A new or im- 
proved frame or support for packing or carrying bottlesin cases, 
with a new or improved hinge for boxes and Sens —tnd November, 1867. 

3107. WILLIAM EDWARD NEWTON, — -lane, Londop, ‘*An im; 
mode of covering steel or tron plates per, and manner of arranging 
or disposing such plates.”—A pon thew oe 9 from Edward Turner Ligon 
-— Thomas Jackson Foster, Demopolis, Alabama, U.8.—4th November, 


1 

2135. Joux BOTTERILL, Leeds, Yorkshire, “Imp in the dyeing of 
textile fabrics.” —6th November , 1867. 

3172, THOMAS WELLS INGRAM and EDWARD Ayame! KEMP, Bsrmingham, 
Warwick, “ Improvements in gas lamps.” 9th November, 1867. 

3212, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments iw tubular boilers.’- A communication from Louis Barret, Boulevart 
St, Martin, Paris.—13th November, 1867. 

3246. RICHARD HEATHFIELD, Birmingham, Warwick, “Improvements in 
machinery for the manufacture of cut nails.”"—A communication from Cyrus 
Dexter Hunt, Fairhaven, Massachusetts, Uv. ee November, 1867. 

3271. KENELM JOHN WINSLOW, M 
Tages method of conveying rotary motion to axies,”—18th let 


3285. THOMAS HENRY TILLEY, Queen-street, Cheapside, London, “‘ Improve- 
ments in couplings for boring tools.”—20éh November, 1867. 
3352. EDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “ An im- 
provement in the conversion of iron into biooms.”—26¢h November, 1867. 

3621. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
“Improvements in machinery for carding and spinning wool and other 
fibrous materials.”—A —— from Célestin Martin, Pépinster, 
Verviers, Belgium.—20th December, 1847. 

3659. GEORGE LAYTON, Sy Lancashire, “An improvement in the 
manufacture of soap.”—24th December, 1867. 

139. _ JEREMIAH HEAD, + ood. Rolling Mills, Middlesborough, Yorkshire, 

in for puddling, boiling, melting, or heating iron or 

pon 15th January, \868. 

150. WILLIAM BETTS, Whart-road, City-road, London, “A new manufacture 
of a material to be used in the production of capsules, and for other pur- 
oy where thin flexible metallic sheets are employed.”—1l6th January, 


1868, ; 

261. CHARLES WILLIAM DIXON, Wickham Market, Suffolk, “ Improvements 
in rotating slide vaives, aud for improved suitable modes of applying these 
= and other rotating valves to certain kinds of engines.”—25th January, 














275. AUGUSTUS HENRY THURGAR, Norwich, Norfolk, “Improvements in 
securing the corks of botiles containing champagne and other effervescing 
liquids.” —27th January, 1863. 

313. WILLIAM GUISE, Redditch, Worcester, ‘ Improvements in i 
needles and other articles made of iron and steel wire, and in apparatus used 
for that purpose.” —29th January, 1868. 

332. JOHN THOMPSON, Alder.gate-street, London, “ Improvements in feeding 
bottles for invalids and infants.”—30th January. \868. 

376. JAMES DEWAR, Kircaidy, Fife, \.B, “ ~~ aes in preserving 
animal substances for use as food.””—4th February, | 

393. HENRY BUNNING, jun., Field House, New Kenn “Improvements in 
apparatus for burning combustible liquids in furnaces. ’ 

397. JOHN ALLO 0K JONES, M ddlesborough, Yorkshire, ‘* Improvements in 
the production of iron and steel.”— 5th February, 1868. 

403. HENRY BRINDLE, Leyland, Laucashire, * Certain improvements in 
“ shuttles” to be employed in looms for weaving.” 

405. WILLIAM EDWARD NEWTON,Chancery-iane, London, “ Improvements in 
— e- ‘—A communication fiom David M. Greene, Troy, New 

or! 

407. JOHN TAHOURDIN WHITE, King Edward-street, London, ‘* Improvements 
in fire-lighters.”—6th Fi , 1868 

416. SAMUEL READ, Eainburgu, ‘Midlothian, N B ’ “ Improvements in finish- 

paper and textile fabrics, and in the 'y or app connected 
therewith.”—7th February, 1868. 

429. JOHN NIXON, Nuneaton, Warwick, “ Improvements in the manufactare 

of braces.”—sth February, 1868. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 
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Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty's Commissioners of Patents. 


Class 1—PRIME MOVERS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, fittinys, dc. 

2022. F. HOLMES, Plumstead, “ Pumps.” — Dated \0th July, 1867. 

By this invention a tr. ble actiou is obtainet :rom a single-acting pump with 
two pistons on the same rod. From about the middle of a pump barrel baving 
a double pision, or two pistons—the upper of which is a bucket piston—on the 
same rod, a pipe is carried down which terminates at its lower ena in the liquid 
to be mixed; a pipe leads from the upper part of the barrel to deliver the 
liquid raised by the first pipe. From the bottom of the pump barrel a pipe is 
carried down, which also terminates at its lower end in a closed chamber im- 
mersed in the liquid with which it is filled, The chamber is provided with 
inet valves, and a pipe is carried up fr m its lower part to deliver the liquid. 
The patentee prefers to employ two pump barrels and two sets of pumps, the 
two pumps acting alternately. 

2033. H. K. WINSLOW, Twickenham, ** C g the rotary motion to azle of 
steam engines. and ali machines “and carriages where cranks are used."— 
Dated ith July, 1867. 

This invention consists of a method of turning axles by means of two con- 
necting rude acting on two ratcheis hung upon movable bars; which bars have 
the sa.we centre of motion as the axle to be turned. Theve ratchets work as 
ordinary ratchets upon a cogged or roughened wheel fixed on the axle. The 
connecting ruds are furced backwards and forwards by the piston or other 
motive rod, and the ratchet~ being thus alternately lifted and depressed act in 
the direction of the wheel and communicace the required motion. By a simple 
contrivance, by stops aitached to the movable bars or otherwise, the ratchets 
are made ty act in the opposiie direction, and the reverse movement is comma- 
nicated to the axle.— Not with, 

2042. J. NELSON, Sunderland, “ Casting of hollow and other fre-bars.”—Dated 
12th July, 1867. 

This invention consists in casting hollow and other fire-bars in chills, and 
more especiaily the casting of the bars used in Juckes’ revolving furnace. By 
casiing fire-bars in chills or mouids of cast iron or other metal made in two 
or more pieces the metal when poured into the moulds receives a suJdaen chill, 
which makes the casting harder aud more duravle.— Not proceeded with, 

Qu4s. J. KeLustTt, Leeds, “ Furnaces for the combustion or prevention of 
smoke, &c.” — Dated ith July, 1607. 

This invention consists in constructing and applying to furnaces a cellular or 
hollow bridge behind the ordinary vildge. This oridge is we 1 2 ons botiom, 
and the top is formed into gratings, or a series of oy 
with the top or upper surface undulsted or corrugated, aud td Laer the 
flame bed. The interior is divided vy a series of vertical ribs or partitions, 
thus forming cells or pas-ages for air, which is adwied through the ashpit 
through an vpening unuer the ordina.y bridge, provided wih a door or flap 
for regulaiing the quanthy to be admitted. alr passing through this bridge 
becomes heaied by contact with the mecal, and, comviniug or mtsing with the 

roducts of combusiion trom the furnace, they become ignited 











3025. ALEXANVER ME&LVILLE (CLARK, Chancery-lane, London, “I 
ments in steam ~A ication from 8, Lioya Wiegand, 
Philadelphia, Pennsylvania, U.S.—26th October, 1867. 

3033. CLINTON EDGCUMBE BROOMAN, Fleet-street, 

the manufacture of lace.”—A 
aval, Roubaix, France. 





,“ Improvements in 
from Désiré Sival and Léon 





thereby.— Not proceeded with, 
2049. G. SUNCLAIR, Lewh, “ Steam boilers and furnaces."—Dated 12th July, 
1867. 


thie boller te constructed with cog fy: placed one above the 
en ee hcg ty vated toh The part, however, that je 
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to say, the whole length of the furnace or fire-hox Bee eed 
form, wherein the patentee constructs one or two one af the 
part being attached to the main part on two round or Oval tubes, one at 

top and the other at the bottom. He also adopts and usés two large tubes 
poses at the back end of the boiler for causing 4 circulation of jhe water in the 


2050. C. T. HIGGINBOTHAM, Glasgow, “ Furnaces to 68 used for preventing 
smoke, &c.”— Dated 12th July, 1867, ~ 

This invention consists in using fire-bars having a hollow web, or part! 
hollow and partly tabular web, which bars may or may not also have in ad 
tion to the hollow or tubilar web certain lateral open through which air 
may pass into the overlying stratum of fuel.—-Not with. 
_—. PASFIELD, Sedgley. Stafford, “ Safety or relief valves,”’—Dated 12th 

1867, 

This invention consists in a mode of constructing safety or relief valves 
whereby they are made very sensitive to variations of pressure, and great 
facility i" oeceae for the rapid escape of surplus steam, air, or gas.—WNot pro- 


an J. _— Brussels, “ Continuous self-acting condenser.”—Dated 15th July, 
86 2 


The law which governs this invention is the equilibrinm of liquids. The 
apparatos, fitted with water placed above the level of the water of the boilers, 
allows its contents to flow through, the equilibriam of pressure established by 
steam coming from the boiler that has to be fed the level of the water being 
regulated by the level uf the steam pipe.— Not proceeded with. 

-, z M cr , Oldham, “ Scrapers for cleaning boiler tubes."—Dated 16th 
uly, \ 

This invention refers more especially to tubes arranged vertically in the flue 
for heating the feed water. The scrupers are formed in two or more segments, 
which segments are carried in a suitabie cup or holder encircling loosely the 
tube to be cleaned; the bottom of the cup or holder is formed with an 
inclined surface, and the under side of the scraper is formed with a correspond- 
ing incline. By these means the segments of which the setaper is formed will 
at 4ll times be in contact with the surface of the tube, the weight of the 
scrapers tending at all times to keep them in action. The ments may be 
formed with any suitable scraping edges, and the cup or holder for containing 
them may have holes formed in its underside to prevent choking. 

2097. J. SLATER, Bantfoot, near Hebden Bridge, Yorkshire, ** Steam generators 
and condensers.” ~Dated \ith July, 1867. 

Instead of the circular flues now used in Cornish and other boilers the 
inventor inserts square or rectangular flues filled with rows of tabes, which 
rows are made tocross each other at angles, whereby a greater quantity of the 
mst efficient heat-absorbing tube surface will be presented to the current of the 
flames than Is effected by any other arrangement of tubes.— Wot proceeded with. 
2099. C. S. Lister, Bradford, * C ing smoke, ising fuel, and 

generating steam.” —Dated \7th July, 1367. 

The First of these improvements consists in admitting thesteam, or steam and 
air, at the bridge; and in order to mix it properly with the gases in the furnace 
the inventor prefers to blow the steam and air through a number of tubes 
(pierced with holes) in the flae. Secondly, in forcing a current of air, or air 
and steam, through hollow grate bars pierced with holes at intervals, so as to 
blow the fire with air, or air and steam combined.—.ot proceeded with. 

2106. T. MORTON, Glasgow, “ Lateral action or induction of fluids.”—Dated 
18th July, 1867. 

This invention consists, mainly, in the construction and arrangement of 
apparatus by which cer! ain currents of either elastic or liquid flaids, or of gases, 
may communicate a simultaneons motion to other such flaids or gases by their 
lateral action or induction through a tube, increasing In area In a certain ratio 
to the diminishing pressure of the escaping or acting flaid, and the objects and 
advantages to be gained by the use of the invention are its application to steam 
engines and injectors. Wecannot here give the details. 

2107, T. D. WALKER, Longwood, near Huddersfield, ** Heating the feed water 
supplied to steam boilers.” —Dated 18th July, 1867. 

This invention consists in constructing or forcing the feed water into the 
boiler through pipes placed along the sides and back end of each furnace or fire- 
box of a steam boiler or steam generator, by which the temperature of the 
said feed water may be raised to the same, or nearly the same, temperature as 
the water and steam in the bolier, The discharge end of the feed pipe is con- 
nected by a feed valve to the boiler, as usual, and a tap is employed for regu- 
lating the supply. 








Class 2.—TRANSPORT. 

Inéluding Railways and Plant, Road-Making, Steam Vessels, on 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts 
Harness, «ec. 

2018. J. E. Warrtna, Victoria-street, Westminster, “ Suspension bridges and 

other structures in which girders are employed.” — Dated 10th July, 1867. 

This invention consists in connecting by a hinge, or other flexible joint, the 
ends of the upper chords of two diagonally braced girders, so that each girder 
may have its top chord always in tension; and these girders are constructed 
80 that this may be the case, and they are inclined to one another at an angle 

properly chosen, according to the proportions of the structure and the require- 
ments of the case as to moving and fixed loads, and so as the girders being 
free to adapt themselves to changes of length consequent on changes of 

temperature and strain. . 

2026. W. L. Wise, Chandos Chambers, Adelphi, London, “ Crossings for the 

permanent way of railways.” —A communication.—Dated 0th July, 1867. 

In constructing crossings, which the Inventor makes non-reveftsible, he takes 
blocks of steel, &c., in a cold state, and submits them to the action of planing 
machinery so as to form grooves or recesses therein to bring out in relief the 
various portions constitutiag the point and side fails, and other talsed parts of 
the crossings, which he, in some cases, subsequently tempers, and to otherwise 
prepare them for use, the crossings being in one piece, and being so formed as 
to render them capable of ready renewal or repair by the simple process of 
planing. He fixes the crossings on the sleepers by bolts passing through the 
thickness of the metal, thus dispensing with the necessity for special chairs— 
at least in go far as regard, the intermediate sleepers.—Not proceeded with. 
2038, W. E. NEWTON, Chancery-lane, London, “ Permanent way of railways.” — 

Dated \\th July, 167. 

This inventivn consists in effecting the rigid coupling together of the ends of 
the rails by means of side plates or braces rigidly clamped to the rails, without 
the use of any bo'ts or other appliances, which penetrate and thereby weaken 
the stock of the rails. —Not proceeded with. 

2052. A. M. CLARK, Chancery-lane, London, ‘*‘ Improvements in the construc- 


tion of lifeboats and in detaching tackle for boats.”—A communication— 
Dated \2th July, Vs67. 
This invention ¢ nsists, First, in applying a removable and replacable inflated 


cover to and over the hold of a lifeboat, and supplying the interior with fresh 
and removing the foul air from the enclosed space through a hollow and 
divided shaft or mast, so that the lifeboat cannot have any water thrown into 


it, and, consequently, cannot sink. Secondly, in combining with the detaching 
apparatus of « boat, whether arranged at or over the sides or centre of the 
boat, a bail, bar, or other crosspiece extending to and connected with the sides 
of the boat, so as to act as a brace against the tendency of the boat to tip 


when hastily or aneventy loaded. 

2057. J. LAING, Sunderland, ‘‘ Fastening wood to iron, applic able in securing 
the planking of composite ships to the iron frame, &e.”—Dated 12th July, 
1867. 

When ordinary screw bolts and nuts are used to fasten a wooden planking to 
an iron frame it is dificult to obtain sound and secure work, because the holes 


punched in the iron frame are taper, and therefore the bolt touches the frame 
only on a line of inappreciable width, even assuming that the hole is punched 
exactly of the proper size; hence the rigidity of the stracture depends mainly 
on the nip of the nut against the frame. According to this invention the 


patentee emplovs nuts having a thin and somewhat taper ferrule formed on 
them on the under side, and this, as the nut Is screwed on, enters the upper 
end of the taper hole, and when the nut is screwed home becomes jammed and 
ground into it so as effectually to fill the taper hole around the bolt. 


2065. H Duke, Liverpool, ‘‘ Apparatus for reefing and furling ships’ square 
sails,’ Dated 13th July, \867. 

This invention relates to various improved arrangements and combinations 
of parts for facilitating the performance of the operations of reefing and furling 
ships’ square sails from the deck, when such sails are so. connected that they 
can be tnade to rotate and wind on or off, or furl or unfurl the sail whenever 
required. We cannot here produce the details of the invention. 
2078. A. B. IBBOTSON Sheffield,“ Ventilating the interior of 

carriages, &c.”"—A communication.— Dated \5th July, 1367. 

The patentee claims, First, the use and combination of a screw ventilator 
with a fan made self-acting by the atmospheric current produced by the 
motion of railway or other carriages or vehicles, or ships, or other floating 
vessels, for ventilating the interior thereof by the eduction of the air of vapour 
therein ator near the lowest level or other part thereof. Secondly, the use 
and combination of a screw ventilator with a fan made self-acting by the 
force of the air in motion for ventilating stationary enclosed spaces by the 
eduction of the air or vapour therein at or near the lowest level or other part 
thereof. Thirdly, the ase and combination of a screw with a fan for the same 
or similar ventilations or purposes, the screw or fan being driven as described 
or otherwise, by pneumatic or other power, and the motion of the screw being 
faster or slower than that of the fan, or equal thereto or therewith, 

2080. J. T. SKINNER, Keele, Newcastle, Stafford, “‘ Apparatus for facilitating 
communication between the guard and passengers in @ railway train,”— 
Dated 15th July, 1867. 

In order that the guard may be able to pass safely along a railway train 
whilst in motion, the inventor fixes on the side of each of the carriages, just 
over the tops of the doors, a horizontal bar, by yeeros of tubalar form, and 
connects these bars together from end to end of the train by connecting pieces 
of wood, which are conveniently arranged to enter the ends of the tabular 
fixed bats. Ou the continaous guide so obtained a smalt frame mounted on 


and other 











a nore 


buildings, payne Se wy London, pA 1nd | 


2013. W. R. LAKE, Southampton- 
Sor manufacturing cards for combing or carding fibrous 
communication.— Dated 9th July, 1867. 

This invention cannot be described without refe 

2014. W. Woop, Monkhill, Pontefract, ‘‘ Manufacture of ‘ Turkey,’ ‘ Wilton,’ 
onde , and other terry and cut-pile carpets and rugs.”—Dated 

, 1867, 


These improvements consist in forming the piled surface of these fabrics 
of yarns made wholly or partly from undyed natural coloured wool, hair, or 
other animal fibres, otting « hereto, to produce a required shade of colour, a 
portion of dyed wool or fibres, The bagyeht pre relate, Secondly, to the 
binding warp of the above-named fabrics, and consist in discarding one-half of 
the ordinary binding warp threads, and in using bat one thread in each space of 
the reed, and making this half warp bind both th and lower weft shoots 
alternately, the dead worsted or “dead w between the said weft 





to the drawing 


the separate threads ordinarily e 

thread in each space of the reed, whether the separate threads be made from 

the ordinary linen or cotton, or from wool, silk, or jute, and in making, when 

a stronger or smoother compound thread is desired, the twist of pA loubling 

in the same direction as the twist of the spinning. — Bot 

2017. H. ENGLISH, and J. FARNDON, Leicester, “ Apparatus elas ng 
the shuttles of looms for weaving narrow fabrics, "— Dated 9th July, 1867. 

According to one portion of this invention the parts taking immediate effect 
on the shuttles in the operation of driving are entirely within the 
limits of the length of the race, and consist of levers mounted on axes having 
spur or other gearing taking into a rack bar below by which the motion is 
communicated. Another part of the invention relates to means of driving the 
shuttles by the oscillating motion of the batten, which, as usual, is suspended 
from above.—Not proceeded with. 

2020. D. and J. CALLINGE, Oldham, “ Looms for weaving sponge cloths by 

er,” — Dated 0th July, 1867. 

This invention cannot be bed without refe to the drawing 
2058. E. B. BIGELOW, Dublin, “‘ Power looms.”—Dated 13th July, 1867. 

The object of this invention is to facilitate the construction and operation of 
power looms, especially such as have a — of leaves of harnesses. The 
invention relates to a mode of ing, and operating the 
apparatus which works the leaves of harnesses, ‘a will be understood by the 
following description:—The leaves of harnesses are hung in the loom in the 
usual way, and the levers which operate them (one for each leaf of harness) 
are placed side by side in a vertical position at a side of the loom, and vibrate 
towards and from the loom on a central axis. The apper bars of the leaves of 
harness are connected with the upper arms of the vertical levers just men- 
tioned by means of cords or chains suitably guided by guide pulleys, whilst 
their lower bars are connected in a similar manner to the lower arms of the 
said vertical levers, so that when any one of the vertical levers is moved in 
one direction it will raise the leaf of harness with which it is connected, and 
when moved in the opposite direction it will depress it. To operate these 
vertical levers two vibrating bars are placed parallel to their axis near their 
lower ends (one on either side of the series), which on an axis perpen- 
dicular to the cloth, forming line, and open and close like thé blades of shears 
at each beat of the lay. When they are closed they press against the edges of 
the vertical levers and bring them all to a line, and close the shed of the 
warps, and when opened they, hy means to be explained, engage with and draw 
some of them tn one direction and some in another, and : form. the open shed. 
To cause the vibrating bars just mentioned to engage with the vertical levers 
to form the open shed, the horizontal latch levers aré jointed to the lower ends 
of the vertical levers just above the vibrating bars, which latch levers are pro- 
vided at both ends with depending latches or hooks so placed with respect to 
the vibrating bars as to latch or hook on to one or the other of them when they 
are closed to bring the vertical levers into a line, as above explained, the axis 
of the latch levers being so placed that only one of their latches or hooks can 
engage with their vibrating bars at the same time—that is to say, when one 
end of the latch levers is depressed so as to bring its latch or hook into contact 
with its vibrating bar the latch or hook on its opposite end will clear the other 
bar, and vice versa, and, whether the latches or hooks which raise the harness 
or those which depress them engage with their respective vibrating bars, 
depend on the direction in which the latch levers are tilted. 

2068. J.C. RAMSDEN, Bradford, ** Reeds and healds used in weaving.” —Dated 
13th July, 1867. 

This invention consists, First, of special means for manufacturing the reeds 
used in looms for weaving ; and, Secondly, in certala improvements in lapping 
the staves or shafts upon ‘which the healds or heddles are put when used in 
weaving.— Not with. 

2976. J. M. H&THERINGTON, Manchester, and R. W. PITFIELD, Bolton, 
‘“* Machinery for preparing and spinning or doubling cotton, &e.”—Dated 
Lith July, 1367. 

In reference to carding engines the patentee claims, First, causing the 
triggers to revolve in two or more and mounting the parts against 
which they act so that they may be brought into any of these planes; Secondly, 
in reference to those flats which are moanted on endless chains or bands, they 
claim adapting a strip to one flat, which strip overlaps an adjacent flap. In 
reference to the mule they claim, First, bringing the adjustments described to one 
side of the headstocks ; Secondly, stopping the spindles by the direct action of 
a cam on the twist shaft upon the band of the brake; Thirdly, in reference to 
the change motions taking the weight required for effecting such changes from 
the carriage puts on when running in they claim the adj roller 
ou a lever attached ts the carriage; Lastly, they claim the general eombina- 


tion of the parts described. 

2017. W. M‘ANDREW, King William-street, London, “ Machinery for ginning 
cotton.”"—A communication.—Dated 16th July, 1867. 

The patentee claims combining with a ginning roller and doctor or fixed 
blade a beater bar with beaters or teeth upon it, such bar moving to and fro 
in a direction parallel to the axis of the ginning roller, as described. 

2096. A. DE SMET, (Ghent, “ Communicating motion to the spindles of spinning, 
roving, doubling, twisting, winding, and other similar machines.”—Dated 
1ith July, 1867. 

The patentee claims a mode of communicating motion to the spindles of spin- 
ning, roving, doubling, twisting, winding, and other similar machines by 
means of friction wheels or rollers, substantially as described. 

2103. W. R. LAKE, Southampton: buildings, Chancery-lane, London, “ Looms.”’— 
A communication.—Dated 17th July, 1867. 

This invention relates to ip ny ot controlling the opetations of the picker 
staffs, which are from their operative devices by 
the action of the shuttle =a the shuttle-box binders. The latter are forced 
outward by the shuttle when the same isin the box, and form the medium 
through which the suspension or action of the picking is made to depend upon 
the presence of the shuttle in or its absence from the box, The patentee pre- 
fers to arrange the controlling or governing mechanism so that the ple king on 
each side of the loom is stopped by the presence of the shuttle in the shu:tle-box 
on the opposite side of the loom. When this arrangement is adopted, the acci- 
dental meeting of the shuttles on the race is prevented, as the picking on both 
sides of the loom is st»pped by the presence of a shuttle in each shuttie-box. 


2104. eee 0. STUBBER, Pimlico, “ Treatment of flax, &c.°—Dated 18th July, 


Here when the flax or other fibres are cut to the lengths required for spinning 
the inventor passes them under or between a heavy corrugated or grooved 
metal roller, the raised or convexed ribs of which work into the hollow of or 
concave ribs of a metal roller of less diameter, for the purpose of crushing or 
breaking the straw or woody substance of the’ plants containing the fibres. By 
this process the ‘bres are released, and can be taken to the ordinary carding 
engines and be worked, cleansed, cottonised, and brought to any state S ‘a 
ness without being scutched, hand dressed, or hack'ed.— Not proceeded wit 


Class 4.- AGRICULTURE. 
Including Agricultural me Windlasses, Implements, Flour 


il 
1996. W. TASKER, jun, Waterloo Tronworks, near Andover, “ Thrashing 
machines.” — Dated 8th July, 1867. 

This invention consists, First, in eonstructing the straw shakers for thrash- 
ing machines of a number of strips of wood or iron, which may be fitted with 
pins or pegs projecting on one or both sides thereof, such strips being attached 
to leather or other hands working round pulleys, and receiving motion either 
from a pulley on the drum shaft or any 
Inside this continuous revolving rake or elevator is a board which may be 
ribbed or corrugated on its upper surface, and which may also be is ten 
The pins on the inside of the revolving strips in th 
corrugations in the board, and carry with them any short straws or  epeiags 
that may have passed between the stripe, slowing the corn to run down the 
board, or through it if it is perforated. 
elevate the straw from the drum on 
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ae fon hates ‘ Machinery for cleaning grain.”—Dated 8th 
5 Wokecckhh deniunt vb Senmetion Cethinen Stttinned to the deasitngs 
2002. W. ANDREWS, Mélksham, Wilts, “ Haymaking machines.”~ Dated 8th 


The patentee claims, First, the constructing baymaking machines so 
= may be driven at different speeds in the direction known a3 ee action, ‘heh 
described. Secondly, the constructing ng niachines with th e whole 
of the gearing in the centre of the machine, whilet the rake head is ‘divided 
into two parts as described. Lastly, the mounting the rake head in the spring 
casting in such manner that it can be turned therein, as described. 
2023. J. N. PATMAN and H. M. DAVEY, Colchester, ‘‘ Drying wheat and other 
and pulse, and seeds.” — Dated iota July, 1867. 

This invention consists in the use of a cylinder, within which may be fooat 
one or more cylinders heated by steam, and through which the wheat, 
be dried are caused to pass, such substances being in agitation Sy 
current of air is made ee pass through the cylinders, and so disperse or dispel 
the moisture from the wheat, & , under treatment. 

2060. R. SIMs and J. Prest, Bedford, “ Horse rakes.”-—Dated 13th July, 1867. 

This invention consists, First, in so constracting and arranging the apparatus 
that the lifting bar of the rake shall be ee Eee of the rake, by —— the 
hay is prevented from lodging = the bar and becoming scattered behind the 
rake where the ind be clear; and the trouble of disengaging the hay 
from the bar is alse avoided. Secondly, the invention is designed to allow a 
portion of the teeth to fall into hollows when passing over uneven ground. 
This is effected by means of joints on the “rake bar,” and the employment of 
a counterbalance weight which assists in more readily releasing the rake 
when full from the load of hay it gathers.—Not proceeded with. 

2071. J. L. NORTON, Belle Sauvage-yard, Ludgate-hill, London, “ Apparatus 
ing grain.” —Dated 13th July, 1867. 

The First part of this invention consists of a cylinder with a steam casing or 
jacket around it, and it may be made to revolve or remain stationary. 
The patentee prefers it stationary. When the cylinder is caused to 
revolve, it has a series of shelves fixed inside,” which take up the 
material to be dried, and allow it to fall im showers, and @ back- 
ward or forward movement is given to the material by its falling against 
directing plates. The directing plates may be either fixed to a shaft in the 
centre of the cylinder or they may be arranged on the shelves which carry the 
material. The cylinder is driven from the outside with suitable gearing, and 
it runs on friction rollers. The material is fed in at one end of the cylinder 
and delivered at the opposite end. 
=. P. Ptrte, Nether Kimmundy, Aberdeen, “ Ploughs.”—Dated 16th July, 


In po out this invention the greater part of the weight of the imple- 
ment is supported or carried upon wheels so that the sole and side plates are 
Gispensed with, by which means the great friction attendant upon the sole and 
side plates is avoided to such an extent that a pair of horses can draw the 
improved plough, cutting two furrows at once of uniform depth and breadth 
for about the same expenditure of energy required’to draw a plough, as hitherto 
constructed, cutting only one furrow ata time, The cutters and mould-boards 
are jointed to an angular framework, so that they can be shifted in position to 
cut any required breadth of furrow by means of adjusting screws ; the wheels 
are also jointed thereto by mean of movable levers, so that the plough may be 
raised or lowered and guided in the required course. These levers are again 
provided with screws for adjusting them in the shortest time without the 
necessity of stopping the horses. The axle of the leading wheel of the plough 
is attached to another lever, so that when the lever is raised by the attendant, 
the wheel can be set inwards or outwards, as may be necessary, and when 
adjusted the lever is again lowered for seeuring the joint. The leading wheel 
runs in the bottom of a previously cut farfow, whilst a wheel on the opposite 
side of the plough carries or supports a side, and a hind wheel is attached to 
a movable mould board, the position of the hind wheel and leading wheels 
fegulating the depth of the furrow. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2028. G. R. B. AMOTT, Gloucester, ‘‘ Machinery for making bricks, &c.”"—Dated 
10th July, 1867. 

This machine includes both a pug mill and a 
upon the bed of the machine is the pug mill, which is fitted with knives for 
working the clay, &c., and forcing it down towards the bottom of the mill. 
At the bottom of the pug mill cylinder openings are made to permit of two or 
more endless chains of moulds through the cylinder. These moulds 
are carried by tumblers or drums mounted in bearings at opposite ends of the 
machine, and they receive their traverse motion from the axle of one of the 
tumblers, which is driven by suitable gearing. As the moulds pass through 
the pug mill they are filled with the material to be compressed, the surplus of 
which is removed by the lip of the exit opening of the pag mill cylinder 
through which they pass. The filled moulds, in passing along the bed, 
severally coms under the action of a compressing plunger and a discharging 
plunger, the former of which completes the moulding of the brick, &c., while 
the latter serves to discharge it from the mould on to a transverse travelling 
apron for delivering the bricks, &c., out of the machine. 

2039. J. S. BURKE and B. BURLEIGH, Queen-square, Westminster, ** Sub- 
aqueous works and ions.” —Dated 13th July, \867. 

The plan of operation is as follows:—The inventors construct a pontoon or 
floating vessel of steel, iron, wood, &c., having a bottom of any required form. 
The pontoon is to he worked by steam power, or otherwise, and to ve provided 
with screw propellers and apparatus for guiding and fixing in position, and 
with pumps for air and water pressure, and all other necessary apparatus. 
They then construct in a dry dock a casing of wood or metal, of such form as 
may be required for a section of the work or foundation of the work to be 
erected. The said casing is then filled with brickwork, masonry, or concrete, 
The water is then Jet into the dock and the pontoon is floated immediately over 
the casing, to which it is lowered by the admission of water, or by the action 
of the tide, and then securely fastened, either by bolts, chains, slings, &c. The 
pontoon is so constructed that, when emptied of the water, it shall have 
snfficient floating power to lift the casing and its contests together, and float 
them into their permanent position. —Not proceeded with. 


2041. R. A. KENNEDY, Alderley Edge, Chester, “ Doors and windows and fasten- 
ings for the same."’~ Dated \2th July, 1867. 
This invention is chiefl vy applicable to the windows generally known as 
“ French windows,” and it consists in making the sashes so that they can be 
raised on their hinges above the bottom bead forming part of the frame.— Not 
proceeded with. 
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Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 

2040. E. HOHENBRUCK, Park-square West, Regent's Park, “ Breech-loading 
Sire-arms.” —Dated \\th July, 1867. 

This invention cannot be described without reference to the drawings. 

2091. T. W. RIDDELL-WEBSTER, Jnvereighty, Kinnettles, Forfar, ** Loading 
any number, size, or description of cartridges used in breech-loading guns 
with safety, rapidity, and precision, &c.”—Dated \7th July, 1867. 

This invention cannot be fully deseribed without reference to the drawings. 


2098. G. H. Daw, Th reet, London, * Cartridge pouches or carriers,’ 
—Dated 1 th July, 1867. 

Here the patentee employs a flexible pipe of leather, &c., connected at its 
two ends with a metal mouth-piece. This mouth-piece consists of a central 
tube, having upon it on opposite sides two short branches inclising epwaris, 
and to these branches the ends of the flexible pipes are adapted. Within the 
central tube is another tube with an opening on one side, whieb, by turning 
the interior tube partly round, ean be brought to correspond with one or other 
of the branches of the outer tubo, The lower end of the interior tabe projects 
from the outer tube, and has jointed to it on opposite sides two lever catches. 
On the outside of this tube over these catches is a stide, also of a tabular form, 
with projections npon it, which, by moving the slide on its tabe, may be brought 
in contaet with the lever catches on one or other of these centres or axes, 
80 as to cause them to rock thereon. There is @ helical spring which tends 
constantly to draw the slide upwards, and then the upper ends of the catches 
project within the tube, but when the slide is drawn down the eatches are 
caused to tip on these centres, and the apper ends of the catches are withdrawn, 
whilst the lower are caused to project into the tube. The apparates is worn 
like a cross belt over one shoulder with ths mouth-piece by the side of the 
wearer. The cartridges, which are supposed to be those of a breech-loading 
arm with flange: at the back, are filled into the flexible pipe through openings 
left for the purpose, and they tend to descend by their own weight towards the 
mouth-piece, and on the side on which the said of the interior tube 
corresponds with the branch forming a continuation of the flexible pipe, the 
lowest cartridge passes down into the interior tube until fts flange fs camght by 
the upper ends of the lever eatehes, and it is there held antil, by moving the 
slide down, the upper ends of the lever catches are drawn back, and the 
cartridge then falls until its flange comes against the lower ends of the same 
catches, where it is held until the slide is alowed to rise by the action of fts 
spring, and then, the lower ends of the lever catches being drawn back, this 
cartridge falls out into the hand of the operator, whilst the cartridge next 
above decends until its flange is stopped by the one ends of the lever catches, 
which now again , and so this cartridge is hela réatty to be discharged 
when the slide is next moved. When one side of the flexible pipe is di ey 
the inner tube is turned haif round to bring its opening to correspond with 
branch with which the other side of the flexible pipe is in connection, 
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7—FURNITURE AND CLOTHING. 


Class 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 

ments, Lamps, Manufactured Articles of Dress, dc. - 
2032. J. B. FRASER, Kenilworth, “ to be employed in the manufacture 
of watches, &c.”—Dated '1th Jrily, 1867. 

This invention consists, Firstly, in the arrangement and combination of 
certain parts of machinery for makifg the top and bottom plates of watches 
and chronometers, that is to say, the plates in which the pivots or axes of the 
wheels work ; and, $ diy, in tor bination of other 
parts of machinery for depthing, marking, and drilling the holes in the top and 
bottom plates in which the pivots or axes of the wheels work. 

2056. G. T. BousFIELD, Brivton, Surrey, “ Corsets.”"—A communication.— 
Dated 12th July, 1867. 

This invention consists in constructing corsets of raw or partially tanned 
hide or parchment, which is drawn when in a moist condition over models or 
frames of such portions of a haman figure as is desirable to copy, and allowed 
to dry and hatden in contact with the moulds or forms.—Not proceeded with. 

“ Lamps for burning hydro- 
communication.—Dated 16th 





2082. F. B. VALLANCE, Regent's Park, London, 
carbon, essential, and mineral oils, &c.”—A 
July, 1867. 

The patentee claims, First, the division of the chamber of lamps for burning 
hydrocarbon, essentia!, and mineral oils, alcohol, ether, tarpentine, and other 
spirits, animal and vegetable oils, and other inflammable liquids, into two or 
more distinct compartments by means ofa partition or partitions, one compart- 
ment or set of compartments forming the reservoirs, which are cut off entirely 
from direct communication with the external air by means of the interposition 
of the hollow or isation chamber or. cham) and the partition or parti- 
tions; Second, the construction of the pattitions, which ate made either of 
metal (in such case having an aperture in which is closely fitted a supply wick 
of some meshy or porous material which will cause capillary action), or the con- 
struction of the partition and wick of one material including such action i or 





using oxide of zinc of lead, and he uses instfuments of ivory of wool 
for spreading the the canvas. ES eS Ret 
in essence of lavendar to one pint ae at 
with three coati: ont Ce So aes , and 
ry of iodide of zinc in two pin istilied water, 
and with half a potatoe and very fine paunded pamtcestone this solution 
on the canvas and dries it with a soft flannel till the surface mes bril- 
liant. In carrying the invention into effect he further uses three special solu- 
tions, the first for printing out or developing the object on canvas by sunlight, 
the second for enlarging by artificial light. and the third for printing by con- 
tact in a pressure frame.— Not proceeded with, : 
2004. J. J. BUCKLEY, Chéléed, and C. HOOK, Greenwich, “ Manufacture of 
gas."—Dated 9th July, 1867. 

This invention cannot be described without reference to the drawings. 

and preserve paper and tissues 
Sor stopping the bleeding of 
wo. f ° 

The patentee claims the preparation of paper or tissue of any suitable -r 
with perchloride of iron, as described, to be used as a very convenient an 
efficacious hemostatic agent ; and he claims also the means of preventing the 
paper or tissne thus prepared from being destroyed by the action of the air by 
folding and wrapping it up in a piece of waterproofed taffeta d with an 
addition of resinous substances as described. 

2011. W. E. NEWTON, Chancery-lane, London, “Process of and apparatus for 
ihe rectification and purification of alcohol.” —A communication.—Dated 9th 
ly. 1867, 

This invention consists, First, in the employment of water in aémixture and 
in contact with the alcoholic vapours of the colamn, as an active purifier of the 
odorous prod limi d; Secondly, in the employment also of water as 
the vehicle of all chemical agents for fixing the extraneous prodacts to be 
eliminated, by applying these agents in direct contact with the alcoholic vapours 
in the interior of the column; Thirdly, in the substitation for the ordinary 





prey 








the construction of the partition of perforated plates, having granulated, fila- 
mentary, or porous material between them ; Third, providing partitions when 
necessary with self-closing spring valves, or a self-closing spring vaive, thereby 
preventing the accidental escape of the liquid, whilst such escape is rendered 
impossible; Fourth, the substitution of a conical or taper fit for the top or 
cover of the lamp, thereby dispensing with the screwing ofthe same, as is now 
necessitated. 
2110. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Heating and cooking 
apparatus.”— A communication.— Dated 18th July, 1867. 

This invention cannot be described without reference to the drawings.—WNot 

proceeded with. 


Class 8—CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

1930. G. GorDON, Morley's Hotel, Charing Cross, London, ‘‘ Apparatus for wash- 
ing and drying moist substances.” — Dated 2nd July, 1866. 

The patentee claims the utilisation of the waste and unintentionally made 
steam given off in drying moist, and evaporating liquid, solid, or aeriform 
matters, for saving the heat of sach steam. He also claims the washing, dry- 
ing, or burning of granular substances (as lified in the specification in 
the instance of animal charcoal), and the utilisation of the waste steam and 
heat given off in the processes so described, except so far as the same are repe- 
titions of processes embodied in a patent granted to him in the year 1866 
(No. 2571). 

1931. J. SOMERVILLE and R. FLSDON, Maidstone, “ Apparatus employed in the 
— and materials used in the purification of gas.”—Dated 3rd 
‘uly, 1867. 

The patentee claims the use of chalk limestone, or foul gas lime, for remov- 
ing carbon without injury to the retort, and the obtainment of a useful pro- 
duct thereby, substantially as described. 


1942. J. H. JOHNSON, Lincoln's-inn-fields, London, “ Preserving butter, &c.” 
A communication.— Dated ard July, 1667. 

This invention consists in retaining butter, &c., free from contact with the 
sides of those vessels in which it is enclosed, and surrounding it with purified 
or distilicd water, or with distilled water containing in solution carbonate or 
bi-carbonate of soda. or other alkali, such as potash, either alone or in con- 
junction with tartaric acid, or other acid capable of liberating carbonic acid 
from such alkaline solution.—Not proceeded with. 


1949. W. E. NEWTON, Chancery-lane, London, *‘ Manufacture of soda water, 
é&c.”"—A communication. — Dated 3rd July, 1867. 

Here the pump feed and agitator to the condenser are connected together 
without the application of joints to the latter above the average level of the 
water therein. The feed and agitator are operated throogh the base of the 
condenser, and the discharge of feed pipe passes from the pump into the con- 
denser, and imparts to it a reciprocating action by or with the pump, so that 
the pressure of gas or liquid in the condenser is made to assist the pamp in its 
discharging or feeding stroke to the condenser by acting upon the exposed end 
of the discharge pipe or devices connected therewith. In combination with 
the condenser there is a pump for charging and keeping up the supply to the 
latter. The constituent parts of this pump are a stationary hollow plunger 
and a reciprocating cylinder, with inlet and delivery valves, and an upper re- 
ciprocating discharge or feed pipe. The invention further consists in arranging 
on the end of the discharge pipe which projects into the condenser from below 
one or other equivalents constructed so as (in the reciprocating action of the 
pump) to catch and distribute the gas in the water, and to agitate the latter 
within the condenser, for effecting a thorough mixing of the gas and water. 
1950. A. E. HERRMANN, Mincing-lane, London, “ Lubricating compound.” —A 

communication.— Dated 3rd July, 1867. 

This invention consists in the production of a lubricating compound formed 
from lime-soap (composed of lime, firm grease, and fine oils) dissolved in fine 
oils and paraffin oil.—Wot proceeded with. 

1980. T. MORGAN, Stockton-on-Tees, “* Apparatus and furnaces for puddling 
iron.” —Dated 6th July, 1867. 

This apparatus for puddling is as follows:—A “rabbel” is fixed upon a 
column, such column having a bevel wheel at the top thereof fitting into an- 
other bevel wheel which is fixed upon a fly-wheel connected with a crank 
shaft. The column works through a dome fixed upon the top of the furnace, 
there being on the top of the flange fitting upon the part of the dome on which 
tue column rests, and upon which it is suspended when the ‘ rabbel” is 
employed in puddling. The “ rabbel” has a circular motion, and is provided 
with three projections thereon to dip into and agliate the molten iron. When 
the “rabbel” is not required for puddling, or when it has become too hot to 
perform its work’ with safety it is lifted through an opening in the top of the 
puddling furnace by means ofa rack and pinion, When the *‘ rabble” has 
been thas lifted out of the furnace it can be cooled by dipping it in a cistern 
which may be prepared for that purpose. The opening through which the 
**rabbel” is admitted to the furnace is closed by a slide both when the 
“rabbel” is im the furnace and when it is not in use. — Not proceeded with. 
1°83. W. HARRIS, Clydach Ironworks, Brecon, ‘‘ Cementing and compressing 

sawdust, shavings, and other small particles of wood, for the purpose of con- 
verting the same into charcoal, and utilising the naphtha, tar, and other 
residuary products of such conversion.” — Dated 6th July, 1867. 

This imvention consists in converting sawdust, shavings, chips, or other 
small refuse particles of wood, Mmto solid pieces or blocks by mixing the same 
with certain of the residua extracted from wood during the process of charring 
in retorts, and afterwards compressing the same in moulds, the said residua 
causing the particles of wood to unite or adhere to each other. The pieces or 
blocks thus formed are intended to be subsequently converted into charcoal in 
retorts. — Not proceeded with, 

1988. G. SEVERN, Hampstead-road, London, “Refrigerators.” — Dated 
6th July, \867. 

Within a vat or tank the inventor arranges tiers of pipes with sufficient 
space between the tiers and between the ends thereof and the tank for a man 
to pass for cleaning the vat and pipes when required. The pipes ofeach tier are 
connected by return bands formed with openings closed by stoppers opposite 
each line of horizontal pbpe for c'eaning them out by introducing a brush or other- 
wise. The tiers of pips’ which come against the ends or sides of the vat or 
tank he prefers to form with angular surtaces or semicircular, so that they may 
be flat against the surface of the vat to facilitate cleaning. The hot wort or 
liquid to be cooled flows in at the upper part of the vat containing the series of 
tiers of pipes, and fs drawn off at or near the bettom. One or more thermo- 
meters may be fixed to the side of the vat, the bulbs passing through into the 
liquor to indicate the temperature thereof. Into the lower part of each of the 
series of tiers of pipes a jet or jets of water is or are forced, currents of air 
being also forced in at or near the same point in order to distribute the water 
in the form of spray throngh the series of tiers of pipes so as to absorb the heat 
from the hot liquor, and conduct it away.—Wot proceeded with. 

oe WHITFORD, Liverpool, ‘‘ Ice-making apparatus.”—Dated 8th July, 

Here the inventor constructs an apparatus with one vessel within another, 
the outer one of a cylindrical or other form, 89 that motion can be given thereto 
by rolling it to and fro on a smooth surface. The inner vessel is employed to 
contain the water to be frozen, and the space between the two vessels to con- 
tain the freezing mixtures, or vice versa, By preference he fits lids to the 


apparatus at both ends, the one opentng to the freezing mixtures and the oth 
to the ice.— Not proceeded with. ad " 


1294, Dk. J. M. LOERE, Notting-hill, “ Improvements in the preparati 
—_ — other similar materials for enlarging, printing, a pane 
objects from ives or tives i 1 lame 
poo ih July, Pot my posi obtained by means of photography. 

The inventor prépares linen, cotton, silk, &<., by giving it, firstly, a solution 
of two ounces of gélatiné dissolved in ten ounces of water. He then treats it 
ja the manner hereinafter described with reference to the canvas, He takes 

c’nvas prepared in the ordinary way for photographic purposes, that is by * 








of the analyser and concentrator described, acting simultaneously by 

~ = of condensation and by filtration or separation of the vapours and 

iquids. 

2012. R. Surrn, Islington, ‘Composition for coating ships.” —Dated 9th July, 1867. 

Here the inventor takes one pound of crude brimstone and a quarter of a 
pound of steel or iron filings; the filings are to be in a state of rust; he pounds 
them together with a little water, and afterwards adds one pint of water, mixes 
all together, adds one part of linseed oil, and stirs until he prodaces a mixture 
fit for use. Arsenic may be added in the proportion of about three ounces to 
the above, and the same quantity of filings must be added. [If fish oil be used 
a —— portion of filings is needed to cause the mixture to dry.—Not proceeded 
with, 

2034. J. H. JOHNSON, Lincoln’s-inn-flelds, London, *‘ Manufacture of refined 
sugar."—A communication.—Dated \\th July, 1867. 

This invention relates to what may be termed the primary process in the 
manufacture of refined sugar, namely, to the melting or dissolving, and consists 
in @ mode of converting sugar of one quality into solations of different qualities 
to be used in the manufacture of such classes of refined sugar as the peculiar 
quality of the solation or syrup employed is best adapted for. Wecannot quote 
the details of the method. 

2045. J. WILKINS, we ee, Aa London, “ Apparatus for producing 
or increasing the light or Srom carbonised atmospheric air, gas, or 
gaseous mixtures by the use of hydrocarbons, oils, spirits, or other inflam- 
mable liquids.” —Dated 12th July, 1867. 

This invention cannot be fully described without réference to the drawings. 
2046. J. HARGREAVES, Appleton-within- Widnes, L hire, ** Mi eof 

steel and soft iron from cast iron,”—Dated 12th July, 1867. 

The patentee claims, First, the partial removal of the impurities of cast 
iron by the use of currents of air, together with the subsequent use of the said 
partially purified cast iron with oxidising salts to complete the conversion of 
the cast iron into steel or soft iron, substantially as described. Secondly, the 
use of steel slag to effect the removal of the impurities contained in cast iron, 
substantially ag described, Thirdly, the use of iron heated by currents of air, 
with or without steel slag, substantially as described, for the manufacture of 
steel and soft iron by subsequent treatment with oxidising salts. 

2055. A. E. HERRMANN, Mincing-lane, London, ‘Compound to be used for 
igniting fires.’ —A communtcation.— Dated 12th July, 1867. 

This invention relates to the manafacture of an article moulded from a plastic 
compound of inflammable substances, the object being to produce an efficient 
fire kindler at a comparatively small cost. To this end two mixtures, which 
may be designated A and B, are prepared separately, and then combined by 
mixing together equal parts of the two. The compound thus produced is placed 
in moulds and heated, and it is then by pressure formed into cakes. To pro- 
duce mixture A, to any given quantity of pulverised coal and pulverised char- 
coal (either or both) coal tar and resin are added in the proportion, say, of one 
half (more or less) by weight, and stirred or pugged to form a homogeneous 
mass. To this mixture are added small proportions of mineral wax known as 
ozokerite, and of nitrate, acetate, ch or ioxide of lead, or other 
prodact that will give off oxygen for quickening ini busti 

of coal and char- 


, 
analy 


Seah 











In mixture B the same substances are used with the exception 

coal dust, for which sawdust is substituted.— Not proceeded with 

2065. H. FLeTcuer, Liverpool,“ Apparatus for the manufacture of artificia 
Suel”—Dated 18th July, W807. 

The abject of this invention is to constract an apparatus for drying nd heat- 
ing coal, and mixing the coal with pitch simultaneously; or the coal may be 
first heated and dried, and subsequently mixed with pitch in another operation. 
The adhesive substance may be farina or silicate of soda, where heat is not re- 
quired, and the apparatus acts only as a mixer. 

2075. F. D. NUTTALL, St. Helen’s, Lancashire, “ Furnaces employed in the manu- 
Sacture of glass.” —Dated \5th July, 1867. 

The main objects of this invention are, First, to economise fuel; Secondly, 
to obtain any desired temperature for heating or fusing; and, Thirdly, to render 
the most important parts of glass-makers’ furnaces more durable. The tank 
is made of fire-clay bricks or blocks, or of fire-clay, or pots in any ordinary 
way, and is supported on pillars or walls with space between. These pillars or 
walls and spaces constitute the “cave.” The fire-grate or fuel chamber is 
formed at the side of the tank preferably at some distance therefrom, in sach 
manner that only a limited supply of oxygen is admitted to or amongst the fuel. 
The gaseous product of the partial or slow combustion of the fuel induced in 
this way es along a flue, and when just over the tank, or before it reaches 
it, heated air is admitted, and intense combustion thereby induced. The 
volume of heated air admitted determines the temperature in the tank and 
fines. The heated air is taken from the “ cave” when it israised in tempera- 
ture by radiation, or from pipes which are passed through or over the fire-grate 
or fuel chamber. 

2085. G. W. HAyss, Hemel Hempstead, Hertford, *‘ Making paper.” —Dated 
16th July, 1867. 563 nid 

This invention is confined to that portion of paper-making machinery called 
the strainers or knotters, which hinery varies in jon; and this in- 
vention is applicable to all such as receive the supply of pulp on the upper sur- 
face of the plates. In the manufacture of paper itis found that the uniformity of 
the paper is interfered with by the accumulation of knots and impurities on the sur- 
face of the knotter plate. When the surface of the plate has just been cleared and 
free from knots and impurities more pulp passes through it than was passing 
before the plate was so cleared, and a corresponding variation in the thickness 
of the paper occurs. Now according to this invention the patentee divides 
the surface of the knotter plate by suitable partitions, so as to form a compara- 
tively narrow zig zag channel over its surface, along which the pulp has te flow 
until it gets through the plate. The supply of pulp being introduced op to the 
surface of the knotter plate at one end of this zig zag channel, a current will be 
formed sufficient to earry the knots and other impurities which are too large 
to go through the opentag of the Knotter plate to the furiher end of this zig zag 
channel, where they will be deposited, and whence they can be removed at 
leisure, leaving the greater portion of the plates free for the passage of the finer 
portions of the pulp, and consequently allow:ng a flow through the clear portion 
of the knotter plates of a practically uniform quality. 

2092. T. ARCHER, jun., Gateshead-on-Tyne, “ Crushing and pulverising ores 
c."—Dated 17th July, 1867. : . aspongy 

The patentee claims the combination of parts consisting of @ roller with a 
squeezer having curved acting faces, saeh roller and squeezer being driven by 
suitable gearing, so ag to impart a revolving Motion to the follér, and at the 
—— a short and powerful vibratory motion to the lever and squeéezer, as 
descri . 





2095. J. SCHOFIELD and J.C. DAWSON, Leeds, “ Apparatus for malting or 


drying barley, &¢.”—Dated 11th July, 1867. 

Here the inventors place under thé dry-house floor one or more series of 
layers or coils of pipes. These pipes they heat by méans of steam supplied 
from a steam boiler, causing such steam to circulate rapidly through the 





pipes, and thus heat the ph sur ding them and passing through 
Sfrtue floor where the barley to be ‘‘ matted ” is laid.—WNot proceeded 
with. 


2102. C. KING, Regent-street, London, “ Preparation ef chocolate and cocoa.” ~ 
Dated ¥7th July, 1867.” , ¥ 


This invention consists in the application of malt, barley, and salep in the 


o! late or cocoa. These ingredients be employed in the 
form of paste, flour, cakes, or tablets.—Not proceeded wth. . 








Indiedied 2 Class 9.—ELECTRICIPY. 
neluding Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. " 
2015. W. S. ANDREWS, Abbey-road, St. John's Wood. “ Apparatus used i 
effecting telegraphic communications.” —Dated 9h July, 1861. 

Tie object of this invention is to enab!e instruments such as those now known 
as Hughes’ type printing instraments, and also other instraments to work long 
a submarine parposes in various weathers by prowiding a 
relay or relays at one or ts 

.s more points between two termini, to reimforee or 





2016. W. S. ANDREWS, Abbey-road, St. John's Wood, ‘‘ Apparatus used in 


effecting telegraphic communications "— Dated 9th July, 1867. 
The patentee claims arra or combining means or apparatus used in 
effecting telegraphic communica’ whereby instruments of the character ef 


those called ** Morse” ink-writing instruments are adapted to make indica- 
tions by short currents of equal duration, and of opposite polarity, on one wire, 
substantially as described. Also arranging apparatus used in effecting tele- 
graphic com tion so as to obtain relays between distant parts when 
communicating to long distances in manner substantially as described. He 
also claims the mode described of arranging insulating supports for suspending 
conductors used tn effecting telegraphic communications. 


Class 10.—MISCELLANEOUS 
Including all Specifications net found under the preceding heads. 
1716, T. THOM, Kingston-upon-Hull, “ Apparatus to be employed in expressing 
oils and fatty matters.” —Dated \\th June, 1867. 
This invention relates to a former patent granted tothe present patentee, 
dated Ist December, 1863 (No, 8018), whereby a saving in the wear and tear 
of bags is effected, and a larger quantity of oll is expressed from the same 





amount of oil-yielding The patentee makes the raised or bevelled 
sides of his pressing plates or surfaces of such a width that, when the bag is 
bulged d: ly by the theteon, the edges of the plates 


y P 
will, by reason of their increased width, have no tendency to cut 
the bags. 
1826. A. M. CLARK, Chancery-lane, London, ‘‘ Nippers.”~A communication.— 
Dated 22nd June, 1867. 

The movable jaws of these nippers is secured to one end of a lever, the other 
end of which is acted upon by a toe attached to the inner end of the handle, so 
that a great leverage is effected, and the operation of the nippers in catting 
wire, &c., facilitated. 

1831. J. I, V. L& MARQUIS DE COSENTINO, Charing Cross Hotel, London, 
“* Apparatus for obtaining motive power from rivers or streams of water, and 
Sor facilitating boats ding or di ling rivers.”"—A communication.— 
Dated 22nd June, 1867. 


Here two parallel endless chains areextended between and gear with chain 
Wheels on two horizontal axes at a distance apart from one another. The 
chains are comnected to one another by rods, which pass transversely across the 
Space between the two chains, and these cords carry paddles or floats which 
project out at right angles from the chains. The ranning water, acting upon 
the paddles or floats, will give motion to the chains, and the power thus 

btained may d in various ways, and for various purposes.—Not 
proceeded with, 


1834. T. RAFFERTY and J. H. STOREY, Manchester, “* Apparatus to be employed 
from place to place, laying down, and jointing metal pipes.”— 


the constraction and employment of 
and for the purposes described, fitted 
with wheels, either with or without gearing for actuating the wheels, or any 
namber thereof, the wheels being adapted to run upon rails late upon each side 
of the trench in which the pipes are to be laid, or being adapted to ran upon a 
rail laid on ore side of the h, and upon a plank laid upon the other side of 
the trench, the traveller being fitted with the tup, and for adjusting the height 
of thé same. Sécondly, the construction and arrangement of the appa- 
ratus and of the lifting and other tackle attached thereto, or connected there- 
with, as described, 
1836, J. R. Frenp, Upper Marsh, Lambeth, “ Manufacture of candies.”—Dated 
24th June, 1867, 

The patentee claims, First, forming enlarged, conical, or tapering lower ends 
on candles by first casting the with a cylindrical or paralle! enlarge- 
ment, or with parallel projections, and then cutting such enlargement or projec- 
tions, to a conical or tapering form, with or without longitudinal, helical, or 
circular grooves upon it as described. Secondly, forming candies with enlarged 
lower ends, upon which longftadinal, helical, or circular grooves are cut, each 
grooves being made to Increase in depth towards the lower end of the candle. 
Thirdly, cutting longitadinal, helical, or circular grooves upon the lower ends of 
the candles having an enlargement as described. 

1837. E. P. GLEASON, New York, ‘‘ Cylindrical or argand gas burners.” —Dated 
24th June, 1867. 

This invention consists in placing an adjastable deflecting point or surface 
immediately over or in front'of the inlet aperture through which gas is supplied 
to the burner, and in duplicating its jet or flame openings. 
1a41. H aan, Barnsbury, “ Manufacture of artificial hair.” —Dated 24th 

June, 1867, 

The patentee clainis thé use of wool, particularly that kind known as 
“ Russian tops,” of other similar wools or fibre, in the manufacture of artificial 
hair, in imitation of haman hair; and diso in the manufactare of crisped or 
cur.ed hatr for furniture, apholsterery, &c. 

1843. T. PeBARDY, St. Paul’s-road, St. Pancras,’ London “ Surgical appen. 
dages.”— Dated 2%rd June, 1867. 

Two voluminous for insertion. —Not proceeded with. 

1844, J. WILKINSON and W. GRIMSHAW, Shefield, ‘ Watches.”—Dated 26th 
June, 1867, 

This invention relates more particularly to lever and flat watches, and 
consists of a novel arrangement of parts for dispensing with bars, fuzce, chain, 
maintaining power-work, and fourth wheel and pinion. 

1851. W. T. WATTS and D. J. Fiserwoop, Birmingham, “ eof 
hollow vessels, &¢."-— Dated 2th June, 1867. 

This invention consists, First, in the use of water or other flold as a mandril, 
core, cushion, or packing mediom upon which to shape various forms In 
materials capable of being moulded. A cylindrical or hollow vessel or blank 
having been first produced by any suttable means is fitted with a plug, hydraatic 
gland, and safety valve, the vessel being charged with water by preference. 
It is then subjected to the action or pressure of suitable tools, dies, or moulds 
applied externally, by which any desired shape or coitour may be produced. 
Air may be used instead of water. ; 
1853. H. V8ILLON, Uprer Stamford-street, Blackfriars, London, “ Hot-air ovens 

for baking bread, &c.”""—Dated 25th June, | 867. 

Here, as the interior of the chamber or chambers, of the oven where the 
baking takes place does not commuuicate with the furnace for heating the 
same, no cinders, smoke, &c., can enter therein, and the baking proceeds con- 
tinuously, as thé heating and baking take place simultaneously. 


1854. G. ALSTON, Glasgow, “ Consuming smoke in furnaces.” —~ Dated 25th June, 
1867. 


Here the Inventor admits air on the top of the fae! above the fire-bars from 
the front of the furnace, the draught being regulated by a damper at which 
the fuel is introduced. The ashpit is kept closed at all times except when 
removing the cinders; the back of the furnace chamber is also closed by a 
plate or partition. In this manner the fresh air passes down through the fuel 
and fire-bars, drawing with it thé smoke and flame, and so effecting its almost 
entite combustion, the smoke afterwards passing away through the flues. The 
fire-bars he makes of fire-clay.— Not proceeded with. 

1857. 7. TAYLOR, Wellington-rom, Bethnal Green, “ Apparatus for 
playing games of skill and chance.”— Dated 26th June, 1867. 

This apparatus consists of a table with recesses ia the central portion thereof, 
upon which table are used pieces of ivory, &c., formed so as to slide easily along 
the surface of the table, to rebound freely from one another, and to fit the 
recesses. The may bé of a circular, diamond, heart, or other shape, 
The sides of the table are fitted with an elastic cushion, and a semicircular 
piece which forms the head has 4 similar cashion upon it, and is made so that 
it can be reversed to enable another person to play from the opposite end. The 
pieces are struck with a flat circular heated mace or hammer.—Not preceeded 
with. 


1860. W. & NEWTON, Chancery-lane, London, “ Filtering apparatus.”—A com- 
muntcation,—Dated 26th June, 1867. 

The patentee ciaims, First, the introduct‘on of the juices into the filter press 
from below, as set fortt:; Secondly, the use am! application of certain movable 
pockets by which a continaous passage for the liquid to be filtered is tormed, 
which passage serves for the double purpose of introducing the juice into the 
chambers, and drawing off what rémhains of jaice when filtration is over or 
ceases, a3 set forth. 


or injare 
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: aes” WHEL, er) near Birmingham, ‘Gauging and cutting soap.”"— 


and the bar of soap on two sides at right 
angles, s0 a3 fo red: to one size, in such a way that a given length wift 
weigh @ gtven weight. 4064 this by placing the bars in a trough, and 
passing a plane or scraper Over thein ; after this he takes a frame with a fixed 
knife standing upwards upon it, and by a lever he forces the soap against it, 
cutting it th to 4 given length ; then asing a4 slide and screw gauge for 
this purpose siniflar fo the one now M use, and in cutting a second picoe it 
pashes the first one before it, and so on in succession.—Not proceeded with. 


1869. J. M’EWwen, Glasgow, “ Manufacture of roll tobacco.” —Dated 26th Jitné, 
1867. 
One of these i ts consists in at oncé winding the tobaceo so #8 not 


to require re-winding to form the roll, It is wound between two plates on a 
fiat spindle or centre, which is afterwards withdrawn, and with this arrange- 
ment the i and binding can be dispensed with; whilst the 
central narts are conditionéd than with the ordinary method.— ot pro- 
ceeded 


1872. J. CASe on 1 FAR Fe Coventry, “ Apparatus for winding bands or 
tapes.” —Dated 27th June, 1867. 
This invention relates to the winding of surgical and other bandages. A 
cylindrical block of wood has @ slit of sufficient width to amit of the insertion 
a doabdied part of fhe ye pet hay 
Soa scree 
which isalso carried 
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1874. C. E, BROOMAN, Fleet-street, London, ‘* Regulating jupon.”—A communi- 
cation Dated 27th June, 1467. 

This invention con-ists in tye manafactare of japors with tapes, strips, or 
bands or some of them, which can be lengthened or shortened, and the jupon 
thereby regulated. 

1876. M H. TAYLOR, Littleborough, Lancashire, “ Tuyeres for smiths’ hearths.” 
—Dated vith June, 1867. 

Here the inventor proposes to employ a chamber set in the hearth, and into 
which the air is passed from the blowing apparatus. At one part of this 
chamber is an aperture throuch which the air issues to the fuel, and this aper- 
ture is capable of being closed by a valve mounted upon a spindle which is con- 
ne:ted 'o ahand lever. The lower part of the chamber is provided with another 
aperture capable of being opened or closed by a valve, and allowing the passage 
of ashes from the sa'd chamber. — Not proceeded with. 

1882. W. DAVIS, Gainford. Durham, “ Fastening and securing the overlapping 
of envelopes.” — Dated Yith June, 1867. 

The inven or provides each of the overlapping parts with one or more semi- 
circalar tongues projecting beyond the edge of the overlap. These tongues are 
partially severed by being cut through on each side to about one-fourth of 
their diameter, and in a line with the edge of the overlap. In the opposite or 
underlap of the envelope a transverse slit is cut of the length of the unsevered 
portion of the tongue through which the tongue is passed, the severed portions 
being previously folded over towards each other. The folded parts being now 
opened out to their original form the two laps are securely locked or dovetailed 
together. -- Not proceeded with. 

1885. J. ViToN, Paris, * Method of adapting paper linings to the interior 
of casks, cases, and packages of various descriptions.”—Dated 28th June, 
1867 


This invention cannot be described without reference to the drawings.—Not 
proceeded with 
1890, A. M. CLARK, Chancery-lane, London, “ Presses for stamping or en- 

dorsing.”—A communication. — Dated 24th June, 1367. 

This invention cannot be described without reference to the drawings.—Not 
proceeded with. 

1891. G K. GEYELIN, Argyle-square, London, “ Folding wire netting adapted 
for poultry, sheep, and other fencing.” — Dated 28th June, 1867. 

To rings placed at convenient distances the inventor fastens a certain 
number of wires of given lengths by means of loops or hooks, so as to form a 
square, triangle, jozenge, or other figure, by which means the whole can be 
folded close together for movable poultry, sheep, and other fencings.—Not pro- 
ceeded with. 

1893. H. A. LYMAN, Cheapside, London, * Ladies’ skirts."—A communication.— 
Dated 28th June 1867. 

These skirt» will readily admit of being cleaned at or near the bottom edge. 
The skirt con-ists of an ordinary skel-ton or other skirt extending from the 
waist downwards, some two-thirds more or less, of the full Jength required 
for the complete s irt, to which is attached as a continuation a cloth skirt 
made with t:cks or guides for steel hoo»s. which are intended to be withdrawn 
to allow of this lower part of the skirt being detached to be washed. The 
ends of the hoop are fitted, the one with a tubular slotted socket and the 
other with a cylintrical plug carrying a bayonet joint pin for attaching 
—— ends together when the hoops are inserted in the skirt.—Not proceeded 
with. 


1894. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Adjust- 
able wrenches’ —A communication.—Dated 28th June, 1867. 

This invention relates to that description of wrenches for screwing up bolts 
or nuts, &c , in which a permanent jaw from the main bar is used in connec- 
tion with a sliding jaw made a*justable by a milled head screw, and consists, 
in combivation with a ribbed or feathered construction of the main bar and 
swell or shoulder, where it forms a back edge junction with the permanent 
aw, of a peculiar recess construction of the sliding jaw, whereby, while without 
adding material'y to weixht, increased strength and stability are given to the 
wrench where it is usually liable to rupture, and the sliding and permanent 

= may be brought into the closest requisite position relatively to each 
other. 

1899. P. SMITH, Philpot-lane, London, “ Corking, stopping, and securing the 
contents of champagne and other bottles.” — 4 communication.~-Dated 
29th June, 1467. 

This invention consists, First, of a cap or cork cover of India-rubber, &c., 
placed over the cork and between it and the securing media for compensating 
for any porosity of the cork ; Secondly, of a ring or collar of india-rubber, &c., 
passed over the cork and round the neck of the bottle. and under the cork 
cover; or this ring may be passed over the cork and rest upon the mouth of 
the bottle to prevent any of the contents from escaping between the cork and 
the bot'le ; Thirdly, of a metallic or other cap passed over the head of the cork, 
and enclosing the same, so that the lower edge of the cap either rests upon the 
bottle m uth, or presses upon the stopping ring, or encloses the bottle mouth 
and compresses the stopp'ng ring between the interior of the cap and the ex- 
terior of the neck of the bottle; the cap being of metal hermetically seals the 
cork ; Fourthly, in the mode of securing the cap to the neck of the bottle. 

1904. S., R., and W. TRULOcK, Dublin, “ Breech-loading fire-arms.”— Dated 
29th June, 1867. 

This invention relates, Firstly, to the small pin called the “ striker,” which, 
upon being struck by the hammer, explodes the cap of the central fire car- 
tridge, and consis‘s in forming it with an enlarged head at its lower end form- 
ing a double or single inclined plane or planes. A portion of the inclined plane 
or planes projects beyond the breech or back end, a spring being placed round 
the pin and made to act in a downward direction, so as to prevent the end of 
the striker next the hammer from projecting over the level of the surrounding 
surface except when the gun is loaded. When the pin is used in lock-fast guns 
the inclined plane on the head need only be on ihe upper side thereof, so as to 
act whilst the breech is being closed after placing the cartridge in the barrel. 
In guns not on this principle the inclined plane on both sides is requisite in 
order to prevent the cartridge being held by the pin. This principle, when 
applied to the Snider gun, is accompanied by a further improvement, which 
constitutes the Second part of this invenvon. By this inprovement the gun is 
put on half-cock at the same time that the cartridge is withdrawn, ‘The in- 
vention compri-es other features which we cannot give space to here, 

1907. J.J. LANE, Old Ford-lane, London, “ Machinery for making tapers.”— 
Dated 29th June, (87. 

This invention relates, First,°to machinery for coating cotton strands with 
wax or a composition for the manufacture of tapers; and, Seconiiy, to the 
cutting up of the coated strands into lengths suitable for forming matches. 
We cannot here quote the details of the invention.--Not proceeded with. 

1914. G. Rees, Holloway, “ Treating glass in order to produce tablets, &¢.”— 
Dated 29th June, \#07. 

Here the inventor takes glass in a state of powder, either dry or as a paste, 
and mixes the same, or not, with metallic or mineral oxides, to produce 
various colours, He places this glass, either in a mixed state or nt. in a mould 
having a cesivn in or on its surface, or p'ain if a plain suriace is required, and, 
after having fille' the cavities or covered the surface, if plain, he makes a back- 


ing to the required thickness of the same material, ylassor not; he then covers | 


the material with a suitable cover, which may have indentations or prijectious 
upon it, and he presses these parts of the mould together with sufficient 


is in use it is inverted. and the 
and 


there is no free admission of air to the upper part 
shaft or movinz surface being in contact with the tubes draws the oil 
them.—WNot proceeded with. 

1929. T. YouNG, Enjield, “‘ Buttons or fastenings for dress.” —Dated 2nd July, 1867. 

The inventor forms the button in two parts, one of which forms the back and 
the other the front, The back portion is made like an ordinary suspender or 
brace button, with three or more holes formed through it, so that it may be at- 
tached to a garment by sewing. Through the centre of the back part of the 
button is another hole in which is cut a screw thread. The front of the button 
carries at its back a projecting pin or shank with a male screw, which can be 
screwed into the central hole in the back portion of the batton, which is sewn 
on to the garment. Thus, when the garment is not being worn the face of 
each button upon it may be removed, and may be screwed on to other back- 
pieces either loose or sewn on to other garments. Not proceeded with. 

1935. J. M’KIBBIN Mount Pottinger, County Down, Ireland, *‘ Appliances for 
Jilling into and drawing liquids from casks, dc.’ —Dated 3rd July, 1867. 

The patentee claims, First, a ring or bushing arranged with an inner rim or 
flange, and fastened in the manner and for the purposes described. Secondly, 
a plug or bung arranged with a perforation and adjusted to a ring or bushing 
80 as to admit the air at pleasure into a vessel in the manner and for the pur- 
poses described. Thirdly, a plug arranged with perforations, a screw thread 
and slots adjusted to a fixed coupling ring or bashing, and moved by a tap 
arranged with a shoulder or screw thread and spuds or tongues, in the manner 
and for the purposes described. 

1937. W. GALLOWAY and G. PLANT, Manchester, “ Manufacture of welded 
tubes.” —Dated 3rd July, 1867. 

The patentees claim, First, welding conical or tapering tubes by first placing 
the skelp upon a tapering mandril of a form corresponding with that of the 
interior ot the tube when finished, and then passing the same through a rolling 
mill, the rolis of which have grooves of a tapering form, and of a circum- 
ferential length, equal to or greater than the length of the tube. Secondly, 
constructing smiths’ fires for heating conical or other tubes, &c., with two 
opposite tuyeres, or two opposite rows of tuyeres, arranged and operating as 
described. Thirdly, arranging in smiths’ fires one or more annular pipes 
having apertures serving as tuyeres, the annular water spaces of which pipes 
communicate with one or more strong water chambers or steam boilers 
arranged and operating as set forth. 
ae” W. THOMPSON, Dublin, “ Mouthpieces for cigars and pipes.” —Dated 3rd 

‘uly, 1867. 

The patentee ciaims, First, providing mouthpieces for cigars and pipes with 
a chamber containing cotton wool, orits equivalent, through which the smoke 
has to pass on its way to the mouth; Second, the employment of a case for 
containing the cotton or other wool, constructed and operating as described. 
1946 J. SALMON, Manchester, and G. W. HICK, Leeds, “ Machines for ruling 

paper.” — Dated 4rd July, 1857. 

These improvements consist, First, in arranging the machine so that the 
paper may be ruled on both sides, although it is passed only once through the 
machine; Second, in using self-acting mechanism to raise the pins after the 
paper has passed from underneath them in order to prevent them from inking 
the aprons.—Not proceeded with. 

1947, F. LEONARDT, Birmingham, ‘ Combined lamp and match-box.”—A com- 
munication. — Dated 3rd July, 1867. 

This lamp i« made of a cylindrical figure, and is fixed in the axis of a tube 
of larger diameter, the tube being closed at bottom. The annular space be- 
tween the lamp and the tube forms a box in which the matches are placed.— 
Not proceeded with. 

1948. J. MCADAMS, Boooklyn, New York, “ Machinery for printing from a chain 
of tupes.”"—Dated 3rd July, 1867. 

This invention cannot be described without ref tothe d i 

1951. E. M. BRowN, Bury St. Edmunds, “ Apparatus for carrying umbrellas.” 
—Dated 3rd July, \867. 

This apparatus consists of an ornamental plate with a chain attached to it. 
The plate is secured by a band to the waist of the wearer, and the chain has 
aring atits lower end, through which the lower extremity of the umbrella 
stick is inserted. To secure the upper end of the umbrella it is encircled by 
another short chain, also fixed to the plate, and having a cross bar at its end, 
which is to make it fast, passed through another ring near the upper end of the 
first chain. 

1956, P. F. FRANSHAT, Paris, ‘* Mach for fe 
and milling tools.” —Dated 4th July, 1867. 

The patentee mounts the circular cutter to be cut on a spindle capable of 
being turned on its axis, and provided with a gauged plate for dividing its 
circle of rotation in any given number of parts, and over this stationary cutter 
to be cut, and transversely with its spindle, he places a lever suspended by an 
universal adjustable joint at one end of its ies, and ining at a short 
distance therefrom a small working circular cutter adjusted on centres, and 
rotated over the cutter to be cut; at a distance about five times that of the 
working cutter ‘rom the extremity of the lever he places an adjustable guide 
plate, on which the lever rests, and which plate is an enlarged representation 
of the profile of the cutter to be cut; by traversing the said lever over this 
guide plate the working cutter is traversed over the stationary cutter, on 
which one tooth or cut is then made; the stationary cutter is then rotated the 
required amount for another tooth, and these two successive operations are 
repeated until the entire circumference of the stationary cutter has been cut. 
1960. J. BOLTON, Rector of Swyre. Dorset, ** Stands or holders for croquet balls 

and implements,”’"— Dated 4th July, \867. 

These stands or holders have a tray, box, or case, and a cover with locks 
and bolts; and locked flaps, lids, or sides arranged and combined together. 
1965. M. HENRY, Fleet-street, London, “ Apparatus for raising and lowering 

heavy bodies." — A communication.— Dated 4th July, 1867. 

The pla\form, carriage, cradle, or weight to be raised or lowered travels on an 
inclined side or portion of the framework. The framework may be constructed 
in vertical section of the shape of a right-angled triangle, whereof the hypo- 
thenuse furms the aforesaid inclined way or side. T-iron or double T-iron or 
angle iron may be used in the construction of the apparatus or its framework. 
A base plate or sole, which rests on the ground or floor when the apparatus is 
at work, is raised therefrom when it is to be moved. For this purpose the base 
plate or sole is attached to eccentric discs or plates in which the ends of the 
axle of the wheels are mounted eccentrically, and which turn in plates or 
pieces forming portions of the framework, so that by rai-ing the axle the base 
plate or sole will be lifted off the ground by the eccentrics, discs, or plates 
which are held in position by catches or stops. The arms or supports of the 
load +o ra'sed may he use1 as handles or shafts for draft purposes in moving 
the apparatus. The weight is iifted by a crank handle actuating a worm 
wheel, which drives a grooved puiley combined with a toothed pinion, which 
engages a lifting chain attached to the load.— ot proceeded with. 

1968, E.O. GREENING and J. ATKINSON, Manchester, ** Washing, wringing,and 
ling machines.""— Dated 5th July, 1867. 








‘ing circular cutting 








pressure to conglomerate the material between them. The material can then 
be removed from the mould and vitrited in a kiln —Not proceeded with. 
eis 4 HANDRON, Brusssels, “ Boring and sinking wells."—Dated \st July, 

‘This ‘invention has for its object the sinking of deep wells through aqueous 
upper strata without having to pump the water out of the boring during the 
Progress of the work, the apparatus employed being so arranged as to effect 
the complete isolation of the aqueous strata, thus enabling the work to be car- 
ried on through any depth of such strata. 

1918. F. T. POLLARD, Holbeck, near Leeds, “* Bench dog’ or ‘bench hook. ”— 
Dated \st July, 1847, 

This invention cannot be described without reference to the drawings. 

1920. J. R. BURN, Kirby-street, Hatton-garden, London, “ Presses for cutling 
paper.” — Dated ind July, (867. 

One part of ths invention has for its object to do away with the necessity of 
screwing down the pressing bar of paper-cutting presses by hand every time 
before cutting, by causing the machine to effect this automaticly, The in- 
ventor attaches the pressing bar to a screw-spindle which pa:ses through a 
tapped boss on a strong lever, the fulcrum of which is supported by the framing, 
while the end of the | ver is connected to 4 rod, which is so actuated by a cam 
driven by the machine that the lever, and consequen ly the pressing bar, is 
depressed whenever required to nip the Paper, and then raised to release the 
paper. Another part of the invention consists in arranging the gauge against 
which the p«per is set before cutting to turn back on a hinge, so as to allow of 
the paper being removed from behind the machine after having been cut.— Not 
proceeded with. 

1921. W. Duce, Fork, “‘Stoppering bottles.” —Dated 2nd July, 1867. 

This invention relates to stopp-ring bottles, whether of glass or metal, or 
both combined by means of a glass or porcelain cup or cover, having a female 
screw ther in which is turned on the male thread on the neck of the bottle to 
be stoppered. 

1927. J STURGEON, Bolton-le-Moors, Lancashire, “ Gettii lm 
Dated 2nd July. 1807. ‘ ‘ stand nancies 

The chief object of this invention is to produce a machine capable of perform- 
ing the principal operations required in tunnelling or making a drift, longwall, 
cutting, or pillar, and stall cutting, or to work at an irregular face of coal of 
any leugth. ‘The patentee employs a cutier or cutters actuated by an engine 
worked by compressed air, which is so arranged that the cutter may have an 
independent forward motion :mparted to it for a certain length without shitting 
—— machine bodily trom its original situation during the process o: 

utting. 








1928. A. SCHWARTZ, Berlin, “ Lubricators for lubricating rotating shafts, dc.” | 


— Dated tnd July, 1807. 
Here au oil vessel is employed which is made of glass, and Is of a bottle-like 
form. Into the mouth of it there is fitted a stopper, through which a pipe 
passes, the interior of which is filled with a group of minute tubes. The inner 





The patentee claims, Firstly, the use of a worm and a worm-wheel for actu- 
ating the rollers of washing, wringing, and mangling machines, as described ; 
Secondly, the use of compound springs formed of metallic washers and rings 
made of vulcanised india-rubber. &c, for producing the necessary pressure 
between the rollers of washing, wringing, and mangling machines, as described. 
1969. P. L, F. E. ROUSSEL, Calais, ‘* A finger-stall intended for writing with a 

single finger.” — Dated Sth July, 1867. 

This finxer-stall his at its upper end an appendage slightly inclined to the 
right, and forming the holder for a pen, and its other end passes over the index 
or other finger like a sewing thimble.—Not proceeded with. 

1970. C, D, ABEL, Southampton-buildings, Chancery lane, London, ** Elastic strap 
Sor garments,”"—A communication.— Dated 5th July, \867. 

This invention consists in attaching a buckie to each en of a strip of elastic 
material, hy preference a solid piece of vulcanised india-rubber. This con- 
trivance is applied to the strap of ‘he garment by cutting off the buckle, button, 
hock or other contrivance attache! thereto, and passing the one end of the 
strap through the one buckle of the elastic strap, and the other end of the strap 
through the other buckle thereof.—Not proceeded with. 

1972. H C. CARNER, Manchester, “ Hoop-iron fastenings for bales.’—A com- 
munication,’ — Dated 5th July, 1807. 

This invention cons sts in cutting the hoop iron to the length required to pass 
round the bale in doubling ap each end, securing one doubled end by a rivet, 
making a hole and short slot i it, and in rivetting a button or stud in the other 
doubled end which will fit the said hole and slot. 

1973 W. R. LAK&, Southampton-buildings, Chancery-lane, London, ‘“ Ma- 
chinery for manufacturing metal tubes.” — A communication. — Dated 
5th July, 1867. 

This imvent on relates to mechanism for forming sheet metal tubes or pipes 
with a lap joint, the object being to so construct and arrange the parts that the 
successive operations are performed automatically. The material, in the form 
of a plate or long flat strip is fed into the machine at one end, and is thence 
passed on by a series of feed-guide and bending rolls, which gradually bend the 
plate around a stationary cylindrical mandrii so as to bring the opposite edges 
together, lapping one edge over the other, and bending the edges thus joined 
down to the cylindrical surface of the mandril, the sheet ortrip being finally 
delivered from the opposite end of the machine in the form ot a finished tube. 
1977. R. TIERNAN, Liverpool, ** Tobacco pipe.’— Dated 6th July, 1867. 

The principal ol jects o: this inv ntion are, First, to prevent the essential oil 
from entering the mouth of the smoker ; and, Secondly, to cause the tubacco 
to burn evenly and economically, ‘The inventor forms the pipe with a passage 
at the sidv of the bowl. One end of the passege opens io the bow! at or 
near the b 'ttom thereof, and the oiher to the svem at or near the top of such 
bow!.—Not proceeded with, 

992. J. M. M“»EORGE. Commune, Newry, Ireland, and A. PAUL, Liverpool, 
** Plug valve.”"—Dated sth July 1867. 
The shell or body of this plug valve resembles that of an ordinary straight or 





through-way stop cock, with the exception of the opening, which is generally 

called the * mouth of the shell;” this mouth, instead of being supplied with a 

gland and stuffing box, or being entirely filled with the plug. is supplied with a 

lid or cover containing a stuffing box, which stuffing box a spindle 

called a valve spindle passes, having a screw upon it by which the plug or 

valve is opened or shut. The lid may be screwed, bolted, or otherwise fastened 
to the shell. 

1987. N. THOMPSON, Abbey-gardens, St. John’s Wood, “ Apparatus for connect- 
ing pipes or tubes, and for stopping the ends thereof.”—Dated 
6th July, 1867. . 

This invention relates to a former patent dated 8th June, 1867 (No, 1994), 
and consists, Firstly, in the use of a ring or collar fixed in the middle of the 
centre sleeve or tube of the union to act as a stop to the packing, but so as to 
allow of the free passage of the tubes through such ring. The invention con- 

Secondly, in the application of a packing composed of a ring or tube of 
soft metal the inner surface of which fits the tubes or pipes to be connected 
together, whilst the outer surface thereof at one or both ends is of a conical 
form, and in order to compress such packing around the tubes or pipes he 
employs rings or tubes which are conical on their inner surfaces, and which 
pA connected to or acted upon by a screwed sleeve or tube.—Not proceeded 

2100. J. H. JOHNSON Lincoln's-inn-fields, London, ** Treatment and purification 
of oils.”’—A communication. — Dated 17th July, 1867. 

Here the oil, such as colza or other oils, is placed in a boiler, and to it is 
added gradually a solution of a caustic alkali, such, for example, as soda; the 
two are then well agitated, and after thorough incorporation has been effected, 
the temperature is gradually raised to about 200 deg. Fah., taking care not 
to exceed by many degrees this point. By the application of heat, the coagu- 
lated impurities concrete and subside, and their separation may be effected by 
filtration or otherwise, and the oil, after having been allowed to cool, is filtered 
». the ordinary manner, and is then ready for the market.—Not proceeded 
2005. W. E. GEDGE, Wellington-street, Strand, London, ‘‘ A regulating level.” — 

A communication.— Dated 9th July, 1867. 

This level has the property of showing, by means of an adjusting screw, a 
spring, a dial, and an index, the degrees of inclination of slopes or inclines with 
precision. It is posed of a fixed plate intended to be laid on the incline. 
At the end of this plate is fixed the level by a pin or a hinge to oscillate to pre- 
serve its horizontal position. It will be evident that the more rapid the incline 
the greater will be the opening of the angle formed by the level and its plate, 
and there is therefore placed at the end of the Jevel a dial, which, acting as a 
tell-tale, shows the degrees of opening of the level, and gives per contra the dif- 
ference which exists between the incline on which the level is placed and the 
horiz»ntal. The head of the adjusting screw is divided so as to give the frac- 
tions of an inch, or other measurement, which will be indicated by an index 
placed on the level.— Not proceeded with. 

2007. W. AVERY, Redditch, Worcester, “ Boxes or cases for holding packets of 
needles, &c.”—Dated 9th July, 1867. 

The patentee claims making the boxes or cases of sheet metal, and providing 
them with perforated metaliic diaphragms or divisions. 

2010. E. and J. CROOK, Carnaby-street, London, *‘ Machine for crushing bones, 
é&c.” —Dated 9th July, 1867. 

Here the inventors employ rollers, by pref two, ted on shafts 
opposite to and parallel with one another. The circumferences of these rollers 
are fitted with concave teeth, the number of which may be varied. These 
teeth, which are sharpened, somewhat overlap and work between each other, 
the dist being lated ding to the size to which it is required to 
red ce the bones or other material. Motion is communicated from a fly-wheel 
or a shaft extending across the machine, and carrying at its other end a pinion 
in gear with a wheel on one of the roller shafts, the other end of which 
carries a toothed wheel, which is itself in gear with a wheel of a similar size on 
the other ro!ler shaft. Tie material to be crushed is placed in a hopper, 
passes between the teeth of the rollers, and falls into a receptacle underneath 
provided for the same.— Not proceeded with. 

2019. J. S. HOOD, Vivian-road, near Victoria Park, “ Life buoys.”—Dated 10th 
July, \867. 

The object here is to render the buoys self-inflating, which may be effected by 
a stop-cock, the opening of which admits air into the buoy for inflating the 
same, and allows the air to escape when the buoy is out of use. 

2021. H. B. FOX, Oxton, Cheshire, and J. T. HALL, Liverpool, “ Stoppers for 
bottles, jars, casks, &c.”— Dated \0th July, 1867. 

The patentees make these stoppers of a combination of wood and an elastic 
materia), such as cork or india-rubber. The central part of each stopper is 
made of wood, and the periphery of a ring or piece of cork, or other flexible 
material. 

5024. G. DAVIES, Serle-street, Lincoln’s-inn, London, “‘ Metallic eye for laces.” — 
A communication.— Dated 10th July, 1867. 

Here the patentee first takes a thin plate of metal, and by punches and dies 
cuts from the plate pieces consisting of two flat rings connected by a strip. He 
then, by dies, forms on one ring a projecting annular fiange, thereby reducing 
it to the form of an ordinary eyelet. Another operation is to turn up the edges 
of the intermediate strip so that it may be rounded underneath. He now bends 
the strip so as to form an eye or loop, causing the eyelet to pass through the 
other ring, after which the device is ready for attachment, A hole is formed in 
the fabric, and the eyelet portion of the device passed through the hole, after 
which an ordinary eyelet is inserted into the interior thereof, when the whole 
is removed to an eyelet machine an rivetted, so that the device consists of a 
ring or loop stand/ng out at right angles from the material, and attached thereto 
by a metal eyelet formed of one piece with the former. 

2025. W. HEYES and W. BEVAN, Dukinfield, Cheshire, ‘“‘ Self-acting buckle or 
coupling to be employed for lifiing, hoisting, or winding at coal pits, &c."— 
Dated \0th July, 1867. 

This invention consists in the use of a peculiar clasp or coupling which forms 
the connection between the cage, &c., to be raised and the rope or chain em- 
ployed for raising the same.—Not proceeded with, 

2027. W. E. NEWTON, Chancery-lane, London, “ Apparatus for boring or per- 
forating rocks, metals, &c.””— Dated \0th July, 1867. 

This invention cannot be described without reference to the drawings. 

2029. A. H. BRANDON, Paris, ** Wood planing machines.”—A communication, 
—Dated \i th July, i867. 

Here the inventor. a ding to one-arrang t, places the timber to be 
planed on the table of a machine, and he advances it towards a rotating cutter 
by an upper feed roller turning in fixed bearings above the timber, and a lower 
feed roller let in the table immediately below the first, and beyond these rollers 
and above the timber he places transversely a cutter running a‘ a high veloc'ty, 
on either side of which, and parallel with the same, he also places guiding 
rollers to maintain the timber steady under the action of the cuiter. In order 
that the feeding rullers may adant themselves to any thickness of stuff to be 
passed ihr ugh the machine he terminates the under edges of the table in which 
the lower one runs in the shape of inclined planes, and by advancing and with- 
drawing horizontally two inclined planes on which the table rests he causes it 
to rive and fall vertically in the required extent. — Not proceeded with. 

2030. A. H. BRANDON, Paris, “ Circular saw machine.’—A communication.— 
Dated \0th July, 1867. 

This invention refers to a machine provided with two rotating circular saws, 
either of which can be brought to bear on the wood or other material to be 
operated upon. The patentee mounts each saw on the extremity of a shaft, 
ant one of these shafts is mounted in bearings adapted to the extremities of 
two parallel levers kept at a proper distance apart by a hollow sleeve shaft 
connecting them at their centre. The other shaft is mounted in bearings 
adapted to the other extremities of these levers. The sleeve shaft, with its 
levers, shafts, and saws, is mounted on a stationary shaft or bolt at such a 
distance below the table of the machine that the upper saw projects to the 
required extent. A small pulley is mounted on each of these saw shafts, so 
that the driving strap will always drive the upper one, whist the lower one 
will remain stationary ; thus, by rocking or turning this apparatus on the 
stati nary shaft as its centre of motion, either one of the saws can be brought 
into work. 

2031. J. STIRCK and H. BYCROFT, Burton-on-Trent, “ Refrigerators for cooling 
worts, &c.”""—Dated \\th July, \»7. 

Here the patentees employ a series of flat tubes, between which the wort to 
be cooled passes, the sad wort pursuing a zigzag course from side to side of 
the case, or over and un er each tube alternately ; but instead of joining the 
said flat tubes together they make each tube independent of the others. The 
tubes are separately fixed in tke case, and communicate at one end by means 
of short pipes with a supply pipe which supplies them with water, and at the 
bottom with an exit pipe by which the water passes outof the tubes. To 
effectually employ the cooling power of the water each of the flat tubes hasa 
series of horizontal divisions by which the tube is divided into a series of zig- 
zag spaces through which the cooling water has to make a tortuous passage, and 
by which it effectually absorbs the heat ofthe wort in contact with the outsides 
of the tubes. In consequence of the tubes being independent of one another, 
as described, they may be very readily removed from the case for cleaning or 
repair, and in case of repair the removal of one or more of the tubes does not 
interfere with the action of the others, so that the refrigerator may be main- 
tained in action while it is undergoing repair. 

2033. J. S. HENDERSON and J. MACINTOSH, Aberdeen, “ Manufacture of 
cylindrical metallic cases.” — Dated 1 ith July, 1867. 

This invention consists in bending sheets of tinned iron plate to the required 
shape on cylinders, and in effectually soldering them whilst in the cylinders. 
2037. B. HUNT, Culford, Suffolk, ** Bearings for machinery, agricultural imple- 

ments, and carriages.” — Dated \\th July, i867. 

This invention “as tor its object to construct wooden bearings which will not 
wear oval, but will wear in an uniform manner. The beating are constructed 
of wood wth the endway of the grain placed at right angles to the axis of the 
running shaft, 80 as to receive the triction of the journals. On either side of 
the journal of the shaft there are two or more pieces of wood of the exact 
diameter of the journal, and hollowed out to fit, and above and under these 
two hollowed-out pieces is or are placed one or more other pieces of wood, by 
which the two hollowed-out pieces are held in position. Into one or both of 
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upper and under pieces is dovetailed a smaller piece of wood, so placed 
toto end of the grain may be presented to the journal.—Not proceeded with. 
2047. W. B. Haicu, Oldham, “ Machinery for tenoning wood.” — Dated 12th 
. 1847. 
ng da cannot be described without reference to the drawings. = 
1. J. H. JOHNSON, Lincoln’s-inn-fields, London, “‘ Cutting or mincing me 
is vegetables, d&c.”—A communication.— Dated \2th July, \867. 

The patentee claims, First, imparting to the cutter of mincing machines a 
chopping as well as a draw-cutting motion for more effectually cutting or 
providing the sub to be op d upon, as described. fecondly, t 
arrangement of machinery for effecting a chopping as well as a draw-cutting 
motion of the cutter of mincing machines, as described. Thirdly, the con- 
struction and arrang t hinery for imparting a continuous or an 
intermittent rotary motion to the receptacle containing the substance to be 
minced whilst such substances are being operated upon, substantially as 
described. Fourthly, the general combination and arrangement of apparatus 
for cutting or mincing meat, vegetables, and other like substances, as 
descri 








2054. D. M. HENDERSON, Smethwick, Stafford, “ Improvements in the framing 
of lighthouse lanterns and in the optical apparatus of lighthouses.” — Dated 
12th July, 1867. 

In cunensies or framing lighthouse lanterns according to this invention the 
patentee employs frames fitted together in tiers, each plate being complete in 
itself and having its sides of any required section. These frames may be cast 
in gun metal. cast iron, &c., but he prefers to make them by forging and weld- 
ing out of wrought iron or steel rolled to the required section. The frames may 
also be formed out of bar iron or steel by placing a narrow frame inside a wider 
one, and rivetting or otherwise securing the two together, care being taken to 
properly form the rebate for the glase, The lantern may be either polygonal 
or cylindrical, the former shape being adapted for the reception of panes of flat 
glass, and the latter for panes of cylindrical glass, but he prefers the cylindrical 
form as being better suited for fitting the tiers together, so as vertically to break 
joint when desired, and also allowing the rays of light from the apparatus to 
pass normally through the glazing. In forming a lantern, the frames are fitted 
together edge to edge, and secured to each other by rivets, screws, or other- 
wise, the tops and bottoms forming a level surface corresponding with the divi- 
sions of the optical apparatus, and the top and bottom sills or other framing or 
connecting pieces. The object of breaking joint in the framing or eccentering 
the various tiers is to prevent an obstruction of the light from the bars of the 
framing from extending throughout its entire height, on any arc of the sea. 
The light on the sea is thereby rendered more uniform. In the case in which 
inclined lens panels are used in the optical apparatus he prefers to make the 
tiers of the lantern frames corresponding with them of triangular frames, each 
alternate frame being inverted. By this means the bars of the lantern can be 
made to coincide optically with the framing of the optical apparatus, and at the 
same time greater strength is given to the framing of the lantern. Lozenge- 
shaped frames may be used in place of the triangular ones, but they are infe- 
rior in strength to the triangular frames and require staying in lanterns where 
several frames are used side by side. The vumber of frames used is immaterial, 
but to reduce the obstruction of light to a minimum their number and position 
should be arranzed to suit the optical apparatus which they surround. Where 
the whole horizon is not illuminated the frames may be strengthened by diago- 
nals in the dark arc, or replaced by solid frames or plates. This is more parti- 
cularly advisable where rectangular trames are employed throughout, and a 
large amount of eccentering 's adopted. 

2059. P. M. A. LAURENT, St. Nazaire, France, “ Nautical compasses.”—Dated 
13th July, 1867. 

Here the patentee obtains the stability of magnetic needles and compass cards 
by loading them with weights placed as far as possible from the point of sus- 
persion, and, on the other hand, he obtains more sensitiveness by loading the 
compass cards or needles with weights as near the centre as possible. 

2062. W. DRuRyY, Thorne-street, Wandsworth-road, and C. WESTRUP, Old- 
street-road, London, *‘ Indicating numbers and names on doors of private 
houses.’ Dated 13th July, 1867. 

Here the patentees cast the head of a street door knocker, which is usually 
of solid wetal, witha round, oval, or other shaped opening, and in the back of 
this opening they insert a ground or other glass tablet having therein the 
number of the bouse inscribed. An aperture of similar form is also made 
through the door immediately behind the tablet in the knocker head. In this 
mani er the number may be readily discerred on the transparent tablet from 
the street at all times, and especially at night, by the light of the hall or passage 
lamp, or from other sources. ; 

2063. T. BERNEY, Bracon Hall, Norfolk, ‘‘ Apparatus for bending bars and 
plates of metal, &c.”—Dated 13th July, 1867. 

An extension of time for completing this patent having been pctitioned for 
the documents relating to the invention cannot at present be scen. 

2064. F. BELL Birmingham, “ Heel tips and toe tips for boots and shoes.” — 
Dated sth July, 1867. 

Here the inventor gives to the iron or metal of which the tips are made a less 
thickness at that part which forms the inner edge of the tip than that part 
which forms the outer portion of the tip, and he makes the holes for attaching 
the tip in the thin part.— Not proceeded with, 

2067. E. T. HUGHES, Chancery-lane. London, ‘* Hydrauliz self-acting vent peg.” 
—A communication.— Dated 13th July, 1867. 

This invention cannot be described without to the d ing 


2069. J. ScoTT, Oxford-street, London, “ Fire escapes.”—Dated 13th July, 1867. 

This invention has reference to two former patents, dated respectively 3ist 
October, 1866 (No, 2816), and 18th April, 1867 (No. 1139). The specifica- 
tion of the invention is too elaborate to be quoted here at sufficient length for 
an intelligible abstract.—Not proceeded with. 

2070. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, ‘* Appa- 
ratus for ruling parallel, angular, and curved lines.’—A communication— 
Dated \3th July, 1867. 

This invention relates, First, to the construction of an instrument or appa- 
ratus termed a** micrographic” rule. The instrument consists of two rules of 
wood, metal, &c., connected at or near their extremities by jointed arms, which 
are connected together at the joints by a rod or lnk which retains the arms 
opposite to each other. Upon or near the middle of one of the parts of the rule a 
suitably divided tr bar is d, and this bar moves on aguide-piece 
fixed on the other ru'e, It is by the aid of this divided bar that the distance is 
determined that one of the rules moves in regard to the other. The equal 
parallel distances required may be exactly obtained by means of a small mov- 
able sliding piece which can be fixed when desired upon the divided bar by a 
thumb-screw, and the sliding-piece is brought against the connecting rod or 
link previously described when one of the rules is moved away from the other, 
consequently limiting the distance that the other rule can move. It is evident 
that this dist will be changed by altering the position of the sliding piece. 
Other forms of stops for arresting the movement of the rule may be employed 
for the above purpose. Guides are placed at the extremities of the two rules 
to render their parallelism more perfect. In addition to the instrument pre- 
viously described, apparatus may be combined therewith, or made separate 
therefrom, for ruling angular and curved lines, such instrument being termed a 
‘ micographic goniograph.”— Not proceeded with. 

2072, I. BAGGS, High Holborn, London, “ Washing basins, &c.”—Dated 5th 
July, 1867. 

This ieventien consists in the application of a syphon to washing basins and 
other utensils for holding liquids, whereby their contents are either retained or 
discharged at pleasure by merely effecting an alteration of the level of the 
liquid.— Not proceeded with. 

2073. T. WRIGLEY, Todmorden, Lancashire, “ Pulley and chain gearing to be 

‘for lifting or traction purposes, dc.” — Dated \6th July, 1867. 

The patentee claims the employment and use of pulleys, constructed as 
described, in combination with chains as constructing positive or non-slipping 
gearing, for lifting, traction, driving, or other similar uses; and, Secondly, the 
application and use of fire-barsin furnaces attached together by endless chains, 
and moved by such arrangement of pulleys and links in which the pins of the 
links constitute part of the fire-bars as described. 

2074. G. BOERHM, Offenbach, Hesse-Darmstadt, “ The combination of a bottle and 
compass, and the mode of combining the same.” —Dated 15th July, 1867. 

Here a flat-sided bottie, preferably of aboat the contour of a watch, is taken, 
and a compass card and needle are inserted therein (during the making of the 
bottle or otherwise), and are arranged s0 as to face one of the flat sides of the 
bottle. Scent or other material is then put into the bottle, which is stopped in 
the ordinary manner, and which may be ornamented as desired.— Not proceeded 
with, 











2081. J. FLEMING, Glasgow, ‘‘ Apparatus for drawing or raising beer, &c."— 
Dated 15th July, 1867. 

The patentee claims the adoption of compressed air as a means of raisi 
beer and otber malt or spirituous liquors from the lower to the higher level. 
2083. H. G. DuNN, North Peckham, “ Saving of life and property from fire.” — 

Dated \6th July, 1867. 
This ——— cannot be described without refe rings.— Not 


2084. J. FRASER, Liverpool, ‘‘ Machinery for printing consecutive numbers.’’— 
Dated 16th July, 1667. 

The object of this invention is to provide machinery or a machine by which 
sheets of consecutively numbered tickets, cheques, or forms can be printed with- 
out removing the sheet of paper or tissue from the machine. This is effected 
by printing line after line of numbers the full width of the sheet from the top 
downwards.— Not proceeded with, 


to the d 





2090. H. A. BONNEVILLE, Bayswater, “ Brushes.”"—A communication.—Dated 


16th July, 1867. 
This invention cannot be described without ref to the drawings.— Not 
with. 





2093. A M. TATE, Clerkenwell, London, “ Button fastenings.” —Dated 17th July, 
1867 


This invention cannct be Ces:ribed without refe to the drawings —Wot 
procecded with. 








2094. G. WEEDON, Aing-street, Soho, London, “ Knife-cleaning machines.” — 
Dated \7th July, 1867. 
This invention re'ates to recl ting machines, and consists in certain are 
rangements for holding the knives whilst they are being cleaned, for reversing 
or turning them over from one side to the other, and in a novel form of con- 
struction of brash. The details of the iovention are too voluminous to be pro- 
duced here. 

2105. W. BARNINSGHAM and J L. THOMPSON, Rolling Mills, Pendleton, Lan- 
cashire,** Machinery for bending, straightening, and punching rods, bars, 
&c”—Dated 18th July, 1867. ° 

This improved machinery consists of a strong cast iron bed, supporting the 
adjustable die holder of the punch and the blocksof the bending and straighten- 
ing apparatus. An adjustable roller is placed under the centie of the punch, 
and is soarranged that it can be raised or depressed ; the frame for the 
carrying roller is made with a taper lower edge, which is acted upon by a wedge 
which is made to slide underneath by a screw farnished with a lock nut. The 
punch is made of a plain bar of steel fitting in the sliding ram, and it is pro- 
vided with taper packing pieces to atilise the stcel to the greatest possible 
extent; the sliding ram has a stop motion, so tliat the punch can be thrown 
out of action without stopping the machine. The bending or straightening ram 
is worked by a cylinder attached to the main casting, and a piston and rod to 
work an ordinary crank shaft, on which is a pinion driving a spur wheel for 
working an eccentric or crank, and the sliding ram is thus moved alternately 
backwards and forwards, the stroke or movement ef which is adjustable by 
means of a screw with left-hand threads; or the lengthening or shortening of 
the ram may be effected by water pressure, either by having a head of water 
at the command of the operator, or by injecting water into either sige of the 
piston or ram; or the stroke may be varied by means of a taper block moved 
wi h ascrew, or the stroke may be leugthened or shortened by means of an 
adjustable crank pin, &c. The bar or other article to be bent or straightened is 
pressed aguinst loose blocks that may be taken out and replaced when worn, or 
thicker or thinner ones are required. 

2108. J. and T. PALMER, and J, PALMER, jun., Harborne, Stafford, “ Movable 
spanners or screw ."— Dated 18th July, 1867. 

This invention consists in certain improvements in x and adjusti 

the bie jaws of ble spanners or screw wrenches of the kind called 
Clyburn’s spanners or screw wrenches, that is, spanners or screw wrenches in 
which the movable jaw usually works across the body in a line at right angles 
ornearly at right angles tothe handle of thespanner or screw wrench. [n actuating 
the movable jaws of the sald spanners or screw wrenches according to this in- 
vention the patentees construct ad arrange the parts in the following manner. 
The bar of the movable jaw works in a recess made across the body of the 
spanner in the usual way. In the end of the bar of the movable jaw they make 
a screw box, in which screw box one end of a screw works, the other end of 
the said screw turning in the body of the spanner immediately under the fixed 
jaw. A milled collar is fixed by a cross pin or otherwise to the screw. By 
means of this milled collar the screw may be rotated in one or other direction. 
A hole is made through the body of the spanner from side to side, in which hole 
the milled collar is placed and works, the said milled collar being flush, or 
nearly flush, with the faces of the said body. Instead of placing the milled 
collar for turning the screw in a hole or recess in the body one end of the screw 
may project from the edge of the body and have a milled head thereon for 
rotating the screw. By turning the milled collar or head in one or other direc- 
tion the screw box of the movable jaw is moved upon the screw in one or 
other direction, and the le j ad a ds or withd the 
fixed jaw on the body of the spanner, and the distance between the two jaws 
is thus adjusted. 


2109. W. WARDEN, Gateshead-on-Tyne, “ Securing the more effectual obdlitera- 
tion of postage and other stamps.”—Dated \8th July, 1867. 

This invention consists in preparing the label with a chemical materiai in 
the substance of the label itself, and using another chemical material in a more 
or less colourl bli ing solution, the union of which chemicals wil! instantly 
produce a distinct colour, or have a blackening effect, and which effect would 
not be produced excepting by such union, and, consequently, not if an imper- 
vious material be interposed between the two chemicals, which would be 
thereby detected.— Not proceeded with. 

2043. J. B. E. G. PERRIN, Paris, “ Smoke-consuming apparatus,” — Dated 
12th July, 1867. 

This apparatus consists of a cast iron steam chest with flanges, and with an 
elbow pipe for the reception of the tube in communication with the generator. 
In the interior of the chest is a bronze pipe, round at the top and conical at 
the bottom, which terminates in « flange, by which it is bolted to that of the 
steam chest. A second pipe of brass, outside the above mentioned one, and 
perfectly concentric with it, and furnished with a flange, is bolted thereby to 
that of the steam chest at the opposite end to that to which the bronze pipe to 
is attached. A copper domed case covers these pipes, and is likewise bolied in 
conjunction with the brass pipe by means of its flange to that of the steam 
chest. In this outer covering or case, and on either side thereof, are two 
orifices for the admission and exit of a current of water which circulates in the 
space comprised between the case and the last named or brass tube, to prevent 
the apparatus from burning. At the top of the dome thirty small tie pieces or 
screw-cut tubes are fixed, fifteen of which connect the semi-conical pipe with 
the case, and the remaining fifteen put the latter in communication with the 
brass pipe. This machine is fixed on the fire-box; the suction of air in the 
semi-conical pipe is naturally produced by the drawing of the fire, and escaping 
through the fifteen small tubes which connect the said pipe with the case or 
cover, mixes with the steam escaping from the other fifteen tubes communi- 
cating with the brass pipe and with the generator. By these means a mixture 
of steam and gas is produced of an uniform pressure sufficient to produce the 
consumption of smoke.—Not proceeded with, 


1906. A. STEWART, Hamilton, Lanark, “ Textile fabrics."—Dated 29th June, 
186' 


7. 
This invention has for its object the production of certain figured appear- 
ances upon that class of goods known as fancy dress cloths, and it consists in a 
mode of printing some of the warp threads only. 


2113. A. PATON, Leeds, “ Letterpress and lithographic printing machinery.” — 
Dated \sth July, 1867. 

The arrangements for driving the cylinder of the ordinary printing machine 
is defective in #0 far respects obtaining a good register, since the cylinder 
will sometimes stop short of a complete rotation and sometimes go beyond it, 
according to the speed with which it is driven, and either way a defective re- 
gister in the printing occurs. To obviate this the patentee arrests. by the action 
of a brake, the motion of the cylinder (while it is driven by the ordinary gear- 
ing) before it has completed its full rotation, and forces it through the remain- 
ing part of the rotation by a lever or spring, or both, which will give it a regu- 
lar and determinate amoun: of motion. 

2124. A. BUDENBERG, Manchester, *‘ Joints of pipes or tubes.”—A communica- 
tion.—Dated 20th July, 1867. 

The object here is to obtain a close joint to pipes or tubes capable of being 
set at various angles. The parte of the pipes or tubes at the junction are of a 
spherical form, one part of such sphere forming part of one pipe or tube, and the 
other part forming part of the other pipe or tube. The parts of these spheres where 
the junction takes are inclined, by preference to an angle of 45 deg. with 
the axis of the parts of the pipe, and are fitted with leather or other packing. 
These parts are held together by a screw clip or by other suitable means, 


2127. A. SEZILLE, Noyon, France, “* Decorticating, treating, and crushing dry 
peas.” — Dated 20th July, 1867. 
This invention consists in treating the peas by a molst instead of a dry 
process, whereby losses are obviated, and the apparatus is rendered inex- 
pensive and easy to work.—Not proceeded with. 


2129. C. A. K. E. Potts, Handsworth, Stafford, ‘‘ Suspending pictures, 4c.” — 
Dated 20th July, 1867. 

The patentee claims making this apparatus of a rail or foundation of iron, 
having a close fitting, or nearly close fitting, ornamental covering or casing of 
brass, or other metal or alloy, or of a non-metallic substance, substantially as 
described and illustrated, and attaching the said apparatus directly to the wall 
of the room by means of screws, or by making it engage with staples or screws 
fixed in the wall of the kind described. 


2131. B. P. FRANZONI, Ozford-street, London, “ Hardening plaster, &c,”— 
Dated 22nd July, 1867. 

This invention consists in submitting plaster or materials, or articles made of 
plaster, such as plaster castings, for the purpose of hardening, and, conse- 
quently, of rendering the same more durable, to a bath or solution of glue— 
Not proceeded with. 
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2133. H. Les, Birmingham, *‘ Taps or valves.”"— Dated 22nd July, 1867. 

This invention consists in arranging the parts of the tap or vaive so that the 
liquid gas or vapour closes the tap or valve by its pressure on a large area, and 
opens the tap or valve by its pressure in an opposite direction, or a small area, 
when the pressure on the large area has been removed. 

2135. J. WALKER, Cowper-street, City-road, London, “‘ Machinery for washin 
bottles, dc.” —Dated 22nd July, 1867. : 

We cannot here give space to the details of this invention. 


2139. E, TOMLINSON, Hi London, “‘ Apparatus for ornamenting, 
5 q , staining, cutting, creasing, bending, and 
manu articles from wood, &c.""—Dated 23rd July, 1867. 
This invention has for its object improvements in printing or placing 
designs or labels on wood, card, paper, metals—and particularly on wood and 
scale-board—for match or other boxes, which are printed or stamped and cut 
through at one operation, and for boxes creased and beat, the whole being the 
result of the same combined action. This is accomplished by placing knives, 
cutters, or rules, made of any suitable material in co.nbination with the print- 
ing press or any suitable macaine, either cylindrical or flat pressure —that is, 
the knives or cutters are fixed in the required position ia the form, or that 
part that receives the pressure resulting from the action of priuting, so that the 
wood, card, paper, or other material is first cut through and then stamped or 
printed, and with boxes creased or bent, the whole being the result of one com- 
bined action, or in some cases to perform one or more of the sa‘d operations at 
one and the sane time.— Not proceeded with, 





we —, Aldermanbury, London, * Letter boxes, &c."—Dated 23rd 
, 1867. 

This invention consists in ing the box with or without a fan wheel 
at the aperture and dividing the bux at about the centre thereof with two 
pieces of metal of a triangular form, somewhat similar to the letter V, and 
either with or without a flap joint near the point thereof; the flap joint may 
be shut by a hinge and made to balance and close of itself after a letter in its 
descent has pushed it open and passed through into the bottom of the box.— 
Not proceeded with, 








Forrtcn Inpustry.—A second collection of artisans’ essays on 
the comparative merits of British and continental industry and 
manufactures will shortly be published. These essays, to which 
will be given the prizes offered in connection with the Paris 
Excursion Committee, will be of interest, as being the best con- 
tributions of men actually engaged in handicrafts to the literature 
of the porcelain and pottery, engineering, cabinet-making, gold 
and silversmiths’, tannery, and other trades, 

THE OPENING OF THE Oaks CoLLIERY.—ImMpPorTaNT DiscovERY— 
The opening of the above colliery, which was the scene of an awful 
catastrophe in December, 1866, is still p jing but very slowly. 
Men are employed night and day to clear the workii Up to the 
present time they have got about 70 or 80 yards in the direction of 
the cuploa, and have cleared the main road that distance. On 
Monday last Mr. F. N. Wardel, government inspector. for South 
Yorkshire, Mr. Jos. Dickinson, government inspector for East 
Lancashire, visited the pit, and descended the shaft. They also 
visited the stone drift at the request of the managers, and found 
that the shot so prominently spoken to at the inquest had been 
blown through, so that at last that much debated question is set at 
rest. Mr. Southern, the recent inspector of the district, who was 
passing through the — was also present, The men have got 
a@ pony out during the wee 


Tae CoLtiers’ Strike In Soura WaAtEs.-The colliers have 
resumed work at several pits during the last few days, and despite 
the interference of the turn-outs, those that have gone in have 
expressed their determination to adhere to their resolution to 
work at the drop. The managers of the Rhos Llantwit Colli 
have intimated that they are ut to take steps to secure fresh 
hands unless the men | agp at once, and it is understood that those 
steps have been already commenced. This pit is in Glamorgan- 
shire, and, what is a glaring contradiction on the of the men, 
is that at all the other collieries in the neighbourhood the reduc- 
tion has been submitted to. Intimidation of the worst character 
continues to be practised at Abercorn and Abertillery, and the 
proprietors of the former pit (the Ebbw Vale Company) have given 
notice to all the men living in their houses to leave, which it is 
believed is a preliminary to the introduction of fresh hands. The 
ae yen y | aoe been ers with in ——- to the 

olence and intimidation complained of, and in Mr, Hard: 
points out that the civil authorities, i¢., the pon mee ba oat 
police, are the proper parties to interfere. It so happens, however, 
that nearly all the magistrates are either directly or 
connected with the coal trade, and in consequence they feel some 
delicacy in taking strong measures, for any action on their part 
would 7 be too readily attributed to a desire to coerce the men. 
What will be the ultimate result of the s le it is very difficult 
to predict; but one thing is quite clear, that the more violence the 
turn-outs resort to the less likely they are to accomplish their 
object. 

Society or Arts, Wednesday, February 26th.—The paper read 
was by Mr. Hyde Clarke, Cotton Commissioner in Turkey, “‘On 
the Daily Mail Route to India.” The chair was taken by Colonel 
W. H. Sykes, M.P., F.R.S. After ing generally of the im- 
eg of —— the communication between England and 

ndia, the author said:—The middle route to India from many 
causes is brought prominently before us. It is not a rival to any 
line ; it is certainly not one to the Suez Canal now, any more 
it was in 1857, when M. Lesseps said, “‘I have personally main- 
tained, and I shall continue to maintain, that the Euphrates Rail- 
way will be a benefaction to countries now disinherited.” The 

tian route will not be injured and abandoned on the opening 
of the middle route. It has its own liar advan 
but so has the middle route, which will do even more 
the Egyptian route in the openi up of little frequented 
countries, and in the impulse it will give to the commerce of 
the world; moreover it has this characteristic, tha’ md 
even the Suez Canal, it can claim to be a European un x. 
The lines of railway from London and the European capitals con- 
stituting the great railway system, it is unnecessary to say more 
than that they now reach iash on the Danube, near Belgrade, 
on the Turkish and Servian frontier. For the junctions with Con- 
stantinople a route of about 500 miles, which will pass through 
Adrianople, has been granted by the Sublime Porte to a combina- 
tion of English, Belgian, and Hungarian capitalists, represented by 
Messrs. Vander Elst and Co. This railway is represented at Con- 
stantinople by two distinguished men, Count Zichy and General 
Ebor. According to the latest official advices the arrangements 
with the Government have been completed, and the works will be 


begun at an early date on four points. A bridge across the Bos- 
phorus, between the Rumeli Hissar and Anadoli Hissar, or Castles 
of Europe and Asia, has been projected MacClean, late 


Mr, 
President of the Institution of Civil En, AR and a plan was also 
exhibited at the Paris Exhibition in 1867, and illustrated in THE 
ENGINEER of Feb. 14th, by Herr Riippert, a distinguished Austrian 
engineer. The line from Constantinople and Scutari ta Bagdad 
Bussorah, of 1400 or 1500 mlles, is oo by the Ottoman Porte 
toa company represented by the Hon. — Stewart, Mr. 


E 


L. Greig, Messrs. Sharpe, Stewart, and Co., and Baron Winspeare. 
The route has to be decided on survey, and is hly traced 
by Izmid, Kutahiah, Afioon Kara Hissar, Koniah, Ak Yeni- 


sheher, Kaisarieh, Aleppo, the Euphrates Valley, and Bus- 
sorah, with a branch to Skanderoon, Seleucia, or Suedia. The 


guarantee of the Government is limited to 5 cent. on £12,000 
a kilometre, or £20,000 a mile. The special set apart are 
the postal subsidies and transport of mails, the Indian 


receipts, and 1 per 
the guarantee in its simple state will not allow of capital being 
raised, nor do the concessionnaires to resort to any of the 
accustomed modes of financing. Ba got what may be 
called the collateral tee of the Govern 

it is the business the concessionnaires to make effec- 
tive the revenues a From 


cent. transit duties. At the present moment 


sta’ 

nople and Bussorah Railway is— 

£100,000 ; transit duties, £100,000 ; total, £600,000. 
what and India canafford to give, say £200,000, as a 
subsidy, saving the other mails ae matters of subsequent arrange. 
ment. The first help toanswering thisis that a 

revenue will result from the acceleration 

sit of the mail. If this be taken at £100,000 it leaves only 


Simtalshod by coker toall sessions, sad be Cltimase 
minis other m m. ex 
7 development of the pee se ae 
the transit duties; moreover the total cost to be within 
the limits of £16,000,000 and £25,000,000. Probably the 
may be taken at £20,000,000. 
its simultaneously. 
ot of the a3 
cated be bee non ted by nati 
execu ve 
and the line will be as well laid, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Ow ’CHANGE IN WoLvERHAMPTON : Large Attendance: Improved 
-—FAILURE OF A Pic Makine Firm— On ’CHance IN 
BreMincHamM: More Doing: Rumours: Satisfactory Arrange- 
ments—THE WaGES QueEsTION: At the Blast Furnaces: At the 
Finished Ironworks: In Shropshire—Tue Payment or UNDER- 
HAND PuppLERS: Plan objected to: Further Interviews with Mr. 
Smith, Agent of Earl of Dudley: “ Mcral and Pecuniary” Aid 
to be Rendered to Men—Coat TRADE—STEAM BOILER INSPECTION 
—LocaL Trapes: Localities Mentioned—CovENTRY CHAMBER 
oF CoMMERCE. 
‘Tue meeting of ironmasters on Wednesday at Wolverhampton was 
how Scamp attended, but it cannot be said that much 
was done. The reports were varied as to the orders coming 
im to the works, but several spoke of an improvement in the 
demand to some slight extent, alike for pigs and finished iron. 
Business on Change was checked by the announcement of the 
failure of a maker of pig iron, from whose solicitors a circular had 
hewn issued calling a meeting of creditors for Monday next. The 
fim is that of Mr. John Jones, of the Green-lane Furnaces, 
Walsall, and of the Bullfield Coke Works, Netherton. The 
i are not stated, but they are not supposed to be very 


heavy. 
The meeting in Birmingham on Thursday was also numerously 
ded. The reports were to the effect that orders were coming 





' to-hand from customers who had, during most of the year, been 


déing exceedingly little, but who were now beginning to order in 
quantities which indicated a slight revival of trade in several de- 
partments of the iron-consuming markets, such, for instance, as 
the boiler-making and galvanising. Complaints were, however, 
still rife of the very low prices which are being taken by some 
makers, and of the continued efforts of buyers, even of the smallest 
quantities, to get still lower rates ted. Th g was 
mauch occupied in discussing the failure of Mr. John J ones, of the 
Green-lane Furnaces. One of the two furnaces comprising the 
Green-lane plant has already been put out, and it is tionabl: 





At Wolverhampton the ironfounders and hollow-ware makers 
are doing a limited trade. A few colonial orders for coo 
utensils constitute the principal feature of demand. Tinned an 
japanned ware poebccaat “a less active inquiry than last reported. 
in safes, and deed boxes are comparatively slow of sale, and in 
the edge-tool and steel toy trades there is not much steadiness of 
employment. The horse-shoe makers experience 4 somewhat 
better demand on account of such markets as South America and 


At Bilston trade remains much as last reported. Thecomplaints 
as to the state of the tin- trade continue, and the iron-plate 
— still affords but little employment. 

At Willenhall there is very little change to report. At Darlas- 
ton the nut and screw-bolt makers are scarcely so well employed, 
and railway spikes command a a moderate inquiry. The 
wrought iron bridge and girder le, though still depressed, has 
somewhat improved. The Darlaston Bridge Company (Limited) 
are making the large iron span for the new Lime-street station at 
Liv 

The anchor trade of Tipton and Dudley are still depressed. 

The Coventry Chamber of Commerce held a special meeting last 
Monday, at which a committee was appointed to test the accuracy 
of the Custom-house returns, and to visit the London houses for 
that pirpose. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Ci ) 

Tue Inon TRADE: Continuation of the Depression: An Improve- 
ment Anticipated ere long: Prospects More Encouraging: 
Favourable Advices from Russia: Large Shipments to the 
United States: Limited Exports to the Continental and other 
Foreign Markets—Tue Pic Iron TRADE: Quotations Fairly 
Maintained—Tue TivpPLate TRADE: Orders More Numerous— 
THe Steam Coan TraDE: The Strike. rem 

THe iron trade is in much the same condition in which it has been 

reported for so many weeks past, and the tone is such as to indi- 

cate that the depression is very severely felt, the more so on ac- 
count of its long continuance ; and at the present time it is quite 
as general as it has been at any time during the last eighteen 

ths. Short time prevails at nearly all the establishments, but 








if the other will be kept in. Before his removal to Walsall, Mr. 
Jones (who must not be mistaken for Mr. John Jones whose name 
iw associated with the Birchill’s Furnaces, also in the Walsall dis- 
trict) had the two furnaces in the Bilston district formerly in the 

of his namesake, at Spring Vale, Bilston, which are now in 
the tenancy of Mr. Alfred Hickman. The assets will be — small. 
Arumour which was very current at Wolverhampton on Wednesday 
was revived yesterday again, and occasioned considerable appre- 
ltension; but we have reason to believe that whilst the masters 
were assembling yesterday a in ee ae 
im the concern was being held in South Staffordshire, at which 
po were being made which would have the effect of re- 
evtablishing the concern on a much more satisfactory basis than it 
has previously at all ——— The reduction of wages at the blast 
furnaces is being carried out without difficulty, but a little diffi- 
eulty is being experienced in some quarters where single-handed 

are being made to bring down wages in the mills and forges. 
Ait two works notices have been given by which the men have all 
been discharged with a view to new terms being made with them. 
At the smaller of the works the notice expired last Saturdey 
night, and the employers were willing to re-employ some of them 
a# the 10 per cent. reduction. They, however, refused the terms 
“because the notice was not general.” At the oe the 
notice will expire ‘to-morrow (Saturday) night. er may 
be the terms upon which the firm may be repared to again em- 
ploy their hands there is no doubt that the latter will have to 
Pn a even if they should for a time hold out, for the firm 

wealthy. 

In Shropshire the masters are’ proceeding much more unani- 
mously than in South Staffordshire. They have given notice of a 
dép all round. There the men resist because the South Stafford- 

men have noi received notice. But the firms are few and 
wealthy, and will, therefore, be able to enforce their terms. 
Besides, we learn as we write that at one works the reduction has 

The notice 4 by Mr. Smith, the of the Earl of Dudley. 

ie notice given r. Smith, the agent 
who contetnpiates the very desirable change of underhands bei 
paid upon a scale ted by the earnings of the paddler, 
not upon terms fixed by the puddler himself, and independent 
altogether of the yield, has led to a meeting of puddlersat Brierley- 
hill under the auspices of the executive of the Iron ’ Union 
there. As was to have been expected the alteration is objected to, 
without, however, valid reasons being given for the objection. 
After much discussion, further interviews between the men and 
Mr. Smith were resolved upon, and encou ents held out to the 
men that ‘‘moral and pecuniary aid, pending the settlement of 
the dispute,” would be rendered. It is not, however, at all likely 
that Mr. Smith will withdraw the notice which he has given—one 
which, although it applies at present only to two of the forges, yet 
will doubtless be made applicable to the whole of the Earl of 
Dudley’s works, and will be adopted by all the other ironmasters 
throughout this district. 
i The coal trade is as good nowas it has been for some weeks past, 
notwithstanding the advance of the season, the uirements on 
account of the mills and forges, and the other manufacturing pro- 
cesses being somewhat more, thus making up for a difference in 
the demand on domestic account. 

On Wednesday afternoon the twelfth half-yearly meeting of the 
Midland Steam Boiler Inspection and Insurance Company was 
held at the offices in Wolverhampton, Mr. J. G. Barker, iron- 
master, presiding. 

The report of the directors showed that the business of the com- 
pany continued to increase, and that the balance sheet exhibited 
a larger = than at the corresponding period last year. The 
profits of the half-year were £398 5s. 4d., which would, as usual at 
this period, be carried forward to the close of the financial year. 
The boilers under the care of the company on December 31st were 





in the southern district, assured 693, inspected 863, total | 


1556. Northern district, assured 709, inspected 207, total 
916; making an aggregate of 2472, The northern business 
was pointed out as large, and as materially contributing 
to the success of the company. The directors had but little 
doubt that, with a revival of trade, there would be an increase m 
the number of boilers in the care of the company, as the benefits 
of constant inspection were b ing universally recognised. 

The reports as tu the state of trade are still unfavourable, being 
to the effect that in all the leading departments of the industry of 
Birmingham and South Staffordshire depression prevails. The 
festivities occasioned by the visit of Prince Alfred to Australia 
seéms to have checked the orders from that colony, as very few 
— . — by the latest mail, though there were 

vices by same conveyance regarding the prospects 
of the trade as improved, and holding va an “aupeste- 








| 


| 


tion that by the next mail a tolerable supply of orders | 


would be sent. Some inquiries for railway and engineering work 
from the East Indies have come to hand, and the South American 
demand continues steady. The home trade generally shows no 
decided improvement, but a mere cheerful tone pervades the 
market, and it is believed that ere long a brisk trade will spring up. 


At Birmingham the edge-tool trade is a shade better, and for | 


certain descriptions of fancy jewellery there are more orders on 
the books. The button-makers have also improved, and the 
makers of military guns, considering how much of the trade has 
been lost by the town, must be described as active. A dull trade 
only has been done with foreign markets, owing principally to the 
prostration of the American trade. The South American trade 
continues steady, and a fair amount is being done with Brazil. A 
few orders have been given out for Canada, but the trade with the 
northern part of the Continent is inactive. 


at one or two of the leading ones the hands are better employed 
than they have been for some'time past. The reduction in wages, 
varying from 10 to 15 per cent., has been carried out, and iron is 
now produced ata cheaper rate than formerly ; but this has not 
in any way as yet had any effect in stimulating the demand. 
Notwithstanding the present unfavourable state of the trade, makers 
generally adhere to the opinion lately expressed that ere long a 
marked improvement will be experienced, and that the day is not 
far distant when business will be restored to something like its 
former activity and vigour, and it must be admitted that —— 
are exceedingly more en g than they were at corre- 
sponding period of last year; but as far as present actual operations 
are concerned business cannot be in a quieter state than it now is. 
The advices lately received from — = aaa as to — 
engagements, and the opening up of the shi season to the 
Muscovite empire is anxiously looked forward to, as considerable 
orders are expected from that country. uantities of rails 
continue to be shipped to the United States, and by the time pre- 
sent contracts are completed stocks will pay have become much 
reduced. From the continental and other foreign markets there 
are but few inquiries, and shipments very limited. Pig iron is more 
freely purchased, and quotations are fairly maintained. 

For tinplates orders are more numerous,.and exports are steadily 





increasing. 
Steam coal rs have a fair number of orders on their 
books, and at iff shipments are now regularly made, owing to 


the colliers in that district having returned to their work on the 
reduction. At Swansea and Lianelly the drop is also in force. At 
Newport, however, things are not in such a satisfactory position, 
owing to the refusal of some hundreds of hands to go in on 
the drop, and the result is that the shipments from the port are 
considerably below the average. 
Ina previous report in THE ENGINEER it was stated that a new 
steam engine to drive a mill and cold rolls at the Ynisperllweh 
Works had just been , and at the time it should 
lave been stated that the same, together with the boilers, &c., had 
been manufactured by the Uskside Company, Newport. 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent. ) 

LiveRPOooL: Steam Shipping: Teli —NoRTH-EAsTEeRNn DIs- 
trict: Newcastle Borough Engineership: The Cleveland Iron 
Trade—Stateé oF TRADE: Leeds: South Yorkshire: Sheffield— 
Raitway Economy: BZ bi ‘p Waces In Dersy- 
sHIRE—NEw BRIGHTON PrerR AND New BRIDGE AT STOCKPORT 
—MACHINERY AT PRESTON— NORTH-EASTERN RAILWAY : Gilling, 
Helmsley, and Pickering Line—THE Oaks COLLIERY. 

Wira regard to Liv l items, we may note that at the meeting 

of the West India me Pacific Steamship Company just held the 

chairman (Mr. Clint) stated that the company was not ina i- 

tion to pay a dividend ; the operations of the concern had been 

adversely affected by revolutions in Hayti, Mexico, and New 

Granada. The steamers of the company were now, however, 

fully engaged—three in connection with the Abyssinian expedi- 

tion ; and he believed that the company would be able to pay an 
interim dividend in July. The report of the directors of the 

British and Irish Magnetic ——_ Company reads better, the 

dividend on the shares for the whole year being at the rate of 74 

per cent. perannum. This result, attained in the face of great 

depression of trade, is attributable, first, to the continually in- 
creasing use of the telegraph ; and, secondly, to the relative mode- 
ration of the company’s capital. 

The Leeds forges are still on short time. The tool and machine 
makers are also rather slack. There have been a few more inquiries 
for locomotives, but little actual increase of business can re- 
ported. With regard to the South Yorkshire iron trade, it may be 
noted that two new furnaces have been erected by Messrs. Firth 
and Co., and are expected to be put in blast next month. There 
is little or no improvement in the demand for coals steam qualities 
in particular being in limited request. A moderate demand is 
experienced at Sheffield for railway material, especially for tires. 
The Yorkshire Engine Company is understood to have received an 
Indian order. 

The cost of working the Lancashire and Yorkshire Railway in 
1867 was at the rate of 464 per cent. of the receipts. e 
cost of locomotive repairs train mile run was 2°55d. The 
amount expended last year in the repair of the rolling stock was 
about 10 per cent. of its cost. The expenditure per train mile ran 
on the Lancashire and Yorkshire for locomotive repairs and main- 
tenance of way was 7°91d., as compared with 8°00d. per mile on 
the London and North-Western, 7‘97d. per mile on the Midland, 
8°69d. per mile on the Great Northern, and 7°20d. per mile on the 
Manchester, Sheffield, and Lincolnshire. 

otice of a reduction of 10 per cent. in wages has been given at 
several of the collieries in the neighbourhood of Chesterfield, and 
as the men see large stocks on the banks they appear disposed to 
accept the reduced terms. 

The partial opening of a marine pier at New Brighton has been 
attended with tolerable success; the total cost of the pier will be 
about £24,000. A bridge will be opened at Stockport in a few 
days; the cost of the bridge, which will connect the Market Place 
with St. Peters Gate, will be about £12,000. 

It is noted that during the past week a cotton mill at Preston 








has received a large consignment of spinning machinery from | 


Belgium, which, notwithstanding the cost of transit, has been 
supplied 15 per cent. below the English prices. 





| tended to by Mr. George 
| of the operation will 








offence in th ct, hee a Tele yaad 
ce in the at 
erby Moorside, both of which are market towns at the foot of 


The work of ing the cupola at the Oaks Colliery makes but 
slow progress, the side of the shaft having given at various 
of the bodies may and >a be soon 


Waterworks we may note that tenders have been i 
a view to the repair of Dunford e reservoir and the construc- 
tion of a reservoir in Windleden The tender d 


was that of Mr. J. B. MacGuire, of 
execute in three years the works required for the sum of 900. 
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LaRGE Gun METAL CastInc.—Last week an enormous casting of 
gan metal was very successfully made at her Majesty’s dockyard, 
embroke. Although such an immense mass, being upwards of 
44,968 lb., its surface is so fine as to excite the envy of the pattern 
makers, and to challenge them to produce a pattern equal to it. 
It is we believe the largest casting ever manufactured in mixed 
metal for shipbuilding purposes, being intended for the stern post 
of H.M.S. Inconstant, now in course of construction at Pembroke 
yard. As our royal manufactories come in for an undue share of 
adverse criticism it is only just to state that this casting cost 40 
cent. less than the estimated contract price, although the com- 
ination of the metal consists of more expensive materials than 
that generally designated gun metal. The arrangements for 
Iting were rily on an extensive scale, but they were all 
admirably executed under the superintendence of John Inman 
Fincham, Esq., master shipwright, whose directions were well at- 
homas, founder. The following details 
robably interest many of our readers :—It 
being the first of the kind a few tons as a working margin were 
considered advisable, and consequently the cistern into which the 
metal was tapped was constructed to hold twenty-five tons. The 
metal was run down in one cupola, which was fired at 6 a.m., the 
first charge being drawn at 9 a.m., after which the tapping con- 
tinued every thirty minutes until 3 p.m., when twenty-three and 
a-half tons were in the cistern. This cistern had a shutter and 
lever attached, so that one man had complete control over the 
metal whilst running into the mould, and the supply thereby was 
easily regulated. The moulding of this immense mass was no 
ordinary task, and required to be as carefully prepared and as ac- 
curately adjusted as the finest loam casting ever produced. It 
took ten weeks to mould and bake the cores, until all the moisture 
had evaporated. On its removal from the foundry it will be 
planed and fitted by Mr. McCole, foreman of millwrights. This 
operation presents the interesting feature of three machines (two 
planing and one ae being at work upon it at the same time, 
thereby expediting the completion of the fitting by a month. 
The fitting of the heel is a particularly fine and nice job, re- 
quiring great skill and attention, as it has three cross bevellings, 
and can only be tried in place, and in such a piece a bad fit means 
something serious. The cost of this sternpost is not so much 
as may be first imagined, being considerably cheaper than an iron 
one of the same form and dimensions, for the cost of such ex- 
pensive material as gun metal is at once neutralised by the com- 
parative cheapness of the labour as against the cost of workman- 
ship on an iron one, to say nothing of the adaptability and dura- 
bility of a metal post. Shoconnl it is intended for is to be of 
great speed, and constructed with exceedingly fine lines, which 
would preclude the possibility of coating an iron post, which is 
done by her bottoms and sides by wood sheathing to prevent cor- 
rosion, and which would of course have been required on the 
post as well, or some’other coating if it had been of iron, but in 
the present case nothing of the nature is required. We believe it 
was first contemplated giving the job to contract, as it was con- 
sidered that the appliances of Pembroke yard were not equal to 
the castingand fitting of such a piece, but we are credibly in- 
formed that the master shipwright insisted that he could do it, 





| having confidence in his subordinates and resources. And well has 


it been accomplished, effecting a saving to the public purse of 


The proposal of the North-Eastern Railway Company to abandon £1000. 








Marcu 6, 1868. 
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A CONTRIBUTION TO THE HISTORY OF , 
STEEL-MAKING. 
By F. A. Paget, C.E. 

Ir is impossible to imagine any improvement capable o 
exciting a more considerable, a more wide-spread, or a 
more lasting influence on all branches of industry than the 

production of steel. A sale of his products 
amounting to six millions sterling annually has rewarded 
‘Herr Krupp for his development, on a large scale, of 
crucible steel; and vast royalties, said to amount to more 
than £200,000 yearly, reward Mr. Bessemer, his partners, 
and the sharehulders in his patents, for their perseverance 
n developing the pneumatic of steel-making. It 
ig not the least of the benefits of the Bessemer process that 
it has ly taxen the manufacture out of the hands of the 
‘trades’ unions, and, above all, of the Sheffield trades’ 
unions. Its even still greater benefits may yet be found in 
its indirectly stimulating to fresh experiments; and with 
to the interests of our own country, that English 
buyers may yet be completely emancipated from their 
dependence for the higher classes of steel in large masses 
on the Prussian steel-makers. Still, while fully acknow- 
ing Mr. Bessemer’s services, we see no necessity why 
the claims of others in the history of steel-making should be 
lected; nor, least of all, that the introducers of, and 
writers on, rival processes should be visited with personal 
vituperation. 

It is a gratuitous absurdity to state that “Mr. Bessemer 
clearly showed that the conditions essential to success 
were simply (!) to bring oxygen in contact with the 
carbon contained in the fluid iron in such a manner 
that a large amount of surface should be exposed to 
their practical action in order to produce a tempera- 
ture hitherto unattainable in our largest furnaces.” 
In the first place, to “bring oxygen in-contact with the car- 
bon contained in the fluid iron” is not per se “ sufficient ;” in 
the second, it is well known that a temperature can be pro- 
duced in the Siemens furnace much higher than that in the 
Bessemer converter; and, in the third, Mr. Bessemer was 
not the first to see the value of “the passing upward of 
oxygen in the gaseous form through the body of fluid metal 
contained in vessels not heated by fire.” No one knows 
better than Mr. Bessemer now that there is more than one 
leading principle embodied in his process, and that merely 
blowing air up through any cast iron will in most cases, 
not merely not produce steel, but will even not gene- 
rate sufficient heat to keep it from cooling down. 
The Bessemer process requires not merely a large per- 
centage of graphite, but also a percentage of silicium; 
and further, a greater or less number of units of heat 
have at the latter stage of the process to be gene- 
rated by the combustion of a percentage of the iron itself. 
White pig iron, in which the greater portion of the carbon 
is in chemical combination with the iron, is quite valueless, 
however otherwise goodas s freedom from phosphorus 
and presence of silicium, for the Bessemer process. The 
pig iron must be of the kind known as “ grey,” or, at least, 
“mottled”—these ap’ neces being due to the presence 
of uncombined pn agg in the form of minute specks. 
What Le Play termed ion aciereuse, or “ steely ten- 
dency” of certain apes ne of iron—is simply the 
presence of manganese, and more especially the absence of 
phosphorus and sulphur. With iron like this steel can be 
made by cementation or by puddling, or by pot melting; 
but the propension aciereuse to the Bessemer process must 
be fortified by the presence of silicium and of uncombined 
carbon. Therefore, besides (1) blowing air up the metal, 
we have also (2) the necessity for the presence of at least 

hite—or the real] fuel of the Bessemer process—or the 
fae Mr. Bessemer has shown us the method to burn with 
advantage on a large scale; and, in addition to these two 
leading principles, we have also what may be termed two 
minor and practically indispensable requirements. Theseare 
(1) the employment of “ ganister” for lining the converter; 
(2) the presence of manganese, whether in the pig to be 
treated or in the dose of carbon in the molten pig 
generally poured into the converter after the combustion 
of the silicium, the carbon, attended, as we have ourselves 
found, the volatilisation of any sulphur in the iron. 





That we are not exaggerating the value of the use of 
ganister is prove2 by the fact that large quantities of it 
are sent not merely to Westphalia, but also even to Sweden, 
for lining converters. 

We shall now proceed to show—-(1) that Mr. Bessemer 
was not the first to invent blowing air into molten cast 
iron in order to decarbonise it; (2) that he was not the first 
to show the value, as what may be termed a metallurgical 
fuel, of graphite in cast iron; (3) that he did not discover 
the use of ganister in steel making; (4) that he neither 
discovered the use of manganese in steel making in general 
nor in the Bessemer process in icular; and, further, we 
believe that we shall also be able to prove, by next to un- 
deniable evidence, that Mr. Bessemer was not the first to 
cast the first Bessemer ingot, and that this first Bessemer 
i was not cast in Great Britain. 

t “ matters containing or capable of containing 
oxygen,” may be used in lieu, let us say, of a Bessemer 
blowing engine, is known, we should suppose, by 
every puddler in England. The process of puddling is 
mainly based upon the property marae ap by the * cinder” 
of iron—Frisehseh'acke—when brought into eontact with 
molten iron, of oxidising its carbon and siticum. The 
carbon is evolved in the Sem of carbonic oxide, and the 

r passes into the as siliceous acid, 

Amongst the several instances of caecge idea, such 
as that of Kelly in America, may be noted 
that of a patent granted fifty-one years ago to Anthony 
Hill, “of Plymouth Ironworks, in the county of Gla- 
morgan, ironmaster.” Now it seems to us that the great 
interest in the history of steel-making of this specifi- 
cation has not been sufficiently shown. The accompanying 
cut was copied from one of the two sheets of drawings be- | 
longing to the specification (No. 4151, a.p. 1817). He 
first states that his improvements “consist in causing crude 
iron, while in a flaid state, to be exposed and conveyed 
along with a strong current of condensed air or blast in 
such manner that it may be thereby minutely divided and 
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ispersed, and expeditiously blown and acted upon by the 
air.” To effect this he places a “cullender” within “a ho - 
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low blast box.” It had “a liner” of metal, and its “inter- 
nal surface” was “lined with loam or other substance to 
prevent its being burned by the hot iron.” This cullender 
was “in the shape of a common water bucket, being about 
18in. in diameter at top, and about 10in. in diameter at 
bottom, let into the blast box through the aperture at the 
top thereof, and reaching to within about 9in. of the bot- 
tom thereof, having about twelve or fourteen holes in the 
bottom of about one-half or three-quarters of an inch in dia- 
meter each.” Below the cullender is what Hill calls the 
“conducting channel C” for the blast, and “the discharging 
tube D,” which is surrounded by water, and “thus kept 
cool.” He proceeds to say:—“As soon as the blast box A, 
the conducting channel C, and the discharging tube D, are 
thus filled with the blast or condensed air, the fluid iron in- 
tended to be operated upon is run from the blast or other 
smelting furnace, through the runner T, into the cullender 
O, and passing through the holes O, O, O, at the bottom of 
the cullender into the conducting channel C, is there pre- 
sented to the action of the strong current of blast or con- 
densed air, which should be made to issue through the 
several blowers P, Q, and R, during the whole time the 
metal continues to flow into and t h the said cul- 
lender.” ‘ 

We see that he distinct] ks of the air passing up into 
the iron through the aecdntie cullender; and he observes 
that “the blast is so condensed as to raise mercurial 
gauge an inch and a-half,” and this would counterbalance 
a ferrostatic column about six inches hi Of course 
Hill’s contrivance, mainly relying on a fall of some eight feet 
through the air, is very far off a 10-ton Bessemer con- 
verter. But as Mr. W. Bridges Adams once ingeniously 
remarked to us, “the Bessemer converter is a cullender 
containing molten iron, the liquid pressure of which is 
counterbalanced by that of the blast;” 
and we think that many will regard ‘) 
Hill’s cullender as more like Mr. Bes- 
semer’s present cullender converter with 
its bottom pierced with tuyeres, than | 
is Mr. s original “‘ skittle pot” 
like the present Bessemer converter. 
The annexed cut, copied from Mr. Bes- 
semer’s first specification (No. 2321, 
A.D. 1855)—termed by a great authority 
“Mr. Bessemer’s principal patent ”— 
shows this plan as originally tried by 
Mr. Bessemer. He took pots “of the 
form known as skittle pots, with a lid 
to each, and a tapping hole made in the 
bottom of them.” “The molten iron 
run into a ladle” “is poured from 
thence in the pots;’” and into “an iron 
povewens with brickwork.” “Highly 

ted ic air alone, or air and 
steam mixed, or steam alone, also highly 
heated, is forced under a pressure ex- 
ceeding that of a column of metal 
equal to the depths of the fluid metal 
in the pots.” At any rate, Anthony 
Hills specification is exceedingly in- 
teresting, and, as it can be obtained from her Majesty’s 
Patent for a few pence, we would recommend it to 
attention. We must notice that Hill says he found “that 
be yee of crude iron, per pl ed forge, or 

ight grey pig irom, is well acted upon b operation. 

In other wud this patentee of 1817 dueaetbes almost the 
very kind of pig absolutely necessary to this day for the 
a But he makes no mention of injecting 
steam. he only speaks of making iron scarcely 
affects the case. Mr. Bessemer, in his first paper, “The 
Manufacture of Tron and Steel without Fuel, before 
the British Association, also s s of the operation of 
“cleansing” the metal from “silica,” and of making iron 
“of that quality known as charcoaliron.” Glamorgan seems, 
by the way, to have been a ive country some years 
ago. Peter Onions, of “ Merthyr, inthe county of Glamorgan, 
ironfounder” (a.p. 1783, Specification No. 1370), took “ the 
hot liquid metal” from the smelting furnace “in iron 
ladles,” and “poured it” into “the refined furnace.” 
The workman was directed to “apply the blast of air and 
fire until there is a ferment in the metal,” “and if no 
ferment ensues, then he must turn or convey the blast of 











cold air through the tube” upon the molten pig, “which 
will excite a kind of ferment or scorification” in the 
“metal.” The unfortunate Joseph Marshall Heath, in his 
Specification of 1845, No. 10798, described a process “ in 
the manufacture of cast steel” of melting pig irom, and 
then running it into a refining or a reverberatory furnace, 
where it was to be treated by currents of carbonic oxide, 
hot atmospheric air, or of oxygen blown upon it from tuyeres 
dipping downwards.” 

A great misfortune in connection with the Bessemer 
process is the entry into this country of Prussian Bessemer 
steel made without paying any royalty to Mr. Bessemer. 
The Prussians, like the Americans, are said to have 
refused patents to Mr. Bessemer on the plea of want of 
novelty. What the following partial anticipations abroad 
tap otnagee have had to do with this we cannot tell. In 
1833 there was published a description, by Fulda,* of 
Bonn, of a process then carried out at seventeen different 
works in the Schleidener Thalof the Hifelgebirge—a range of 
schistous hills of Lower Rhenish Prussia. It was termed 
“ distilliren;” and it consisted in turning down at a certain 
period the tuyeres in the blast furnace, so as to play from 
about 2in. down upon the metal bath. Falda remarks that 
the shower of bright sparks thus produced testified to a com- 
bustion (Verbrennen) of the iron; and that the iron, when 
tapped, threw out, with einen iiberaus schiinen Anbliel, 
white and bright blue sparks. The German paper was 
afterwards translated into the Annales des Mines of 
1825; and the French translator asks the question:— 
“Could we not cause the pig iron intended to produce bar 
iron by the ordinary process to undergo a saltaisie prepara- 
tion of this kind in a reverberatory furnace?” In a note, 
de Bonnard states that in some of the blast furnaces of 
Berry, in France, the pig iron is actually partially decar- 
bonised on the hearth of the furnace. is is done “en 
inclinant en bas une des deux tuyéres du temps en temps, 
pendant que le creuset semplit, de maniére que le vent de 
cette tuyere plonge dans le bain de cette fonte.” 

Here is another instance showing how far advanced the 
Prussians were in the use of air :—In the “ Report to the 
Secretary of State for War from the Superintendent Royal 
Gun Factories and the Chemist of the War Department, 
on the Construction and Merits of the Gas Reverberatory 
Furnace used in Silesia, &c.” (November, 1856), they 
describe a gas reverberatory furnace, in which, wien the 
iron in the hearth is fused, “about 5 lb. of crushed lime- 
stone are thrown over its surface.” At both sides of the 
furnace, tuyeres, each at an angle of 25 deg., are intro- 
duced. “The air, rushing from these tuyeres, impinges 
with violence upon the iron, and, the two currents meet- 
ing, an eddying motion is imparted to the fused metal. In 
a short time the motion produced in the mass ig con- 
siderable; the supernatant is blown aside by the blast, 
and the surface of the iron thus exposed undergoes refine- 
ment, while it changes continually the temperature of the 
whole mass, being raised to a full white heat by the action 
of the air.” The temperature produced in thus refini 
the iron is stated to raise the heat of the iron to that 
—_ contents of the + a re converter. 

tracing is now before us of a tem statio 

eonverting furnace, erected by Mr. D. M Brandon, of 
Paris, for M. Martien, in July, 1856, at the Solenzara 
Works in Corsica. By using the pure manganiferous pi 

iron of the charcoal furnaces of the country an admira 

produce—specimens of which we have examined—was ob- 
tained at the time that Mr. Bessemer was vainly experi- 
menting with ordinary English pig irons. The bed of the 
furnace formed a double incline, the air tuyeres, three of 
them on each side of the furnace, being! placed so as to 
blow the air through the metal and down upon the two 
inclines upon which reposed the molten iron, A number 
of the paper, ’'Observateur de la Corse, published at the 
time at Ajaccio, contains an account of the experiments. 

M. Galy-Cazalat, a French engineer and man of science 
of long standing, is now conducting an action in France 
against the Messrs. Bessemer, or rather against Messrs. 
Jackson et Cie., Messrs. Bessemer’s French representa- 
tives, for infringement of his (M. Galy-Cazalat’s) French 
patent of the 13th June, 1855. This action at law 
is so far interesting as by it M. Galy-Cazalat lays 
claim to the priority of invention of the Bessemer 
wrocess and, presumably, to some good portion of the 

rench royalties. M. Galy-Cazalat’s patent describes the 
pig iron as being melted in a cupola, on the hearth of 
which is a fire clay crucible, made with eight channels at 
equal distances apart. These vertical channels are bent 
round at their lower ends, and they open at top intoa 
circular conduit forming the edge of the crucible. Into 
this circular conduit a blowing machine injects air, whence 
it rushes by the lower orifices of the eight channels. M. Galy- 
Cazalat o es that, “as the several layers of pig, 
separated by the incandescent coal, get liquified, they 
in drops to the bottom of the crucible, where they are 
decarburetted by the eight currents of air.” By French 
law, in order to maintain his claim M. > i ae had 
to e the practical carrying out a certainly 
enibodylag ome of the Sunares of the Bessemer process, 

The use of ganister in steel-making was not discovered 
by Mr. Bessemer, who, on going to Sheffield, found it 
a ee ee bly 
since Huntsman’s time, possibly disco 
inventor of cast steel. beeen te eyes he ound 
in large masses at and near —usually with fire- 
clay and carboniferous shale. A long scientific deseription 
is given of ganister in Le Play’s rated, and now very 
old, account of the manufacture <a steel. 

We believe that it can be pro that ese was 
used in steel-making even before the time of Heath, and 
Mr. Bessemer, of course, fouod it in universal use at 
Sheffield. The value of spiegeleisen in making cast steel 
was first experimentally shown by Karsten, the distin- 

ished Prussian metallurgical chemist, long before Mr. 
Mushet patented its use in the Bessemer process. 

We must reserve for a future occasion additional parti- 
culars, observing that the history of what the Swedes did 
for the Bessemer process has yet to be written. We 
believe that when Stems Bessemer and Longsdon sold 


* Karsten’s Archiv, iiir Bergbau und Hiittenwesen, Vol, 7, Vol. 11, p. 299, 
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in Au 1862, to Mr. Platt, of Oldham, Messrs. Gal- 
som of iieaiatee and others for £50,000 one-fourth 
of their English and French patents, and of any other pa- 
tents they might take out up to a.p. 1884, they only owned 
one-fifth of their Swedish patents. 


THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting of this society on Tuesday, the 3rd inst., Mr. C. 
Hutton Gregory, president, in the chair, sixteen candidates were 
ballotted for and duly elected, including, as members, Mr. William 
Douglass, Trinity Works, Penzance; Lieutenant-Colonel John Pitt 
Kennedy, Consulting Engineer to the Bombay, Baroda, and Cen- 
tral India Railway pany; Mr. Richard Laybourne, late Loco- 
motive Superintendent of the Monmouthshire Railway; Mr. Wil- 
liam Henry Edward Napier, late a Resident Engineer on the Ber- 
lin-Gorlitzer and East Prussian Railways; and Mr. Josiah Timmis 
Smith, Engineer of the Hematite Steel and Iron Works, Barrow-in- 
Furness; and as associates, Mr. James Binfield Bird, Cowes; Mr. 
William Gammon, Lambeth; Mr. Thomas Bland Garland, Valpa- 
raiso; Mr. William Hunt, Westminster; Mr. James Trubshaw 
Johnson, Lichfield; Lieutenant-Colonel William Lawtie Morrison, 
R.E., Surveyor-General of the Mauritius; Mr. Patrick Ogilvie, 
Hambledon; Mr. Robert Sabine, Westminster; Mr. James Shaw, 
Leadenhall-street; Mr. Samuel Swarbrick, General Manager of the 
Great Eastern Railway Company; and Mr. Albert Vickers, Inver- 
ness-terrace, It was also announced that the council, acting under 
the provisions of section IV. of the bye-laws, had, since the last 
announcement, admitted as students of the institution, Benjamin 
Hall Blyth, M.A., Alfred George Brookes, Richard Ernest 
Brounger, William Augustus Kennedy Gostling, Arthur Henry 
Heath, Charles Assheton Whately Pownall, Percy Frederick Tar- 
butt, and Frederick Toplis. 








DRILLING BY STEAM. 


In a former article on the commercial aspect of engineering we 
had occasion to allude to the subject of bringing tools to the work 
instead of moving the work to the tools, and we place before our 
readers illustrations of a small steam drill capable of doing all the 
work at present usually performed by hand with the ratchet 
brace, Before proceeding to describe this machine it may be as 
well to consider the importance and nature of the work to be done 
by any machine designed to drill holes. 

Most mechanical engineers of the present day look upon bolts 
and nuts with the holes to receive them as necessary evils in ma- 
chinery, hence the growing tendency to cast as many parts as 
possible in one piece. This practice, however, is limited by the 
cost of making such castings, enhanced as this cost is by the risk 
of losing a heavy piece because of some small part requiring boring 
or planing. For this reason the lighter and more “risky” parts 
of machinery are cast separate, and require, therefore, to be bolted | 
on. The increasing skill of the founder has also tended to enable 
the modern designer of machinery to employ larger pieces, dis- 
pensing with bolts and holes, yet without apy | the cost of 
the castings, so that it is now quite common to find heavy engine 
frames cast in one piece, pedestals, motion bars and all, but the 
cylinder. We do not really see why the latter should not also be 
so cast, excepting for the increased cost of the whole, consequent 
on any defect making itself known in boring the cylinder, and | 
so causing the whole casting, otherwise good, to be condemned. | 
For this risk moulders always make a charge, even should the 
casting be quitesimple. This tendency to construct machinery in 
as few pieces as possible, while it results in the advantage of 
reducing the labour of fitters and machinists in one way, yet in 
another materially increases the cost of the little that remains 
to be done. This is chiefly on account of the ponderous nature of 
the pieces. If, for instance, other pieces must be bolted on, then 
fitting strips must be finished by hand, because of the work 
required to place such heavy castings in or under the machine; and 
so in the case of holes requiring to be bored. These, in heavy 
castings where accuracy is of primary importance, can never be 
profitably cored, as when the cores are not put in straight- and 
they very seldom are—they give more subsequent trouble than 
the net cost of boring the hole out of the solid. Again, stud holes of 
necessity must be bored, and they are perhaps the most important 
appurtenances coming within the requirements of the mechanical 
engineer. 

Under these circumstances, therefore, if the mechanical engi- 





neers would lessen the ultimate cost in the production of ma- 
chinery by the primary course of casting as many parts as possible | 
in one piece, classifying and keeping distinct those considered by | 
founders as ** safe,” and those as “‘ dangerous;” and would, in the | 
secondary course, avoid skilled hand labour, be must have 
either extremely heavy plant both for transporting and finishing | 
the pieces; or some arrangements for bringing power to bear upon | 
the work to be done, In many large, and even modern, works there 
is a vast deal too much time lost in moving heavy bodies, and | 
there is nothing some skilled erectors like so much as to have a | 
gang of labourers moving a heavy piece of machinery under the | 
radial drill or alongside the planing machine, while they are com- | 
manding and practically wasting their time and upsetting the work | 
of others who have to move out of the way. Of course the manager | 
or foreman is supposed to use his judgment and cause certain 
holes to be drilled by hand where the time occupied in drilling 
would be less than that used in moving the casting. This is the | 
practice in most works, and especially in those which are deficient 
in means of transport, and hand drilling is one of the most expen- 
sive operations in the engineer’s workshop. The reason of this is | 
not at first sight very obvious, and it is to be found more in the | 
abuse of the system than in the judicious use of it. Some shops 
employ labourers accustomed to drill with ratchet braces, others 
apprentices, and others the fitters themselves. The latter appears | 
tobe a good deal the practice in Scotland, where wages are notsohigh | 
as in England, and it seems to be the preferable one for the follow- | 
ing reasons: the labourer, although when well accustomed to drilling, 
is, generally speaking, accurate, yet has seldom any idea of fixing his 
tackle, oan is usually a very long time about his work. The 
apprentice again, in nine cases out of ten, is extremely careless, 
especially in bering stud holes, and we have known many instances 
where astud jin. diameter cost 4s. to fit into its place, set straight, 
&c.—-the result of carelessness in boring the hole. Where the 
fitter, however, is allowed to bore such holes he generally makes a 
good job of them because of his personal responsibility in the 
matter, and in most cases bolts and studs put into holes bored by 
fitters cost in the end least money and are most satisfactory. 

The great argument against the system is that it affords the 
readiest excuse for lazy workmen and apprentices skulking and 
idling away their time. A seat and the monotonous click of the 
ratchet brace, with the gentlest pressure of the screw, is, with such 
men the greatest luxury of the erecting shop, and well calculated 
to hasten the joyous time when the bell rings and the pay day 
comes round. Any amount of active supervision can only lessen 
this evil, butcan never prevent it; and it frequently happens that 
foremen have otherwise quite enough to do; hence the excessive 
cost of drilling by the ratchet brace, not to mention the actual 
delay in getting out machinery, accumulation of changes, &c. 

We have endeavoured to treat this subject fully because we be- 
lieve that it is one of those apparently trivial parts of commercial 

y of an engi ’s shop, which, owing to the more weighty 
matters involving the engineer’s attention, is only too frequently 
neglected, and also because we believe there remains much to be 
done by the adaptation of light machinery brought to the work, 
the latter never, so to speak, being moved, excepting out of the 
engineer’s shop to buyers. The steam drill we illustrate, and are 
about to describe, is the patented invention of Mr. A. B. Brown, of 
the firm of Brown, Wilson, and Co., Vauxhall Ironworks, and it 
is designed to supersede the use of the ratchet brace in most cases. 
Our illustration comprises a side elevation, vertical section, plan 








| course independent in 


and application of the drill to a boiler without holes for attach- 
t. 

Referring to the side elevation it will be found that an oscillating 

cylinder A, 4in. stroke and 4in. diameter, is carried in trunnions of 

a light cast malleable plane, having attached to it light bosses 2in. 


diameter in line in pairs, for convenience in fastening. 
A transverse boss is placed at R, while another vertical boss close 
to the centre of the drill will be found at Q. The engine has the 
ports of the cylinder in the trunnion, as shown in the 
section, so that its will secure the distribution of steam. 
The brass trunnion B fits upon the trunnion like an ordi- 


nary steam-cock, it being set up by two screws and a washer ring. 

















Referring now to the trunnion B in the section, the reversing 
action will at once be seen. As shown the steam is entering at O 
into the upper port L, while M, the lower port, is exhausting into 
N in the trunnion, therefore the engine is running to the right 
hand looking at the section. Now for a moment conceive the 
trunnion B to be moved a little to the right hand, the port O will 
communicate with M, while N will communicate with L, and sO 
the engine will be reversed and run to the left hand. The object 
of reversing the engine will appear at a subsequent part of our 
description. 

Looking now at the 
elevation and plan, the 
steel drill spindle G is 
carried through the bevel 
wheel with neck picce 
E, in which there is a 
feather working in a 
groove in the spindle G, 
therefore the two work 
together, but the spindle 
may rise and fall. Inside 
this wheel’worksanother 
brass bevel wheel, having 
its neck piece F in one 
with the nut cut in it, 
which works the ver- 
tical variation of the 
spindle; this wheel is of 


its motion of the outer 
wheel. The pinion O 
driving the outer wheel 
(which is of malleable 
castiron)with thespindle 
is a fixture on the crank 
shaft C, and it is geared 
in the relation of 1 to 4 
with its wheel. The 
brass pinion H driving 
the wheel F is geared in 
the relation of 1 to 3°6, 
but it runs entirely loose 
in the shaft C, excepting 
when it is engaged by 
the friction clutch and 
lever I, set up by the 
screw and hand wheel K. 
From this arrangement 
it will be seen that if the 
pinions Dand H revolve 
together, then the inner 
wheel F will run quicker, 
and the screw of the 
drill spindle, being left 
handed, will d d ac- 
cording to that speed. 
Should this, however, be quicker than the drill is cutting, then the 
friction a the feed is therebyadjusted. Supposing now 
a hole to be ed, and it is required to reverse the spindle and 
raise it, it is only n 








may be found that the spindle is too far up from the work, and by 


the fine downward feed some time would be lost in getting it | 


down. This being the case it is only necessary to keep the clutch 
out of gear and reverse the engine, when the drill will descend 


ecessary to disengage the clutch I, when the | 
inner pinion stands with its wheel, and the drill spindle C runs | 
| up (being left-hand) with the full speed of thescrew. The machine | 
may then be stopped and shifted forward a hole. This done it | 


with the whole speed of the screw. This, however, rarely requires 
to be done when a careful driller works the’ machine So 
far, then, the engine and drill may be easily understood, 
and suffice it to say that with 30 1b. to 40 Ib. square inch 
of steam or compressed air, a ljin. hole out of the solid may be 
bored in wrought or cast iron, while a cored bearing or hole 3in. 
diameter may be cut out, taking one cut with jin. on each side, 
i.¢., from 2}in. to 3in. at one cut. With such a drill and steam 
power there is no difficulty whatever of doing the work; but we 
now come to the most important point, namely, the fixing of the 
machine. To determine the best method of doing this a year’s 
use has been required in a great variety of work to get the neces- 
sary ience, and the result is that in boilers without holes, the 
most it for the application of drilling tackle, it has been found 
thatan upright bar with a cross foot —e all containing 
set screws, and two of them having hooks to receive a chain, is 
the simplest and easiest fixed. The manner of fixing is as follows: 
—A jin. in having a number of wide links, so as to be suitable 
for different diameters of boilers, is passed round the barrel and 
hooked on each side of the bar, as shown in the engraving. This 
done the screws are now set up, when the bar will become quite 
firm, and may be set either vertically or at an angle by age mcm | 
one or other of the set screws. The drill can then be pla 
through the bosses P, P, and swung round to the holes required 
to be By using a bar at right angles holes may be similarly 
bored in the ends of the boiler. This plan of fixing also applies to 
irregularly-shaped castings so long as a chain may be passed round. 
When this cannot be done, however, any bar used for a ratchet 
brace may be employed—a universal one, for i , With a claw 
foot to receive bolts; being found exceedingly handy, and as there 
are ten different bosses in the machine it is seldom that some one 
does not admit of reddy application. The ‘steam is supplied to 
the engine by a jin. diameter india-rubber pipe, and, of course 
where the work ‘is likely to be damaged by water, a similar exhaust 
pipe must be used. In such cases, however, it is found much 
more convenient to use compressed air. 

Such a motive power is no doubt more expensive than direct 
steam, but competing, as this drill does, with hand labour the 
extra cost of compressing air by a small pump driven from the 
shafting is not appreciable, while its convenience is very great, 
nothing but a small gas pipe being required to carry this motive 
power into our erecting shop, the exhaust being allowed to blow 
away. 

When the drill is not otherwise employed a very convenient form 
of radial drill may be made by bolting a cast iron bracket to the wall, 
as shown in Fig. 1, and in plan Fig. 2. The bracket a swings on 
trunnions, ¢, e, which may be set fast by a screw clamp; sliding 
bars, 6, b, work in their tube sockets, and a vertical bar of iron, 
cc, completes the arrangement. By such means it will be seen 
that the drill may be pulled out or swung round on the bracket, and 
also on its own bosses, besides being capable of vertical adjustment. 
An angular position may also be had by placing the bar in the box 
Q close to the drill centre, as shown in dotted line 6', and in posi- 
tion in Fig. 3, the drill may also be placed in the adjustment, under- 
| neath the bracket a at c' where it is then clear of everything; and it 
| may also be placed at right angles to that position by the boss p. 








The india-rubber pipes are indicated by the letters d, d, d. Without 

fly-wheel, the steam drill weighs but 130 lb., so that it is easily 
| handled by one man and a boy, and it is found from experience 
| that so short a time is required to drill the holes in heavy pieces of 
' machinery that it is better to allow the fitters to use it as they fix 
it at once, and it is easy on all occasions for a foreman or manager 
to tell whether work is being done with it by the beat of tke 
exhaust. Full steam with average sized holes is invariably turned 
on to the engine, and the speed regulated by screwing up the self- 
acting friction feed so that if the speed of the engine is kept right 
the feed must be on. These drills, we are informed, are in use at 
the works of. Messrs, Easton, Amos, and Anderson, Erith, and of 
Messrs. Robey and Co., Lincoln. In the former case compressed 
air is the motive power, and in the latter steam, and Messrs. Robey 
and Co. inform us that they have used the machine to very con- 
siderable advantage in the erection of some sugar machinery, 
which we hope shortly to describe, the holes of which in the heavy 
castings were hitherto bored by hand. 
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THE Cost oF THE’ M&PROPOLITAN Boarp oF WorkKs.— Asetu-n 
has been issued on the order of Colonel Sykes of the salaries and 
allowances of all the persons employed under the board, showing 
the increases which have been made therein from the time of th> 
first establishment of the board. The salary of the chairman has 
been increased from £1500 to £2000 per annum; Mr. Pollard, the 
chief clerk, has risen from £350 to £800; the salary of Mr. Bazal- 
gette, the engineer, has been raised from £1000, in 1856,-to £2200; 
while in the same period the salaries of Mr. Levick and the other 
assistant engineers have been raised from £350 to £1000. The 
total cost of the Fire Brigade is put down at £28,155, including a 
salary of £750 to Captain Shaw, the superintendent. 

COWARDLY TRADES’ UNION OUTRAGE AT LIVERPOOL, -The stipen- 
diary magistrate of Liverpool on Tuesday heard the case against the 
prisoners J, Campbell, Rock, Kennedy, W. Campbell, Wainwright, 
Brennan, and Harris, who were charged with assaulting a number 
of men in the employ of Messrs. George Forrester and Co., of 
Vauxhall Foundry. The boilermakersof the establishment turned 
out on strike a few weeks ago, and were replaced by men from the 
Isle of Dogs, London. A party of the new comers, whilst proceed- 
ing to their work on Friday morning, were attacked by a body 
of upwards of a hundred men, amongst whom were the prisoners ; 
they were knocked down and otherwise brutally ill-treated. The 
prisoners were all committed for trial at the sessions. 


THE WILSON BREECH-LOADER.—Mr. Wilson, of Birmingham, 
has produced a new rifle, upon the bolt principle, for central-fire 
cartridges. We are not at liberty, in consideration of the interests 
of the inventor, to describe fully at this moment the minutiz of 
the breech arrangements; but it will be sufficient to say that 
lock, hammer, and all outside obstructions are done away with, and 
that the chamber is opened and closed in two direct motions, that 
the extractor is simple and trips the empty cartridge-case out of 
the barrel. The entire mechanism, except the trigger, is siti 
in, and carried by the sliding bolt, which is so constructed that the 
action of the trigger, and consequently the discharge of the gun, 
is impossible, unless the bolt is fixed in its proper position. 
Security from accidental discharge is thus obtainedy No other 
modification of the bolt, or needle-gun system, has approached this 
weapon for simplicity. This new rifle was tested at the Woolwich 
practice ground on the 24th ult., by the Small Arms Competition 
Committee in the following manner:—Two targets were made at 
500 yards, with twenty shots each, by Private Crofts. The 
diagram made on the first was 1°92ft.; on the second, 1.32ft. Then 
for rapidity twenty rounds were fired in fifty ds, the quickest 
firing as yet made with any small-bore or half-inch breech-loader. 
Thirty more shots were personally in various ways by the 
members of the committee themselves. Two further —— of 
twenty rounds each at 500 yards were then made with the follow- 
ing diagrams:—The one, 1°94 ft.; the other, 1°97 ft. A strong 
wind was blowing during the shooting. After this sand was thrown 
over the closed breech-action trigger; and other parts, for the pur- 
pose of trying what effects would be produced by grit and dirt get- 
ting into the gun in service. Three rounds were fired under these 
conditions without any difficulty whatever. The breech arrange- 
ment was then opened, and the working parts of the gun inte: ly 
sanded to make the test more severe. ‘Three shots were again fired 
from the gun in this state without difficulty. This test was re- 
wy, and the gun fired three times again without difficulty. 

hree damaged cartridges were then fired, and no injury to the gun 
occurred. There were present on the ground the whole of the 

cial committee, viz:—Lieutenant-Colonel Fletcher (president), 
‘the Earl Spencer, Captain Rawlins, Captain Mackinnon, Mr. E. 
Ross, and Captain Haig.—Standard. 
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brasure are laid. The gun 
has no trunnions, and recoil 
is resisted, as in the mounting 





described in our last article, 





by means of two side strap 
links rotating round a bolt 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 


No. XITI.—Mozzte Pivorinea. 


In our last article we described two of the several designs 
produced by Mr. R. Mallet in 1856, and we now proceed 
to describe and illustrate or to refer to, the others which 
between that period and 1858, were laid by him before 
the authorities. 

Figs. 4, 5, and 6 show inside elevation, rear elevation (with 
section of the traversing platform), and plan of platform, 
being another of thosedesigns reported upon by the Ordnance 
Select Committee. It will be seen from Fig. 4 that the gun 
(Monk’s pattern) is pivoted to the forward end of the 
carriage just below the muzzle, and that vertically beneath 
this is the pivot of the traversing platform, which is secured 
to the bottom of the great circular rabate ring of iron, into 
which the stopping ‘plates or shield of the circular em- 








the forward end of the car- 
riage through wrought iron 
eyes, the jaws of which are 


cheeks of the gun carriage, 
whilst the “rear” end eyes 


of a wrought iron crosshead, 
the centre aperture of which fits on to a cylindrical 
projection cast on to the breech of the gun in place 
of the usual eye or breech button. The carriage runs 
permanently upon four rollers, guided by angle iron trams 
along the top surface of the traversing platform. The 
elevation or depression of the 68-po 
humble deference to the not-to-be-disputed opinion 
of those of that day, with whom there was “nothing 


connected with the timber | 





| 
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passing horizontally through | 
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the views of the more majorwm “authorities” for whom 
it was prepared, but to the ponderous guns of to-day 
it is inapplicable. The traversing platform B is formed 
simply of boiler late, like a shallow rectangular box with- 
out a lid inverted, and strengthened by a longitudinal mid- 
rib, The four conical rollers upon which it traverses are 
contained in the vacant space Peneath the upper surface, 
out of the way of injury and of the men’s toes. They run 
loose upon bolts or axles passed through jaws at each side 


| the roller, and got at by raising the platform if necessary. 


take on to the end gudgeons | 


Along the top surface of the traversing platform runs a 
deep rib M in section like a large deep Vignoles or flat- 
footed rail. Thisis seen in plan, in Fig. 6, in side in Fig. 4, 
and in cross section in Fig. 5. This rail was to take the 
two friction blocks of the “ compressor,” the construction of 
which is as follows:—A strong cross shaft passes through 
bored bushes in the carriage cheeks across from one side to 


| the other, and at either end outside the cheeks has got a lever 


under gun was, in | 


possible for handling a gun, as good as the ordinary | 


four-foot handspike and side tackles,” designed to be 
effected by these favourite and primitive tools. It 
is accordingly effected by lifting the gun at both sides 
simultaneously by handspikes, using the rear block 
W as theirfulcrum, and sliding the forward block W up the 
inclined top edges of the cheeks of the carriage until home 
to the bottom side of the gun, and then sliding the first- 
named block up to the same position, and so on. This 
method, there can be no doubt, would prove very ready and 
very quick with a 56 to 95-cwt. gun,and so far would justify 


keyed on (or upon a square) H, in Figs. 4 and 5, capable 
of porde: xf the vhaft Pa mo about 126 deg., as p ben 
the dotted lines and segment of a circular are in Fig. 4. 
In the position shown in that figure the compressors are 

ipping the mid-rail, and the ends of the levers are at 

rth sides secured by a es form of latch, so that they 
cannot start when the recoil takes place. The movements 
of the compressors were produced as follows, as seen tole- 
rably distinctly, though on too smalla scale, in Fig. 5. The 
wood blocks at either side the mid-rail are secured to the 
lower clawed ends of a pair of wrought iron iarly 
shaped jaws. These are jointed together at top (above the 
cross shaft) by two very stiff flat steel springs V, Fig. 5, 
distant in the forward and rear direction some inches 
from each other. The springs are curved, the convexity 
downwards, the centre part of which bears upon the top 
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part of the jaws. The cross shaft passes freely through the 
= just at the level to clear the top of the inid-rail and 

low these springs. If quite unconstrained otherwise, 
the action of » en springs is not only to hold together the 
upper end of the jaws, but by its form of repose, 
to keep these jaws open below, and so to keep the 
compressor techs clear of the mid-rail. At the back of 
each of the jaws is formed a portion of a circular spiral 
surface whose centre is the axis of the iron shaft passing 
through the hole ee the jaws in the middle of the 









spiral. Keyed on to the cross shaft facing these spirals, 
which ape nded at one side and right handed at the 
other, are twe collar blacks of iron or steel, and two corre- 
nding spi pF partion: Hp be 180 deg. of a screw 
thread, eaeh returning back inte itself inversely through the 
other ij Re psy obvious that when these 
rts ed to each other the compressor 
locks wif teadt pt free and off from the mid-rail, 
while the lever H is in the position shown by the dotted 


line in Fig. 4, pointing forward, but that they will gri 
the mid-rail forcibly by the oo of the a 3 
when the same lever is turned into the position as 
shown in the figure; the latter being that in which 
the gun is ready for discharge, the former that in 
which it is ready to be run freely forward, Remembering 
that these designs were produced in 1856, i¢ would seem 
that this is in reality the original of “friction com- 

ressors” for resisting recoil, by gri some sort of 
ongitudinal bar laterally between the carriage cheeks. 
The writeris notacquainted with any propositions or designs 
for any form of friction compressors uced prior to 
that date; nor, indeed, with any arrangements for retarding 
recoil by friction other than that producible by the weight 
of the gun and carriage upon the racers, or the quadruple 
gripping of the racers as adopted in the Woolwich pattern 
56-cwt. gun, as illustrated at p. 154 of our last impression. 
If this be so, the compressors which have, under the names 
of different inventors, asthe Elswick Company's, the Arsenal 
designs, and varions othera, since been produced, and 
which are all, in fact, but modifications, and very slight 
ones, of what we have above described, must be considered 
as mere unacknowledged ions of the leading ideas of 
those designs, which, produced and shown to very many in 
1865, and officially prodyced in 1858, were actually 
published in 1861.* Two other designs were, alon 
with those we have here and in our last article 
described and illustrated, also submitted by Mr. Mallet, 
One of those was for a still simpler arrangement 
than any we have described, and was intended—at 
the suggestion of Sir John F. Burgoyne—to adapt the 
muzzle pivoting mounting for the Sin. guns to the 
then existin, oolwich pattern of timber traversing 
carriages, and, as far as practicable, to the existing timber 
carriages. In this design a combination of right and left 
hand screws for the elevation of the gun by the trunnions 
was produced, which was not only new as an artillery ap- 
plication, but absolutely new as a mechanical combination. 
The other and last set of designs produced then by Mr. 
Mallet comprised an entirely new arrangement of sus- 
pended muzzle pivoting gun slide, all the movements of 
which he showed how to effect by hydraulic power. The 
advantages offered were:—“That the gun, even though 
twenty tous in weight, should be under such easy and ab- 
solute control by one man, and the rate of angular move- 
ment in ahy direction so rapid, that a boat or ship in the 
most rapid motion may be kept covered, and the gun even 
be discharged as it moves, if necessary.” It gave, in a 
word, the capability of “shooting flying” with cannon. 
As we have no abject here but to trace as exactly and as 
impartially as we can the history of muzzle pivoting in 
the successive inventions of different persons, we shall not 
pursue the description further of those earlier plans of Mr. 
Mallet. Those specially interested may find those we omit, 
with the rest, described in the Practical Mechanics’ Journal, 
as here referred to. 

The wet blanket was so effectually applied by the 
Ordnance Select Committee that nothing whatever 
seems to have been done—no attention even given to 
the subject of muzzle pivoting from the end of 1859 
up to some time in 1863, in autumn of which year 
the next step, and a very decisive and meritorious one, was 
made by Lieut.-Col. G. Shaw, R.A., then assistant-super- 
intendent in the royal carriage department, Woolwich 
who submitted about that time to the Ordnance Select 
Committee a design for a muzzle pivoting gun carriage, 
which was intended to effect the object, without there being 
any actual or material pivot for movement in vertical ares 
at or near the muzzle of the gun. That is to say, he so 
mounted the gun that its movements im the vertical arc— 
i. ¢., of elevation or of depression—are produced round an 
imaginary point at or near the muzzle, and are the same in 
effect as though there was at that point a material pivot. 
Fig. 7 shows in general elevation Colonel Shaw’s arrange- 
ment, which has undergone some improvements in detail 
since the date of construction of the earliest 68-pounder 
gun thus mounted at Woolwich. 

Before proceeding further to describe his arrangements, 
however, it will be advantageous to offer a few general 
remarks as to what are the chief conditions which must be 
observed constructively in the designing of any really use- 
ful muzzle pivoting gun carriage. These conditions, as in 
every other mechanical problem, are divisible into those 
which ought to be observed, and those which ought to be 
“conspicuous by their absence.” Of the former class the 
following are the chief :—The mounting must be such as 
shall give at least as large a horizontal training are, and as 
large a vertical arc of elevation and depression, as any 
existing carriage and platform; but any design for muzzle 
pivoting will very ill carry out to the extent which the 
method admits of, the mobility of the gun, unless it shall 
be such as shall extend considerably both these arcs. From 
40 deg. to 70 deg. of training angle, and from 15 deg. to 
25 deg., or thereabouts of vertical arc, are already procured 
by various forms of trunnion carriages. ‘Fhe width of the 
gun port or of the embrasure and that of the traversing 





* See ‘f Praetical Mechanics’ Journal,” for December, 1861, February and 
April, 1862. p 





platform in reality usually now determine the limits of 
training arc; and the height of the gun carriage and the 
effects of recoil at great elevations and depressions usually 
limit the vertical arc. As the width of the port or embra- 
sure is with muzzle pivoting no longer a question, and the 
splay or taper of the small aperture needful through an 
armour-clad ship or a shield-stopped embrasure, may be 
very great if properly designed, without great reduction in 
strength, so the training limit in muzzle pivoting mainly 
rests with how far back from the muzzle of the gun we 
can keep the most advanced part of either the carriage or 
the platform. 

e have in muzzle pivoting no longer the advan 
given by trunnions of having merely to overcome for ele- 
vation a small fraction of the wejght of the gun. We 
must now lift bodily at the least rather more than half the 
weight of the gun, and we may have to lift the whole 
weight. This must be done with celerity, of all other 
things probably the most important single condition in all 
gun mounting; and the combination must be such as shall 
make this at least equal to what is already attained with 
trunnions, the manual or other power applied being 
of course uate to the increased resistance, At 

resent the whole are of elevation of some very 
vy guns in our own service can, it is stated, be passed 
through in ninety seconds, and the writer has reason to 
believe that some heavy guns in the French service, 
by a different system of parts, are moved a good deal 
faster, This at once indicates the undesirability — 
the imperfection, in fact—of any arrangement for muzzle 
pivoting which, like those of Heathorn or of Gruson, 
add to the weight of the gun itself, a prodigious mass of 
side levers, and what not, which must be lifted and de- 
pressed with it, in addition to its own weight. It is 
searcely necessary to add that the arrangements, however 
exquisite in ingenuity of design, to meet the real difficul- 
ties of the mechanical problem of packing into a very con- 
fined space the means for several complicated movements, 
all to be made with much energy, must be extremely 
simple in their nature, such as ordinary leading gunners 
ean soon understand and handle, and that they must be 
such that if partially disabled they shall be readily and 
rapidly restored by substitution part by part. We might 
go further into the positive conditions demanded by the 
problem, bat these must here sudice. 

Amongst the negative conditions some of the chief are the 
following:—The gun, however arranged, should be mounted 
so that the disabling of some one small .—* of the system 
shall not necessarily disable the whole. Muzzle pivoting 
involves—as being, indeed, its great and high object—the 
result that until the face of defence be absolutely destroyed 
—until the armour plating or the shield in front be 
actually beaten in—no solid or hollow projectile, as a single 
mass, can strike the mounting of the gun. It is possible, 
though the chances are excessively small, that the gun itself 
when run forward may get “a regular facer”—that a shot 
may strike plump upon the muzzle, and then as now 
there will probably be an end, for the time, of gun and of 
mounting. Or it is possible that when the gun is run 
back for loading after discharge a projectile heavy enough 
to destroy the iron stopper or shutter that ought at such 
moments to close the aperture of every port or embrasure, 
may strike the aperture, and if so the results must prove 
very disabling. But what has practically to be guarded 
against in muzzle pivoting mounting is the possible effect 
of splinters and mitrail/e driven in through the small 
aperture at all sorts of angles, from the effects of heavy 
impact of solid projectiles upon the face of the work out- 
side, of shells bursting at or in the face, and from frag- 
ments of iron fastenings, &c., driven to the rear from the 
inside face of the iron defences by external impact. 

These conditions, therefore, demand that there should 
be no small parts, wheels, pinions, screws, or the like out- 
side the cheeks of the gun carriage, and so unprotected by 
these; that above all, there should be no “ gawky” things 
of any sort standing up anywhere above the level of the 
gun or the carriage, to be struck, bent, or broken away; 
and that, yet more importantly, there should be in the 
system of mounting no great side levers or radius bars or 
girders or the like, passing in their necessary motions close 
past each other like scissors blades, so that a single frag- 
ment of iron driven in forcibly between two such, shall be 
able to jam them hard, and in a moment disable the gun 
until many heavy parts are removed to clear it again. 
It is important again that the nature of the mounting 
should be such, that damage done to the parts at one side 
of a vertical plane passing through the axisof the gun cannot 
make the gun drop and jam itself or the gear at that side, 
and generally the nature of the mounting should be sueh as 
to present not much more delicacy, as respects the effects 
of a heavy blow upon the muzzle of the gun, than with 
trunnion mounting, nor be such, as in confined spaces, like 
turrets or casemates, would be more likely to overturn the 
gun upon its unhappy crew; we cannot, however, further 
go into minutiz. Enough has been stated to indicate that 
some of the original designs produced by Mr. Mallet, as 
described in our last article, and more especially the 
arrangements shown in Fig. 2, and in a less degree in 
Fig. 1, were amenable to serious objections on the score 
of some of the conditions we have specified. 

His other designs, amongst which we may reckon that 
shown in Fig. 4, are as free from parts liable to be dis- 
abled by splinters or mitrai’e as perhaps any muzzle 
pivoting that can be produced, but all of them, in 
common with every design which effects its object by an 
actual or material pivot at or very near the muzzle, are 
amenable to the other objection that the arc of horizontal 
training is necessarily limited, and that there is some little 
difficulty in passing the muzzle of the gun always suffi- 
ciently far out through the aperture of the port or embra- 
sure, as to ensure neither air concussion nor smoke, coming 
back into the turret, ship, or casemate. 

While, therefore, it remains, no doubt a fact, that it is 
possib's to arrange muzzle pivoting mounting so as to be 
practically free from any real objection of importance, 





although with actual pivots at or near the muzzle, it is 
also a fact that any arrangement which, ceteris paribus, dis- | 


penses with any material pivots or other bearings to the 
gun in advance of the most forward part of the gun car- 
riage itself, presents advantages so t that we ought 
always to prefer it. Hence, as we , “md already stated, 
Colonel Shaw deserves great credit for the origination of the 
notion of mounting the gun so that its movements in the 
vertical arc shall be round an imaginary, not an actual, 
pivot. The kinematic principle upon which Colonel 
Shaw’s arrangement depends is the following:—If a 
right line axis or a gun be supported at four points 
symmetrically pivoted at each side of a vertical plane 
passing through that axis, and having the centre of 
gravity of the line or gun somewhere between these 
and in that plane, then, calling either of the rearmost 
of these points B, either of the forward ones A, and 
a point at the muzzle and in the axis of the gun M; 
if we can confer simultaneously upon the two points B, 
and the two points A, motions such as would be described 
by one and the same originating velocity in vertical 
ares round the axis M, and with the radii M B, 
and M A, respeetively, and that the axis. of the 
gun and the gun itself follow the motion of these points, 
B B', and A A', then shall the gun always remain 
(within the limits of motion) radial to the horizontal axis 
M—that is to say, shall, as to elevation or depression, be 
muzzle-pivoted. 

The first gun mounted, as in the figure, wasa 68-pounder, 
and one hundred rounds were fired from it, it is stated, with- 
out injury to any part of the mounting, except to four hand- 
wheels, which originally took the parts of the four winch 
handles, three of which are seen in the figure. These hand- 
wheels were shaken off or broken by the recoil. The first 
gun mounted had its trunnions cut off, and then in front 
and rear of their former position two large wrought iron 
rings were shrunk on upon the body of the gun: Each of 
these had at either side of the mid-plane of the piece a re- 
cess or mortice cut, by which the rings rested upon four 
toothed sectors, of which parts of the two rear ones B B! 
are seen in the figure. These sectors traverse in hollow 
circular grooves, rectangular in cross section sunk into the 
inside faces of the timber cheeks of the gun carriage ; and 
engaging with these, and also sunk in, in the same way, 
are four toothed pinions, whose diameters respectively 
in pairs are such that with equal angular motions 
of their axes the two rear and the two front pinions shall 
confer the requisite velocities of movement either way 
upon the toothed sectors, viz, V:V‘::MB:MA; the 
rest is quite obvious from Fig. 7. The axes of these pinions 
all come through the cheeks of the carriage; each has 
keyed upon its outer end, a worm wheel engaging in an 
endless screw, both screws at the same side being upon 
one common shaft, and both shafts being geared together 
by a cross shaft and mitre gear in the rear. 

The gun is by the above arrangement he/d in position 
anywhere within its limits of vertical motion, but to take 
off the heavy jar of recoil, especially at extreme eleva- 
tion or depression, from this system of toothed gear, four 
clamps are provided, two of the handles of which are seen 
in the figure, which grip the sectors when the gun is about 
to be fired. A more enlarged, though not.more complete, 
description of this mounting, by Colonel Shaw himself, may 
be seen in the Practical Mechanics’ Journal for 1st 
August, 1864. From some notes following that account, it 
may be learned that the inventor himself expressed his 
obligations to some subordinate officer of the Royal Car- 
riage Department for,assistance in the carrying out of the 
details of his invention. In these details it is, however, 
that we think its weak points lie, and we are obliged to 
confess our inability to see yet how this design can be 
carried out practically in any way so as completely to get 
rid of these. 

The improvements that have been made since August, 
1864, so far as we have been made acquainted with them, 
consist only in substituting for the two rings shrunk on the 
gun a wrought iron cradle, so formed as to engage with the 
four sectors and to afford a seat at each side to receive the 
trunnions of the guns, so that the latter do not require to 
be cut off. This is no doubt of some importance, and would 
be inevitable were an attempt made to mount heavy 
wrought iron ordnance upon this plan. Practically con- 
sidered, however, the arrangement appears to us to have 
some inherent defects of an irremediable character, and 
some of these are of such a nature that however well 
it may have proved itself capable of standing the 
firing from a 68-pounder 5-ton gun, with service charges, 
we do not deem it feasible, if possible, to mount a 
22-ton gun in the same manner with a successful result. 
There are exposed at each side of the gun carriage, no 
less than ¢en sets of pieces of toothed gear, or twenty pieces 
in all. The breaking or bending, or even breaking out of 
a tooth or two, from any one of which disables the whole 
system. The tooth-lifting gear is most disadvantageously 
circumstanced. The whole weight of the gun bearing 
down upon the pinion teeth inside the gun carriage cheeks, 
and tending to tilt up the outer ends of their axles, is re- 
sisted, and the axles kept truly in place only by the 
miserably short bearing (in length equal to the half 
or less, of the thickness of the cheek of the gun 
carriage) through which the pinion axles pass, and this 
tilting is aggravated by the pressure upwards of the worm 
wheels (of the rear sectors) by the action on these of the 
endless screw teeth. The clamping of a// four of the sec- 
tors is imperative, and always liable in heat of fire to be 
neglected. If the unclamping of any one of the four sectors 
again be neglected the gear is liable to be obliquely strained 
or broken. When the gun is depressed parts of the sectors 
stand up above the cheeks of the carriage, and those, as 
well as every morsel of the complex system of shafting, 
gearing, and winch handles, all stand free and ex- 
posed to be struck by splinters and mitraile. The 
power that can be brought to bear upon the 
four winch handles, the two forward ones of which 
are extremely ill placed for effectual working, is small 
enough, even for a 5-ton gun, if the requisite celerity of 
movement be attained, which we believe has not been 
attained with this mounting; and every practical mecha- 
nician accustomed to the combinations oi cranework or 
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lifting machinery, will probably come to the conclusion 
that to work a gun of more than four times the above 
weight by any modification of this arrangement would 
result in failure. The combination also from its very 
nature is extremely expensive in proportion to the end 
achieved. We arrive at the conclusion that, elegant as is 
the fundamental thought upon which this method of 
muzzle pivoting is founded, and ingenious as are the 
methods by which se far it has been carried into 
practice, it yet is one not likely to be extended, and that in 
the future progress of muzzle pivoting it must give place 
to other arrangements which shall be fitted to carry that out 
without the help of any material pivot'at or near the muzzle 
of the gun, and which shall also free from the objections to 
this, some of which we have just pointed out. Colonel 
Shaw will always be justly credited with having been the 
first person to succeed in inducing the Ordnance Select 
Committee of Woolwich to admit that their wholesale disap- 
proval of muzzle pivoting in 1858 was ill founded,and, indeed, 
unjust; and in having proved in a practical form that the 
system, is both valuable and practicable, as well as having 
been the originator of a decisive theoretic advance as 
respects it. 

In our next article we shall describe Heathorn and 
Wells’, and some other arrangements, accompanied by some 
critical and other remarks. Captain Heathorn’s methods 
of mounting were exhibited at Paris in connection with 
Admiral Halsted’s, fine collections of models of his fleet of 
turret ships. 





HIGH-SPEED STEAM ENGINES. 


In all probability there are not a dozen high-speed steam 
engines of any considerable power at work in England. 
By high-speed engines, we mean those in which the piston 
gets over a great number of feet per minute by dint of 
rapid reciprocation. We do not allude to engines of long 
stroke making comparatively few revolutions; nor does 
our proposition apply to locomotives or marine engines, 

That certain economical advantages would be secured by 
the use of engines of rapid reciprocation we have repeatedly 
shown, and that much would be gained in the way of 
saving space and weight, where space and weight are of 
importance we need hardly point out. We believe that 
these truths are fully recognised, and we know that man 
engineers have endeavoured to apply them in practice with 
very indifferent success. It is worth while to consider for 
a moment why. The tardy adoption of high-speed 
engines we do not believe to due to prejudice. en 
daily resort to piston speeds far greater than those 
contemplated by Watt; and changes of much importance, 
and infinitely more radical in their nature, have been 
introduced and adopted without hesitation. The histo 
of the steam-engine proves that prejudice has little, if at 
affected its progress towards ultimate perfection; and it 
would be a most difficult task to set about demonstratin 
the proposition that but for prejudice it would be men | 
better now than it is. We therefore dismiss without 
hesitation the notion that high-speed engines are not 
freely used because employers of steam power will not 
try them. We must seek for the cause of their want of 
popularity elsewhere. It can be shown that existing slow- 
speed engines do very good and satisfactory work, and it is 
certain that any Pte 5 ay for favour intending to displace 
the slow-speed engine must manifest excellent qualities. 
The point to be discussed is simplified by this fact; 
the question for consideration is reduced to very narrow 
limits. In what way is the high-speed better than the 
low-speed engine? Is an engine running at 150 revolu- 
tions per minute better than one of equal power running 
at 50 revolutions ? 

Now, if we are prepared to accept an answer based on 
theoretical grounds, there can hardly be a difference of 
opinion on the subject. As far as regards the use of steam 
the high-speed engine must be much better than its low- 
speed rival. But manufacturers and others refuse to 
accept as final, decisions based on theory alone; and, tried 
by practical tests we fear it must be admitted that the 
high-speed engine proves itself wanting. That an engine 
may be made to run at 300 or 400 revolutions for some 
time with success we believe, but such a machine cannot 
be classed as an ordinary engine. It is nothing more or 
less than a delicate mathematical instrument, if we may 
use the phrase. It is quite unfitted for ordinary control, 
and it cannot be made by ordinary machine tools in the 
hands of such fitters as are to be had for 30s. a week. 
Both in design and get up it must be the practical embo- 
diment of talent and handicraft skill of a very high order 
indeed. This much is admitted by the warmest advocates 
of the principle; and its truth is demonstrated by the fact 
that the only high-speed engine promising success—the 
Allen Engine—is one of the most elegant and refined 


conceptions of the brain that has ever been pro- 
duced by a mechanical engineer. From this premiss 
it directly follows that high-speed engines must 


be expensive. It is true that less material being used 
money is saved in one way as compared with the low-speed 
engine; but, upon the whole, high-speed engines, if good, 
must be more costly than their rivals. We care nothing 
for isolated sales at low or moderate prices to the contrary. 
Should it ever happen that quick running engines take 
the place of those now in use, it will be found that more 
mouey must be spent per horse power than is spent now. 
Again, it is folly to put such engines into the hands of | 
ignorant or careless men. They cannot be locked up in a_| 
room and left to take care of themselves, All experience | 
proves that they require constant attention, and we see no | 
reason for concluding that any material change for the | 
better can be effected in this respect. It is also probable 


that such engines will require repairs more frequently than | P° 


slow speed engines, and it is certain that all such repairs | 
must be expensive. Finally, high-speed engines have 
earned for themselves an objectionable reputation for 
liability to break down ard behave treacherously to their 
employers. In theory none of these things should come 
to or have existence. It ought to be as easy to turn 
a mathematically round as the two or three hundredth ' 





part of an inch oval, and to set a brass to the thickness of 
a spider’s web as to that of the hair of a judge’s wig, But 
in practice we know that it is not as ,and it. requires no 
peculiar gift to understand that high-speed engines to 
stand a chance of success can only be made by engineers of 
the highest ability, having the best plant which it is possible | 
to obtain. This simply means that even if su ul they 
can only be made by a few firms having large capital and 


great skill; and this fact will effectually prevent their 
popularisation, 
ow, against all this, what have the advocates of high- 


speed engines to lay in the scale? As regards theory 
much, pay as regards practice, nothing whatever, 
Low-speed engines burn as little coal as high-s en- 
gines; at least there is no evidence to show that the Allen 
engine, for example, has ever dieplapen ~~ unparalleled 
economy. It has, we believe, been beaten by the Corliss 
engine, which cannot compare with it for a moment as the 
roduction of refined mechanical talent. Whatever has 
en done in the way of economy of fuel has been done 
almost irrespective of rapidity of reciprocation, That 
high-speed engines are smaller than those running 
at a moderate pace is certain, but in the greater 
number of cases which occur on land space ig of 
very secondary importance indeed, Weight is saved 
to a certain extent, but this fact would only tell at 
sea, and we do not now speak of marine engines, The 
task which must be accomplished before the prophets and 
apostles of high speed can hope to achieve commercial suc- 
cess in the manufacture of steam engines is this—they 
must convince the public that these machines are*not only 
better than those which they are intended to displace, but 
better in some tangible practical d The fact that 
they are beautifully got up or exquigitely designed will go 
for nothing. The man in search of steam engines w 
admire, but he won’t buy. We honestly believe that the 
makers of high-speed engines have not judiciously adyo- 
cated their wares, and that they haye suffered in conse- 
quence. Where is there evidence of engines running for 
months, day and night, at 250 revolutions, and burning 
but 2 Ib, of coal per horse power, yet costing no more than 
a cumbrous machine of the ordinary type? As soon as 
it can be proved that high-speed engines are in practice 
better than low-qpeed engines they will be bought freely if 
they can be supplied; but all the appeals which may be made 
to the public, based on beauty of design or workmanship, 
or on theory, must fail to secure commercial success. 4 
hold any other opinion is simply to believe that the public 
is actuated by special and unique impulses in purchasing 
engines. Nothing but favourable facts can ensure sales, 

e are not of the number of those who hold that high- 
speed engines can never be made to do. On the contrary, we 
have persistently advocated high speeds within reaso 
limits, and we have had for our principal object in writing 
this article the desire to evoke information from those 
who have practically tried high speeds in competition with 
low s s. We wish to hear, too, something as to the 
results which have been secured in point of economy of 
fuel and in freedom from breakdowns. In a word, 
let us have this subject of high versus low speeds thoroughly 
ventilated. Let us have the results of actual extended 
experiment from which to form an opinion, It is a reproach 
to the engineering community that a question raised 
many years ago is not yet settled—or are we to conclude 
that it has been practically settled some time since against 
high speeds ? 











MACHINERY USED IN THE MANUFACTURE 
OF TOBACCO. 


THE conversion of tobacco from the raw leaf into the com- 
mercial article is a special branch of manufacture, involving the 
use of somewhat complex and nicely-adjusted machinery. The 
whole process is interesting, and as we have recently discovered it 
to be carried on largely within a few doors of our office, we now 
propose to place before our readers a description of the various 
machines employed. The works are situated in the b t of 
the tobacco warehouse, No. 172, Strand, belonging to Messrs. 
J. A. Archer and Co., who have kindly placed at our disposal the 
complete set of their working drawings from which our illustra- 
tions are made, We were very pleased with the judicious arrange- 
ment of these works, and with the make and finish of the ma- 
chinery throughout. The fact of a 10-horse engine and boiler, 
a tobacco cutter making some three hundred strokes per minute, 
and other machinery being worked in a house in one of the main 
thoroughfares in London without the slightest inconvenience, 
much less annoyance, either to neighbours or to the public, speaks 
well for the high character of the whole of the apparatus. 

We will first take the steam engine which imparts motion to 
the rest of the machinery, and in which the designer, Mr. Peter 
Brotherhood, of the firm of Kittoe and Brotherhood, of Compton- 
street, Clerkenwell, has carried out some very important improve- 
ments. This engine is of the horizontal class, and is shown in 
side elevation at Fig. |, and sectional plan at Fig. 2, whilst Figs. 
3 and 4 show respectively an elevation at the fly-wheel and at the 
cylinder end of the engine. The cylinder is 10jin. in diameter, 
with a stroke of 2ft., and the engine is arranged to work with high 
pressure steam used expansively. To effect this a cut-off valve of 
a double D shape is provided at the back of the main slide- | 





valve, the main valve having suitable ages cast in it. 
The —_ of the cut-off valve allows two admissions through the 
main valve, the steam passing the outside edge and beneath the 
D at the same time, so that there is but little wire-drawing of the 
steam. The motion of the cut-off valve is regulated by the action 
of the governor, so that as the governor rises the travel of the cut- 
off is checked, and the main valve ing on to the end of its 
stroke the port at the back is cl and the steam is suppressed. 





This action is varied by the motion of the governor from the full 
opening of main valve cutting off at about two-thirds of the stroke, 
to non-admission, so that the engine takes only just so much steam 
as it requires for the work it is doing. In our engraving A is the 
main valve, which has the full throw of the eccentric. Bis the 
cut-off valve, which is worked by a rod ing through the bottom 
spindle of the main valve. This spindle passes to the fure end of 
the engine, where it terminates in a plate C, having a stop ata 
certain distance ateach end. A slot is provided in the gets which 
allows the passage of a spindle through it, and by which it is sup- | 
rted. On the end of the spindle isa double cam D, which has | 
imparted to it by the governora motion of one-fourth turn. When the | 
cam is in a vertical position the motion of the cut-off valve is un- 
checked, and it moves with the main slide, but as the spindle and 
cam move round, its travel isarrested, and suppression takes place. 
The motion of the cam spindlo is effected as follows :—In its centre 
a pinion, E, is keyed, which gears into a rack cast on a hollow brass 
plunger, working in a cylinder F. A slot is provided in the 
cylinder to allow of the motion of the rack, and a spring acts 
against the back of the plunger. An air pump G, of chapl con | 


| tobacco as here pre 


| present apparatus 


struction and worked by an eccentric, pumps air to the back of 
the plunger and acts against the spring. A small cock H, on the 
air pump, allows the escape of a certain quantity of air which may 


| be regulated by turning the cock. Any increase of speed in the 


eon the plunger, which is forced 
turning the cam and acting upon the cut-off valve, thus 
checking the motion of the engine. The engine may be stopped 
entirely by closing the small cock on the air pump. ‘ 
Steam is provided to the engine from a 10-horse power Field 
boiler, which is chown ie vertical section of plan . Fi tr 
enlarged section of a circulating tube wn at e fire 
box and tube plate of this boiler are best Low Moor iron, 
the remainder of the boiler of B. Bloomfield iron. The 
er is fitted with a manhole door, mud holedoors, and a 
furnace door. It has also a stop valve, safety valve, Bourdon’s 
ressure ga’ vacuum valve, pressure valve for feed pipe, 
i The boiler is let into the flooring of the machinery room, the 
stokehole being at the m of a few steps, and occupying but a 
very small ground space. 
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In the manufact of cut theese leaves, which, as im- 
rted, are very ary td brittle, ned, or they would be 


roken up by the cutter. softened by 
moisture they are s to the gees Hi ne, which was sup- 
plied by the inventor, Mr. R. of ohn-street-road. In 
our engraving Fig. 6 represents a view of oF. Legg’s machine 
for combining the operations of comprenning and ontting tobacco, 
Theconnecting-rod is vedin this view, and the knife-back, boss, 
t, and bearings an W, shown in section, 
. 7 is aside elev: of the knife back shaft, one of 
bearings, and one justing screw, shown in section. 
ig. 8 is a front ele ihe, Fev ot the carriage frames 
removed, and the I nd its bearings 
shown in section. 4 longitudinal vertical section through 
the line A B on Fig. This machine is @ great improvement 
upon those formerly used for the same purpose, and from an 
inspection of its working we are ena’ to the perfect- 
ness of its operati Being self-f , cut coo can’ be 
manufactured by it m' more ex us and economical 
manner than by the old imperfect apparatus. Previously to the 
introduction of Mr. Y pecine two separate machines were 
uired for cutting uy sereddeg tobaceo of commerce. 
ese were the p' fg hem] cutting . In the press the 
ves were formed cakes, eutting engine 
cakes were cut into shreds. The labour ailing and work- 
the presses, and of removing the cakes from presses to the 
cutting engine, was , and some kinds of tobacco were 
greatly deteriorated by process. Then the mechanical action 
of the cutting engine very faulty, inasmuch as ta. it the cakes 
of leaves were pressed in a kind of horizontal vice, aid afterwards 
ueezed out from bet two ‘aces towards the 
e. Great strain ba friction were t eens. besides 
hich a considerable portion of both ends es of each cake, 
ine imperfectly cut, were thrown back as “ pickings,” and went 
to make ‘‘ smalls” in the next cake, ; 

In Mr. Legg’s machine the leaf tobacco is-received into a feeding- 
trough, or box, as seen in Fig, 9, from whieh it is pressed and 
drawn by rollers. The lower roller is of very large <liameter as 
compared with the upper ones, and is faced with wood, thus 
forming a cylindrical ie -block far. the cutting blade to 
descend upon, The upper rollers are of metal, and 
are placed between the eating tek the knife, the bearing 
blocks for their ends being so arranged they may slide up or 
down, according to the thickness of the feed. They are held 







down by a yielding pressure 
levers. All the rollers revolve 
intermittent motion, coorepincng wi 
the knife-arm by means of ratchet Ly hich may be changed 
for others with a different number of teeth when it is re- 
quired to vary the d of fineness of the cut. Thus we have a 
Gaabinction ty which a considerable amount of labour is saved, 
and the waste resulting from pressing in a separate press avoided. 
The pressure given to the tobacco is so adjusted as to be exactly 
that required for making it sufficiently firm for cutting, so that it 
separates more readily and leaves less ‘‘shorts” in dressing. The 
facility with which all the leaves are laid in and drawn forward by 
the rollers ensures that every leaf shall be cut transversely, 
which is the proper direction. The machine employed by Messrs. 
Archer is the largest size, and carries a 17in. knife. It makes 300 
cuts per minute in ordinary work, and will cut about 200 |b. of 
shag per hour. This is the finest cut tobacco, the engine doing 
about 100 cuts per inch ; the coarser cut tobaccos are turned out 
at rates varying from 400 lb. to 600 1b. per hour. 

The cut tobacco is taken from the receiver of the cutting ma- 
chine to t’:e steamer shown in side elevation, Fig. 10, an end view 
being given at Fig. 11. This machine, which was supplied by 
Messrs. Kittoe and Brotherhood, consists of a copper cylindrical 
vessel revolving in a frame on trunnions, through one of which 
steam is admitted. On the other trunnion is cast a pinion which 
gears intoa circular rack, which has a reciprocating motion imparted 
to it by means of a connecting rod and crank which is worked by 
a screw and worm wheel driven by a belt. The cylinder is fed 
with tobacco through an opening closed with a steam-tight door, 
and the machine being set in motion and steam turned into it, the 
contents are turned over four timee in one direction, and then re- 
versed, coming in contact with the steam, every part being 
thoroughly treated. The effect here is to open the cut leaf after 
the compression it has undergone during the operation of cutting. 
After being in the steamer a sufficient time the tobacco is removed 
to a hot plate—which is heated bya fire beneath—where it is ma- 
nipulated, so that overy fibre is thoroughly opened and dried. It 
is then removed to an adjoining cooling apparatus, shown in_per- 
spective elevation at Fig. 12, which is the invention of Mr. W. J. 

ohnson, of Paul-street, Finsbury. This machine consists of a large 

rforated tray to receive the tobacco from the hot plate, and 
Scotian 0 chen r into which cold air is forced from a noiseless 
blowing fan beneath. The air is spread equally under the entire 
surface on which the tobacco is laid, and is forced through the 
tobacco in its heated state. The temperature of the forced air is 
lower than that of the atmosphere in the factory, so that in the 
course of about three minutes the tobacco is cool and in proper 
condition for immediate use or packing. Previously to the intro- 
duction of this apparatus it uired nearly half a day to cool 
the tobacco and fit it for use, and even then it was not effected so 
perfectly as it is now with such rapidity. The results of this 
cooling machine are undoubtedly very satisfactory to tob 
manufacturers, as it enables them to complete the whole operation 
of tobacco manufacture in a short and definite time, and this, too, 
irrespective of atmospheric influence or the temperature of the 


We have now followed cut tobacco through the various pro- 
cesses which it undergoes in its manufacture from the leaf for use 
in Messrs. Archer's factory. It now only remains to notice 
d in two other forms, those of roll tobacco 
and snuff. But before doing this we will describe a very perfect 
and well arranged grinding apparatus, by Messrs. Kittoe and 
Brotherhood, which weed ee grinding the cutting blades of the 
tobacco machine. The difficulty has hitherto been to give the 
knife a uniform ; this is accomplished very perfectly in the 
a very ingenious arrangement, The machine 
is seen in side elevation at Fig. 13, Fig. 14 being an end view. It 
dstone of about 5ft. diameter and 8in. wide, re- 
volving ina frame. A slide is provided similar to the saddle of a 
lathe, having suitable fastenings for securing the knives. This 
slide is inclined at such an angle that as the stone wears and the 
slide is brought down by adjusting screws at each side, the knives 
will be ground to the same bevel. Motion is impurted to the 
saddle which carries the knife by a crank and connecting rod, 
worked on a spindle driven by s worm wheel off the grindstone 
spindle. The action of this on the knife causes it to travel — 
over the stone in its centre, when most on the stone, and to d 
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slightly at each end, so that a perfectly uniform edge is produced. which is in communication with another of smaller diameter but 
This stone is found to do its work well, the average time required of longer stroke,tin which the'plunger is forced down by a screw 


for grinding a knife being about three minutes. | 


In preparing roll tobacco a Jong table is used which is fitted with | to a nicety. The mill is enclosed 


@ spinning wheel by which the 
thickness of which is varied according to the class of g 


roduced. Given lengths of this rope or cord are then rolled into | —— 


lls, which are bound up tightly in cords to prevent lateral ex- | 
tension, and placed in the presses shown in perspective elevation | 
at Fig. 15, and in part elevation and section andinplan at Figs. 
16 and 17. This machine—of which Messrs. Archer have two—was | 
made and supplied by Messrs. Walter May, and Co., of Birming- | 
ham, and is found to be most effective. Its special features are 
the simplicity and ease with which the pressure is applied, and the , 
continuance of the pressure, the mode of applying the power, the 
anti-friction arrangement, and the manner of adjusting the top 
plate direct, without the necessity of working the gearing. The 
machine consists of a cast iron bottom table, having a channel 
all round for carrying off any liquid. Upon this table are fixed four | 
cast iron distance columns with wrought iron tie bolts in centre, | 
carrying the top plate, and also forming guides for the pressure | 
plate. The top plate is bored to receive a bush having a square , 
thread cut within it. This bush has a recess at the lower end | 
carrying a series of case hardened cones and gun metal distance | 
pieces, which bear upon suitable conical paths turned in a recess 
and on the underside of the top plate. The bush projects through | 
the top plate, and has fixed upon it a spur we lh Gearing into 
this is aspur pinion, having cast with it a worm wheel which re- | 
volves upon a fixed stud in the top plate. Motion is communi- 
cated to this worm wheel by a worm fixed upon the first motion 
= which is carried in two brackets on the top plate. Upon 
the end of this spindle a chain wheel is fixed, and passing over it 
the endless hand chain. The thrust of the worm is taken by a 
friction collar bearing against one of the brackets. If the press is 
required to be driven by steam power, fast and loose pulleys and 
friction coupling take the place of the endless chain and wheel. 
The main square'threaded screw of wrought iron’ is 4in. in diameter 
and jin. pitch, and is attached to the pressure plate by a wrought 
iron collar in halves screwed to the plate, a groove being cut in the 
screw to receive it. The lowerend of the screw is steeled, and bears 
upon a steel step-plate; just above the collar is a hand wheel fixed 
to the screw, by turning which the screw is made to rise in the 
nut, carrying with it the pressure plate, quite independently of the 
top gearing. It will thus be seen that the pressure plate may be 


raised or lowered quickly to suit the different balls, and then 
the power gear is applied to give the requisite pressure. The balls 
of roll tobacco are kept in this press under pressure for from 
two to tree weeks, when they are taken off ready for use. In the 
manufacture of cavendish and negro-head tobacco, Messrs. Archer 
expedite the process by using one of Mr. Legg’s steam jacketed presses. 


To reduce the tobacco leaf to powder for the snuff of commerce. 
Messrs. Archer use a pair of edge runners which are shown in sec- 





tion in Fig. 15, and in elevation in Fig. 19. These edge runners 
were designed by Mr. G. D. Kittoe, of the,firm of Kittoe 
and Brotherhood, and are specially intended to confine the | 


dust so annoying to the grinder and those who, are obliged to be| 
near them wien in operation. Tbe apparatus consists of a pair 
of granite stones 4ft. in diameter and 10in. broad, revolving on a | 
granite bed stone at the rate of about fourteen turns per minute. 
They stand on @ massive cast iron pan and bedplate,-and are en- | 
tirely self-contained. They have arrangements by which the 
stones may easily be lifted off the bed, so that any degree of weight | 
up to the full weight of the stones may-be;put upon the snuff. | 
The centre spindle is carried on a brass foot-step which rests on -a | 
cylindrical cast iron block, having :a groove cut in-it to allow of 


vertical motion, and in which the point of a set screw works to pre- | 


vent its turning with the spindle. . At the lower. end of the block 


and hand wheel. Thus the height of the runners may be adjusted 
in an iron movable casing, so that | trouble nor expense to render their plant as complete as possible. 
eaves are spun into a rope, the when dry snuffs are being prepared the particles are prevented | They have succeeded in bringing togetherfrom several sources a set 
to be | from flying off into the atmosphere. After leaving the machine 
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the snuff is passed through a sifter and packed for sale, the coarser 
portions being returned to the grinding mill. It will be seen from 
the foregoing that Messrs. Archer and Co. have spared neither 


of apparatus as perfect and efficient as any we have ever seen. 








IRONCLAD FOR GREECE. 


CONSTRUCTED BY THE THAMES IRONWORKS AND SHIPBUILDING COMPANY. 























WE illustrate in the annexed engraving a peculiar form of cen- 
tral battery recently patented in the interests of the Thames Iron- 
works and Shipbuilding Company by Mr. G. J. Mackrow, and now 
being applied to the ironclad ship King George, in course of con- 
struction for the Government of Greece. It will be seen that from 
the position of the ports on the angular faces or ends of the central 
battery which is raised on the upper deck, the guns can be turned 
round through angles of 90 deg. and upwards, and thus a converg- 
ing fire may be obtained either ahead, astern, or on the broadside. 
The battery in the case of the King George will be fitted with two 
300-pounders, which turn round as described, the slides being fitted 
with rollers which shunt at the intersection of the racers, shown 
by full black curved lines. The bulwark is not brought parallel 
to the keel aft, as it would limit the deck room; but in case of emer- 
gency the gun can always fire through the slight structure. 

The trial trip of the King George will take place in a few weeks, 
when we shall supply further particulars of the vessel. 








THe Late:Mr. MicnaEL Lang.—Mr. Michael Lane, whose 
decease occurred 01 the 27th ult., after a brief illness, began his 
rofessional career at the Thames Tunnel ‘in the year 1825, where 
e:joined :‘Sir M; I.: Brunel’s: staff. ‘From 1832 to'1834 he was 
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Brunel, and from thence he was ‘*.nsferred to the Monkwear- 
mouth Dock, Sunderland (north shore), which he carried out also 
for Mr. Brunel, and where he remained until December, 1840. 
He then first became acquainted with the Great Western Railway, 
acting as an assistant to Mr. G. E. Frere, the resident engineer of 
the western division of that line; but two years later he --o" 
the appointment of resident engineer to the Hull Docks. This 
osition he occupied until August, 1845, when he rejoined the Great 
Western Railway Comp a andb uperintendent of permanent 
way of a division of that line. He continued to be so engaged for 
a period of fourteen years; and on the retirement of Mr. Bertram, 
at theclose of 1860, justsubsequent tothe death of Mr. Brunel, Mr. M. 
Lane was made the engineer to thecompany, and retained that officeto 
the day of hisdeath. Itis said that for the last five years he had been 
more or less troubled with Bright’s disease, and had been enjoined 
not to overtax his powers. He had the reputation of e 
a thorough practical knowledge of the details of the execution o 
public works, and as a man was much-esteemed by @ large circle 
‘of friends'and acquaintances for his kindliness of disposition and 
-honesty and integrity. _Hisremains were interred at’Kensal Green 





| cemetery on Wednesday last, where a large number of the officers 


| 


and staff of the company in whose service he had spent so many 
years of his life, assembled to pay the last tribute of respect to 


isa cup | ather, and the whole works in a small hydraulic cylinder yengaged at the Bristol Docks. as‘ resident ‘engineer, ‘under Mr, | their departed colleague. 








Tl 





THE ENGIN EER 





Marcu 6 1868. Sy 
BROWN’S PATENT STEAM DRILL AT THE PERSEVERANCE IRON WORKS, LINCOLN. 





TA. \\\ \ 
YW \ » \ 
\ 


: iN 


Vx 


¥ 


. 
[el 


ZL 


WLM MU 
Z 


YANG 


Yl, 





£ 






| 


Tr 


nie) 





i i ll 
a aH | 


— - 
ii 
olny: 7 


Hl 


in 


; 


: 


ial 


SS - | 

mes ai lo" 

on) a 
| a 





i) 
i} 


L@ 
| | 
> | il IN Hilly 
S yi | HHH N \Y 
| fl Knits 


| Ah. 
HMM ¥ Ti | 


J 


i 
ae | 


SECTION 





ELEVATION 








SIDE 





(WN 


Luli 


{NM 


ula 


. 


7 py 
6 
ms! 











“A | a - POSITION OF MACHWS 
i] il ; 
” i: SHEWING DRILL IN ACTION 










SI | 





ff ad 


Wi 


a@ 


— || 
oa 


_— 
Ca, | 
Se 


oO ff 


e 
° 





aul 
\ air 


lg 





! 


no 


ee. 
— 


. H ‘ 
1) NN 
a me S ( 

\ 













































































172 


THE ENGINEER. 





Marcu 6, 1868. 





RAILWAY MATTERS. 
- A —_— line of rails has been laid through the Gillingham 
unnel, 


Ir is rumoured that the Dom Pedro Railway is to be sold to an 
English company. 

THE Temple Combe Junction branch will be opened towards the 
end of the ensuing summer. 

THE Great Northern and Western of Ireland branch line to 
Foxford will be opened on the 1st of May next. 

THE directors of the Colne V: and line propose to 
spend the profits of the current half-year on it way. 

THE doubling of the Ni and romp 
about ten miles in length, has the half- 
year. ; 

Srvce the South-Bastern Railway was opetied for traffic the oom- 
pany have carried 400,000,000 passengers, and 10,000,000 tons of 
merchandise, 

Tue Great Western directors request votes of the proprietors 
additional rolling stock, M steamboats, and new poor Ay 
stations to the amount of £72.39. 

THE ma, fo Mg carr have ar in Lag age for the 
purchase of lands near New-cross, an oenig <pri hgh wre 
existing arrangements with the Great Eastern way Com 3 

THE Great Eastern Railway caapany Seve notified that they 
are prepared to renew their overdue debentures and those falling 
due, at the rate of five per cent. per annum for three or five years. 

Tue South-Rastern Company’s steamboats have run 26,000 miles 
in the course of the past half-year, some at the rate of fourteen 
statute miles per hour, and the new boats at seventeen miles per 
hour with great success. 

Tre chairman of the Swansea Vale line, in moving the adoption 
of the report, said the large proportion of preference capital kept 
the ordinary dividends dewn, for had the line been constructed 
out of original capital the distribution would be 3 per cent. 

Tur South-Bastera shareholders passed a resolution some time 
ago to the effect that no capital should be expended on new works 
until the dividend on the ordi: stock was increased to 5 per 
cent. perannum, ‘This resolution is now being carried out. 

Tne report of the Kingsbridge Company expresses regret at 
the slow progress of the works, owing to The difficulty of obtaining 
possession of the land, and also at the reluctance of shareholders 
= pay calls. The works were commenced on the 24th of June 

ast. 

Tut South-Eastern working expenses are less per train mile than 
the Lancashire and Yorkshire, the London and North-Western, 
and other great lines. The company have now more than an 
ample supply of rolling stock; they have also 243 engines, of which 
forty-five engines are held in reserve. 

Av the meetings of the Dublin and Belfast Junction and Irish 
North-Western Railway Companies in Dw the subject of = 
chase of railways was again mentioned; the -lieutenant’s 
observation was interpreted as an evidence that the Government 
have an intention of taking this step. 

THE negotiations for an extension of the exis agreement 
between the Great Western and London and North-Western Com- 


panies, which were commenced in the spring of last year, but were 
afterwards temporarily suspended pending the reorganisation of 
the Great Western Board, have been renewed. 

On Monday night, four carriages of a train from Perth to 
Dundee were thrown off the line, near Trinity. Hutcheson, the 
guird, who was sitting on the top of a carriage, was thrown to the 
ground, and severely hurt. Several passengers were injured, 


including Mr. Julien, a comedian, travelling from Dundee to 
Halifax. 

THE report of the Buckfastleigh, Totnes, and South Devon ecom- 
pany states that during the last six months ineffectual negoeia- 
tions have taken place between the directors and the contraetor, 
with the view of getting him to complete his contract, and they 
are convinced that the works will remain at a steundstill umtil 
another contractor is obtained. 

Tue works for doubling the Worcester and Hereford and Taff 


Vale Extension lines, which, under the agreement made with the 
Midland Company in 1863, were to be completed by the Ist of 
July, 1868, and over which the Great Western Company gave the 
Midland running powers, so as to afford them access into South 
Wales, are being rapidly proceeded with. 

Tue chairman of the Peterborough, Wisbeach, and Sutton Com- 


pany states that the directors have not yet effected a settlement of 
the disputed accounts with the Midland Company. He feels con- 
viuced that the leading company does not do justice to the line in 
developing its resources, Representations have been made to Mr. 
Allport, the manager, but as yet without effect. 

THE Wellington and Drayton Railway, whieh was promoted in 
1861, with the view of affording the Great; Western Company’s 
traffic a more direct route towards Manchester and the manufae- 
turing districts, and the Much Wenlock and Craven Arms Rail- 
way. both of which lines are worked by this eompany, have been 
opened for traffic during the past half-year. The length of the 
former is sixteen and of the latter thirteen miles, 

Tue consideration of arrangements between the Great Western 
Company and the Bristol and Exeter, South Devon, and London 
and South-Western Companies, of a similar character to those 


contemplated by the bill introduced into Parliament in the last 
session, but which was subsequently withdrawn, has again been 
entered upon, The directors, strongly Se ops with the im por- 
tance of the proposed arrangements to all the eompanies eoncerned 
in them, will use their best efforts to bring them to a satisfactory 
conclusion on equitable terms, 


At the general meeting of the South-Eastern Railway Com: 
on Thursday the report and accounts were adopted and a diviten 


at the rate of four per cent. per annum declared. A special meet- 
ing was afterwards held, wien the memorandum of agreement 
with the Grighton and Chatham and sover Companies was con- 
firmed. A committee of shareholders was appointed to eonfer 
with the South-Western authorities as to the use by the latter 
company of Charing Cross and Cannon-street stations, so as to 
avoid, if possible, the threatened litigation on the subject. 

THe Paull Mall Gazette thinks the introduction of first-elas 
carrisges on an American railway (between Newhaven and New 
York) will doubtless become general in the United States. The 
idea of republican equality in railway travelling is very pretty in 
the obstiact; but it happens that an invidious distinetion between 
classes is a necessary coneomitant of civilisation. The railway cars 
in America under the present system are noisy, dirty, uncomfort- 


able in every way; but the sleeping cars are admirably arranged 
and might be imitated to advantage on some of the continental 


lines. 


AN informal meeting of the London shareholders of the Cale- 
donian Railway has been held at the London Tavern, It 
was called by the chairman for the purpose of affording explana- 
tions to such of the London shareholders as might be to 
attend the meeting called for the 5th inst. Colonel Salkeld 
entered at some length into the position of the company, and the 
cireunistances which rendered the new capital necessary, and the 
manner in which it was to be applied. There was some discussion 
of a conversational character, at the which the 
following resolution was unanimously :—“ That in the 
opinion of this meeting it is for the interest of berg ed that 

e board of directors at ae Oe eee 
March 5th the support of the shareholders, and that creation 
and issue of the new stock should be sanctioned, in order 
that the eredit of the company may be fully maintained. 





NOTES AND MEMORANDA. 


Ek ty in the morning of the 8th of February, the thermometer 
at Ottawa was at 40deg. below zero, At 8 p.m. it was at 5deg. 
above zero. 

A NEW ~ ae of naphtha has just been discovered at Koudako, 
in the valley of the Kouban, in Caucasus, The jet, a a 
depth of 274ft. below the surface of the ground, is 4in. in diameter, 
ond ascends to 0 height of 40ft. The yield is said to be 6000 pail- 
fulls per day. 

THE waterproof paste used by calico printers contains the sub- 
joined materials :—1 Ib. of red Aare of copper and 3 Ib. of sulphate 
of copper are dissolved in oné m of water, and the solution 
thickened with 21b. of 1b. of British gun, 4b. of 
pipe clay, and 2 oz. of nitrate of copper are afterwards added. 

THE imports of minerals into France during the first eleven 

ek pai hegegh2o 

corresponding period o urnis i 

the total quantity of minerals im in the first eleven 

ths of 1867, against 100,000 tons in 1866, showing a remarkable 
in the deliveries of Algerian minerals last year. 

CARBONIC oxide may be converted into formic acid in the follow- 

manner:—A strong solution of caustie potash or soda — 

into the lower part of a large glass vessel, which is then filled up 

with carbonic oxide. After giving a rotary motion to the vessel 

the carbonic oxide is absorbed by the potash or soda, producing 

os of potash or soda, from which the free acid is easily 
ed. 


Caron has found that melted eo; absorbs hydrogen, carbonic 
é, ammonia, and carburetted hydrogen, and liberates them 
again on cooling, their evolution being attended with the pheno- 
metion of “ spitting,” as observed in the case of silver which has 
taken up oxygen, whilst the solidified metal becomes porous. This 
absorption he found to take place only when the copper is fused in 
crucibles of glazed porcelain, and failed to observe any such change 
On using vessels of lime, cake, or biseuit porcelain ware. In like 
manner antimony absorbed hydrogen, though it appears that 
neither melted silver nor tin takes up this gas. 


Vetns of hematite iron of the richest and most valuable 
character have been discovered on the estate of Sir T. Hepburn, at 
Garleton, Haddingtonshire. In some places the ore is met with in 
small boulders, interspersed with the ordinary trap rock of the 
hill, and in others it is met with in a solid mass of as yet un- 
known depth. This occurs on the crest of the slope, the iron 

within 5in, or 6in. of the surface, and penetrating down- 
wards in a solid bed. At present the workmen havé uneovered 
this section of the vein to the depth of 7ft. without any 4 comme pa 
of its termination. Hematite iron has nowhere else been found in 
Scotland, the well-known ‘ blackband” being the only deseription 
of the ore hitherto met with north of the Tweed. 


AN important discovery has been made at Bordeaux, and com- 
municated to its scientific academy. Within the space comprised 
between the Rues Victor and Trois-Conils on one side, and Du 
Paugue and Rohan on the otber, a pre-historical lacustral station 
has been discovered. M. Delfortrie ass an age of seven or eight 
thousand years to this station, marked bya thick bed of ashen 
covering 2 prodigious quantity of oyster shells, mixed up with 
flint hatcLets and implements in perfect preservation, and, what is 
most remarkable, handles of instruments of weapons made out of 
metarsal bones sawn half way through the middle of their 
diaphyses. As the station bears a strong relation to the 
Kejolkenmoddings, of Denmark, it is therefore older than the 
lacrustal villages of Switzerland. 


THE Journal des Connaisances Medicales describes as follows the 
preparation of coniferine, a substance resembling salicine, and ex- 
tracted from various kinds of fir :-—‘t The wood is stripped of its 
bark, rasped, and then subjected to the action of a press. A thick 
juice is thus obtained, which after being heated, strained, and 
evaporated, deposits crystalline needles of coniferine, which is 
bitter ; the mother ley, on the contrary, is sweet. The crystals 
are purified by re-crystallisation first in water and then in 
diluted alcohol. Coniferine is but littie soluble in cold, but dis- 
solves readily in boiling water ; it is scarcely soluble in alcohol, 
and not at all in ether. The watery solution is bitter, levogyre, 
is not precipitated by the acetates of lead, and gives nocolour with 
perchloride of iron. Treated with concentrated sulphuric acid 
coniferine changes from white to a deep violet. 


In the Skrikerum copper mine in the province of Calmar there 
have been found from time to time small quantities of minerals 
rich in Silenium ; one known under the name of eukairite, is a 
double selenide of silver and copper ; andther, Berzelianite, is like- 
wise a selenide of copper and silver, the compound of the former 
metal predominating. Nordenskjéld recently submitted these 
min to further investigation, and found enkairite to contain 
a trace of thallium, and Berzelianite 0°38 per cent. of this new 
metal. Berzelius and Mosander, who first examined them, observed 
the fine green colour they gave before the blowpipe, and ascribed 
it to the copper they contain. Nordenskjild afterwards found a 
new mineral, a selenide of copper, silver, and thallium, containing 
from 16 to 18 per cent. of the last metal, and has given it the 
name Crookesite. 

Is endeavouring to arrive at some means of distinguishing the 
creasote of beechwood tar from that of coal tar, Rust and Hager 
observed the following reactions: — For brevity’s sake the former will 
be called B creosote, the latter C creosote. With an equal volume 
of eollodion B creosote forms a clear viseious mixture, whilst 
C creosote is converted into a rather turbid gelatinous mass, and 
this is also observed in the former case if a few per cent. of C 
creosote are present. In from three to four volumes of saturated 
baryta water B creosote dissolves ry trey and becomes turbid 
whilst at rest. C creosote on the other hand gives a clear solution. 
Ammonia even when warmed does not dissolve B creosote, but 
takes up C creosote, forming @ elearliquid. Dilute potash lye, only 
in large quantity, dissolves Bereosote, and readily deposits it again, 
but a small proportion, however, suffices to produce a clear solu- 
tion of the C creosote. With ehloride of iron that has been for 
the most part neutralised, B ereosote strikesa green colour, whilst 
© creosote gives a blue tint passing into violet. 


AN inquiry into the origin of muscular power, which has re- 
cently engaged Professor Frankland’s attention, led him to the con- 
clusions here given :—1. A niwsele is a machine for the conversion 
of potential energy into mechatieal force. 2. The mechanical 
force of the muscles is derived chiefly from the oxidation of 
matters contained in the blood, and only in a very subordinate 
degree from the oxidation of the muscles themselves. 3. In man 
the chief materials used for the producti lar power are 
hon-nitrogenous ; nitrogenous matters, however, can also be em- 
ple: for the same purpose, and hence the greatly increased evo- 

ution of nitrogen under the influence of a flesh diet, even with no 
increase of muscular exertion. 4. Like every other part of the 
body the muscles are constantly being renewed ; but this renewal 
is scarcely perceptibly more rapid during great muscular activity 
than during comparative quiescence. 5, After the supply of 
sufficient albuminoid matters in the food of man to provide for the 
necessary renewal of the tissues, the best materials for the produc- 
tion both of internal and external workare non-nitrogenous matters 
such as oil, fat, sugar, starch, gum, &c. 6. The non-nitrogenous 
matters of the food which their way into the blood yield up all 
their potential energy as actual energy; the nitrogenous matters, on 
a the body with a portion (at least one-seventh) 
of beef pe ces energy unexpended. 7. The transformation of 
energy into muscular power is accompanied 
the production of heat within the body, even when the museu- 
is exerted externally. This is doubtless the chief and 
the only source of animal heat. 
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MISCELLANEA, 


In Ross and Cromarty during the last twelve months 17,500 
acres formerly barren have been under cultivation. 

THE directors of the Birmingham, Small Arms Company have 
declared an interim dividend at the rate of 20 per cent. per 
annum. 

A SECOND collection of artisaié’ essays on the comparative 
merits of British and Continental industry and manufactures will 
shortly be published. 

THE ice in the Mississippi at St. Louis has broken up, and the 
prospect is good for the early opening of navigation. Boats are 
already loading with freight for points south of that city. 

In the Imperiai manufactory of small arms at St. Etienne, and 
in the private workshops of the town, 12,000 men are employed. 
Nine hundred Chassepot muskets can now be supplied daily. 

AN application to abandon the Great Northern and Western of 
troand line to the quay at Westport and that between Foxford 

|, Ballina is now receiving the consideration of the Board of 


Tae new land discovered in the Arctic Ocean is believed to be 

rich in coal, as Captain Lewis, of the Corinthian, picked up a 

uantity of first class coal off the coast, which had been probably 
ting about for ages in the sea, 

Dr. Mavuca, a German traveller, reports that in the territory 
known as ‘* Moselikatse’s country,” a district lying northward of 
the Orange Free States, and extending towards, if not to, the 
equator, extensive goldfields have been discovered. . 

Ar the meeting on Saturday of the Dagenham (Thames) Dock 
Company, the report was adopted. It mentioned that the directors 
have signed a contract for putting the jetty, railway, &c., into 
working order, and that the works are now in actual progress. 


It is a singular fact that in the fitting up of the new Great 
Western Hotel, at Birmingham, the eg chandeliers, some of 
huge dimensions, have been procured from Belgium. Birmingham, 
it should be borne in mind, is the great centre of the English 
chandelier trade. 

THE report of the Patent Nut and Bolt Company, for the year 
ended the 3lst of December last, recommends a distribution at the 
rate of 7} per cent. per annum, and states that, considering the 
condition of the trade of the country during the past two years, 
the results of the business of the company have been highly satis- 
factory. 

AN office for the training and instruction of telegraph clerks has 
been established by the rome ig Government in Pesth, and has, 
in the course of afew months, sent forth sixty-nine competent 
persons. Telegraph stations have multiplied in Hungary; there 
are now 152 to 4000 miles of railway, with a tendency to further 
increase. 

Tue Metropolitan Board of Works have purchased the rectory 
house of St. Nicholas Olave, freehold, for the sum of £3750; and 
the City offices of the Scottish Equitable Life Assurance Society, 
leasehold, 26, Poultry, for £10,500, for the formation of the new 
street from Blackfriars Bridge to the Mansion House. 

Tue Thames Embankment from Westminster Bridge to the 
Temple-gardens is all but completed, excepting the roadway, which 
is waiting for the railway tunnel. This portion of the work, how- 
ever, will be useless to the publie for at least three years to come, 
whilst the portion of the embankmetit from the Temple-gardens 
to Blackfriars Bridge and the general approaches are made. 

Tr is expected that the Peninsular and Oriental Company will 
run a weekly line of steamers between Marseilles and Malta, and 
this will, it is believed, enable the mail communication between 
England and Malta vid Marseilles, which is abolished by the new 
India mail contract, to be carried on. The communication be- 
tween London and Malta vid Southampton occupies ten days, and 
vid Marseilles five days. 

Tue Niagara Falls Gazette says that workmen are engaged in 
putting cables over the river for the new suspension bridge at that 
place. The ice bridge, instead of being a formidable rival, is a 
most valuable aid in this work. The first wire has been thrown 
across from the Canada side. It isa 2in. wire rope, and is intended 
as the pioneer of the large cable which will be thrown over the 
chasm when milder weather comes. 

THE metropolitan low-level sewer is completed from Tower-hill 
to the pumping station at Abbey Mills, and from Westminster to 
as far as the Thames embankment has gone. But in consequence 
of the embankment not being completed or the new street begun, 
the whole of the low-level drainage scheme of the north side of 
the city is virtually rendered nugatory by the delay and non-com- 
pletion of the short length between Blackfriars and Tower-hill. 

AN adjourned inquest was held on Wednesday at Crewe, re- 
garding the death ot Samuel Egerton, who met his death by scald- 
ing in a boiler at the steel works of the London and North Western 
Railway Company on Sunday, the 16th inst. It was rumoured 
that the water had been turned into the boiler intentionally, in 
consequence of the deceased having refused to pay his ‘‘ footing,” 
but the witnesses all denied knowledge of any suchthing. The in- 
quiry was again adjourned. 

THE following method of making imitation Manilla straw hats is 
extensively practised in America :—A real Manilla straw hat is 
rubbed over with bronze powder. Jt is then placed in an electro- 
plating bath, and a thick deposit of copper is precipitated upon it. 
The straw is then burnt out, anda copper mould is left, into which 
a pulp of Manilla straw paper is introduced. A hat of the exact 
shape of the pattern is thus formed, and when coloured, sized, 
waterproofed, and finished it can scarcely be distinguished from the 
original. 

Dvurinc the past month there sailed from the Mersey, under the 
Act, eighteen ships, with 3920 passengers, of whom 1880 were 
English, 137 Scotch, 955 Irish, and 948 foreigners. To South 
America there was one ship with 340 passengers, of whom 258 were 
Irish. Of vessels not under the Act, twelve sailed to the United 
States, with 434 passengers; two to Victoria, with twenty-nine; 
four to South America, with 108; to the West Indies, one with six; 
to Africa, one with twenty-three; to China, one with three—total, 
603 passengers. Total emigration for the month, 4863. 

THE convention between France and Italy respecting the tunnel- 
ing of Mont Cenis has been modified by a new agreement, the terms 
of which have been published by the ta/ian Correspondence. The 
period of reimbursement by France has been altered in consequence 
of the unhoped-for progress of the works. The arrangement now 
is that on July, 15, 1863, the French Government is to pay to that 
of Italy 7,000,000f., and on the corresponding day of each suc- 
ceeding year a sum proportioned to the amount of progress made at 
the rate of 3000f. per metre completed on the French side of the 
tunnel. Moreover, the Italian Government has formally bound 
itself to finish the work by December 3ist, 1871, so that trains may 
then be enabled to pass through. 

Some idea may be formed of the magnitude and importance of 
the Thames embankment when we say that a river wall in granite 
8ft. in thickness has been built so as to dam out nearly thirty acres 
of the river ; that this wall is nearly 7000ft. long ; that it averages 
more than 40ft. high, and its foundations go from I6ft. to 30ft. 
below the bed of the river. In the formation of this wall and the 
auxiliary works of drainage, subways, and filling in with earth 
behind it, there have been used nearly 700,000 cubic feet of granite, 
about 30,000,000 bricks, over 300,000 bushels of cement, nearly a 
million cubic feet of concrete, 125,000 cubie yards of earth have 
had to be dug out, and no less than 1,200,000 cubic yards of earth 


filled in. Such a oe of ig vcore nded yee 
so short a space of groun ve never been heard now, an 
would, if so ed, have been equal to building half-a-dozen 
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NOTICE. 

In consequence of reiterated mis-statements with reference 
to the circulation of Tur Enerxusr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 

_ fully testifies to the increased and increasing influence and 
stability of their journal :— 

3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of Tux Encineer news- 
paper we have examined the books kept in their office, and 
Jind that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuILTER, BALL, AnD Co, 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. WotFr, Bookseller. 








TO CORRESPONDENTS. 


*,,". We cannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THs ENGINEER 
compels us to go to press at an carly hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o’ciock on the Thursday 
evening of each week. 

A. L. C.—Aessrs. Macnaught, Robertson, and Co., Southwark, will probably 
supply you with what you want. 

GREEN 8 KCONOMISER. —A correspondent wishes to be furnished with the address 
of Mr. Green, the inventor of the * economiser.” 

H. B.— We cannot reply at length here. If you will again state your question 

* and forward your address we will write to you by post. 

PONCIO CUNI.—“ Chemical Technology,’ vol I, part III, price £1 13s., H. 
Bullicre ; ** Ure's Dictionary of Arts and Sciences,” vol. II. 

FISHING-NET MAKING MACHINERY.—AMessrs. James Crawford and Co. 
Paisley, beg us to inform a correspondent that they supply this machinery. e 

R. W.—AMessrs. Kennan, Fisiamble-street Dublin, make machinery for felling 
trees, we believe. Perhaps some of our correspondents can supply you with 
further information, 

R. 8S. W.— You appear to be practically unacquainted with the steam engine, and 
yet to take un interes! in its construction and mode of action. Read ** Lardner’s 
Treatise on the Steam Engine,” in Weale’s series (Virtue, High Holborn), 
price 1s, 6d. 

A CORRESPONDENT.— Your pump does not work weil because the suction pipe leaks 
air at some of the joints, The depih from which you draw is very considerable, 
considering the distance of the pump from the well, You may gain something 
by putting a clack close to the suction end of the pipe. 

E, M. PAKSEE.—£xtreme pressure of business must plead our excuse for not 
replying to your long letter ere this. You have also forgotten to send your 
address. If you will kindly forward it we will write in a few days Mean- 
while, let us ask if you have read Tyndal's * Heat as a Mode of Motion?” If 
not, we recommend you to do so forthwith, 

A. B. U.—There is no particular rule for the dimensions of the links of a beam 
engine; they are frequently made three-fourths of the length of the cranks, and 
should have a sectional area equal to about that of the piston rod. Compound 
engines have been made in which the cranks were set at right angles. The best 
arrangement ts that in which the piston rods are coupled to the same crosshead. 

L. M.- We are unwilling to advise you. There is no doubt a considerable field for 
engineering enterprise in New Zealand, and under such certain circumstances we 
thivk you could not do better than go; but as we are not in possession of all the 

Sacis we can only say that, under existing conditions, you are likely to do as 
well there as in England, 





CANDLE-MAKING MACHINERY. 
(70 the Editor of The Engineer.) 


Sim,— Will some of your correspondents kindly name the best manufacturers 
of the most improved machines for making composite candles such as Price 
Field, &c, &c., are now using ? . A.C, F 





ST. THOMAS’S HOSPITAL. 
(To the Editor of The Engineer.) 

Sra,—In your last issue for February 28th, containing the account of the 
girders and tests for the st, Thomas's Hospital, we would thank you to make 
a slight correction of a statement therein cu..tained which May mislead some 
of our friends. We are the general coutractors fur the whole of the works. 
and have given the contract fur the wrought iron girders to Messrs. Phillips 
and Co., who will supply them from Belgium. 

JOHN PERRY . 

Broadway, Stratford, Essex, E., oo 

March 3rd, 1868. 
MESSRS. CARRETT AND MARSHALL’S PUMPING ENGINES. 
(To the Editor of the Engineer.) 


S1z,—In your journal of the 2!st February, 1848, wherein you give a large 
cut of our combined engines and pumps for waterworks and other purposes, 
for forcing any distance or height in one continuous stream, you state 35,000, 
which should be 350,00 gallons, two and a-half miles and 470ft. high in 
twenty-four hours. 

Sun Foundry, Leeds, 

March 2nd, 1868. 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS. — Tuesday, March 10th, at eight p.m. 
—Discussion upon Mr, Sandberg’s paper “On the Manufacture and Wear of 

ls.” 





CARRETT, MARSHALL, AND CO. 


CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday, March 11th, 
at eight p.m.: ‘‘On the Proposed Drainage and Reclamation of the Zuyder- 
Zee,’ by Mr. H. H. Siccama. 

LONDON ASSOCIATION OF FOREMEN ENGINEERS.-—Saturday, March 7th, 
at eight pm.: “On the Shrinkage of Cast Iron,” by Mr. David Walker. 
The meeting will be held at the rooms of the institution, George Hotel, 
Aldermanbury, City. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Lecture at three 
o'clock, Friday, March 13th: “ Modern Artillery as exhibited in Paris ‘n 
1867,” by Lieut.-Coionel C. H. Owen, R.A., Professor of Artillery, Royal Mili- 
tary Academy, Woolwich. 
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Letters relating to the adverti. and 7 g department of this paper are 
to be addressed to the publisher, MRK. GEORGE LEOPOLD RICHE; ati other 
letters and communications to addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

Advertisements cannot be inserted wnless delivered before seven o'clock 

on Thursday evening in each week, The 


A charge for four lines and under is 
three shillings ; each line afterwards, eig . The line averages eight words; 
blocks are charged the same rate for the space they fill, All single advertise- 


ments from the country must be accompanied by stamps in payment. 
THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or tt can, if preferred, be supplied direct from 
the office on the following terms paid in advance) :— 
Ha'f-yearly (including doubie number) 15s. 9d, 
Yearly (including two double numbers) £1 \\s. 6d. 
If credit be taken, an extra charge of two shullings and sixpence per annum wil 
be made, THE ~NGINEEK ts registered for transmission abroad 








MARRIAGE. 

On the 3rd inst., at the parish church, Marylebone, Mr. Jame+ Young, C.E., 
to SARAH (OLLINGS, only daugh er of Mr, EDWARD PARR, jeweuer, New 
Cavendish-street, Portland-piace, London, 

DEATH. 

On the 2nd inst., at 22, Grosvenor-road, Pimlico, ALEXANDER FREDERICK, 
third surviving son of FREDERICK. RUMBLE, Esq., C F., in the seventeenth 
year of his age. 
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Tux dispatch of thirty civil engineers about th 

i irty civil engineers about the present 
time to our East Indign 2 and the sealing ap- 
pointment of forty more in the month of August next to 
the same sphere of duty, is an unmistakable sign of one of 
two events—either the Government civil engineering staff 
is in want of immediate reinforcement, or the extent of its 
operations is becoming considerably enlarged. We are 
inclined to consider that both of these causes, but especially 
the latter, have contributed to occasion the unprecedented 
and somewhat sudden demand for professional services 
in the East. It appears from an official report, published 
in April, 1866, that sixty engineers “covenanted,” as it is 
termed, to proceed to India between 1859 and 1863, Of 
this whole number, seven had died and five sent in their 
resignations. The latter had probably found, as frequently 
occurs, more remunerative employment on railway and 
other undertakings of a private nature than in that the 
Government had in prospect forthem. In the short period 
of seven years, therefore, out of a total of sixty, twelve no 
longer were available for the special duty for which they 
were sent out, or, in other words, 20 per cent. were hors 
de combat in that time. If we sup the causes of dimi- 
nution to increase in a higher ratio than that of mere time, 
it is easy to perceive that in a comparatively brief period 
the staff would become very much reduced, and need as in 
the present instance a large number of recruits. In the 
year 1859, twenty was the complement which left England, 
and in the succeeding years, up to 1863, ten was the num- 
ber dispatched. From the very heavy levy recently made, 
and the still heavier one in prospect, it would appear that 
the annual reduction from twenty to ten so far re- 
duced the effective force of the staff that it is no longer 
competent to the discharge of its duties. 

There are two important points to be noticed in the 
Indian civil engineering appointments. The first is—are 
the inducements held out by the Government sufficient to 
obtain the service of first-class men? and the second—is the 
examination, or, rather, are the subjects of the examination 
those most suitable for testing the abilities of first-class 
men? Under the latter category we do not include what 
are usually understood by first-class men. We do not 
aliude to wranglers, mathematical prizemen, or hair-split- 
ting logicians. We mean first-class men for India. Because 
a candidate can produce the necessa:'* qualifications and 

the prescribed examination he is supposed to be fitted 
for the duties of his future post. While many will admit 
that a severe theoretical examination is not the best test of 
a man’s practical abilities, yet all will acknowledge that if 
a candidate pass the ordeal laid down by the Secretary of 
State for India, although it cannot be deduced infallibly 
from that circumstance that he is completely fitted for his 
subsequent employment, he is at any rate undoubtedly and 
justly eligible for it. The limiting age at which candidates 
are enabled to compete for junior appointments in the 
engineer establishment of the department of public works 
in India, precludes the possibility of any experienced man 
availing himself of them, were he so inclined. At twenty- 
four, which is the maximum age permitted for competition, 
an engineer cannot have had any really practical expe- 
rience, unless he have devoted nearly the whole of the 
previous three or four years to residence on works, The 
very nature of the examination prevents such a course, 
inasmuch as a very large portion of time must be given up 
to study. The curriculum gone through by the majority of 
the candidates consists in studying, for the space of two or 
three years, the various scientific and theoretical branches 
of the profession at some college or school recognised by 
the Secretary of State as possessing an efficient class for 
instruction in engineering, and then becoming pupils for the 
term of one year, the minimum period allowed, of some 
engineer in actual practice. This is one of the easiest, and 
at the same time unquestionably in the long run the most 
satisfactory method of qualifying for “ going in for the com- 
petitive examination.” The other plan available of passing 
three years as a pupil, or as an assistant, of an engineer in 
practice, and “coaching” up in private for the examination, 
is rarely made use of, for many reasons. In the first place, 
no private “coaching” can supply that thorough ground- 
work and scientific knowledge only to be acquired in uni- 
versities and colleges; and the labour of self-improvement 
and self-education, while one is engaged in an office, is a 
task which few would undertake, and still fewer undertake 
successfully. It is needless to remark that all the infor- 
mation that could possibly be obtained in an engineer’s 
office, supposing the candidate received no other instruction, 
would not give him a single chance in the trial against 
men fresh from the universities, and who, although they 
might yield to him in knowledge of the routine and minor 
ints of actual practice, would ,“walk over him” in the 
igher and more scientific portions of the examination. A 
point to be noticed in connection with the education of the 
candidates is, that the highest minimum number of marks 
is awarded to mathematics, and not to the more practical 
branches of engineering and surveying. 

So much for the demands made upon the bilities of 
the competitors. Let us now consider the inducements 
held out to those willing to risk the chances of a life in our 
Indian possessions. The word “life” is used advisedly, for 
nothing less than a life’s service ensures to the covenanted 
ofticer the means of a decent subsistence in his fatherland, 
after his youth, his prime, and a portion of his mature 
have been spent under Government. It is a skilful piece of 
policy upon the part of the State to provide for all imme- 
diate expenses, such as passage out, quarters upon arrival, 
and other incidental items in the way of cost, that would 
otherwise seriously encroach upon the private finances of 
the successful candidates, and in wany instauces woulu 
unguestionably prevent the appointments being filled up. 
From the report we have already referred to, it appears 
that, after seven years’ service, the highest salary 
attained was £600 per annum, and the possessors had only 














mounted two steps in the engineering ladder, that is, 
they had risen from the lowest class of “assistant engi 
neers,” or the third grade, to “ executive engineer,” fourth 
. To place them at the top of the tree, or to rise to 

chief engineer, first class, eleven more steps must be 
successively surmounted, which, by the simple rule of pro- 
portion, would require thirty-seven years’ farther service, 
making forty-four years in all, to rise from the lowest to 
the highest position. In this calculation it has been 
assumed that the higher grades are as readily obtainable 
with respect to time as the lower ones, but in practice the 
case is usually the reverse. There is one very pertinent 
question that presents itself—have the present “chief engi- 
neers, first class,” served forty-four years, or anything ap- 
proaching to that term? Considering that after a service 
of five-and-twenty years a maximum retiring pension is 
granted upon medical certificate, it would certainly be fair 
to answer the question in the negative. Many persons are 
content to leave to chance, to practically ignore, the inter- 
mediate steps by which they may attain to an end, pro- 
vided a goal worthy of their efforts ultimately awaits P ano 
and rewards their oe Is this goal to reached in 
the engineer establishment of India? Does the retiring 

ion which awaits the worn-out veteran remunerate him 
for the toil, the risk, the severance of all social and family 
ties, and the absolute interment of himself in a foreign 
land —for it amounts to nothing less — which he has 
undergone? Our readers must decide for themselves. The 
maximum salary allowed to the wanderer on his return to 
his native shore is £500 per annum, and even this inade- 
quate stipend he cannot claim under less than thirty years’ 
service, except by virtue of a medical certiticate, which in 
itself is a bitter sarcasm upon the t, as ten times the 
sum would be of little use, if the health of the receiver 
required such a guarantee, 

it has been frequently objected to, publicly, that the 
higher posts in the “engineer establishments” are all filled 
by military men, and that there is no chance for a civilian 
to rise to any grade that may really prove remunerative. 
The truth of this upon a little reflection respecting the 
relations subsisting between our own country and India is 
at once apparent. We conquercd India by the sword, we 
hold it by the sword; and manifestly the power—that is, 
our armies— which enables us to maintain ourselves in 
our present position there must necessarily be predominant. 
Undoubtedly the principal situations and the most lucra- 
tive posts will always be at its disposal. Those who intend 
going out as covenanted civil officers will do well to bear 
this in mind, more especially when they are disposed to 
be dissatisfied with Government arrangements, and at wit- 
nessing younger and less qualified men placed over them 
simply because they belong to the army. Let them remem- 
ber that it is not so much a question of favouritism or red- 
tapeism—although we do not deny that the ocean is no bar 
to the spread of that potent influence—as of State policy 
and national prestige. 

The examination papers, of which we have the copy 
for July last year, are very different from many that 
we have seen, They are of a very practical nature, 
and embrace nearly every branch of the profession, 
so as to allow ample scope for every candidate to evince 
his proficiency in that particular department to which he 
may have devoted his time and energies. At the same 
time the balance of the examination was decidedly in favour 
of the hydraulic engineer; and we can inform intending 
candidates for the present year that the majority of the 
questions will relate to that especial branch of the profes- 
sion. For the “engineer establishment” the real rail- 
way engineer is not required, as all railways are in 
the hands of private parties. But the education and 
general training that a railway engineer receives is supe- 
rior to all others, regarded out of the sphere of mechanical 


t 
engineering, as it embraces in some degree a portion of 
their separate duties. A thoroughly scientific and practical 
railway engineer would be found, to employ a common 
term, more generally useful than any other belonging to 
the civil department. India, like many other countries in 
which railways have made premature progress, is in great 
want of roads. Large main lines and locomotive routes 
cannot feed themselves; they must receive their nourish- 
ment either from branch lines or from common roads. It 
is in vain to run lines from Calcutta to Delhi, from Madras 
to Beypoor, from Kurrachee to Lahore, or from Bombay 
to the capitals of the other presidencies, if, in addition to 
the through traffic, means are not adopted for developing 
the resources of the adjacent territory. and works 
of irrigation for the interior, and harbours and jetties for 
the sea board, constitute the future labours of the cove- 
nanted civil officers in India, There is but one acquisitio 
besides those of a professional character, which they shoul 
make peculiarly their own. It isa knowledge of the lan- 

e of the country, by which is not understood a mere 
tacility of pattering semi-Indian, semi-English gibberish, 
bat the capability of reading, writing, and speaking it like 
an educated man should—as the Parsees do, who are the 
polyglots of India. A knowledge of language is the 
true key to success in the East, perhaps because there are 
but few who have either the ability or, what is rarer, 
the energy and perseverance to accomplish the task of ac- 
quiring it. 

TEAM HAMMERS, 

Tue conditions under which steel or iron is employed 
in steam hammers are exceedingly trying ; and it is no 
matter for surprise that these machines, unless wel) made 
at first and well cared for, should quickly get out of order, 
and require no small outlay to keep them in repair. They 
usually fail by the breaking of the hammer-head, or more 
strictly, cf the slide block to which the hammer-head is 
fixed; the piston rod, or the piston itself. So long as the 
blow is delivered on a mass of iron directly under the 
piston rod, the hammer-head is spared any twistiug strains, 
and seldow breaks ; but lu those uaditiers Specially Dited 
with large faces, aud ewployed in turying masses of cou- 
siderable superticial area, the blow is often delivered at a 
point some distance to the right or left of the centre of the 
anvil, and a twisting strain is caused which not unfre- 
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quently results in the fracture of the hammer face or slide 
block, and for this reason it does not appear that moving 
cylinder hammers are well adapted for such work, It is not 
easy to est aremedy. The best plan seems to be to resort 
to the judicious use of ribbing, the ribs being disposed on 
the slide block in such a way that the cross strains may 
be resisted as by a cantilever girder; and we need hardly 

int out the importance of distributing the weight of the 
a as much as possible, its a concentration 
in one point,-which is not that of percussion, being almost 
certain to induce fracture elsewhere. 

The piston rods appear to give way solely as the result 
of molecular deterioration. The fracture is invariably 
crystalline, and the metal brittle. This is just what might 
be expected according to old theories, and goes far to 
show that there is more force in these theories than is now 
willingly: admitted. It is, at all events, certain that a 

rfectly fibrous tough bar of iron may be converted 
into a crystalline brittle bar by a few months’ or 
even weeks’ use as the piston rod of a steam 
hammer. In fact, it is impossible to get any rod 
to stand when the connections of the piston and the 
hammer-head to it are rigid and direct. The experi- 
ment has been frequently tried, and has invariably ended 
in failure so far as we are aware. Therefore some sort of 
cushion intended to arrest vibration is now always intro- 
duced into the striking column which has the piston for a 
capital and the hammer-head fora base. The best place 
for the cushion is between the slide block and the piston 
rod, and various modes of applying it will suggest them- 
selves to our readers. The best material is hard wood. In 
some cases, however, the wood is interposed between the 
piston and the rod. The rod is made with a flange, to 
which the piston is bolted, a disc of hard wood being inter- 
posed between the two. The breakage of rods, curiously 
enough, appears to be affected materially by the weight and 
shape of the piston. Now the piston does not, under 
any circumstances, weigh nearly as much as the rod. 
Yet if it is made strong and stiff the rod, if 
also stiff is certain to break after a very short time, 
whereas if it is made slight, and as light as possible, the 
rod will last for years. It is clear that the momentum of 
a heavy piston moving at a high velocity is very consider- 
able, and its sudden arrest must cause considerable strain ; 
but it by no means follows that the piston of a steam 
hammer can store up work enough to break its rod so 
long as the latter is tough and fibrous. There is reason to 
believe that the presence of the piston tends in some way 
to induce crystalisation, and an investigation of the. in- 
fluence of mere form on the progressive deterioration of 
masses of metal exposed to percussive strains would con- 
stitute a very interesting and important inquiry, which we 
hope to see carried out ere long. Asa rule the pistons are 
forged in one with the rod, and they represent a consider- 
able mass, concentrated, so to speak, at one end of aslender 
column, at the lower end of which it is to be presumed vibra- 
tion commences, proceeding thence to the top. No experi- 
ments on the effect of percussion on slender bars under 
such conditions have ever been carried out. 

Pistons give way because their own momentum tends to 
carry them down after the rod has been brought to rest; the 
rod, in point of fact, is driven through them. The remedy 
consists, not in increasing their weight with the intention of 
making them stronger, but in reducing it as far as possible, 
and thus imparting a certain amount of elasticity. Instances 
have been known in which broken and roughly-patched 
pistons did duty for months, although the new pistons 
with which they were replaced again and again could not 
be got to stand. The correct principle of construction is, 
beyond question, to concentrate all the weight as nearly as 
possible in the head, and to reduce the weight of the 
piston and rod to the lowest limit. By adopting this 
course, and interposing an elastic medium between the 
head and the rod breakages may be avoided, and the 
ee of repairs reduced. Mere increase of dimensions 
will not irapart strength. The deteriorating influences 
with which the engineer has to deal cannot be combated 
by brute force. They must be evaded by the skill of the 
designer, not by the employment of great masses of metal. 


AMERICAN JOURNALISM IN ENGLAND. 

As Mr. Zerah Colburn’s journal is freely distributed 
gratuitously, it is possible that some among our readers 
may have seen in his last number an article, avowedly from 
the pen of Mr. Colburn himself, of so scurrilous and 
libellous a character as to have placed its writer without 
the pale of reputable journalism. Mr. Colburn is skilled 
in the use of weapons which, to the respectable journalist, 
are, and must ever be, utterly strange. Acting under 
the highest possible advice, though not less from 
the dictates of our self-respect, whilst we pass here 
unnoticed his personal references, and give an un- 
qualified denial to each one of his assertions in which 
the public can take any interest, we are bound now 
to abstain from all comment in these columns upon Mr. 
Colburn’s article and statements. Our judgment might 
be considered an interested one. Mr. Colburn will meet 
with his judgment not alone from his own readers, but at 
the bar of English public opinion. We desire, however, 
whilst distinctly maintaining our position with regard to 
Mr. Colburn’s interested advocacy, to avail ourselves of the 
moment to express our regret that Mr. Bessemer’s name 
should, by the exigence of the circumstances, have to be 
associated with that of Mr. Colburn. 

The following notes from Mr. Nursey, editor of the 
Mechanics’ Magazine; Mr. Paget, one of our occasional 
contributors; and Mr. Passmore Edwards, the proprietor of 
the Building News, which we publish in deference to their 
requests, relate to portions of Mr. Colburn’sarticle in which 
they are personally interested. By the courtesy of Messrs. 
W. H. Smith and Son, we add their contradiction to 
Mr. Zerah Colburn’s assertion that the sale of Toe En- 
GivgER through their agency has declined ; and lastly, 
the certificate of Messrs. Quilter, Ball, and Co., the eminent 
public accountants, bearing upon the actual circulation of 
this journal. The purport of these communications will 
enable our readers to form a conclusive; opinion for 





themselves of Mr. Zerah Colburn and his statements. 
“ Ex uno disce omnes.” 
Mechanics’ Magazine, Office, 166, Fleet-street, 
London, March 4th, 1868, 

Srr,—In an article written by Mr. Zerah Colburn, and published 
in the last number of his journal, the following statement is 
made :—‘* We happen to know that the acting editor, Mr. Nursey 
(Mechanics’ Magazine), whose appointment we obtained for him, 
was forced to choose last week between dismissal and allowing the 
vulgar abuse, directed at us, to appear in his paper.” 

I beg to say that such statement is absolutely untrue, and has 
not a shadow of foundation.— Yours, &c., 

Perry F. Nursery, Ed. Mechanics’ Magazine. 


Srr,—Mr. Zerah Colburn published last week an attack upon 
me, characterised by all that respect for truth and decency for 
which he is pre-eminently distinguished. Mr. Colburn knows 
perfectly well, as is shown by letters from him to me now in 
my possession, and by other proofs, that my only connection 
with the Mechanics’ Magazine has been as a writer upon me- 
chanical subjects. 

As to his story about the Spanish bridge in 1863, the follow- 
ing note sent me by Messrs. De Bergue and Co., will be a suffi- 
cient reply :— 

London, March 3rd, 1°63. 

Dear Sir, —In refe to your application to us, we beg to say that, having 
become acquainted with you since you published the mistaken statement rela- 
tive to the Spanish Bridge, we are convinced that you made such statement 
believing it to be bond fide true, and without being in the least aware that it 
was a comp'ete mistake.—We are, dear sir, yours faithfully, 

C. DE BERGUE AND CO. 
To his further statement regarding me, that I offered to employ 
my pen in his paper, I give a distinct denial. No one knows 
better than Mr. Colburn himself that his assertion has not the 
shadow of foundation in fact. I did offer him, on behalf of the 
writer, an article written by a German engineer from whom I have 
since received the following note :— 

Dear Sir,—I much regret that the kindness you attempted to do me, as yet 
almost unknown in London, in offering for publication a scientific article of 
mine, should have drawn upon you a wanton misrepresentation.— Yours truly, 

O. HENRIC!, Ph. D. (Heideiberg). 

I could say much more, but I apologise to you for saying so 

much on such a subject. Frepk. AR. PaGet. 








S1r,—If Mr. Zerah Colburn had said anything in my favour I 
should have thought I had said or done something blameworthy, 
and as I prefer his censure to his praise, I should not have stopped 
to answer any statement of his relating to me, however untrue it 
might be. But as he has mixed up my name with the names of 
many honourable men, in our joint connection with the Mechanics’ 
Magazine, I feel constrained, for their sakes, to correct some of 
his statements, First, he says when Mr. Reed left the magazine 
that I took it. The truth is I took the magazine nearly two years 
before Mr. Reed ceased to be;its editor. Second, Mr. Z. Colburn 
says my lease having run out it passed into other hands. The 
truth is my lease had six years longer torun. Third, he says that 
he obtained for Mr. Pendred the appointment of editor of the 
Mechanics’ Mayazine. Mr. Colburn did no such thing. I was well 
acquainted with Mr. Pendred’s abilities before I arranged with him 
to become editor. Mr. Colburn merely suggested Mr. Pendred’s 
name as a fit and proper person for the office. Fourth, he says that 
Mr. F. A. Paget was once an errand-boy at the Mechanics’ Maga- 
zine office. If this were true all the more credit to Mr. Paget. It 
is, however, absolutely untrue. Mr. Paget first came to the office 
as an able writer on scientific subjects in 1862. Fifth, Mr. Col- 
burn says he also obtained the appointment of Mr. Nursey. This 
is untrue. Before Mr. Colburn mentioned Mr. Nursey’s name to 
me I had decided to ask Mr. Nursey to become the active editor of 
the Mechanics’ Magazine. I may say that Mr. Nursey’s appoint- 
ment was obtained in spite of Mr. Colburn’s recommendation. The 
attitude which the ENGINEER has assumed for the last two years 
towards Mr, Colburn’s journal has more than once reminded me of 
the well-known fable of ‘‘ the lion, the bear, and the ass.” I hope 
the ENGINEER will continue to maintain the lion’s dignity, as it 
deservedly possesses the lion’s power. J. PassSMORE EDWARDS, 





186, Strand, London, W.C., March 4, 1868. 
To the Proprietors of Tae ENGIngER, 

Gen tlemen, —In reply to your inquiry with reference to a state- 
ment made in an article in Engineering last week, we have to in- 
form you that we did not authorise any reference to us or our 
business, and also that the bond fide sale of THE ENGINEER through 
our agency has not only not declined, but during the three years 
last past has steadily increased.— Your obedient servants, 

W. H. Smira anp Son. 





3, Moorgate-street, London, E.C., 5th March, 1868. 
At the request of the proprietors of THE ENGINEER newspaper 
we have examined the books kept in their office, and find that the 
bond fide circulation and sale of the paper during the last three 
years nas steadily, continuously, and very largely increased; and 
that the free circulation of the paper during;the same period has 
not averaged (including one week when 344 copies were given away) 

100 copies weekly.* QuILTER, BALL, AND Co. 





——___ 


THE LoRD WARDEN AND THE BELLEROPHON.—In our last im- 
pression we stated that the engines of the Bellerophon had exerted 
more power than those of the Lord Warden. This is so far incor- 
rect, that in the trial trip of the first-mentioned vessel the ‘engines 
developed 6400-horse power, while those of the Lord Warden, on 
her trial trip, exerted 6705-horse power. 

EXPERIMENTS AT SHOEBURYNESS.—Experiments were carried 
onat oe 3 ay on Tuesday and Wednesday, to compare Palliser 
shot and shells in respect to accuracy, with ordinary rifle shot and 
shells, and with round shot, by firing at targets of considerable size, 
and to ascertain whether any difference exists of a character or 
amount to qualify their employment against vessels of war at 
moderate distances, to test magnesium signal lights against the 
ordinary service a and to make trials of a bronze rifled piece, 
with a view to utilising the many ay of that class in the Indian 
service. The practice with chilled projectiles from the Qin. 
Woolwich rifled muzzle-loader at 1000 y 


* The Proprietors of THE ENGINEER feel that it is due to their able staff, 
some of whom have been so unworthily maligned, that they should state that 
the large increase in the circulation of their journal during the past three years 
bas been out ofall proportion in excess of the adyance made during the six 
years previously. 


was very good. 








LITERATURE. 


Practical, Piane and Solid Geometry, embracing all the Branch”: 
Sly alas Ae ioe Camm. ae Meee 
especially WasHINGTON 
+ a Government Science Master, London. Whittaker 
and Co., Ave Maria-lane. Manchester: John Heywood. 1868. 


GEoMETRICAL reasoning has always been more acceptable to 
the majority of students and ing professional men 
than analytical, and naturally so. e former does not 
require so severe an exercise of the intellectual faculties as 
the latter. In geometry, we perceive, by the aid of the 
physical eye, the truth or falsehood of our conclusions, 
whereas in the employment of analytical and pure mathe- 
matical reasoning we have no such aid e perceive 
nothing — mentally. “Let A B bea given line,” is a 
proposition altogether different from “draw the given line 
A B equal to such a dimension.” In the one instance a 
higher development vf the mind is required, a greater 
demand is made upon the intellectual imagination; in the 
other the operation is more or less mechanical. It is not 
to be understood by this statement that geometry requires 
no thought, and is independent of the reasoning faculties; 
but that it materially assists them, and may be thoroughly 
acquired by those who would strive in vain to solve the 
[ye mea it includes by the more arduous process of the 
igher mathematics. 

Those who are desirous—among whom are all engineer- 
ing students, or they ought to be—of becoming practically 
acquainted with the numerous problems capable of an 
accurate and ready solution by the use of geometry, will 
find in the little volume before us that they are lucidly and 
sufficiently explained. A good many of these are inti- 
mately connected with mensuration and surveying; iu fact, 
they constitute the basis of that elementary branch termed 
“surveying with the chain only,” and are given in all 
books treating upon the subject. From this circumstance 
it frequently occurs that but a very imperfect and incom- 

lete knowledge of geometry is obtained, as no application 
is made to the source of the information, the reader 
being satisfied with what he finds in the professional text- 
book. The first portion of the work treats fully of all that 
pertains to plane geometry, and the second is devoted to 
solid geometry, which has an intimate relation to 
mechanical and architectural drawing, and treats of the 
delineation and representation of points, lines, planes, and 
solids, in their various positions, which are determined 
by their proper projections. This subject, moreover, 
includes orthographic and isometrical projections, linear, 
parallel, and oblique perspective, in addition to the theory 
and projection of shadows, and the construction of the 
exteriors or envelopes of solids. Orthographic projection 
is what is properly called in the profession “ drawing,” 
and signifies that particular species relating to planes 
and working drawings of bridges, roofs, engines, viaducts, 
and the thousand and one designs emanating from au 
engineer’s or architect’s office. The principles of the art 
are clearly laid down, and a sufficient number of examples 
adduced to enable anyone with ordinary care and ability to 
become master of the mysteries of “plan and elevation.” 
At the same time the author does not pretend to teach in 
the same professional style as Mr. Binns, to whose treatise 
we recommend the more advanced student. The two books, 
indeed, might be advantageously read together. 

A short description of the different methods of drawing 
objects in perspective brings to a close this useful little 
ne sat The author judiciously makes a distinction between 
the instances where isometrical projection may be employed 
with propriety, and where it should not be used. For 
architectural purposes, or as a substitute for the ordinary 
perspective, it fails altogether, as the distortion in conse- 
quence of the parallelism of the line, is at once apparent. 
It answers admirably for subjects of a purely engineering 
character, such as bridges and docks, or for rendering the 
details of any icular part of a construction perceptible 
ata glance. The lithographs are clear and distinct, which 
is all that is required in a work of the nature, and its 
moderate price places it within reach of all. 








The Engineer’s, Architect's, and Contractor's Pocket Book for the 
Year 1868. London: Lockwood and Co., Stationers’ Hall- 
court. By assignment from Jonn WeaLs, 59, High Holborn, 
1868. (The right of translation and of reproduction is reserved.) 

TueEnE is probably no book so useful to a professional man 

as a well-digested and clearly compiled pocket-book, and 

at the same time no other comes in for a greater share of 
abuse from those who, in fact, could scarcely get on with- 
out one. “I found it in such and such a pocket-book ” is 

a common excuse for false calculations based upon 

erroneous data, whereas the person using the vade mecum, 

and not the little volume itself, is the real culprit. This 
arises from a total misconception of the purpose and aim 
of a compilation of this description. It is not intended to 
supply the ground work of scientific knowledge, or make 
good the deficiencies of education. Its real object is to 
record the results of scientitic and professional investiga- 
tions, and to act as a book of reference not of study; to aid 
the memory, and, by furnishing a list of valuable tables to 
obviate the necessity for a repetition of the intermediate 
steps, which, however competent one might be to perform 
them, would always be a laborious process, and occupy time 
which was once well employed in acquiring them, but 

would be wasted afterwards upon the same subject. A 

table of squares, cubes, and roots of integer numbers is 

alike useful to those understanding the method by which 

they are obtained, and to those who do not; but there is a 

difference in its value to the two parties. The one can 

do without the tables; the other cannot. 

All annual periodicals, of the nature of that under 
notice, must unavoidably be more or less a fresh edition 
of their predecessors; but there is an important feature 
which the publishers continually forget, and the observauce 
of which is the only inducement to lay the old edition upon 
theshelf and purchase the new one. A newedition of a work, 
as we have been compelled sometimes to point out, does 
not, unfortunately, always mean the same a as a revised 
edition. Whilethe “Engineer's, Architect’s,and Contractor's 
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Pocket-book,” is an old and valuable acquaintance of ours, 


we regret to observe some blemishes in this particular 


respect. Inthe chapter upon wrought iron girders there is 
room for improvement. We select t e fllowage “Stenine 
are equali 


on the to ~ by curving the top in ele- 
vation, that is, by i e depth of the girder at the 
ends less than in the centre.” This statement is not 
strictly correct; it is only partially true. It holds for all 
= designed upon the pure bowstring principle, but not 
or others. The top flange of an ordinary straight lattice 
girder may be curved, but the result is not by any means 
an uniform equalisation of strain in either the top or bottom 
flange. An alteration in the amount of strain previously 
pret a the flanges and web is produced, but that is 
a very different thing from an equalisation. The example of 
— given in plate 1, is utterly unsuited to a book pro- 
essing to afford information upon wrought iron girders in 
1868. The type is completely obsolete. It was a 
many years ago, in the infancy of railway bridges, when 
groundless and exaggerated fears were entertained 
ing the liability of the top flange of girders to buckle; but 
to quote it at the present day is a libel upon modern con- 
struction. In the next issue we trust a better imen of 
design will be introduced, more especially as the chapters 
devoted to cast and wrought iron work are among the 
best in the volume. A short account of circular roofs, 
which have been prominently brought into professional 
notice lately, and a general dis of the method of 
working out the strains upon the several parts, would 
materi increase the value of the information already 
= That portion of the work relating to hydraulics 
always been well treated, and sound and reliable data 
are afforded for all calculations in connection with that 
branch of engineering. 

Much of the matter selected from the “ Memorandum- 
book of Mr. Telford” might be advantageously omitted, 
since it isa repetition of what appears in other parts of the 
compilation. Several new tables have been added at the 
end of the volume, and, taken as a whole, it may fairly 
challenge comparison with any of its numerous confréres. 





Modern Screw Propulsion. By N.P.Burecu, Engineer. London: 
F. and N. Spon, 48, Charing Cross. 

Tuat the marine engineers of England have consider- 
able confidence in Mr. Burgh’s ability to do justice to their 
machinery is pretty clearly proved by the readiness which 
they manifest to place their drawings at his disposal. We 
see no reason to think that this confidence is misplaced. 
Mr. Burgh, although by no means an accomplished or 
elegant writer, is, to judge from his works, a practical and 
capable engineer, who thoroughly comprehends how to get 
up drawings. Of his treatise on the marine engine 
we have already spoken freely, and in terms of praise. 
The first two numbers of “Modern Screw Pro- 

ulsion” now lying before us possess all the good 
eatures of the first-mentioned book, and are free im 
many of its greatest defects. The drawings are pecu- 
liarly good and complete. Part I. contains two 
engravings on stone, illustrating the principle of the action 
of the screw propeller and the mode of finding the proper 
area of a blade, and a double page engraving showing in 
minute detail the lifting frame used by Messrs. Ravenhill 
and Hodgson in their most recent practice. In Part II. we 
have two page engravings of the geometry of the screw 

ropeller, and a two-page engraving of the screw propeller, 
ifting frame, thrust block, &c., of the Warrior, by Messrs. 
J. Penn and Son. These drawings are engraved to scale, 
and to such a scale that they can easily be worked from. 
They are admirable in every respect, and reflect much 





credit not only on our author, but on the lithographers, ; 


Messrs. Newbury and Alexander. 

The work starts with certain preliminary considerations 
by the author, written in better style than any of his 
previous works. The chapter contains much from which 
we dissent, as, for example, the theory that there is no such 
thing as negative slip in the ordinary sense of the term. 
Our author's reasoning on this point is plausible, but in- 
conclusive. The next chapter is from the pen of Mr. 
George Rennie, and not only occupies the major portion of 
Part I. but runs farinto Part II. as well. It begins with a 
very readable and interesting sketch of the history of screw 
propulsion, containing much information in a very con- 
densed form. Mr. Rennie, in great measure, gives the 
credit of the first practical application of the screw pro- 

ller to Shorter, who pons in propelling the Superb 
ine-of-battle-ship, at the rate of two knots per hour, at the 
commencement of the present century. Strangely enough, 
Mr. Bourne, in his treatise on the screw, makes no 
allusion to this first application of the propeller to an 
English man-of-war. Mr. Rennie then proceeds to 
give the history of Mr. F. P. Smith’s first essays 
in screw propulsion. These were so far successful 
that the late Mr. G. Rennie was called in to inves- 
tigate the whole subject, and his report was so favourable 
that Messrs. Wright and Co., Bankers, advanced money to 
‘build a screw-steamer, subsequently known as the Archi- 
medes. Messrs. Rennie supplied the machinery, the ship 
being built of wood by Mr. Wimhurst. e engines 
were direct acting and geared to the screw, which made 
133°3 revolutions for each twenty-five revolutions of the 
engine. The first trial of the Archimedes took place in 
—v Creek, on the 30th of April, 1839, when she 
attained an estimated speed of 8°5 miles per hour. We 
cannot follow the history of this vessel as narrated by Mr. 
Rennie further. Her success was so great that the Admi- 
ralty purchased a small screw-ship known as the Mermaid, 
but subsequently christened the Dwarf, and this was the 
first screw steam vessel the Government possessed, 
for the Rattler was not at the time completed. 
Mr. Rennie in subsequent portions of his paper considers 
some of the phenomena of screw propulsion at considerable 
length, supporting each of his statements by the results of 
actual experiment. This portion of the work is very well 
done and may be read with advantagt by the student. The 
part is concluded by an investigation of the geometry 
of screw propellers from the pen of Mr. Burgh. This is dry 
reading, we need hardly say, and affords little scope for 





review. We have not checked over all Mr. Burgh’s 
figures, instructions, and demonstrations, but we have 
examined certain portions of the taken at random, 
and find hig reasoning substantially sound and accurate, 
though in some cases a little round about and lacking in 
neatness. 


It is not easy to judge what the complete work will be 
from two and therefore we shall reserve our opinion. 
It is cient to eo ~— 4 two aay oe soy we in 
themselves very good, ough very far in m 
being free from ish, deserve a place in the library 
of the engineer. 


LETTERS TO THE EDITOR. 
We do not hold ourselves responsible for the opinions oj our 
(We ves ‘ , 








LEGISLATION ON RAILWAY penned os roy ~ 

Srz,—Having during many years out that the law, as 
relating to joint-stook com was defective, and that if not 
altered wi infallibly lead to ruin, such as we have actuall 
experienced in the late panic; and that matters were 
as as ever, I wrote to the Duke of Richmond, K.G., President 
of the Board of Trade, showing that though many public works of 
absolute necessity remain to be carried out, the want of confidence 
which exists prevents their being undertaken, so that our eminent 

gi 8, our colossal capitalists, and our able artisans are f 
to find foreign fields for their energies or to remain idle. _ 

I pointed out that in so-called limited liability companies seven 
or more persons are authorised to — off upon the public con- 
cerns of every kind without their being required to deposit any 
debtor and creditor account to indicate the state of the company’s 
affairs when launched into public life, while they are allowed the 
privilege of making their own conditions in their ‘“* Act of Associa- 
tion,” eer epee that the aouees of all sane ye promoters 
are generally very di t from those of subsequent partners. 

I ie showed that although the word “limited” must be added 
to the title of the company, shareholders may be called upon, if 
the company be wound up, to pay far more than the sum which 
they would venture voluntarily to make themselves responsible 
for, even when everything was made to appear coleur de rose. 

Likewise that in all joint-stock companies there is an absolute 
want of any kind of control on the part of proprietors over their 
investment, and the law makes no provision for the same. Hence 
universal, unaltered distrust. 

Again, I very especially drew attention to the fact that even 
though railway companies have the finest in the world, 
if properly managed, they have got their affairs into such a state 
that some of them hardly earn more than will suffice to pay 
current expenses, in &c., so that they naturally find great 
difficulty in getting the public to invest in their undertakings. 

I pro then, among many others :-— 

Firstly, that the whole legislation relating to railway and other 
companies be revised ab initio, and that the of Trade should 
draw up some general rules to be incorporated with the laws of 
every association. : 

Secondly, that means be taken to secure to proprietors efficient 
control over their pro ; and that clauses be inserted in a new 
Act to limit the powers of directors, and to punish them if they 
act ultra vires. 

Thirdly, that whenever any new company is constituted a docu- 
ment be registered ‘ible to all interested —setting forth the 
true state of the company’s affairs at the time of its formation, 
the same to be table and responsible persons ; also 
that a correct ice-sheet be deposited whenever any new powers 
are asked, the amount of the company’s capital altered, or the 
constitution of the company in any way modified. 

Fourthly, that a new oy A as equity be pea ton & ae 
TO) twen ears ago omas Mu +5 O ‘0 
se the eale of ph aan he estates, and which has worked so w 

in I; the proposed new tribunal to be called the ‘‘ Encum- 
bered ways Court,” which, after the compliance of certain 
prescribed preliminaries, should adjudicate upon all hopelessly 
ae wcll railway property, having power to order, if necessary, 
the sale of the line, or a le. of it, for the benefit alike of pro- 
rietors and creditors. e case of the Irish railways could then 
dis of in this court organised ad hoc. 

Fifthly, that a general laying out of the future railways of the 
country be undertaken by the Government, both as regards their 
direction and grouping. 

Sixthly, that uniformity of accounts for all companies be en- 
forced by insisting on a correct classification of expenses, to be 
determined by the Board of Trade establishing beforehand which 
items are to be carried to the capital account, and which to be 
defrayed out of revenue. 

The answer which I have received from the Board of Trade 
shows a determination to lose no time in remedying the evils I 
have alluded to, and I hasten to request you to communicate it to 
the public, It is as follows :— 

Board of Trade (Railway Department), Whitehall, 8 W. 
1lth February, 1868. 

Sir,—TI am directed by the Board of Trade to acknowledge the receipt of 
your printed letter of the 4th ult. to his Grace the President, with observations 
and suggestions relating to railway and joint-stock companies generally, and to 
the legislation which you consider desirable. 

The Board of Trade had been under the impression that a reply had pre- 
viously been sent to you, and [ am now to inform you that your communica- 
tion has been attentively perused, and that the Board of Trade hope to be able, 
duritig the present session, to deal with some of the points to which you have 
invited consideration.—I am, ro — obedient servant, 


: ROBERT G. W. HERBERT. 
W. H. V. Sankey, Esq., C.E., &. 


I shall look anxiously for the proposed new bill, because I see 
the way to alter for the better the present fearful state of affairs, 
so as to restore confidence, and thus prevent that hoarding of 
wealth and stagnation of business which are slowly but surely 
undermining England’s greatness and commercial prosperity, while 








direfully dam her long-sustained c' for honour and 
honesty. But unless the present legislation be entirely changed 
legal license will continue to be ted to unscrupulous promoters, 


instead of the law according legitimate liberty and proper protec- 
tion to bond fide investors. 
read 
e attention to it whic 


The publication of the above corres; - 
e 
importance of the subject it treats on i 


dence in your wide 
columns will, I feel confident, draw 
ya 
ndon, 25th February, 1868. W. H. VILLIERS SANKEY, O.E. 





FIFTY-TON STEAM HAMMER FOR THE RUSSIAN GOVERNMENT. 

Srr,—The Kirkstall Fi Company’s statements that the above 

hammer was made ing to the description given in Tur 
according to Mr. 


ENGINEER of the 3ist ult., and . Naylor's 
Patent of May, 1862, No, 1521, are quite contradictory, as any 
one may ily see by comparing them. It would have been 


treating the matter more honourably had the manager of the com- 
pany sent you a corrected sectional dra’ of the cylinder and 
valves, and description, instead of the evasive letter published in 
your last — Davip Davy. 

Sheffield, 26th February, 1868. 

P.S.—The illustration and description can only refer to a fifteen, 
and not a fifty-ton hammer. I presume the fifty is another 
slight mistake of Mr. Craven's. 





MODERN STRUCTURES IN RAILWAY STATIONS. 
Srr,—With reference to your notice in last week’s ENGINEER 
as to the effect of the wooden building the Charing Cross 


on 
station during th I add that the gigantic hoardings 
eed obs cde al lead in some cases almost to 


4 











the roof, are also wey ty At the fire in 
the flames oe eed the extensive curfoces of the 
advertisement which materially aided in 
destruction of 
in some of the as the “‘igni 
it is extensi 


advertisements in rail way in they 

burned at Charing Cross excite attention to these inflam- 

able materials. T. W. 8. 
March 2nd, 1868. — 


INJECTORS versus DONKEY PUMPS. 


experimen 
his last, and simply wished to draw his attention to —y ~~~ 
oversight. The temperature of the delivery water from the in- 
see is materially affected by the manipulation of the steam 

andle, and when properly regulated the increase of a 
should be only about 70 deg., instead of 85 deg., as in A. B, 
Brown’s experiment. I should also be glad to be informed if Mr. 
A. B. Brown took into account the quantity of water delivered by 
the injector and donkey vely in a given time. 

It is d le in all competitive experiments that “‘ no quarter” 
should be given to either side, and it is my desire to see this end 
obtained which induces me to address you. 

I have not the convenience now to conduct experiments with 
the injector, otherwise I should be glad to give you any informa- 
tion in my power. 

My experience, however, teaches me that the most favourable 
application of an injector is when the temperature of the supply 
to the injector is such that the combined stream, after passing the 
injector, is about 200 deg., the temperature of supply varying in 
inverse en to the pressure of steam. 

Leeds, 2nd, 1868, INJECTOR JACK. 





Srr,—It appears to me to be unnecessary and somewhat beside 
the real question at issue for Mr. Gresham to insist on a six 
trial between the injector and Mr. Brown’s donkey 
engine. I don’t pretend for a t that the advantages 
claimed for the injector by Mr. Gresham in rd to 
wear and tear, breakdowns, &c., are not very real, but he may 
safely leave them to the appreciation of the numerous employers 
of this instrument, if indeed they are not already as fully acknow- 
ledged as its more apparent superiority in lightness and handi- 
ness, 

But it is by no means so easy for ical men to estimate, for 
a given weight of water forced into the boiler, the relative 
expenditure of power by the injector and by a donkey engino, 
the waste steam of whic to heat the feed water; and t 
if I mistake not, isa ose em the solution of which would be 
very great interest. Nothing short of the most careful experi- 
ments can establish the difference that may exist in this respect 
between the two machines; and possibly it may be so small as to 
be altogetber ae : 

Whatever this difference may be, it can only spring from two 
causes, viz., an excess of frictional resistance in the one case over 
that to be overcome in the other; and, secondly, an excess of heat 
_ by direct radiation, in one machine over that lost in the 
other. 

It is constantly asserted that because the injector uses more 
steam than the donkey, for a given weight of water forced into 
boiler, therefore the total frictional resistance must be greater in 
the first machine than in the latter. 

Now, sir, whilst I leave to Mr. Gresham the task of establishing 
by careful experiment the ac power expended in overco 

— eentanee Ss Se Se - A. “J 
permitted to enter a against the logic of such a con on 
as the above ; for it is quite ible that, owing to the 
construction of the injector, a r quantity of steam may in its 
ean Se ie Sa resistance to overcome than 

be the case with a smaller quantity in the donkey engine. 
<iin und ene on ino part of te tagestons kaveates ta Senebiiia 
skill and care on the part o’ us inventor in 
as much as ble this frictional resistance. The long “ con- 
verging” and ‘* diverging” cones and the constant direction main- 
tained in the flow of the steam and water, practically reduce it 
to a minimum for a given weight of steam and water. That such 
is very far from being the case in any donkey engine whatever 
must, I think, be evident. Oo. 8. 

2, Tanfield-court, Temple, March 2nd, 1868. 





WHITE GUNPOWDER. 

Srz,—I beg to apologise through ta journal to Mr. E. Bolton, 
for having designated him as a leading gentleman of Warrington; 
but his name was not mentioned in the notice of his new powder, 
inserted page 98 of your number for Febru 7th. Also to con- 

tulate him upon his discovery of a perfect explosive powder. 
hat gentleman is in error, however, when he asserts that the 
French white powder will not stand the action of a humid atmo- 
sphere, as I have some by me in paper cartridges which is as good 
now as when it was made up ten or twelve years ago. 

Granulation was adopted for the reason that ordinary gunpowder 
does not produce sufficient gas to cause the sudden expulsion of the 
bullet without the assist of the faction of the atmospheric 
air included between the grains. Mealed powder of the us 
position only produces rocket-fire even when confined. 

Powder which does not require granulation has the advantage of 
occupying less space in the chamber of the gun, and as the use of 
the cartridge is now universal for all arms the faculty of pouring 
is no longer a necessity. Mr. Bolton’s argument that the formula 
given by me is “a very old thing” has no force; that for ordinary 
gun der is a very much older thing. There are many inventors 
n the field—Boyle, Herr Neumeyer, Schultze, and others—but 
from long experience the original French formula appears to me to 
be the most convenient, safe, and powerful. 

1, Baker-street, Bending. 





Henry J. REVELEY. 





THE TITANIC STEEL AND IRON COMPANY (LIMITED). 
Sir, —I shall be glad if you can find ware the 


enclosed. 
March 3rd, 1868. 
TITANIO STEEL AND IRON CO. (LIMITED). 


The half-yearly meeting of this company was held at 5, Broad Y 


Westminster, on Thursday, the 27th ult., Mr. Pease, M.P. (deputy-chairman), 
in the chair, The report and accounts, showing a small profit as against a 
Joss in the previous half-year, were taken as read, and in moving their adoption 
the chairman said that although 


Mr. Sherriff, M.P., Mr. L. and others, who maintained that, being 
aware of the good quality of steel, they should hold on and bring 
manufacture more prominently engineers, who would, in the long run, 


ming 
may nevertheless be 
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give i the preference, The adoption of the report and accounts and the re- 
election of the retiring directors (Messrs. Thos, C:unez, Edward Wilscn, C.E., 
ant John Parson) terminated the proceedings, 





THE SUPPORTING POWER OF aac ya oe 

Srm,—-In your issue of last week I notice a report of a paper r 
before the TTastitutio, of Civil Engineers by Mr, McAlpine, M, 
Inst. C.E., in which that gentleman gives, as resulting from careful 
experiments, a coefficient for the supporting power of cylinders due 
oo Treen equal to half a ton per superficial foot of the exterior 
surface, 

Upon this point, Sir, allow me to offer a few remarks and results 
of other experiments which may perhaps be useful to some of your 
readers, and lead to further information on this subject. In the 
first place I do not doubt that the above-named coefficient is 
understood by Mr. McAlpine to represent the load necessary per 
superficial unit to overcome the friction of the ground against the 
exterior surface of the columns, the depth already arrived at 
having nothing to do with the coefficient. | I am led the more to 
suppose this to be the meaning of that value, as given by Mr. 
McAlpine for the supporting power due to the sectional area of the 
bottom of the cylinders. 

This established it would follow that to sink the columns for the 
New York bridge pier Mr. McAlpine was obliged to put on eve’ 
superficial foot of exterior surface, and in contact with the ground, 
half a ton of a load. Supposing now the cylinders to be already 
20ft. in the ground, their ienaker being 6ft., there results a load of 
(18 85ft. X 20ft.) 4 ton = 1884 tons,deducting weight of metal and 
concrete with 564 tons, there remains a dead weight of 132 tons to be 
placed upon the columns for the purpose of sinking them, and not 
taking even inte consideration the pressure of the water, which acts 
against ihe descent varying with the pressure of the compressed 
air contained in the cylinders, and would bring up to 150 tons the 
exterior load to occasion the descent ! 

I confess, Sir, I doubt whether I understand rightly the meaning 
of the coefficient given by Mr. McAlpine, or whether the published 
figures be correct ; but as it is certainly of very great interest to all 
those engaged upon the sinking of cylinders to know exactly the 
necessary charge per exterior surface to overcome the friction, and 
herewith knowing the moment when their columns will begin to 
descend, I beg to give you the following results of various experi- 
ments made by my friend Mr. Johnson during the operation of 
sinking fourteen columns for the railway bridge at Orival in 
Normandy. 

These columns had 8°60 metres (11ft. 10in.) external diameter, 
were painted outside and inside with two coats of minium; con- 
sisted at the time of the experiments of thirteen rings, each being 
1 metre (3ft. 3in.) high; the excavation of the ground was made 
down to one-half metre (Ift. 105in.) below the edge of the lowest 
rings, and the descent resulting from letting compressed air escape 
through the safety valve was 0°98 metres (3ft. 2in.); besides the 
weight of metal, air-chambers, &c., was 62°8 tons, and weight of 
concrete, which only filled the columns up to the tenth ring, leaving 
three of them empty, was 159°4 tons; total weight, 2222 tons. The 
water stood 11°20 metres above the underside of the lowest ring; 
the air was at the begiuning 1"f atmospheres, and, letting escape 
fy atmospheres, the cylinder began to sink. Therefore, with a 
pressure of air of one atmosphere, and without being kept back by 
any obstructions, as chains, &c., the water ascended, in con- 
sequence, two metres inside the cylinder, and leaving the 
counteracting force of the column of water, with 964 tons, 
representing a necessary load of 125°7 tons to overcome the 
friction. 

The circumference of the cylinders was 11°31 metres, the height 
already in the ground being 7°75 metres; it resulted a frictional 
25'7 tons 
87°65"? 
1434 kilogrammes per square metre, or 294 lb. per square foot; 
nearly one-eighth ton per square foot. 

The ground was composed of an ordinary gravel mixed with 
sand of such quality as to enable me to use both afterwards for | 
making concrete, &c. The column remained during twelve hours | 
in its vertical position before making the experiment. 

There is, you will see, Sir, a very considerable difference be- 
tween the coefficient obtained by Mr. McAlpine and the one of our 
experiments, and yet it seems, as regards the ground, made under 
the same circumstances. Later experiments, and the experience 
we drew from the given one to determine the weight the column 
must have in descending, have entirely confirmed our coefficient, 
which we now generally take to be equal to 1500 kilogrammes per 
square metre of frictional surface, or equal nearly to 300 lb. per 
square foot. , 

In conclusion permit me to say, Sir, that, having a good plant, 
one metre (3ft. din.) of descent through ordinary gravel per 
twenty-four working hours, and with cylinders even 3°60 
metres (11ft. 10in.) diameter, is nothing extraordinary, and that 
cylinder piles have already successfully been driven to very con- 
siderable depths through rocks and without much cost; as, for 
instance, some of the columns of the Orival Bridge. 

If after all it were not preferable to sink a solid masonry pier 
on 2 wrought iron caisson—as done in several instances we had to 
do with—I do not wish to discuss now, having already too long 
trespassed upon your valuable space, but may be allowed to express 
a hope that other experiments will be made known to the engi- 
neering public. E. GAERTNER. 

19, ue de la Pépinitre, Paris, March 3rd, 1868, 








surface of 87°65 square metres, and a coefficient of 4 





VENTILATING MILLSTONES, 


Srr,—Another turn of the wheel of fortune and Mr. Bovill’s 
good luck returns to him. After a trial of eight days’ duration the 
jury found a verdict in his favour. It will perhaps be in the 
recollection of those of your readers who take an interest in these 
matters, that in December, 1865, the case of Bovill v. Goodier was 
sent down from the Master of the Kolls to the Court of Common 
Pleas for a jury to determine whether certain improvements 

atented by Mr. Bovill in 1849 were at that period new and novel. 

he points put to the jury were as follows:—Ist. Fixing the top 
stone and causing currents of air, either by exhaustion or pressure, 
to pass between the grinding surfaces of millstones when the top 
is so fixed, and the introduction of ventilating pipes in the stones, 
as herein described; 2nd, in exhausting the dusty air when the 
same has been blown through the grinding surfaces of the mill- 
stones from the stone cases or chambers receiving the meal, as 
herein described; 3rd, I claim the passing of the dust or stives 
caused in the process of grinding through porous fabries by which 
the flour is filtered through the air, as herein described. The jury 
on that occasion found Nos. 1 and 3 for Mr. Bovill and No. 2 for 
Mr. Goodier, the practical effect of which verdict was to upset Mr. 
Bovill’s patent altogether, as it is well-known that one bad point 
in a patent vitiates the rest. This state of affairs, it may well be 
imagined, was anything but satisfactory to him, consequently he 
applied to the Master of the Rolls for a new trial on the ground 
that the verdict was against the weight of evidence, and this being 
the opinion of his lordship and Mr. Justice Willes, a new trial was 
ordered to take place; the result is as before stated. 

At the last trial the great fight took place on No. 2, or the right 
of Mr. Bovill to patent, in 1849, the employment of a simple 
exhaust fan to draw away the hot air and stive from the millstone 
case, allowing the meal to fall in the usual way down the meal 
spout. No less than six cases of prior users were set up, and 
twenty-seven witnesses were called to prove the ordinary and 
usual employment in these mills of an ordinary exhaust fan in 
conjunction with a stive room made of porous fabric as far back 
as 1845; nor did Mr. Bovill attempt to deny this state of things, 
because it would in effe.t be imputing perjury to all these wit- 
nesses; that being so the learned judge very properly put it to 
Mr. Grove, the plaintiff's counsel, *‘ What is Mr. Bovill’s patent 
really for?” The answer he received was certainly simple enough, 
** For exhausting the plenum ”—no more, no leew might 





- 


have used identical machinery in all details, they might have used 
it for the same pu as Mr, Bovill did, viz., to draw the hot air 
and stove from the millstone cases, but did they exhaust the 
lenum?— that was the momentous question. The plenum 
ing a fullness — air, or, as Mr. Bovill himself defined 
it, a muffle, or kind of backwater action of the air caused 
by the blowing action of the top stone as it revolyes—now 
it does seem strange that if the hot dusty air and stive had, in 
1845, been taken from the millstone case, and the same test then 
applied as Mr. Bovill himself says is the one he used, viz., that 
when a lighted candle is applied to the meal spout a slight upward 
current is observable, that the plenum should not have been at 
that date also removed; the exhaustion of the stive and hot 
dusty air without exhausting the plenum being about the same 
kind of problem as was suggested years ago to a deputation who 
protested against the imposition of a window tax because poor 
people would thereby be deprived of fresh air. ‘‘ Not a bit of it,” 
was the reply of the authorities, “let in all the fresh air you can, 
only don’t let in the light with it.” The poet asks, ‘‘ What’s ina 
name?’ Had he lived at the present time he would not ask so 
absurd a question, but would have found out that the use of the 
word *‘ plenum” by Mr. Boyill is likely to cost the London millers 
something like £100,000 to £200,000 unless the verdict is reversed. 
The employment of stive rooms with sides of porous fabric to 
allow the air to be strained and se from the floating par- 
ticles of fine flour, was proved by a host of witnesses to have been 
in common and ordinary use long before the date of Mr. Bovill’s 
patent; in some cases the porous fabric was afterwards removed, 
and a close boarded room substituted. Mr. Justice Byles put it 
to the jury whether such a room could in any way anticipate Mr. 
Bovill’s straining room of porous fabric. It so happens, however, 
that in Bovill v. Cowan, where a similar boarded stive room was 
used, Lord Romily was of opinion that such a stive room was only 
an evasion of Bovill’s; it follows, therefore, that the same stive 
room which was erected before Mr. Bovill’s patent in 1849, was 
no anticipation, but when the identical room is erected in 1862 
Lord Romilly is quite clear that it is a palpable infringement 
Really Mr. Bovill may consider himself the most lucky man in the 
world in having engineering points decided by lawyers. The 
definition of the word plenum differs id every judgment. Lord 
Romilly, indeed, says the plenum is the millstone case. I send you 
extracts of judgments given by various very learned judges, but 
any attempt to harmonise them I must leave to the celebrated 
“* Philadelphia lawyer,” who is said not to be puzzled at anything. 

27, Leadenhall-street, E.C, Soper PINCHBECK. 

Successive judicial expositions of that part of Mr. G. H, Bovill’s invention, 
patented on the 5th June, 1349, which is declared to consist in Secundly, in 
exhausting the dusty air from the cases of the millstones, combined with the 
application of a blast to the grinding surfaces, and to be thus performed: —“ In 
carrying out the second part of my invention when working millstones with a 
blast of air, I introduce a pipe to the millstone case from a fan or other 
exhausting machine, so as to carry off all the warm dusty air blown through 
between the sto. es :0 a chamber, as hereafier described, by which the dust in 
the mill is avoided, and grinding improved; and this part of my invention 
relates only to sucking away the plenum of dusty air torced through the stones, 
and not to employing a sufficient exhausting power to induce a current of air 
between the millstones without a blast, this having before been practised.” 
And is finally claimed as, ‘‘Secondiy, in exhausting the dusty air when the 
same has been blown through the grinding surfaces of the millstones from the 
stone cases or chambers receiving the meal, as herein described.” 

LORD CAMPBELL in 1856, 

The whole of the plaintift’s process, if the combination is new, is certainly 
the subject of a patent, and so would the part 2 if taken separately for 
** exhausting the air from the cases of mi'lstones, combined with the application 
of a blast of air to the grinding surfaces,” as they introduce very important 
impr ts in facturing wheat and other grain into meal and flour. 

The combination of the exhaust with the biast, so as to carry off the warm 
dusty air blown through between the stones to a chamber above, while the 
pure flour, in a dry condition without the stive, d Js into a chamber below, 
added to the quantity and improved the quality of the flour produced in yrind- 
ing ; and its effect was highly favourable to the health and comiort of the men 
employed in the operation. 

We are of opinion that the specification on the face of it cannot be pro- 
nounced bad. 

The exhaust produced by the pipe and fan is to be proportioned to the 
plenum caused by the blast, taking care not to produce the inconvenient 
current of air against which a caution is given. - Judgment in Bovill v. Key- 








| worth. 7 Ell, and Bl. 


LogD ROMILLY in 1866 and 1867. 
BOVILL v. GOODIER. 

The invention consists in the employment of a sufficient power to suck away 
the dusty air in the millstone cases, and the discharging it through a porous 
fabric, by which the fine flour is retained and the air is allowed to escape. 
—p. 6. 

It consists in exhausting the dusty air in the millstone case in such a manner 
as to draw it all off without employing such a force as to draw with it the 
meal —p. 6. 

The plaintiff exhausts the plenum or removes the hot dusty air from the 
millstone case by means of a sucking process applied externally, and the 
de‘endant exhansts his plenum or removes the hot dusty air from the millstone 
case by means of a bl wing process, which drives the air from the plenum, 
carrying with it the stive only, and carrying it not into the body of the mill 
but into a separate shaft, where the stive could be collected and utilised. — 


The invention consists in producing a blast of sufficient power and exactly 
80 regulated as to exhaust ihe hot dusty air from the millstone case, and drive 
it with the stive only into a shaft whee it ay be utilised and prevented from 
injuriously affecting the air in the body of the mill, p. 8. 

The invention of the plaintiff is not confined to the comnination of the methods 
described in his specification, but it extends to the withdrawal—whether by 
expulsion or exhaust‘on—of the dusty air from the millstone case for the 
purpose of utilising the stive contained in it, as a separate and distinct inven- 
tion.—p. 8. 

It is no combination at all. There was a combination, viz., the com- 
bination between the exhausting the air from the millstone case and the 
expelling 1t or drawing it through the chamber where there is a porous fabric. 
That is a combination. (On speaking to mioutes, p. 5). 


BOVILL v. COWAN, 1867. 

The patent of the plaintiff is to exhaust the plenum to such an extent, and 
no more, as will take away all the hot air from the millstone case with the 
stive, without touching the meal, for the parpose of utilising that stive. 

It is settied that the patent of the plaintiff is a patent for a combination. It 
is not merely that he exhausts the plenum, because, as he very justly says, 
that was exhausted betore, but it was never exhausted in that particular 
manner ; that is to say, so regulated as merely to draw off exactly the stive 
and not to disturb the meal, combined with and for the purpose of utilising the 
stive afterwards. 

Mr. JUSTICE WILLES, 1866. 
BOVILL v, GOODIER. 

I humbly concur in the judgment of the Marter of the Rolls, in saying that 
this second part of the patent does apply to an exhaust applied, not only in 
conjunction with a super-added blast, but in conjunction with any blast at all, 
whether super-added or not; whether it is a blast cansed by the action 
of the stones upon the air setting it whirling, subjecting it to the 
centrifugal force, the air entering through the eye of the stone, the exhaust 
carrying off the air which is introduced by such a blast as that. Now, there- 
fore, the patent is for the application of an exhaust regulated in such a manner 
as to carry off—call it the plenum ; I should call it the wind produced by the 
blast coming in; that is, an exhaust regulated according to the force of the 
blast used to go through the stone. 

MR. JUSTICR BYLES, 1868. 

Now the claim says exhausting the dusty air from the stone cases as herein 
described. ‘* Herein described ‘is *‘ take out the air blown in, suck away the 
plenum, no more.’ That is the meaning of this claim.—p. 6. 

So that you see the second claim should seem to be, exhau-ting the dusty air 
blown through the grinding surfaces from the stone cases to the extent of suck- 
iny away the plenum forced through the stone-, and that only. They say, if 
you suck .way more you do a great deal of mischief- if you suck less you do 
no good, —p. 7. 

rhe plenum, I again repeat, is the essence of it, and the plenum is what I 
have described to you. If {am wrong in that, the whole of these procee. ‘ings 
may be set a ide and the parties may, if they please, take the judgment of the 
House of Lords upon tt.—p. 27. 

The plainuff's notion was undoubtelly—and in that he is right—-tbat he 
proposed to suck out the plenum and the plenum only; and that answer is 
most material when we come to consider the question of anticipation.—p. 23. 

The possibility «f a man doing that which he did not do, that is not an anti- 
cipation, If he had a machine which did do the thing, and he did not do it, 
and knew pothi g about it, this being a patent for a process, that is not an 
anticipation.—p. 8. 

(Q woting the pluntitf’s evidence).—If the plenum is to be exhausted, and 
neither more nor less, there are various ways of doing it.—p. 12. 

In Mr. Potto Brown’s case I see no of the plenum being taken up 
and nothing more.—p. 18, 





It seems to me the question in Mr. Potto Brown's case is not whether he 
anticipated the second claim, —p. 19. 


VICE-CHANCELLOR Woop, 1867. 
BOVILL v. CRATE. 

What the plaintiff says I do is this—I incvroduce a pipe to exhaust or carry 
off—that per se would be no invention at all, because exhausts were known 
before—but he says this part of my invention relates to sucking away the 
plenum of dusty air, that is the very description of the invention; the thing 

ted is the regulated application of a known thing. I can find no inven- 
tion at all until you get to this; the whole invention consisted in your having 
just that moderated amount of exhaust which would not draw through, because 
that is mischievous. —p. 9. 

The thing that I have invented is so adjusting my exhausting power, that 
the plenum of dusty air forced through the stones shall be removed and sucked 
away.—p. 10. 

I only claim the sucking away the plenum of dusty air. The blast of air is 
not new, In truth it is scarcely a part of the combination in real substance.— 





p. 10. 

It is not an exhanst producing an inconvenient blast of air. It is an exhaust 
producing the effect desired. The combinat'onis this—the combination that is 
to be had regard to is any combination in which the plenum is required to be 
reduced in proportion to the quantity of blast that is introduced: that seems to 
be the combination, if any. 

BOVILL v: SMITH. 

There is a blast created by the ordinary rotation of the stones, and, of course, 
if additional blast is occasioned a plenum may be created, that plenum may 
be exhausted, and that exhaustion may be carried to the extent only of 
exhausting that surplus of air which is so induced by the ordinary whirling 
action of the stones. When that is done y.u are to take care not to draw off 
any more, and the whole thing described by the p‘aintiff in his patent takes 
place, viz., exhaust the plenum and you do no more. - p. 3. 

it consi.ts of the simple operation of just using the blast and the exhaust in 
such a manner that the surplus or plenum shou'd alone be drawn off. You 
must not carry your exhaustion one single step farther.—p. 5. 

What has been stated shows that the things Mr. Potto Brown has been using 
would not come within the plaintiff’s patent; the things he used were of a 
totally different characte’, not on account of their being used by inflation with- 
out suction, but that they were a totally different contrivance. By those holes 
cut in the box he got a contrivance by which the plenum should be exacily 
exhausted and no blast created.—p. 18. 





PEAT COMPRESSING MACHINERY. 

S1r,—I perceive that Messrs. Gwynne and Co, are unwilling to 
accept a plain statement of facts concerning my peat fuel process, 
and will therefore ask you kindly to allow me space to say a few 
words respecting the assertions they put forward in your columns 
last week. I have stated from the first that I do not claim to 
have originated the idea of first drying and then compressing peat. 
The original patentee, Mr. Green, states that it emanated ha a 
French nobleman, and was embodied with certain other inventions 
of J. J. Hayes, in his patent, of which Mr. Gwynne became a part 
proprietor, and a company was formed to work it but did not 
succeed. The opinion of the present Lord Chancellor was taken 
simply on the validity of this (Green’s) patent and the subsequent 
patent of Gwynne’s, which he pronounced to be identical in pur- 
port with Green’s patent, and, consequently, invalid. As to the 
fact of specimens of compressed peat having been exhibited in 
1851, I have no doubt that you, in common with other editors, 
have been oppressed with such specimens for many years. There 
is no difficulty whatsoever in producing ‘*‘ specimens,” which may 
afterwards be deposited in any given museum; but obtaining, 
drying, and compressing thousands of tons is a very different 
matter, and has never been accomplished by any system but mine. 

Messrs. Gwynne’s next assertion I will allow them to contradict 
for themselves. They said last week, ‘‘ We never said we supplied 
him (Mr. Hodgson, sen.) with a tube compressing machine.” On 
referring to a previous letter from Messrs. Gwynne which you 
published I find them stating, ‘‘ We supplied Mr. Hodgson with a 
machine to compress through a taper cylinder such as he now 
uses.” I never used a taper cylinder, but their assertion was in 
accordance with their specification for a conically formed tube, 
and before they understood the nature of the machine I employed 
and thereupon claimed it. It is further stated that the machine sold 
to my father was a “‘ first machine,” and that “‘ Mr. Hodgson took 
care to satisfy himself” that “it acted well and produced good 
specimens.” I can give the most unqualified denial to both these 
statements. A similar machine was made for the late Mr. Dargan, 
for exhibition in 1853, in Dublin, but broke down before the open- 
ing of the Exhibition. Messrs. Gwynne broke their own machine 
in London, after they had sold it to my father, whilst they were 
testing it with peat, which he sent over under the very natural 
supposition that he was entitled to a trial of its performance. The 
lawyer’s correspondence consequent on this breakage is in his 
hands. It resulted, however, in the machine being finally forced 
upon him. ‘hat he saw specimens is true, but he never 
saw those specimens produced, and learnt by bitter expe- 
rience afterwards that they could only be made at the rate 
of about one in half an hour by winching the machine 
round by hand, and stopping it on the dead centre. The prin- 
ciple of my compressing machine is exactly similar to that of 
Bessemer’s cane press, the purposes to which the principle is 
applied differing widely. I belicve Bessemer’s patent was never 
carried out, but whether it was or not does not affect the validity 
or novelty of my application. When they approach the most 
important part of my system Messrs. Gwynne dismiss it with the 
insinuation that I copied Mr. C. Wye Williams, Mr. Rogers, and 
Mr. Vignoles With their extended experience in claiming other 
people’s inventions | should have expected that Messrs. Gwynne 
would at least have examined into the probability of such being 
the case before they called up witnesses for their own refutation. 
Rogers was to kave ‘‘ameliorated” Ireland by peat charcoal, the 
raw peat to be dried in sheds, or hung up in swinging baskets. 
Mr. Wye Williams, who was the father of all the efforts to 
utilise Irish bogs, employed what he afterwards told me, when 
commenting most favourably on my system of drying, was a com- 
pletely mistaken princitple—that of expressing the water by power. 
Mr. Vignoles, who employed superheated steam for drying and car- 
bonising in enclosed vessels, has publicly stated his entire approval 
of the plan which I have adopted of obtaining and drying peat by 
the successive removal of thin surfaces from a wide area of bog, as 
well as of the mechanical appliances by which I effect that object. 

C. Hopeson. 

[We think that this correspondence has gone far enough. We 
desire, however, to do strict justice to both parties, and we 
believe this end will be attained if we insert one letter more on 
each side. This done the correspondence must end. ]— Ep. E. 





Sours KensrneTon Musevum.--Visitors during the week ending 
29th February, 1868:—On Monday, Tuesday, and Saturday, free 
from 10 a.m. to 10 p.m., 9003; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m, till 4 p.m., 1436; total, 
10,439 average of corresponding week in former years, 19,615, 
total from the ning of the , 7,220,028. 

SHIPBUILDING IN LonDON.—We learn from ‘“‘ Moller’s Steam 
Shipping Circular,” that buyers of steamers have come forward 
more freely during the last month, and a fair number of ships 
have changed hands on very advantageous terms to purchasers, 
There are still inquiries in the market, and several orders for new 
ships have also come in; so that there is every reason to hope that 
we have now at last arrived at the turning-point of the long and 
continued depression from which the shipbuilding trade has been 
suffering for so long a time. 

Nava Apporntments.—Charles P. Turner, chief engineer, to 
the Bristol; H. Darroll, to the Vindicator; H. W. White, engi- 
neer, to the Cumberland, for service in the Hercules; Thomas 
Burnett and William Skelton, engineers, to the Bristol; W. Hair, 
first-class assistant-engineer, to the Bristol; Joseph W. Hughes, 
Thomas Hiscock, and William Batchelor, acting second-class assis- 
tant-engineers, to the Bristol; Joseph B. Jillard, chief engineer, 
to the Endymion; James Maling, acting second-class assistant- 
engineer, to the Royal Oak; and Robert Phillips, to be acting 
engineer; Joseph H. Keane, chief engineer, to the Endymion; 


George Crichton, chief engineer, to the Cumberland, for the 
Phaton. 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


3929. GEORGE SMITH, Liverpool, “ Improvements in marking boards | used in 
the game of billiards, parts of which are app to the 
number f persons passing through pay-gates or conveyed by y vehicles.” — 
28th October, 1857. 





albams, scrap, and other similar books.”—A communication from Johann 
“ae Kaien, nee i Bam 
new or improved sod sion fir babe end OURS ena peso tte Percy. 


1 

505. JonN SMITH RAWORTH, Manchester, ine mode of eopnecting 
and disconnecting revolving cylindrica! surfaces. 

506. any MARTIN, —! Horsham, Sussex, “ An improvement in 
t tiny 

$08 “DaviD WurraxEn, “StechSers barn, Lancashire, “ Improvements in healds 
or heddles and other parts of looms, aud in machinery or apparatus connected 





3482. PAUL RAPSEY HopGE, Adam-street, Adelphi, London, “ 
in machinery and apoaratus for heating and forming metals fo for railway 
wheel tires.” —7th December, 1847. 

326. EDWARD THOMAS MAINWARING, Tipton, Staffordshire, *‘An improved 
bale or metallic tie.’— 30th January, | 

238. EDWIN ANDKEWS Huddersfield, Yorkshire, “ Tmprovements in trousers 
and breeches or other similar articles of wearing apparel.” —31st January, 


1868. 

353. ADOLPHUS CLARK and ABRAHAM VAN WINKLE, Great Wild-street, 
London, “improved apparatus for manufacturing and storing aerated 
waters, and for transferring these and other liquids from one vessel to 
another.”—Partly a communication from Gustavus Davis Dows, Boston, 
Masaschneetts, U S —Ist February, 1868. 

371. JOHN HENRY JOHNSON, — "s-inn-fields, London, “* Improvements in 
the treatment of 4 wood.”—A communication from 

Betton Henry, U.S.—4th 





Samuel Bridgeport, Fairfield, Connecticut, 
February, 1868. 

4!9. WILLIAM HANN, Hetton Colliery, near Fence Houses, Durham, “ Im- 
provements in safety lamps.” —Tth py 1868. 

428. ADOLPH PHILIPP, M d apparatus to be employed 
as a combined cigar, ash, and hight "holder, and ‘whist’ or other game 
marker” 

430. JAMES HOWARD and EDWARD TENNEY BOUSFIELD, Bedford, 
provements in the construction of steam boilers.” 

432, WILLIAM COWAN, Edinburgh, Midlothian, “Improvements in the 
construction of the cases of gas meters.” 

434, HENRY WOODWARD, Hammersmith, Middlesex, ‘“‘An improved knife 
cleaner.” 

= WILLIAM THOMAS SUGG, Vincent-street, Westminster, “Improvements 
in valves,” 

439, WILLIAM BEALE MARSTON, Mold, Flint, “‘ Inyprovements in lamps and 
apparatus for ligh'ing railway carriages.” 

411. NICHOLAS CHARLES SZERELMEY, Belgrave-road, Pimlico, Middlesex, 
** Improvements in preserving wood. "8th February. | 

445. WILLIAM BURGOYNE, Cambridge-street, Birmingham, “ Improvements 
in the con-truction ot letter and invoice holders and sorters,” 

446. WILLIAM KOBERT LAKE, Southampton buildings, Chancery-lane, London, 
“*An improved machine for scouring and cleaning grain,””—A communica- 
tion from Gardner E. Throop, Syracuse, New York, U.S. 

447. FBEDERICK BARNES, Southampton, Hants, and DAVID HANCOCK, High 
Wycombe, Bucks, “ A new or impreved method of and apparatus for work- 
ing and communicating motion to signals on railways.” 

448. GEORGE JESSOP and BEN SENIOR, Batley, Yorkshire, = way wipes in 
machivery for preparing wool and other fibrous Pp 
commonly known as the condenser carder.” 

449. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Improvements in 
combined pen and ink holders or fountain pen holders.”—A communication 
from Nicolas Jourdeuil, Toulon, France. 

451. HENRY CHARLES TUCKER, Staverton, D hi “= in 
apparatus for shearing and clipping sheep and other animals.” 

452. HERMANN SCHLOTTER, Kostritz, near Gera, Reuss, Germany, ‘ An im- 
proved method of, and apparatus for, raising water.” 

453. JAMES TANSLEY, Bedford, ‘*‘ Improvements in apparatus for working the 
rollers of blinds, shutters, and maps.”—10th February, 

454. HENRY ARNOLD Dosson, Knightsbridge, Westminster, London, “ 
improved carriage spring.” 

455. TIMOTHY JOSEPH CLANCEY, Cheetham, near Manchester, ‘‘ Improvements 
in matches and fusees.”” 

457. CHARLES MENZIES HOLLAND, Tan-y-Bwich, Merionethshire, ‘‘ Improve- 
ments in the construction of the permanent way of railways and tram- 
ways.” 

458. JOHN WILLIAM MELLING, Wigan, L hi ts in 
machinery for cutting or excavating coal and other mineral, ” 

459. CHARLES VEZHULST and LOUIS VESHULST, Manch 
in the arrangement and construction of fire-places.”—A po a a = 
Amand Vandewiele, Brussels, Relginm. 

460. JOSEPH ROBERTS STONEY, Leeds, “Improved appliances for the cor- 
sumption of smoke, and the economising of fuel in steam boiler and other 
furnaces ” 

461. WILLIAM HICKHARD, Farsley, near Leeds, ‘“‘ An improvement in woollen 
condensing machinery.” 

463. GEORGE SEAMER, Milk-street, London, ‘‘ Improvements in the manufac- 
ture of sitk fancy weavings.” 

454, FREDERICK SCHAFER, Golden-square, Piccadilly, London, “‘A new or 
improved apparatus for testing eggs.’ 

465. ARTHUR Brim Rue des Acacias, Paris, ‘‘Certain Improvements in 
apparatus f r generating and appl) ing gas from air and hydrocarbon fluids 
for lighting and heating purposes, 

466. JOHN STONEHOUSE WILLIAMSON, West Hartlepool, Durham, ‘‘ Improve- 
ment- in drying machinery, useful for drying corn and other vegetable 
substances.” 

467. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ An improved 
appara'us for saving life in cases of shipwreck.’”—A communication from 
John Benjamin Stoner, Leopold Mendelson, and Theodore Crommelin, 
New York, U.S. 

468. WILLIAM TOULMAN WOOLLEY, Lever-street, St. Luke's, London, “ Im- 
—- in locks or fastenings for purses, pocket-books, bags, and other 
articles. 

469. JOHN WENDEN, Alfred-street, Roman-road, Barnsbury, and SIMON 
PETER BOOTH FUSSELL, St. James's-road, Holloway, Middlesex, “ An im- 
proved process for ornamenting glass.” 

470. SAMUEL CUNLIFFE LISTER, Manningham, near Bradford, Yorkshire, 
= Improvements in looms fur weaving cut pile fabrics.”~ 11th February, 

6a, 

475. RoBERT YOUNG, Glasgow, Lanarkshire, N.B., “ ‘ Improvements in 
apparatus for training, levelling, and dres-ing millstones,” 

476. KOBERT CRATB ROSs, Manchester, “Certain im 
or apparatus to be employed for cntting paper, pasteboard, pate fabrics, 
and similar substances or materials.” 

477. WALTER GREVILLE CONYERS HUDSON, Barbara-street, Arundel-square, 
Barnsbury, St. Mary, Islington, Middlesex. ** Improvements in revolving 
stinds for cuinary purposes.”"—A communication from Charles Henry 
Iiuison, Cortlandt-street, New York, U.S. 

473. SAMUEL ELATCHFORD TOCKER, Parliament-street, London, “ Improve- 
ments in carvidve boxes or holders.’—A communication from John 
Webster Cochran, New York, U.S. 

479. WILLIAM WOOTTON, Westminster Bridge-road, Surrey, “ Improvements 
in envelopes.” 

480. HENRY BOLLMANN CONDY, Battersea, Surrey, “ Improvements in the 
manufacture of acetic acid, and in the preparation of materials to be used in 
the said mannfacture.” 

481. JACOB GEOGHEGAN WILLANS, St. Stephen’s-cresent, London, “ Improve- 
ments in he manufacture of iron and steel.’""—12th February, 1868. 

483. SAMUEL SEVILLE, Lees, Lancashire, “ Certain improvements in machincry 
or apparatus to be employed for sizeing and hal!ing yarns and threads.” 

484. WILLIAM GERMAN HENRY TAUNTON, Liverpool, “ Improvements in 
the construction of pumps and in mechanism employed in working the 
rame.” 

485. RICHARD GEORGE, Kilburn, Middlesex, ‘‘ Improvements in gas stoves 
for heating and ventilating.” 

486. FRANCOIS GRENIER, Rue de la Coutellerie, Paris, ‘‘ An improved knead- 
ing apparatus.” 

487. WILLIAM EDWARD DEVERNA, Liverpool, “‘ A new or improved fastener, 
applicable as a substitute for buckles and vr like purposes.” 

488. JOHN WOOD. Kenwick, Cumberi.nd, ts in indicating the 





“Im- 
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ments in machinery or apparatus for actuating, 
controlling railway points and signals.” 
510. WILLIAM JOHN BENNETT, Little » London, 


fire-arms.” 

512. BENJAMIN FARMER, Barrow-in-Furness, Lancashire, ‘‘ Improved break - 
ing and crushing and hammering machinery useful for crushing stone and 
minerals and hammering iron, stee!, brass, copper, and other substances, and 
in forming wrought-steel bells.” 

514. JONATHAN BARLOW, Queen's-street, Oxford-street, London, “ Improve- 
ments in carriages Ree | a communication from George Keller, Boule- 


vard Haussmann, Paris.— 1868, 
517. JOHN CLARE and TRemAe Vicars, Liverpool, ** An improved tobacco box 
and tobacco cutting machine combined.” 
518. WILLIAM HENRY TASKER, Bradford, Y¥ “Tt in 
or applicable to machinery for spinning and twisting fibrous substances.” 
519. ALEXANDBR HORACE BRANDON, Ree Gallien, Paris, “ Improvements in 
breech-luading cartridges.” —A communication from Benjamin 
B, Hotchkiss. yoy York, U.S. 

520, JAMES PaesTON WO: Ordsall, Lancashire, ‘‘ Certain improvements 
in the treatment of fab: ics for the purpose of imitating skins of animals.” 
521. WILLIAM HENRY WILKINSON, Soemaneten ne, Chancery-lane, 

of type position and mode 





London, “‘ An improved system com, of con- 
structing and arranging the type cases for the same.” 
522, WILLIAM LINCOLN , Southampton-baildings, Chancery-lane, London, *‘ An 


improved lamp burner.” 
523. JOHN GEORGE TAYLOR, B Paris, * 
in puzzles and puzz'e chains, and in ‘bee applications thereof.” 

524. FRANCOIS CHEVASSU, Rue d Aboukir, Paris, “ An improved shirt.” ” 
525, JAMES WALKER, Poole, Dorsetshire, in the ture 
of ornamental tiles. slabs, bricks, and a. articles.” —17th » rr ¢ 
529. LEONHARD WOLLHEIM, Trieste, Austria, *‘ improvements in apparatus 

for barometrical and thermometrical eal purposes "— 8th February, 1863. 


Six Months by the Deposit of 
ications. 








Inventions Protected for 








Complete Specifi 

553, WILLIAM ROBERT LAKE, South di Chancery-lane, London, 
‘An improved process of seasoning and ae #008.” —A eed 
tion from Sigismund Beer, New York, U.8.—14th February, 1868, 

602, WILLIAM KRUTZSCB, London, in for washing 
and rinsing clothes "—A commanication from Oscar Schimmel, Chemnitz, 
Saxony.—22nd February, 1868, 

616. WILLIAM ROBERT LAKB, Southampton-buildi: Chancery-lane, London, 


“ Improvements in artificial breasts "—A commu on from Hosea Wait 


Libbey, Cleveland, Ohio, U.8.—24ih ih February, 1868. 


Paten's on which the Stamp D Duty of £50 has been Paid. 

441. WILLIAM KIRRAGE, Gardener’s-road, Victoria Park, Middlesex, “ Artficial 
stone.’—\6th February, 1865. 

556. SOLOMON SALLY GRAY, Boston, Suffolk, Massachusetts, U.S., “ Paper 
collars.” —28th February, 1865. 

610, LOUIS LE CHEVALLIER COTTAM, Winsley-street, London, * Sliding 
partitions.” —4th March, 1865, 

441. WILLIAM KIRRAGE, Gardener’s-road, Victoria Park, Middlesex, “ Artificial 
stone.” —16th February, 1865. 

558. GEORGE LAUDER, Glasgow, Lanarkshire, N.B., ‘‘Coal.”—23th February, 
1865. 


483. LUCIUS AURELIUS BIGELOW, High Holborn, London, “ Boots and 
1 


shoes.” —25th February, 1865. 
CHARLES WHITING, Lewisham, Kent, ‘‘Frames and joints,”—27ih 


, 1865. 

550. THOMAS WELCOMBE ROYS and GUSTAVUS ADOLPHUS LILLIENDABL, 
New York, US  2ith February, 165. 

592. ROBERT JOHNSON, Waterloo-place, Pall Mall, London, ‘ Wire fences.""— 
2nd March, \865, 

577 JOHN Dopp, Oldham, Lancashire, ‘‘ Mules for spinning.”—Ist March, 
1865. 

579, AUGUSTINE THOMAS GODFREY, Offord-road, Barnsbury, Middlesex, 
** Organs. &c.” — Ist March, 1865. on 


708. FRANCIS AUGUSTUS BRAENDLIN, Birmingham, “ Fire-arms.” 
March, 1365, 


Patents on which the Stamp Duty of £100 has been Paid. 

506. JOHN TAYLOR, jun., Roupell Park, Streatham, Surrey, ‘‘ Roofs.”—27th 
February, 1865. 

513. WILttAM JOHN HAY, Southsea, Hants, 


February, 1861. 

483. LUCIUS AURELIUS BIGELOW, High Holborn, London, “ Boots and shoes.” 
—25 . 1861, 

Sif, GEORGE SMITH and JAMES CABRICK, Glasgow, Lanarkshire, N.B., 
“ Commodes, &c. '—Ist March, 1861. 

909. JOHN ~ILVEST&R, Westbromwich, Staffordshire, ‘‘ Weighing machines.” 
—1ath April, 1861. 


Notices of Intention to Proceed with Patents 
2946, JAMES ANDERSON, — Down, Ireland, “ Improvements in 
the 1 he of felts, and in machinery con connected therewith.” —19th 
October, 1*67 
2953. WILLIAM BARRETT, Norton, Durham, and CHARLES MARTIN, Chancery- 
sane London, “Improvements in tuyeres for blast furnaces and over 


54? 
Fi 


“Waterproof glue.”—23th 


2951. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, “ An articulated 
artificral from William Becker, Paris.—2ist 


2968. JAMES wuire, Great Portland-street, London, ‘‘ Improvements in 
means for ventilating buildings and other places.” —22nd October, 1867. 

2976. THOMAS WELTON, Grafton-street, Fitzroy-square, London, “ Ozonised 
or oxygenated bread, biscuits, cakes, and other substances.” *— 23rd October. 


1867. 

2962. AARON CHAMBERS, North Pesvifensy Rhode Island, U.S., “ Improve- 
ments in hinery for the of files,” 

2987. JOHN ELLISON and JOSEPH STIak, Leeds, “Improved means and 
apparatus for economising fuel and smoke in steam boilers and 
furnaces” 

2990. JAMES DODGE, Manchester, ‘‘ Improvements in machinery for cutting 

es,” 


2905. ALEXANDER MBLVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in apparatus for transmitting and maitiplying motive power.’—A 
communication from Francois Jobard, Boulevart St. Martin, Paris, 

2997. CHARLES WEIGHTMAN HARRISON, Obersteio-road, Clapham Junction, 
Surrey, ** Improved means of preventing incrustation ia boilers and other 
vessels in which water is heated "—24th October, 1867. 

300 . WILLIAM FISKEN and DAVID FISKEN, Stamfordham, Northamb: riand, 
“Improvements in the construction of steam aud other butlers.” 

3011. BENJAMIN COOPER, Frome, fre, “ Iusproved machinery for 
removing kuots, buris, and other extraneous substances from woollen cloth, 
flannel, and other fabrics.’ —25th October, 867. 

3015, WILLIAM EDWARD WILEY, Birmingham, “ Improvements in ho'ders 
for Jead and other marking materials, part of which improvements 1s also 

as holders for other articles.” 








position of railway points, and in the apperatas or means e 
therefor.” 
490. nooo TOLHAUSEN, Boulevart Magenta, Paris, ‘‘ New or improved 
for brush making.”—A communication 


Poy 





r app 
from + Marie 

491. WILLIAM WOODFIELD Redditch, Worcester, ‘* Improvements in papering 

needles or making up packets of needles for sale. 

492. GEORGE KOBERTS, New Tothill-street, Victoria-street, Westminster, 
London, “ Improvements in candies.” 

493. WILLIAM ROBERT LAKE, 8 uthampton-buildings, Chancery-lane, London, 
“An improved mode o', and apparatus for, extracting and condensing the 
volatile portions of ores.’ —A ication from Ferd d Formhals, San 
Franci<co Calitornia, U.S, 

494. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“an improved whip h ider.”—A communication from Daniel Talevtt, New 
York, U.+.—13th February, \#68. 

4°96. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
*€ Certain improvements in c mpound of aniline colours.” — A communication 
from Emli Znssmann, New York, U.S. 

497. HENRI ADRIEN BONNEVILLE, "sack ville-street, Piccadilly, London, “ tm- 
provewents in moderator or carcel ‘amps. a" communication from 
Guillanm Anguste Richner, Rue du Hazard, Paris. 

498. ALFRED LEMASSON, Rue Lagille, Pars, *‘ improvements in the construg- 
tion of dials or indicators for showing the d stance travelled by cabs and 
other pu%lic conveyances, and the fares due for the same ” 

499, JAMES STEELE snd JOHN HAstTie, Greenocs, Renfrew. N.B., “ Im- 
prove : rents in apparatus for conveying and treating ammal charcoal and 


sugar 
500. JOHANN PHILIPP LACK, Basinghall-stree’, \London, “ Improvements in 








3010, Josnen JOHN Perry, Red ae London, “ Improvements in 
binding or covering ss other similar articies.’—A communication 
from Jales Alfred Hubert, Pi 

3023. WILLIAM KENDALL, Perey y Main, Northumberland, ‘‘ |mprovements in 
locomotive engines.” —26th , 1807. 

3034. ALFRED JAMES WATERLOW, WALTER BLANDFORD WATERLOW, and 
SYDNEY HEDLEY WATERL W. —— Bali, Lowdou Wall, Lomton, 

in for printing from copper, st.el, and vther 
metal plaies apoticeble also for printing from stones.” 

2035. JOHN GLOVER, ~«kforde street, Clerkenwell, London, ** lLnprovement; in 
furnaces for steam boilers and other uses” 

3087. THOMAS BENNETT, Birmingham, “ f ia the manuf 
of spoons, forks, and ladles. * —zsth October, 1867. 

3054 JOBN MADDOOKS, M in the metiod of, and 
4, /paratus (OF, securing nuts and bolts “employed on the permanent way of 
Taliways.” 

305%. Kight. Hon. JAmes, EARL OF CAITHNESS, Hill-stre+t, London, “ An 
improved mode of, and appara us fur, cleauing boiler tube.. 

3060. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ improvements in 
the veniilation of bulidings, ships, and carriayes.”—A commuuication from 
Herru Scharrath, Bielefeld, Prassia.— 30th Oclober, 1867. 

3063. WILLIAM HALL, Ashron ander-Lyne, Laucashwe, JOBN WREN, and 
JAMES BRANDWOOD, Manchester, *‘ Corwin improvem mts in the meinod of 
casing, forming, or producing toothed wheels or gearing to be employed in 

machinery for preparing, spusmiug, and twisting cotton or other fivrous 
Substances. 

3067. ORMROD COFFEEN EVANS, West Dulwich, Surrey, “‘ improvements ia 

digging machinery. 














3072. ALEXANDER CHAPLIN, London, “ An improved dis- 
tilling apparatus for prodacing aérated water from sea water, part of 
wi said applicable to the burning of 





1867. 

3097, WILLIAM DioKINeOM, | Leeds, Yorkshire, “Improved means of joining 
Jeather or ovber ri Ing or preparing of straps or driving 
belts for machinery,” —4th Saeee 1867, 

311}4, THOMAS BRIGGS, jun., Manchester, and WALTER EDWARD Yarss, 
Strangeways, Lancashire, “ Certain improvements in looms for weaving.” 
3120. KOBBRT PALMER, Ovington-square, London, and H&NRY SAMUEL 
Hap, Hurst V South Croydon, Surrey, ‘* Improvements in the mauu- 

facture f wheaten and bread.” 

3121. WILLIAM GEEV&S, Thornhiil-square, Barnsbury, Middlesex, “ Im- 
provements in the of doors and frames.” 

3123, ALFRED VINCENT NEWTON, jane, London, “ An improvement 
in roller or anti-friction journal boxes or Casians, app icahle i to the habs 











of wheels.”—~A communication from Edward Wadhams, Yorkville, Now 
York_ U.8.—5th November, 1967. 
3126. Ropert LEAKE and JOSEPH BECKETT, 8 ht 
ts in Y for polish ng cylinders.” —6th ee ay 1867, 


3146, BENJAMIN THOMAS NEWSHAM, Bath, “Improvements in tables or 
apparatus to be ased in playing games with balls.”—7th , 1867. 

3179 WILLIAM PAYNE, | Birmingham, ‘‘ Improvements in clack and bucket 
door pieces for pumps.” 

3180. Prepon BLAKEMORE HopdGetTrTs, Corngreaves, near Cradly Heath, 
pag e, in tayeres for biast furnaces.”—11/4 Novem- 


3219. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
rotary engines, applic ble as Motors, pumps, meters, and for other purposes, 
also in indicators applicable to such and other engines or meters. and other 
yo sone x commuuication from Arthur Perry Emery, New York.—13th 

3222. JOHN MORRISON, Birmingh “* Imp in hem folders and 
tuckers for sewing hines.”—14th Me ber, 1867. 

3290. WILLIAM ROBERT GR&EN, Peckham, Surrey, and JOHN George FREE- 
MAN, Newington, Surrey, “Improvements in steam and other motive- 
power engines, aud in valves | for engines.” —B les November, - 

3401, THOMAS BRIGGS, jun., ht or 
apparatus for drying and "stretching woven fabrics, paper, or continueas 
lengths of other similar materials.”—30¢h November, 1867.; 

3444, FREDERICK RAINFORD ENSOR, Park, Nottingham, ? Improvements fa 
the manufacture of lace in twist-lace machines.”"—3rd December, | 

3453. ELL WALKER, Westmoreland-streer, Pimlico, London, - * Linprovements in 
the construction of breech-loading —4th D . 1867. 

3570. WILLIAM CONISB&B, Herbert’s-buildiags Wesubeneend, Surrey, “ Im- 
provements 1 By nn -¥ obror raphic aud typographic printing 

3637, JAMES DAVISON, Bishopswearmouth, Darham, “ Improvements appli - 
cable to the rigging, chains, windlasses, anchors, and other parts of ships or 
Vessels, or to collieries, railways, rolling stock, or other purposes, to preven. 
sudden blows, jerks, or strains.”- 2ist December, 1867. 

3676. JOSEPH COCKSHOOT, jun., and HENRY WBSATHERILL, Manchester, 
**Certain improvements in railway brakes "—27th December, 1867. 

3702. JAM&S DAVISON, B wearmouth, Durham, * improvements in 
furnaces for smeliing glass, or the materials employed therein, and for con- 
suming smoke "—30th December, 

48. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Loncon, 

“‘An improved method or process for removing sulphur, phosphoras, ant 
other impurities, from iron, steel, and other metals."—A communica'io: 
from John Francis Bennett, Pittsburgh, Pennsylva ia U.S. 

132. JOHN LANG, Paisley, ot, =" “* Lwprovemeuts relating to the 
Printing of music.” —15th January, | 

182. AUGUSTE gy BS ae “An improved mechanical 
ar d in connection with self-acting valves.” — isi 
January, i968. 


234. DAVID YOOLOW STEWART, Glasgow, Lanarkshire, N.B., “ Improvements 
in the manufacture of cast tron pipes and similar articies, and in the moulds 
and arrangement of apparatus connected therewith.” —23rd January, 1868, 
274. ALFRED MIDDLEMIST, Savilie-street, Hull, Yorkshire, “An improved 
for » regulating, and controlling the heat and draught in 
stoves and other fire-places. "—9Tth January, 1858. 

31!. DAVID LAW and JOHN WHARRIB, Giasgow, Lanarkshire, “ Improve- 
ments in the manufacture of cast iron pipes and similar articles, and in 
apparatus therefor.”—29th January, 1868. 

322. JOHN GRIMES, Leicester, * I in inery or apparatus 
employed in the preparation or manufacture of the bottoms or svles and 
heels of boots and shoes.” —30¢th January, 1868. 

345. JAMES LIVESEY, Victoria Chambers, Westminster, London, “‘ An im- 
geonet material that may be used as a substitute for glass.”—s\sf January, 


868. ' 

387, THOMAS WEST WALKER, Poole, Dorset, “ Improvements in the manu- 

facture ot b icks, tiles, slabs, and other Jike articles and in the materials and 
Machinery or apparatus employed therein.’ —>44 February, i968. 

428, ADOLPH PHILIPP, Manchester, * Ao improved apparatus to be employed 
as a comvined cigar, ash, and light bolder, and ‘whist’ or other game 
marker.” —8th February, 1468, 

476. KOBERT CRalp ROSS, Manchester, ‘‘Certain improvements in mechanism 
or apparatus to be employed for cutting yeni vasteboard, textile fabrics, 
and similar subsances or materials.” —i2th February, 1468, 

483. SAMUEL SEVILLE, Lees, Lancashire, “ Certain 

Or apparatus to be employed in sizeing and balling yarns a  aoanie. — 
134 February, 1864. 

616, WILLIAM OBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* Improvements in artificial breasts.”—A communication fiom Hosea Wait 
Libbey, Cleveland, Ohio, U.8.—24th February, 1863, 
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All persons having an interest in opposing any ogy ny such applications 
should leave particulars in writing of their obdjecti lication at 
the office of the Commisioners of Patents, within fourteen Sie of its date, 


List of Specifications Published during the week ending 
29th P. 1968. . 












ebruary, 

1882, 4d.; 1968, 8d.; 2013, 2s, 21.; 2015, 2s, 2d.; 2027, 1s, 4d.; 2032; 1s. Gil.; 
2051, 104 ; 2058, 1s. 6d.; 2061, 10d.; 2052, 8d.; 2005, is. 2d.; rh ToL; 2067, 
6A.; 2078, 10d.; 2075, 10d.; 2076, 28:; 2077, 10d.; 2081, ¥d.; 2082, 8d., 2083, 
10d.; 2089, lud.; 2092, 84.; 2093, 6d. ;'2095, 101.; 2096, 10d, ; 2008, 10d.; 2103, 
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8d.; 2105, Is. wd. 21 6, 1; ; 2107, 8d.; 2108, ls; 2111, 8d; 2113, 8d.; 2117, 

104.; 2120, 4d,; 2121, 41,; 2122, 44.5 2127, 4d.; 2128, 4d.; 21 29, 8d; 2131, 4d.; 

ass, 4d.; 2133, 8d.; 2136, 4d; ‘2133, 4d. ; 2142, 4d.; 2151, 4d.; 2152, 4d.; 2158, 
5 2168, 4d.; 2165, 4d; 2168, 8d. ; b171, 10d.; 2130, 8d.; 2546, 8d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payahie at the Post-ottice, 5, High Holborn, to Mr, 
Bennet Woodcroft, Her Majesty's Patent-office, Southampton-buildings, Chan - 


cary-lane, 








ABSTRACTS OF SPECIFICATIONS. 
descriptions are made from Abstracts prepared expressly for TBS 
ENGINEER, at the office of her Majesty's Commissioners of Patenis. 


Class 1—PRIME MOVERS. 


Suctating @ Fized Steam and other Engines, Horse, Wind, and 
ater Mills, Gearing, Boilers, fittings, &c. 
2155. A. M. eee Chancery -lane, ** Reciprocating motion.”—A com- 
munication, - Dated Pritt July, 1867. 

This invention relates to a new and improved reciprocating motion for 
engines and other purposes. Lis object Is to convert @ reciprocating motion 
into @ rotary, or a rotary Into a reciprocating motion, without the use of the 
crank, theeby avoiding the two dead points at each revolution with less.strain 
and wear of the parts. ft consists in the employment of a pinion or toothed 
wheel working in a double or top and botiom rack, and of an inner and outer 
cain to Pelleve the dead p ints. 

2169. J. EDGE, Bolton-le- Moore, “ Steam engines.” — Dated 26th July, 1867. 

Tols mvenuou relates to the slide vaives my to regulate the admission and 
discharge of the steam to and from the cylinders of steam engines, and to the 
governors employed to control the speed of the engines, and consists in, so (ar 
as relates to tbe slide valves, of a novel method of actuating the said valves, 
4pplicavie principally to engines working expensively. In carrying the 
inventien fnte effect the pate: tee employs two soparate valves for the adimis- 
sion of ibe steam to the cylinder, and two ft the discharge thereof, or for 
Openiug & Communication between the cylinder and the condenser. These 
aforesaid valves are preferably of the ption kuowa as gridiron valves, 
or of a form aimnilar there.o, the valve boxes being situated as uear the ends of 
the cylinder as is conveulent for the puryose of obtaining short passages 
between the valves and the interior of the cylinder, but tbey may be otherwise 
situated, The valves are actuated by cams or tappits fitted on @ shalt, or on 
shafts to which a rotary motion is imparied by the engine, the said shaft or 
shatts rovoiving at one-half the speed of the crauk shaft of the engine. The 

Valve spindles are preterably furnished each with two bowis for the cam to act 
upon, and with a suitabie frame to carry the same, each cam being so formed 
as to give two movements to the valve which it actuates during one revolution 
of the cam, the movements being similar t0 each other, but in opp sie diree- 
tions, ro that, tsk ng fur examvie the wlet valve admitt ng steam for the for- 
ward stroke of the piston, the sad vuelve is moved by iis cam im one direc jon 
to admit the steam to the cylinder tor a forward struke, and back again to its 
f\ Tux? posdion to admit steam for the neat succeeding ——e siruke, 
movement adwitting the seam for @ suitable portion of the siruke, end 
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cannot produce here, 


Class 3.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, kc. 

2115. J. W. BUTLER, Savile-row, and E. EDWARDS, Buckingham-street, 
Adelphi, London.“ Apparatus for floating in and travelling through the air.” 
—Dated 19th July, 1867. 

This invention consists in making and combining together wings or planes of 
the kind and in the manner hereinafter described, to which the aeronaut and 

@ propelling app are hed. These wings or planes are made of 
frames as light and strong as possible, and covered with some strong and 
sufficiently light material, which in some css the patentees prefer should he 

exible, such as cloth, canvas, or varnished silk, and in other cases of thin 
wood varnished, or of thin metallic plate, either of a single thickness or 
double, with a space between for the purpose hereinafter mentioned. It has 
been found by experiment that such planes, if kept perfectly horizontal and 

allowed to fall through still air; wildo so very slowly, and that even if a 

certain weight be attached to them pr ‘portioned to the number of square feet 

in their horizontal eurface, they will still only fall at a certain speed, which, 
however great the height of fall, will not be exceeded. It has also been found 
that if such horizontal planes with such weights attached to them be made to 
pass nearly horizontally through the air, but with their front or advancing 
edges slightly el-vated, and if the angle of elevation and speed of horizontal 

ge through the air be proportioned to the area of such planes, ana the 
weights attached io them, the planes will continue to pass horizontally forward 
without falling, and that thus, if the propelling force be continued, they may 
be made to travel for any distance and in any direction. 

one. bs H, METHAM, Rotherhithe, Surrey, “ Rudder."—Dated 19th July, 

867. 

The object of this improvement is to enable a rudder to occupy greater or 
less space at the stern, and also to enable it to present greater or less surface, 
as required, to the action of the water. For this purpoxe the inventor forms 
the rudder of a number of detachable or re ble leaves or pieces of different 
lengths, that is to say, they yradually increase in length from the stern out- 
ward. The leaves can be drawn in or out fan wise.—Not proceeded with. 


2119. J. SAxBY, Kilburn, ‘‘ Improvements in the mechanical contrivances and 
apparatus employed for locking and for actuating or setting in motion the 
locking and interlocking gear used or intended to be used for regulating or 
governing the action and movement of railway points and signals 
to each other.” - Dated 20th July, 1847. 

This invention consists in applying to the vertically sliding bolt or stop usually 
fitted at the front or back o° the hand lever used for acting upon railw 
points, and the signal apparatus of railways, an addition whereby the point or 
signal lever is secured or held in any pre-arranged position, whilst certain 
portions of the locking or interlocking gear may, by the action of the 
operator’s hand on the lever of the sliding bolt, be acted upon so as to lock 
and unlock such portions of the signal or point apparatus as should be locked 
or unlocked. We cannot here give space to the details of the invention. 

2123. C. F. WHITWORTH, Saddleworth, York, “‘ Preventing accidents at june 
tions, crossings, and sidings of railways.” --Dated 20th July, \867 

The specification of this invention is too elaborate to be quoted here at 
sufficient Jength for an intelligible abstract. 


2126. W. G. CREAMER, Woburn-place. Russe!l-square, London, “ Automatic 
+ “ee Jor the ventilation of railway carriages, d&c.”"— Dated 20th July, 
867, 

In performing this invention openings are made in the sides and near the 
ceiling or roof of the carriage, vehicle, or cabin to be ventilated, and in each of 
these openings is placed a vertical wicket, such wicket being supported on pivots, 
80 that it can move both backwards and forwards. The outer end of the wicket 
projects a short distance from the outer side of the carriage, &c., and stands at 
an angle therewith of about 45 deg. When the train, vehicle, or steamboat 
is in motion, the coanter-current of air at the sides thereof impinges against 
the wickets, thus causing a strong and constant exhausting current from the 
inside of the carriage, &c., vehicle, or cabin, ontwards. When the direction 
of transit of the train, -boat, &c., is changed, the wickets shift by 
reason of the counter-current of air which comes into operation, and are 
reversed in position, a similar process of ventilation being thus effected. A 
door is provided opposite to each of the apertures by which they can, when 
desired, be entirely clo-ed 


2149. R. LARKIN. Chorlton-upon-Medlock, Manchester, ‘“* Aerial locomotion,” — 
Dated 24th July, \867. 

The o! ject here is to carry passengers or goods in suspended vehicles attached 
to wire or other ropes, supported upon strong elevated columns of masonry and 
iron work combined These c lumns must be sufficiently high to allow the 
Vehicles tv pass over the tops of houses or other buildings, instead of running 
on the ordinary roads or streets. — Not proceeded with. 

2156. S. TURTON Heaton Norris,and G. ALLCROFT, Manchester, ‘‘ Apparatus 
Sor facilitating ¢ ications between p gers, guards, and drivers of 
railway trains ""—Dated 25th July. 1867. 

In one or more compart ents ot every carriage composing the train is placed 
one or more handles, which are connected to or form part of a drop rod, which 
when the handle is movei acts on a catch and liberates a weighted lever or 
arm which fits on a rod extending the whole length of the carriage. The ex 
trene en/ or ends of the rod are taken into the guard’s van, or to the engine or 
to both, and connected to a bell whistle or other alarum. As soon as one of 
the levers above referred to has liberated the catch, the weighted lever or arm 
in falling turns or partially turns a longitudinal rod extending from end to end 
of the carriage; the ends of these rods are cunnected by a self-acting universal 
coupling. The position of the weighted arm and handle will indicate the com- 
partment and the carriage in which the sigual has been given for calling the 
attention of the guard, 


ee” M. ALMOND, Scarborough, ‘‘ Signalling at sea"—Dated 25th July, 
7, 


Hare the inventor furnishes each vessel with two signal lanterns placed in a 
vertical line, one about three feet, more or lexs, above the other, on a small spar 
supported in a socket or bracket at any convenient place in a conspicuous part 
of the vessel. These lanterns have shutters and red and green glasses, and 
are kept darkened by means of the shutters when not required for signalling. 
AS soon as a vessel is sighted the signalman uncovers the lanterns and shows 
two white lights, one above the other, to s'gnal to the vessel that she has heen 
seen, turning the spar slightly in the socket (if necessary so as to direct the 
light towards the ship. So long as the vessel holds on her original course the 
white lights are shown, but the instant that the person in charge gives the 
word “ port” or “starboard” to the hel , the signal shows two red 
or two green lights to indicate to the other vessel the change of course 
adopted. —Not proceeded with. 

2178. E. T. HUGHES, Chancery-lane, London, ‘‘Constructing and propellii 
steam vessels.” —A communication.— Dated 27th July, 1867. i 

The o ject here is to decrease the weight and draught of water of steam 
vessels, and, q ly, the resi to their rapid motion, and also to in- 
crease and make more available the effective power by which they are driven, 
while at the same time the patentee makes them stronger and less liable to sink 
or become disabled. This invention consists, First, in applying the power to 
drive the paddle wheels of a side wheel steamer to the paddle wheels at or 
near the peripneries, by gearing teeth or cogs on or near their peripheries, 
into which the teeth of a driving wheel (which is itself driven by a suitable 
engine) engage, Secondly, in constructing the driving wheel in two parts, viz., 
a rim on which the teeth are formed, and a central body or driving portion, 
and inserting between the body and rim india rubber, or some other elastic, 
non-resonant body. Thirdly, in applying heat to the gearing on the peripheries 
of the paddle wheels (when it is necessary todo so to melt ice which may 
accumulate thereon) by steam introduced into pipes set into or upon the wheels 
for that purpose. Fourthly, in combination with the application of the power 
for driving the vessel as above stated, constructing and supporting the hull 
of the vessel with transverse walls at frequent intervals, the walls being se- 
curely fastened to the sides and bottom ot the vessel and connected together 
by means of a web at or near their tops, and without ribs, thereby gaining 
great th with ively small weight of materials. 























Class 8 —FABRICS. 
Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
21ll. J.J. and E, HARRISON, Manchester, “ Looms.”—Dated \8th July, 1967. 
The patentee claims, First, the adaptati b for the weft fork 
in connection with 





of an 
the “sweel,” together with the construction and arrange- 





engines.” —Dated 18th July, 1867. 
rain Invention eats to howe om <— oe 
employed, situate above od n an arrangemen' 
“¢ . ings of material and 


2136. H. von 8. SAKUNLUNSKI, Weymouth-street, Portland-place, 
a ope. aco Dale tind Jey el 
on to printing surfaces. &c.”"—. 2 f° B 

The object of this invention is to produce by the ald of the printing process 
representations of reticulated ornamental fabrics and fac-similes of texture, 
for the purpose of ornamenting fabrics used for furniture or dresses, and for 
producing illustrations for pattern and other books.—WNot proceeded with. 

2140. J. H. JOHNSON, Lincoln’s-inn-flelds, London, “ Nets and netting.”—A 

.—Dated 23rd July, 1867. 

The essential feature of this invention consists in using one-half of the twines 
or cords, or every alternate one of the fall size that would be used if the net- 
ting were made in the usual way, whilst the other half or the rest of the 
twines consist of a single strand of the full-sized twines when that twine has 


on, that proportion giving an equality in strength and proper appearance to the 
netting, but other proportions may be used. 


2174. J. SMITH and W. SCHOFIELD. Barenden, “ Elastic rollers for 
.”" - Dated 271th July, 1857. 


yarns and 
his invention cousists in making rollers with an elastic surface composed of 
rings, washers, or spiral bands of india-rubber, or any suitable compound of 
india-rubber. 


textures 





Ciass 4. AGRICULTURE. 
Including Agricultural ee naa Implements, Flour 


2160. W. E. NEWTON, Chancery-lane, London, “ Construction of mould boards 
ploughs.” —A communication.— Dated 25th July, 1867. 

This invention consists iu making the mould boards of ploughs of sucha 
shape that the grade of the board will be a true inclined plane from the point to 
the extreme end of the wing, where the greatest height of the plane terminates 
ground equal to the width of this plough, which may be 


2162. J. BROWN Howburn, Carham, and W. LILLIE, Tweedmouth, Northumber- 
land, ** and mowing machines.” —Dated 25th July, 1867. 

This invention consists in employing two wheels, either bevel or spur-wheels, 

of different diameters, on the first driving shaft, which may be cast in one piece 


or may be separate. These wheels are fitted to slide endwise simul. 
taneously the shaft on which they are carried, or they may be keyed fast 
on the % shaft being arranged to move endwise in its bearings to 


enable the wheel or wheels to gear into one of two pinions, which may either 

be cast in one piece or separately, and are cavried on the intermediate shaft. 

2176. T. REID, Monkton Mill Ayrshire, ‘‘ Implements for digging potatoes, for 
grubbing, for forming drills, &c.”-—Dated 27th July, 1867. 

This invention consists in adapting or adding to a frame like that of a 
double-moulded plough, Firstly. a small single share in front running on the 
to turn over to one side the ‘‘shaws,” or above-ground 
part of the potatoe plant ; and, Secondly, a coulter to divide the earth placed 
a little behind the surface share, and having a mould board fixed to it to con- 
tinue the turning-over action on the shaws; and, Thirdly, two or three pairs 
of knives fixed to the sole of the plouzh frame to detach and throw out the 
potatoes, the front pair of such knives being in about the position of the ordi- 
nary share, and united in front, bat diverging behind, outwurds, and slightly 
upwards, whilst the other pair or pairs of knives is or are similarly placed 
further back, and are longer, the hindmost being the longest.—Wot proceeded 
with 


2181. A. JACK, Maybale, Ayrshire, “ Apparatus for digging potatoes, turnips, 
éc."—Dated 27th July, 1867, 

Here a framework of iron is employed which is supported on wheels, so that 
it may be dragged over the surface of the field out of which the roots have to 
be dug. The attendant follows behind the digging apparatus, and at the place 
where he is situated the handle of a lever is placed. The lever is jointed to the 
main framing, and its opposite end is attached to a frame placed below it. The 
frame carries the di or root-raising apparatus, which consists of a grated 
or gridiron plate; this is situated at an angle with the plane of the field from 
which the roots are to be raised, so that as it is drawn over the ground the root- 
raising plate may enter the surface of the ground in such manner that its lywer 
edge descends below the level of the under side of the roots which are to be 
raised. The use of the lever before referred to is to adjust the elevation or 
depression of the root-ralsing plate below the surface of the ground. One of 
the large wheels which carry the apparatus has a circ lar toothed ring fixed 
on to it, the teeth of which gear into, and, when the appuratus isin motion, 
actuate a pinion ona cross shaft, to which a series of arms is fixed ; these 
arms revolve in proximity to the root-raising plate, and as they revolve their 
effect is to separate and throw back on the surface of the dug ground the roots 
that have been raised on to the plate. This last operation cleanses and 
separates the roots from the earth or soil in which they have been embedded, 
and the cleaning action may be furtner improved by attaching chain harrows 
to the back of the apparatus, which, in passing over the roots, rub them still 
cleaner.— Not proceeded with. , 

2191, W. R. LAKE. Southampton-buildings, Chancery-lane, London, “ Machinery 
Jor hulling rice and other grains."—A communication.—Dated 29th July, 
1867. 


This invention relates to mechanism for hulling rice and other grains or 
seeds, and consists in combining with a stationary gro ved or ribbed plate or 
plates an end ess movable apron made up of a seriex of ribbed or corrugared 
Plates, The invention canuot be described without refi to the ing 








Ciass 5.—BUILDING 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2116. J. RoGERS, King’s Cross road, London, *‘ Fastenings for window sashes, 
&c.”"— Dated \9th July, 1867. 

Here a casing divided into two parts is employed; one part of the casing is 
fitted with a hook turning on a stud or axis, and furnished with a knob or 
handle, and the other part of the casing contains 4 stump, which the hook on 
the other part of the fastening can be made to embrace or to liberate by turn- 
ing it on its stud or axis. The form of the c.sing is a short cylinder closed 
at the top, and with a flange on its lower edge; it is divided into two unequal 
parts in a plane parallel to the axis of the cylinder.—Not proceeded with. 

2125 W. TAYLOR, Nursling, Northampton, *‘ Pipes fer ventilating, heating, and 
vaporising hothouses, &c.” - Dated 20th July, 1867. 

The patentee claims, F rst, the application of chambers or passages to pipes 
for receiving hot water, &c., so that such chamber or passage may receive 
water or other liquid to he evaporated whilst they at the sa:ne time act as 
conduit for the passage of air for ventilation, and thereby moisten as well as a 
heat the air so supplied for ventilation, whereby hothouses, malthouses, and 
other buildings or residences, may be ventilated, heated, and vaporised, as 
described. Secondly, the method of forming the joints e: pipes used in heating 


hothouses, malthouses, and other buildings and residences, as described. 


— — and D. ST1RK, Leeds, “ Brickmating machinery.”—Dated 20th 
uly. 1867. 


y ° 

The object of this invention is to construct bricks by a simple and direct 
acting apparatus, thereby ensuring a durable machiue, as well as one that may 
be worked econom . The inventors effect this by the use of an ordinary 
vertical pug-mill (for disintegrating the lumps of clay), having at the bottom 
an aperture of about the size of an ordinary brick, and placed over a suitable 
rectangular table which sustains a shaft having a doubie ratchet wheel upon it, 
and driven by suitable vearing. Between the top of the table and the bottom 
of the pug-mill a space of the depth, say, of a brick, intervenes to permit the 
passage of a series of moulds placed across the table. The moulds, although 
close to each other, are in no way d, but are ively d 
along the table by the action of the ratchet wheels upon projections on their 
extremities, and each in turn comes under the aperture in the bottom of the 
pug-mill, receives a charge of clay, and is thrust forward by the one behind it, 
a drag roller rotating on the top of the moulds keeping each in‘ts place. The 
brick may then be discharged trom the mould by being thrust out through a 
perforated portion of the table upon an endless band below.—Not proceeded 





2130. J. HOOPER, Moseley, Worcester, ‘* Ventilators.”—Dated 20th July, 1867. 
The patentee claims constructing and arranging or combining the parts of a 
ventilator, substantially as described and illustrated, whereby a series of flaps 
or doors covering a corresponding number of openings in the body of the venti- 
lator may be simultaneously raised or simultaneously lowered, so as to open or 
close to the required degree the said openings in the il 
2150. W. SIMPSON, Rosherville, and W. HOWIT, Notting-hill, London, “ Con- 
struction of the roofs of horticultural and other buildings and structures.” 


—Dated 2ith July, 1867. 
the principles of the roofs of horticultural 


The patentees claim constructing 
and other buildings and structures hollow instead of solid, and of tubes, or 
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cate the desired parts. 


_—_ 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
2120. H. H. ConnisH. St. Mary Axe London, ‘ Entrenching tools to be carried 
on the stocks of fire-arms.”—Dated 20th July, 1867. 

Here the inventor constructs a hand trowel or shovel with a suitable folding 
or removable handle, the blade of which is so shaped as to lie on the butt of the 
stock of the fire-arm on which it is intended to be carried, a suitable slot being 
cut in the wood for the reception of the handle when the entrenching tool is 
fixed to the stock. When a folding handle is used it folds over to the upper 
surface of the blade of the tool, which rests on the wood of the stock when the 
entrenching tool is fastened to the butt. The blade of the trowel is kept in 
place on the stock by fixed and movable buttons and studs, or in any other 
suitable manner, the chief desideratum being facility of rapid removal from the 
stock when required for use. He prefers to shape the point of the blade some~- 
what after the fashion of a bricklayer’s trowel, in order that it may be used for 
= turf cutting, bricklaying, or plastering, as required.—Not proceeded 


2153. R. B. RODEN, Usk, Monmouthshire, “ Breech-loading fire-arms.”—Dated 
24th July, 1867. 

These improvements, whilst they are applicable to all systems having vertical 
faced breech are more especially intended as further improvements upon 
the inventions for which letters patent were granted as follows:—No. 1828, 
year 1862, to E. Schnider and J. Snider, jun ; No.2145, year 1864,to T. Wilson ; 
No.2741, year 1864, to J. Snider, jun.; No, 2912, year 1864, toJ. Snider,jun:; No. 
188, year 1865, toJ. Snider, jun.; No, 2275, year, 1865,toJ. Snider, jun.; and con- 
sists of the following arrangements : — Instead of placing the lock on the sideof the 
stock, as now generally practised, it is inserted in the middle of the same, and 
directly over or in connection with the trigger guard, which may or may not 
be modified to suit the particular form or construction of lock. The lock may 
be of any suitable coustruction, and so arranged as to operate or function a 
striker or bolt, which can be used either for percussing the piston or striker 
which produces the ignition of the cartridge, or for holding the breech block 
against accidental explosion, or both. Instead of the ordinary dog or hammer 
a lever thumb piece is used, by which the striking or locking bolt is retracted 
after the discharge of the arm. ‘The breech tang and tail pin are also modified 
so as to clear the mechanism of the lock. These improvements further extend 
to a method of and in arrang for ing the expended cartridge case, 
whether such extractor be operated in connection with the breech block, or 
otherwise. This is effected by arranging the extractor and its bed so as to 
operate on the rim of the cartridge case at or a little beiow its diameter, the 
diameter corresponding with the horizontal axis of the barrel, and by forming 
or placing an inclined plane on the bed of the shoe, either elastic or otherwise, 
by which means the cartridge case may readily be ejected from the shoe. In 
the case of existing arms a stud or stop is placed in the shoe at any suitable 
point, and by drawing back the extrac'or sharply when the head or rim of the 
cartridge comes in contact with such stud or stop, it will cause the case to fly 
out in asimilar manner. This stud or s op may be made rigid or elastic. The 
said invention further consists in constructing a ridge or flange on the under- 
side of the breech block, which ridge or flange fits into a corresponding groove 
in the bed of the shoe, its object being to retard any escape of gas backwards 
in case of the bursting of a cartridge on explosion, but this is only used in the 
absence of a locking bolt. 

2167. C, E, BROOMAN, Fleet-street, Lonion, ‘‘ Manufacture of cartridge cases.” — 
A communication.—Dated 15th July, 1867. 

Here the inventor makes the interior of the case of paper, pasteboard, cloth, 
or other suitable material, and the exterior of brass, iron, steel, zinc, or other 
metal or alloy ; as the inner tube has a certain rigidity, the outer metallic tube 
may thus be made very thin. 

2168. G. L. BARENS and J. F. LADOUGNE, Paris, “ Breech-loading fire-arms.” 
— Dated 25th July, 1867. 

This invention consists, First, in a breech-piece having the cap and the 
striker for the cartridge. This breech-piece also acts as a cartridge extractor, 
and permits of regulating the carrying power of the gun; at the same time it 
prevents all escape of gas, and gives more security for the fire. The invention 
also consists in a new action to tilt and secure the barrels or barrel. 


2172 G. B. NORTHCOTE, jun., Honiton, Devon, ‘‘ Apparatus for charging and 
turning cartridges for breech-loading fire-arms.”—Dated 20th July, \867. 

This apparatus consists of four bags or holder- conta:ning respectively the 
powder for the charges, the shot, the wads to be placed in the cartridge cases 
between the powder and the shot, and the wads to be placed in the cartridge 
cases over the shot. Beneath these bags or h.lders there is a slide acting to 
measure the powder and the shot, and to cause the escape of the wads one at 
atime from the wad bags or holders. Underneath this slide is a bed-plate 
forming part of the frame of the apparatus, and in this plate are two, or it may 
be three, pa-sages, one passing vertically or direct through it, and having the 
cartridge case to be charged immediately beneath, the other or others passing 
in an oblique direction, so as also to lead into the cartridge case. Over the 
first hole a rammer is mounted ; it can be depressed by the hand of the operator 
to force down the wads into the cartridge cases, and it is brought up again by 
aspring. The stem of the rammer may pass through a frame which is able to 
move with it for a part of its stroke, this frame carries spring blades which 
en‘er the cartridge case and open it out, should it require it, to ensure the wads 
entering truly The cartri'ge case may be held in a tube, which is mo :nted on 
axes, so that after receiving its charge it can be turned partly round, so as to 
bring the mouth of the cartridge case opposite a closing or turning apparatus. 
of the app will be obvious to those familiar with the 








he op 
subject. 
2190. A. M. CLARK, 
= Dated 29th July, 1567. 
This invention relates to the application of a pasteboard plug, which is 
moulded in the required form before its introduction into the projectile. The 
pastehoard, being strongly compressed in all ways, will not be acted on by the 
gases, and will retain its original form even after the ball has reached its des- 
tination, 


-lane, London, “ Projectiles.”—A communication, 





Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2171. R. Rep and &, H, CRAIGIE, Ailmarnock, ‘* Reclining chair.” —Dated 26th 
July, 1867. 
This invention cannot be described without reference to the drawings. 
2186. E. RAVENSOROFT, Birmingham, ** Lamps.”—Dated 2ith July, 1867. 

This invention relates to lamps in which flat wicks are principally employed, 
and consists of the arrangement of the wicks, wick holders, and burners of the 
said lamps. In ng the wicks, wick holders, and burners of lamps 
according to this invention, the patentee employs, by preference, three of the 
flat wicks, wick holders, and burners, and arranges them radially, so that the 
plane of each wick, wick holder, and burner forms an angle of 12) deg., with 
the wick, wick holder, and burner on either side of it. The burners may open 
into each other, or they may communicate separately with the reservo'r. By 
arranging the wicks, wick holders, and burners in the manner described, an 
equal illumination is obtained on all sides of the lamp, which is not the case 
with lamps having one flat wick, wick holder, and burner. The invention is 
especially applicable to lamps for railway carriages, but also to lamps of other 


Class 8—-CHEMICAL 

Including Special Chemical and Pharmaceutical Preparations, Fuel 

and Lighting Materials, Preparation and Preservation of Food, 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

2114. J. HARGREAVES, A ppleton-within- Widnes, Lancashire, “ Utilising certain 
materials or products obtained during the manufacture of steel and iron.” — 
Dated i9th July, 1867. 

The patentee claims, First, the use of steel slag and steel cinder for the 
manufacture of glass by means substantialiy as described. Secondly, the use 
of steel slag for the manufacture of carbonates and hydrates of soda or potassa 
by means substantially as described. 

2121. J. HARGREAVES, Appleton-within- Widnes, Lancashire, “ Production of 
compounds of soda from chloride of sodium, &c.’ —Dated 20th July, 1867. 

The object of this invention is to produce silicate and aluminate of soda, and 
silicate and aluminate of potassa. In carrying the invention into operation the 
inventor makes use of the combustion of hydrogen, or of any mixture of 
hydrogen with other gases, or any gaseous material containing or capable a 
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ving the combustion 

or capable of evolving hydrogen.— Not _ S 
122. T. BroMwicH, Bridgnorth, near Shrewsbury, ‘* Allowing escape 

: superfluous carbon from casks of newly-made wine, &c.”—Dated 20th July, 


- liquid is poured into the cask up to the purge hole, and in the course of 
- Ge u 
two or three days afterwards all the openings in the cask are stopped 
air-tight with the exception of a hole (about three-eighths or half-an-inch in 
cut in a convenient part of the usually at the top. 
by a boss or knob of leather, india-rabber, gutta-percha, 
van oes mtghtse that tee cuan may bo eonstemnty eh tnt. 
a metallic or weight so t may be com tig 
se will therefore be to effectually exclude the outer air, but when the 
liquor inside cask has generated a certain amount of carbon, the internal 


of any fluid or solid material containing 
proceeded with, 





force so generated will be sufficient to open the valve and so allow the surplus | 


carbon from time to time to escape until the liquor iuside has ceased to ferment. | 
proceeded with. 


—Not w 

2132. T. A. BRIEUTHAPH, Paris, ‘‘ Manufacturing extract and essence of hop 
to be substituted for the plant itself in the making of beer.” —Dated 22nd July, 
1867. 

Here the hop extract is a dark brownish product which may present itself 
under three forms—first, dry and pulverulent; secondly, soft and thick ; 
thirdly, liquid. 
ly in alcohol, and serves to give bitterness to beers in their making. 

processes for carrying out this invention are described in the specifi- 


HE 


2137. W. E. NEWTON, -lane, London, *‘ Brewing.”"—A communica- 
tion.— Dated 22nd July, 1867. 

The object of this inven:ion is to so treat the hops an to so construct the 
vessel in which they are placed that when the beer is added to the hops, the 
whole aroma of the hops will be extracted by the beer and retained therein. 
2142. H. A. DUFRENE. Finsbury, ‘‘ Preserving iron from oxidation.”—A com- 

munication.— Dated 23rd July, \867. 

This invention consists in covermg the surface of the iron to be protected 
from oxidation with a cuat of brass, that is to say, with a coat of an alloy of 
copper and zinc. vase 
2146. S. BONSALL, Aldersgate-sireet, London, ‘‘ Improvements in tanning, and 

in the machinery and apparatus to be employed therein.” —Dated 23rd July, 
1867. 

The patentee claims, First, hanging the hides in a vat, and agitating the 
tanning liquid by means of a rotary dasher or agitator, substantially as 
described. Secondly, placing the dasher or agitator entirely in the inside of an 
ordinary pit or vat. ‘Thirdly, hanging the hides in a close watertight vat, and 
agitating the tanning liquor by a rotary or otherwise moving dasher, while the 
liquor is under pressure within the closed vat, substantially as described. 
Fourthly, the combination of the watertight vat, the dasher, and a force pump, 
or other equivalent means of producing pressure within the vat, and the stop- 
cock arrangement for retaining the pressure, substantially as described. Fifthly, 
the dasher described, located in the lower portion of the vat in combination 
with the bars described, or other equivalent means of hanging, suspending, or 
supporting the hides in the vat either above or below the dasher, so that the 
tanning liquid, when agitated by the dasber, will freely permeate between the 
hides, sut ially as specified 
2166. C. &. BROOMAN, /leet-street, London, “* Manufacture of cast steel and its 

derivatives.”—A communication.— Dated 25th July, 1367. 

The patentee claims the at one i operation on the sole 
of a reverberatory furnace heated by gas of tour kinds of cast meta), viz., hard 
steel, soft steel, cast iron (fer fondre), and mixed metal, by the simple variation 
of the doses, this continuous process comprising three features—first, the 
original bath of casting; second, the refining in excess by the addition of iron 
or ore; and, third, the return of the bath to the desired point by adding a fresh 
quantity of casting, aud the process being based on the high temperature of the 
metalic bath and on the carburation and decarburation of the metallic bath, all as 
described ; Secondly, the refining of the casting directly by the chemical action 
of oxide of iron, as described, without any injection of air or steam; Thirdly, 
the fusion of a casting in a liquid bath, the surface of which is preserved from 
oxidation by a gaseous layer always reductive, as described; Fourthly, the 
manufacture of cast steel aud its derivatives on the sole of a furnace, below 
which is an empty space for cooling it, as described; Fifthly, the decarbura- 
tion of the casting in presence of solid matters which will absorb the carbon, 
such as ores and metuls of iron and steel, under the simple action of a very 
high heat (2900 to 3650 deg. Fah.), as described ; S:ixthly, regulating the 
decarburation aud the recarburation of the bath by varying the work of the 
furnace and the closing of the materials according to the quality of steel or 
metal to be produced, as described. 

2175. E. A. RIPPINGILLE, Holborn-hill, London, “ Distilling or separating the 
more volatile portions of petroleum and other mineral oils, dc.” — Dated 2ith 
July, 1867. 

Thuis omen consists chiefly in the employment of a jct or jets of steam 
to draw or force in a current or currenis of air through the petroleum or other 
mineral oil from which it is desired to separate the more volatile portions, such 
jets acting in a somewhat similar manner to the blast of a locomotive engine. 

180. P. A. ROHART, Rue de Canteleux, Douai, Department du Nord, France, 

* Manufacture of gases for the production of light, heat, and motive power.”— 
Dated 27th Juiy, 1867. 

This invention cannot be described without reference to the drawings. 

2185. J. WOOD, Birmingham, ** Manufacture and treatment of certain kinds of 
tron.” —Dated 27th July, 1867. 

In making cast iron capable of being annealed according to this invention, 
the inventor takes hematite pig iron and to one part by weight thereof he adds 
from one-third of a part to one part by weight of scrap steel, or wrought iron, 
and he melts the mixture together in a crucible or cupola. The larger the pro- 
portion of steel or wrought iron the stronger and the tougher will the resulting 
cast iron be. The cast iron made in the manner descriled is cast in the usual 
way. In annealing cast iron made in the manner described he uses powdered 
charcoal, and he effects the annealing in the usual way, excepting that he heats 
the cast articles in the powdered charcoal, or subjects them to the annealing 
process during a much shorter time than when the annealing is effected by the 
use of hematite or Cumberland ore, as is usual.—Not proceeded with. 

2189. T. GREENER and W. ELLIS, Darlington, *‘ Manufucture of iron, &c.”— 
Dated 29th July, 1867. 

The patentees claim, First, the use for the bottoms of heating or mill 
furnaces of ores or substances containing oxide of iron, or the equivalents of 
such substances, in the manner described. Secondly, the method described of 
securing the cinder obtained from the iron in the heating furnace by a dry 
bottom, and the use of such cinder for “ felting” for puddiing furnaces alone 
or combined with other substances, as described. 


2104, D. HopGe, Halton-garden, and R.C. WiTTY, Laurel-street, Dalston, London, 
* Apparatus to be used in making gas from petroleum, &c.”"—Dated 29th July, 
1867. 

Here the patentees employ a cylindrical retort of cast iron filled with frag- 
ments of fire brick, &c. The retortis set in a furnace so that it may be heated 
uniformly all over. Near one end of the retort is a nozzle through which the 
petroleum is introduced from acistern above, the quantity admitted is regulated 
by the means hereinafter described. The petroleum or liquid passing in 
amongst the heated fire brick in the retort becomes converted into permanent 
gas, which is led off at the other end of the retort into a washing vessel, which 
is a cistern closed at the top, and having in it partitions dipping down into 
water. The gas entering at one end of the washing vessel has to force itself 
down under these partitions, and through the water, to get to the other end of 
the washing veesel, whence it is led away, and in this manner any petroleam 
which escapes conversion into gas is sep d and re-coll d. From the 
washing vessel the gas is conducted into a small gasometer, into which also the 
gas service pipe opens. On the top of the gasometer a small wheel bears, the 
axis of which is in connection with a lever on the plug of a stop-cock which 
regulates the flow of petroleum or liquid to the retort, so that as the gasometer 
fills and rises it moves this lever, and with it the plug of the stop-cock, and so 
diminishes and gradually shuts off the supply of liquid. 











Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2147. Sir W. THOMPSON, “ Receiving or recording instruments for electric tele- 
graphs.” —Dated 23rd July, 1867. 

This invention has more especially for its object to produce an instrument 
capable of recording by it marks such electric signals as have up to 
the present time been received by the mirror galvanometer, as described in the 


speci 
329). The peculiar merit of that is that it i ly i 
with approximate exactitude the variations of strength in the received current ; 
the movement of the spot of light follows every variation in that current, and 
these varying strengths being followed by the eye can be interpreted under 
circumstances in which ordinary instruments indicating the mere presence or 
absence of a given strength of current would be useless. By these improve- 
ments the patentee is enabled to construct an instrument which draws or 
marks on a strip of paper a curved or broken line giving a graphic representa- 
tion of the varying strength of current, or, if required, of electric polarity at 
the receiving end of the cable, and gives a permanent record of every feature 
of the effect due to the sender's action. 
2192. G. Daviss, Serle-street, Lincoln's-inn, London, “Insulators for tele- 
graphic wires.” —A communication.—Dated 29th July, 1867. 

The patentee claims, First, the use of paraffin as an insulating mediam in 
the constrastion ot telegraphic insulators by immersing the therein whilst 
in a heated state, substantially a3 set forth; Secondly, the use of blown glass 
as au insulatiag mediam in the construction of such insulators ; Thirdly, the 
improved construction of telegraphic insulator particularly describe 1; Fourthly, 
placing the points 9f the arms or prongs of the wire-holder of telegraphic insa- 
latoré nearer to the lower edge of the metallic outer casing or shield than any 
other part of the holder is to any other part of the said casing or shield, for 





1t has a very bitter taste, is soluble partly in hot water and | 


| steam brake. 


| and the conflicting rods are instantly and 
| spective notches before the lever itself is moved or pulled over. 


| 











| forced 


preventing the deleterious effects of lighting thereupon, substantially as | 
described. 


Class 10.-MISCELLANEOUS 
Including all Specifications net found under the preced ing heads. 
2143. W. EASTERBROOK, Kilburn, “ Apparatus for actuating, setting in 
motion, locking, interlocking, and controlling railway points and signals.” — 
Dated 23rd July. 1867. 


This invention relates to a former patent dated 29th March, 1867 (No. 927 
and consists in the introduction and use of two rods instead of one rod, parallel 
to and connected with the main lever, and worked by a spring h«ndle, and both 
rods extended to a sufficient distance below the top plate, anu then flattened or 
widened as required, and there such rods, instead of the main lever, are 

plates and stops on the main 
» bars are made to slide, 
firmly locked down in their re- 
The object of 
this system a. better securing of the opening and shutting of points and 

sig: 


2144. J, MARLEY, Darlington, ‘‘ Prevention of overwinding and falling of the 
used in mine shafis, &c.”— Dated 23rd July, 1867. 

In order to prevent the overwinding of the cage, independently of the 
detaching hook when the cage bottom is drawa beyond the safe point of the 
**settle board,” acatch is actuated by suitable mechanism, such as is well 
understood, shuts off the steam from the engine, and applies it to a powerful 
In passing the before-mentioned safe point the cage enters 
* conductors,” which are gradually contracted towards the top, so as to have 
the effect of stopping the cage. The conductors rest at their upper parts either 
against springs or weights in such a way asto admit of their opening out to 
some extent, and thus effect the purpose of preventing the cage being stopped 
too suddenly. A safety chamber is provided. which consists of boxes either 
close or grated, when necessary, corresponding with the size of the cage 
which is drawn into the chamber, This arrang P the men from 
either falling or leaping out of the chamber when the cage is drawn into the 
boxes, and which latter extend in height from the bottom of the before- 
mentioned conductors to their top at the safety buffers. Im order to prevent 
the cage from falling out of this chamber through the breakage of the rope 
even if a safety cage be used, a series of catches, or “‘ heps,” is placed within 
the same. The safety table is placed immediately under the ordinary “ heps,” 
and covers the whole of the working shaft by the closing of two tables or 
trucks over the same. When the cage reaches a catch placed near the top of 
the safety chamber the hani is actuated, by which the safety tables or 
trucks are released and run down an incline so as to close over the shaft.—Not 
proceeded with, 

2145. 8. BONSALL, Aldersgate-street, London, ‘‘ Spring bed bottoms.”"—Dated 
23rd July, 1867. 

This invention cannot be fully described without reference to the drawings. 

2143. W. GREEVES, Thornhill-square, Barnsbury, “ Machinery for cutting 
tenons.” —Dated 23rd July, 1867. 

According to this invention the patentee arranges tenon-catting machinery 
to produce two tenons simultaneously, one at each end of a bar or piece of 
wood at any required distance the one from the other, and so that, without 
any setting out of the work on the bars or pieces of wood, any number of them 
may be tenoned at each end to exactly the same length. 

2170. C. SILVY, Porchester-terrace, Bayswater, ** Photographic apparatus.”— 
Dated 2th July, 1867. 

This invention relates to apparatus which, on being combined with the 
camera obscura now used in photographic apparatus, allows, by suppressing 
the ordinary frames and dispensing with dark tents, of taking panoramic views 
on all points of the horizon. 

2173. E. Smita, Hamburgh, “Gas ."— Dated 26th July, 1867. 

The object here is to regulate the supply of gas as it issues from the main 
to the burner, in order to prevent variation in the size of the flame, notwith- 
standing any difference that may occur in the pressure of the gas in the main. 
An additional illuminating power is also given to the light by means of a re- 
flector, all as described. The invention primarily consists in placing the passage 
for the gas inside the regulator: a valve is placed in the base of the regulator, 
the upper end of which is weighted according to the quantity of gas to be consumed 
per hour, and d to adiaph formed, by preference, of leather made 
from goat’s skin; the space between the diaphragm and the base of the regulator 
forms a chamber for the ption of gas from the supply pipe which it enters 
by the valve, the pipe for conveying the gas from this chamber to the burner 
leading into the same. A reflector of silvered glass is placed round the tube 
leading to the burner; it is screwed or fixed at top to a metal cap holding the 
burner, which latter the inventor makes, by preference, of lava or steatite, 
and at bottom it fits into the chamber containing the diaphragm, which latter 
chamber is made of “Britannia” metal, 


2179. W. E, NEWTON, Chancery-lane, 
munication.— Dated 2ith July, 1867. 

This invention cannot be described without to the d ig 

2182. H. CHAMBERLAIN, Si. John’s, Wakefield, “ Hot blast stoves.”—Dated 27th 
July, 1867. 

This invention bas reference partly to ordinary hot blast stoves, and partly to 
a novel construction and arrangement of hot blast stoves. One of the essential 
features of the invention consists in packing the flues or between and 
amongst the blast pipes or passages of ordinary hot blast stoves, or of hot blast 
stoves of this improved construction, with open brickwork, so disposed as not 
materially to interfere with the draught, whilst they act as magazines or 
storers of heat by becoming highly heated throughout the entire length or area 
of the heating chamber or space, and when so heated will radiate a uniform or 
nearly uniform degree of heat. 

—, G. FRANKLIN, Cannon-street, London, “‘ Ships’ compasses,” —Dated 27th 
uly, 1867. 

In constructing steering compasses the inventor employs an inverted card, 
that is to say, a compass card with the points marked upon it on the underside. 
Below the card, and in front of it, he mounts an inclined mirror, so as 
to reflect the light from the card to the eye of the steersman, who, looking in 
the direction of the mirror, sees an image of the card in a vertical or nearly 
vertical position, with the point which marks the direction of the ship’s head 
uppermost. The card is lighted by means of side glasses which at night have 
lamps set in front of them. The inclination of the mirror is made adjustable so 
that the instrument may be set to suit any distance from the wheel at which it 
may be placed.— Not proceeded with, 

2151. W. Betrs, Wharf-road, City-road, London, ‘‘ Capsules.” —.A communica- 
tion.—Dated 21th July, 1867. 

This invention relates to colouring metallic capsules for bottles, whereby 
the coloured capsule has the appearance of being coated with sealing wax, 
whilst at the same time such coating is capable of resisting the bending and 
friction necessary for the application of thecipsule to a bottle. A white elastic 
varnish known as ‘‘Sochaée ” is used. 

2152. H. AITKEN, Falkirk, “ Coke.” —Dated 24th July, 1867. 

Here retorts are used which are situated at an angle of 25 deg. to the horizon, 
but which may be placed at any other angle from the horizontal to the per- 
pendicular. The upper and lower ends of the retorts are wider and deeper 
at the bottom than the top, and taper gradually from the bottom to the top. 
The retorts are provided with lids or doors, the bottom lid or door being made 
the full size of the retort; the top lid or door may be made smaller than the re- 
tort if desired. The retort is charged from the upper end with the coal or 
slack from which the coke is to be made, and suitable space left for expansion. 
Suitable pipes, condensers, and holders, are employed for taking off and re- 
ceiving the liquid and gaseous products of the distillation, and the inflammable 
part of the gas is conducted below the retort, and there used as the fuel by 
which the temperature for the distillation and conversion is or 
chiefly effected.— Not with. 

2159. C. G. MOULAN, Verviers, Belgium, “ Construction of movable joints for 
connecting metallic and tubes.” —Dated 25th July, 1867. 

The object here is to connect together iron tubes such as are used for gas or 

water. To this end a small shoulder is cast on the outside, and near the end of 














“ Water and gas meter.”—A com- 








This invention consists in placing the 
machine supported by a steel yard 
pended froin a spring balance. The ingot mould and everything in n 
with it is then weighted. By adding the weight of the ingot to be cast to the 
weight of the ingot mould and its accessories, the patentee is enabled to 
the ingot of any given and desired t. 
-_, 4 MACKIE, Warrington, ‘‘ Composing and distributing type.” — Dated 25th 


designed for the purpose of setting or “ composing ” a dapli- 
cate or multiplied number of columns of type of the same matter simultaneous, 


letter another that when 
“ set,” if the block of type so formed be “‘sliced ” at right angles 
the line of type removed by each “slicing ” forms a perfect column of 
matter. 


2184. T, JONES, Birmi 
This 


ends, which 

mechanism has for its object to prevent the bolt of the latch being 
back by pressure applied to its end. The invention, as applied to 

spring latch having a barrel lock, is as follows:—Immediately over the 

is a lever turning upon a »in in the latch case, This lever is pressed upon by 





spring, that end of the spring which presses on the lever being of a 
shape, and upon a projection on 

which it turns. The jection is alsoof a V or convex shape. On 
of the lock is a projecting piece which, on turning the barrel, comes 
projection on the under side of the lever, and rai.es the long arm 
that end of the lever turned towards the bevelled end of the 
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he 
3 & person inside the room to 
the latch bolt without the use of the key, a small knob out-ide the lateh 
may be connected through a slot in the latch case with the lever. By means 
of this knob the lever may be raised and the bolt jiberated. 
2193. P. G. B. WesTMacotT, Elswick, Newcastle-on-Tyne, “ Cranes, &c.”"— 
Dated 29th July, 1867. 

The patentee employs a chain pinion or drum which receives motion when 
required by means of the auxiliary power; it may be by gearing or connecting 
it with a wheel round which an endless hand chain passes, or in other ways 
the chain pinion or drum may be drawn by the auxiliary power. hoisting 
chain of the crane is arranged to pats alongside of the chain pinion or dram, 
and when the auxiliary power is to be employed it is deflected from its 
course by a movable guide pu'ley mounted on a hand lever, 80 as to cause the 
chain to wear against the chain pinion or drum and to gear with it, the links 
of the chain being held by suitable recesses and projections on the face of 
pinion or drum. When the auxiliary po«er is not required, by shifting the 
guide pulley the chan is allowed to pass clear of the pinion or dram. 

2.87. A. MACFIE, Birmingham, “ Apparatus for supporting lines for drying 
clothes, dc.” —Dated 27th July, \s67. 

This invention consists of apparatus for supporting lines for drying eloiwes, 
&c., whereby the line can be easily lowered, and easily brought again into, and 
fixed in, its raised position. The details of the invention are too voluminous 
for insertion here.— Not proceeded with. - 

2188. W. L. L. WEAVER, Preston, and A. SMALLEY, Blackburn, “Method of 
lighting house and other fires.”"— Dated 2ith July, 1867. 

First, the inventors fix on or apply t» some convenient part of the gas tubes 
in the house, building, or office, as may be require'!, one end of an elastic 
flexible tube made of any material found most suitable, and terminating at the 
otber end in a metal ity, which ity is made with one or more 
gas jets or burners; Secondly, this part of the inventi n containing the gas jets 
or burners is then put in the place where the fire is required to be lighted or 
kindled, the gas being ignited in the jets or burners, and the coal or combustible 
being placed so that the flame from the sald jets or burners may come in con- 
tact with it till the fue! is sufficiently ignited, when the apparatus may be 
removed .— Not proceeded with. 

—s a. rage Charing Cross, London, “ Studs, buttons, &c."—Dated 29th 
uly. 1867. 

This invention consists in the construction of stads, buttons, solitaire studs, 
and the like, so that they are capable of carrying or confining as many or as 
few folds of linen or otner material as the wearer may desire, The invention, 
as applied to a collar stud, is as follows:—The stud is formed in two parts, the 
top and bottom, each carrying a tubular piece of metal, &., fitting one into the 
other. The inventor places a helical or spiral spring in one tube, which is 
secured at both ends to the top and bottom piece. As the folds of linen are 
placed over the top of the stud the spring expands, according to the thickness 
of material, and yields and pre*ses against the said linen, so as to prevent the 
same from leaving the stud.— Not proceeded with. 


-_, -. HOLLOWAY, Birmingham,“ Elastic clasp or lock.”—Dated 30th July, 


This elastic clasp is composed of an oblong box for the upper part. and a 
tongue or siide of metal acted upon by a spiral spring or springs which gives 
the elastic property which forms the principal feature of the invention. . The 
catch or hook of this slide is formed by cutting a hole in the slide in the shape 
of a horse-shoe or shield, the tongue of metal forming the interior of the hole 
being the hook or catch for fastening it to the lower part of the clasp. The 
lower part of the clasp is composed of u flat plate of metal, with a small staple 
or bow rivetted in the side of the above-named plate, which forms the lower 
half of the said clasp. Under this staple the tongue of metal forming the 
centre of the horse-shoe-shaped holein the slide of the upper parts of the said 
clasp passes for fastening the two parts together.— Not with. 

— > JAMES, Redditch, Worcester, ‘* Needle cases and wrappers.” — Dated 30th 
uly, 1867. 

One part of this invention consists of a needle case made of paper, and pasted 
in the form of a flat tube open at hoth ends. One end of the fiat tube is cut 
away at one side, and the remaining side is made of a neatly semicircular 
figure, and constitutes a flap. When the flat paper tube is folded near its 
middie, the before-mentioned flap can be inserted in the open end of the tube, 
thus forming a flat case, . 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Stave or THE IRon TrapE: The Small Quantity Leaving the Dis- 
trict: Slightly Better Inquiry in a Few Cases--IMPROVED BOILER 
TRADE IN LANCASHIRE AND YORKSHIRE— Prices or Inon: 
Finished and Pig—MIxtTuRgs tn THE MILLS AND Forges, AND 
AT THE BLAS? FuRNACES—EXTENDING Use oF NORTHAMPTON 
OnE : Its Effect upon Rails in South Wales—Tin Piate TRADE : 
Good Demand : Advancing Prices—F AILURE OF A FINISHED IRON 
FirmM—THE PAYMENT OF UNDERHANDS FROM THE Orrice—East 
WorcestersHine Iron Trape: The Wages Question : “The 
Demand for Coal—Irnon anpd Steet Exports LASt YEAR AND 
JANUARY THIS YEAR: Board of Trade Returns—HARDWARES : 
Branches and Localities Specified. 
THE total quantity of iron being removed from the works is 20t 
larger now than it was a fortnight ago. From the centre of the 
South Staffordshire district it is less than at that time. Never- 
theless, makers report favourable inquiries in certain leading 
instances. The improvement is especially observable in the 
demand received from the Lancashire and Yorkshire boiler-makiag 
yards. The galvanisers have not n generally to buy for the 
season; still a few firms are full of orders, and in those cases 
is therefore a good inquiry for sheets. The district demand for 
finished iron generally is pretty good, considering the 
uietude, but the foreign trade is dull to almost all the markets, 
e best at the present time are India and Australia. In heavy 
castings there is a little more doing on export account for 
machinery purposes, and those of the lighter descriptions have 
improved in demand in a few instances, 

ig iron has to be sold for next quarter. A representa- 
tive of one of the largest hematite firms assures us that he 
has just booked one order for 2000 tons. The sales bapa Pompe | 
made now are ted in pretty much by the condition 
the makers’ books at this juncture, but the are generally 
stiffer in respect of the produced out of this district than 
they are in it, owing ~o ee Sapte SS ea 

to th . Prices here range from £2 12s. 6d. up to £3 1 

Purchases have just been made at half-a-crown under last quarter in 

afew instances, Stocks have accumulated at the furnaces on most 

hands, but they are being reduced, Neither in the 
district nor out of it will makers accept orders for forward deli 

to any considerable extent, and some of the most 

fe wth Tying a conspicuous improvement in trade 


‘ore mer, 
In respect alike of finished and also pig iron prices are no doubt 
at their lowest, as long as the existing scale of wages remains 
unaltered. They are so low that ts must be meagre 
most hands. In a few instances iron must Fey om | 
hands without any profit to yn pe heavy are the 
charges in proportion to the quantity of iron rolled. The 
attention that is being paid to mixtures in the mills and forges is 
assisting the proprietors of mills and forges to meet the difficulty. 
Cleveland pigs and Staffordshire (low priced) iron, with a modicum 
of best hematite, is enabling makers to send away strip at 
£6 7s. 6d. a ton. Then the makers of pig iron are, in their turn, 
buying both in this district and out of it extensively of the North- 
ampton ore, which is now mi in so much abundance as to be 
sold into buyers’ railway wagons at 3s. a ton. That material is 
now finding a sale at some of the works in South 
Wales, notwithstanding that the railway freight is 10s, a ton. 
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Supposing the ore to contain 3% per cent. of iron, we have here a 
cost of 30s. per ton of pig iron produced, for freight alone. Yet 
South Wales masters find it to their profit to buy this stone. 
Tts effect upon a rail is said to — the opening of the ends 
when they come out of the rolls, a defect which has hitherto 
peer tiaen | much annoyance in the rail mills of the principality. 
The tin plate mills are well occupied. Some makers have filled 
their books up to the end of April. Most of the orders have been 
booked at 27s. for I. C. coke, and the other descriptions in propor- 
tion. At that price tinplates are 4s. 6d. dearer than they were 
this time last year. No more orders will be accepted at 27s. here 
for the ent. Twenty-eight shillings ir now being required. 
Gaptanlier bes just refused 2000 boxes offered at 27s. 

The tardy return of a time of prosperity is being very severely 
felt by struggling firms. Messrs. Marcott and Wright, of the 
Lanestield Finished Iron Works, Spring Vale, have had to stop 
with liabilities amounting to £27,000, but with assets even if care- 
fully realised only about £11,000. They have the sympathy of 
the trade, for they are known to have suffered from circumstances 
incidental to an old works and depressed trade. The repairs have 
been very costly, and one breakage a few months ago stopped the 
greater portion of the concern for six weeks. The accounts 
show that, excepting Mr. Murcott, as managing partner (and 
that only the most meagre amount), no partner has taken any 

out of the concern. Their repairs are set down at \. 

and bad debts, £5000. Creditors representing £8000 desire that 
there should be a deed for winding up under inspe?tion. 

seems to have been some mistake about the notice given 

by Mr. Smith for the Earl of Dudley. He explains that he only 

the change for a month, subject to approval on either 


From Dudley the report is:—“ West of this town the mil!s and 
forges are not working more than half time and no impr. vem ‘nt 
ean be reported to have taken place. It is trve that there is in 
some instances a little more work being done for small size ; b it 

rties who manufacture nail rods have scarcely anything tv. 0 01 
account of the nailers refusing to work at the proposed reduction 
of wages. The demand for pig iron is comparatively sluggish, and 
large stocks are held by some of the producers rather than sell at 
a if The d d for coal is not equal to what it wasa 
few weeks ago, and now it becomes a question for serious con- 
sideration how long the present prices can be maintained, whilst 
the iron trade is suffering so severely from the high rate of the raw 
material. ‘The district has not experienced such a bad trade as it 
is at present for many years. Thick coal colliers’ wages have been 
as low as 3s. per day, and ironstone workmen 2s. 3d. per day; but 
then there was more work for them, and provisions were compa- 
ratively cheap. Now, though the colliers’ and miners’ wages are 
50 per cent. higher than at the time referred to, yet in the face of 
bad trade with high prices for all the necessaries of life, their con- 
dition is much worse than it formerly was. It is hoped matters 





thing but cheering, not only for colliers but for other classes of 


workmen. 

The Board of Trade returns for the month of January, 1868, for 
December, and for the twelve months ending December, 1867, have 
been published. The exports of iron and steel in January this 
year, compared with January, 1867, shows an increase of some 








will take a turn for the best, but at present the prospects are any- | PPT oaches it is evident that a better feeling is gradually g: 


has for a long time been felt, and is expected to be followed by an | 
early and general revival in trade. The factors’ travellers’ order 

sheets, though of —e little worth, come in more — 

larly, and consequently manufacturers are better engaged. The | 
metal rollers report business improved, as also do the electro- | 
platers; chiefly, however, in the latter case, on account of foreign | 
markets. The edge toolmakers are experiencing a better demand | 
from thesame qnarter, and in cabinet and general brassfoundry there j 
is more doing. There is an increase of business, though only to a 

slight degree, in other branches of less im | 

At Welverkanaptent the foundry ware is not quite so brisk as last 

owing to a falling off in the works of the orders received 
from Canada for hollow-ware. In tin and japanned ware some 
few orders for articles suited to the spring trade have been 
received. The lock makers are tolerably engaged in the fine —_ 
and cabinet branches, but the inquiries for rim and mortice locks 
are few. There is a slightly vetter request for bolts. A dull 
inquiry only is experienced for cut nails, steel toys, and edge-tools. 
n the lock at Willenhall manufacturers of pad and trunk 
locks are moderately busy for the South American and East Indian 
markets, but there is no improvement in the rim and drawback 
branches. Door bolts are in better demand. 

At Wednesfield and Bilston trade is much below the average at 
most of the leading establishments, but there is a fair request for 
padlocks at Heath Town. - 

The strike amongst the wrought nailers in the Dudley district 
continues. At Old Hill, Netherton, Cradley, and Kates Hill, 
nearly ali the workmen are on strike, and mass meetings have been 
held during the past few days. At Sedgley, Gornal, and Dudley, 
About half the men have refused to work. The scale of reduction 
varies from 8 to 20 per cent., but the latter is made by one firm 
only, who are understood to have «large Admiralty contract under 
hand. Horse and Brazils nails are in better request at the old 

rices, The chain and anchor trades of this locality do not ex- 
ibit much improvement. A few anchors are being supplied to 
the Admiralty. Fire-irons and shovels are not in good demand, 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue Iron TRADE: Evident Signs of an Improvement: Increase in 
Inquiries for Ruils: The Russian Shipping Season looked fur- 
ward to: “1arge Shipments to the American Markets, and further 
Orders avticipated : Probable Increase in the Demand from the 
Continent and Fo:eign Markets: Home Inquiries More Nume- 
rous: Better Demand for Bars—Tue Pic [ron Trape--THEe 
TinpLate L[RADE— THe Steam Coat TraDe: The Colliers’ 
Strike. 

Ir cannot be said that there is any actual increase in operations at 

the various ironworks in the district, but as the spring quarter 

rowing 
in the iron trade, and it is satisfactory to find that in other impor- 
tant iron-producing districts there are evident signs of something 
like returning activity and vigour. After so long and almost un- 
paralleled a depression, the prospect of an improvement is hailed 
with satisfaction, and it is to be hoped that no unexpected draw- 
back will take place to check the good feeling new springing up. | 
Inquiries for rails for export are steadily increasing, and slightly 














limited extent, consumers merely ordering for i 

ments. In coal theve has. beam Wut Listle imppsorenren chown 
character of the weather reducing the demand for 
qualities. For steam coal, for both Grimsby and Hull, there hag 
been a better inquiry. 

As regards o hy entione a or tater be stated that busi- 
ness appears improving on Tyn Messrs. Palmer ; 
Co., Linited, have their blast furnaces fully at work at g mahng 
and are busy in all departments of their works. On Saturday 
Messrs. Backhouse and Dixon, of age pre oy launched two 
200-ton hopper barges. Trade at the Hartl is‘considered to 
be im tne The large graving docks in Messrs, Pils, 
and ’s yard are occupied by ships under repair. It is con- 
sidered probable that the North-Eastern Railway Company will 
construct a graving dock at East Hartlepool for the convenience of 
vessels | hed or ting repairs at that port. The Durham 
and Consett water companies have declared their half- 
dividends during the past week, the one at the rate of 8} per 
cent. per annum, andthe other at the rate of 8 per cent. perannum. 
A slightly increased demand for Cleveland pig is experienced. 
Deliveries of rails are also tolerably active in the district; an order 
for 5000 tons of rails for the Great Northern Railway Com 
has, however, been placed in Wales. Some fair orders for mf 
have been received at Stockton and Middlesbrough; Glasgow 
bi are agaim appearing in the market; and altogether 
tone of affairs may be pronounced more cheerful. The number of 
furnaces in blast in the Cleveland group is eighty-seven, and there 
are forty-nine out of blast; six furnaces are building. 

Messrs. Pearse and Lockwood, of Stockton, have launched a 
paddle steamer named the Prince of Wales, intended to carry 
passengers between Stockton and Middlesbrough. 

The offer of prizes of £500, £200, and £100 made by the Lanca- 
shire and Cheshire Coal Owners’ Association for the three best coal- 
cutting machines worked by compressed air has not met with the 
anticipated response. The time first fixed for sending in machines 
was Nov. 1, 1867, but up to that date not a single entry had been 
made. The time was extended, but even now only three com- 
ana have accepted the challenge, viz., Mr. Fidler, Wigan; 
Messrs. Farrar and Booth, Barnsley ; and a Bolton engineer. Not 
one of the firms who have machines at work have entered into the 
competition. The awards are to be made before May 1. 

A decision of the calliery proprietors in the Wigan district to re- 
duce the wages of their workpeople to the extent of 15 per cent, 
has caused a good deal of excitement among the men. 

No material alteration has taken place in the state of trade 
matters at Sheffield. There isa fair demand for Bessemer steel 
and for several descriptions of railway material, but the iron trade 
of the town and district remains languid. 

At the half-yearly meeting of the Whitehaven, Cleator, and 
Egremont Railway the chairman stated that the position of the com- 
pany as carriers of iron ore had been satisfactory; the receipts, in- 
stead of diminishing, had been larger than they ever were before. 
Further, the company had a prospect of carrying a large amount of 
valuable ore traftic for a long time to come. 

In connection with the Oaks Colliery we may note that the main 
road leading to the cupola has been cleared for a distance of from 
seventy to eighty yards, in which space a pony has been found and 
got out. The work at the cupola has progressed but slowly on 























twenty thousand pounds. ‘The details are as follows :— J ‘ “ , Awear : account of the walls giving way. 
“i - Month of January. better prices are being paid. The Russiun <n season 1s now Mr. T. Ellis has cousted wow’ mtivable ironworks in the Coat- 
Iron. 1867. 1858. not far distant, and its ee wil ameeg ed tend to | bridge district, near the Dundyvan canal basin. On Saturday 
Pig and Muddled lw £86,161 ee £57,428 increase operations at several of the works, as some thousands of | afternoon some trial operations were conducted in the various de- 
Bar, angle, &c, S oa 110.544 o 125,907 | tons were shipped last year to the Muscovite empire. It is not partments of the works. 
Rijlroal ee oo 152,730 ow 305,954 improbable that a portion of the wants may be obtained by the 
Wire za pa af 54845 - 21.147 | continental makers, but little doubt exists as to the great bulk of 
Telegraph do . . Pe - * pn the orders coming to this district. Large quantities of rails con- PRICES CURRENT OF METALS. 
pn il om : 91,386. ; 102.237 tinue to be shipped to the American markets, but orders 1868. 3 
Wrought of all sorts .. pe 124,106 ot 127,942 are few compared with the great wants of the country. | CopPmm—British—caxeandtil,|£ sd £4. 4¢)£n4 £8 d. 
Old irow .. eo ee 16,172 ae 29,890 This is, no doubt, mainly owing to the political strife now waging, POF LON --ceceee-ereewee | = 0 0.. 76 0 G| 80 0 0% 0 0 9 
Steel, unwrought .. on 92, 05 a 43,058 which, it is hoped, will soon come to an end, as it not only has a | +? agmenanamananan enna te os oe  e a = es 
The decrease in puddled iron is chiefly due to the United States, | material effect on the commerce of the country, but it creates} Bottoms.......... 82 0 0.. 84 @ 0] 99 © 0..91 0 0 
whose exports fall from £23.000 to £5000. India is to be debited | general distrust and uneasiness. It is well known that consider-| Australian, per ton 79 19 0.. 83 0 0| 81 O 0. 85 0 6 
with the increase in bar, angle, bolt, and rod iron. The United | able quantities of rails are required for the completion of several | Spanish Cake .... 0 0 0. 0 © 0] 75 0 0.76 0 0 
States fall from £29,000 in January, 1867, to £17,000. The increase | sections and the relaying of some hundreds of railway mileage in Chili Slab. ....06 Lu} 10 0,. 7210 0| 73 0 0.. 74 0 O 
im castings belongs almost wholly to Australia. The immense fall- | that country, and when confidence is thoroughly restored there | . _ Do. refined ingot -. 00 O° 4 oo i O07 
ing-off in steel must be debited to the United States, whose ex- | will be a large outlet for rails and other material to the American | ;.5y' pig in gcotiani, ton...... | 2 12 8 cash. He a 
ports under this head,were in January, 1867, £72,000, and are now | markets. From continental houses there are but few inquiries; | “pe? w, test 8.5 Ge £14 CB GT 8 8 
only £21,000. As wiil be observed, the e::ports of iron to the | but, as railways have got a start over the whole of the Continent, Wales........| 510 0.. 515 0] 515 0.. 6 0 0 
United States have fallen off under almost every head. Turing | large extensions may be looked for if a sufficient sum of money hire..| 7 5 0.. 0 0 Of} 715 0.. 8 0 0 
next to the exports for December and the twelve months, we find | an be raised for the formation of the lines. The railway system 7 0. 000 = 16 @.. 600 
that in iron there is only a small increase for the year. Imsteel | Will be considerably extended in India, which will give rise to an 8 = ; : o ; . Soo : ° : 
there has been a slight falling-off—seventy or eighty thousand | additional demand for rails and other material. On home account 75 0..00 01 718 0.900 
pounds, perhaps. ., The following are the figures: inquiries are more numerous than they have been of late, and as Swedish ....... ss see | 10 5 O.. 1010 Of 10 2 6... 1010 0 
Month of December. Twelve Months. time progresses the wants of the leading railway companies will | Leap, Pig, Foreign, per ton.... | 1815 0.. 0 0 0| 19 6 0.19 5 0 
Tron. 1966. 1967. 1866. 1867. become increased. Owing to the loss of confidence in railway secu- English, W. B..ccccccecccece | 21 5 O.. 0 O Of 23 O O., 22 & O 
Pig and puddled .. £121,220 .. £87,768 .. £,542,145 .. £1,660026 | rities last year everything that involved any outlay of capital was Other brands .....ccececoee | 19 7 6.. 1910 0} 1910 0.. 1915 0 
Bar and angle, &c. 166,966 .. 176,710 .. 2,328,695 .. 2,359,052 | postponed, quently renewals, were exceedingly limited. 50. 009 b~ "= 0. 0 0 0 
Raitroad 280778 .. 258,705 .. 4,/83,198 .. 4,589,389 | Public confidence is now being gradually restored, and the com- v ee " : ; a1 10 > = 3 4 
Wire .. .. «» 27,042 .. 35,196 +. 463,346 .. 361,193 | panies will no doubt be shortly in a position to make extensive 0 0.. 0 6 0} 31 O O.. 31 10 
Telegraphic ditto.. 6,173 .. 5.362 .. 312,284 209,638 nite hich will afford 1 sed oe Raver netiiier of “ - 3110 0 
Castings... .. 37,315. 42,695 2. 707,992 ee eee Ce ee See ght tage aed 0 0.. 24 0 0] 30 0 0, 32 0 0 
Hoops, sheets, &c. '31a42 .. W500 .. 1,784,226 .. 1,785,447 | hands for some time to come. One of the makers in the district 10 0.. 0 0 0} 415 0..25 0 0 
Wroughtof allsorts 624,683 .. 155,061 2,63%.)14 .. 2,141,496 | has succeeded in ontaining a tolerably good order for rails at a price 7 0.. 0 0 0} 617 6. 000 
OlWirom.. .. .. 16.469 .. 9,871 2. 69,791 .. 183912 | that it is said will yield some profit, which is saying a good deal in | SP2LT#R, Silesian, per ton. 4 4 0. 0 0 o S 10 0., 2112 6 
Stecl,unwrought.. 99,854 .. 65,335 .. 1,124,917 .. 1,063,954 | the present depressed times, when makers find it difficult to keep apt apa sessoccscsooss | © © Se . . ’ ; : Oe 4 : : 
Dealing with the iron exports for the year we find the slight their works going except at a positive loss. For bars there is a | greet, Soames ot ...000.,| 00 0. O01! 1 00. 00 0 
increase in the exports of pig and puddled iron to be due wholly better demand, but prices remain unchanged. There is a steady |  Keg...ccccccecececcccceeeee| 195 5 0.1510 0] 09 0 0. 000 
to Prussia, the United States, and ‘‘ other countries.” Holland , inquiry for pigs, and quotations are fairly maintained. | TIN, per cwt.. 41210. 4131)} 410 0., 000 
falls off from £236,000 to £219,000, and France from £356,000 to! There is a better sale for tin plates, and cokes have slightly ad- Straits, fine—cash 41119. 412 uv] 4 610. 4 710 
£296,000. ‘‘Other countries” spring up from £568,000 to , vanced in price. } ———— S Seo : p : : : o- : 2 0 
£702,000, and Holland from £65,000 to £75,000. The! Steam coal proprietors are not shipping the usual average quan- | = blocks 416 6. 417 of 46 @ an 4 
ually slight increase in bar, angle, bolt, and rod iron, is due | tity at this season of the year, but this is not so much attributable | Refined, in blocks............ 417 0.. 419 of} 412 0.. 413 0 
wholly to France, Italy,,and British India—to India chiefly, for | to the falling off in the demand as to the hands employed at some | TrypLarss, per bx of 225 
there the imports have sprung up from £316,000 in 1866, to | of the collieries being still on strike, and instead of there being CbScccccccccccaccccccce | 1 3 Co 1 8S 6 1 4 Ge 1 7 6 
to £430,000 in 1867. The increase in railroad iron of all sorts has , any prospect of a speedy settlement the breach appears to widen, | LX dittos...cecececereseecee | 1 8 Gee 1 9 6 110 6. 113 6 
to be credited, in the main, to Russia, the United States, and | masters and men seeming determined not to give way. It was | ep seeecererarerees : 1s a - : - . > : " : 


British India. Russia springs up from £485,000 to £976,733, the | 
United States from £858,000 to £1,243,000, and India from | 
£1,180,000 to £1,690,000. Prussia falls from £120,000 to 
$74,000. The decrease in castings is heavy in Russia, the United 
States, Brazil, and the group ‘‘ other countries "—heavy enough, 
indeed, to more than balance the increase in India (which springs 
up from £100,000 in 1866 to £203,000 in 1867), in Australia (which 
springs up from £80,000 to £110,000), and in several other 
countries. The decrease in hoops, and boiler-plates would 
be too slight to require notice were it not that it is got at by a 
carious equalising of favourable and unfavourable balances. 
Russia, for instance, has nearly doubled her purchases under this 
head, while Prussia has halved them. India spri up from 
£194,000 to £328,000, while Australia falls from £315,000 to 
£209,000. The decrease in wrought iron is owing chiefly to the 
United States (which falls from £228,000 to £133,000), India 
} sage falls from £641,000 to £538,000), and Australia (which falls 
rom £368,000 to £214,000. Prussia and France show an increase. 
The decrease in steel is due wholly to America and the grou 
“other countries.” France takes £105,000, where she only t 
£89,000 in 1866. 

A slight improvement has taken place in the hardware trades of 
Birmingham and South Staffordshire since our last notice. There 
is an improved demand, though only to a slight extent, in the 
metal trades generally, and for South America a steady demand 
is experienced for shelf and builders’ ironmongery, and from India 
imquiries have been received for small wares and agricultural 
a From Australia tke last advices were not favourable 

ith regard to the probable demand for this district’s hardwares, 
and fears are entertained that shippers to Australia will have to 
suffer a short time longer the consequences of out-trading in recent 
years. An improvement is noticed in the home trade, 

There are some slight indications of returning improvement 
noticeable in the trade of Birmingham. It is felt more in London 





than in the country, but is the most satisfactory indication which 


generally believed that the strike was at an end in Glamorgan- | 
shire, but some dissatisfaction appears to be still existing in the | 
Rhondda Valley, as the men have declared their intention of 
leaving their work unless a more satisfactory arrangement is come | 
to before the Ist May next. About twenty men arrived at Aber- | 
tillery on Tuesday to look after the engines and keep the pit in 
something like working order, and it is expected another batch 
will follow in a few days, as Mr. Japue one of the proprietors, it 
appears, is determined to get rid o' all the old hands im conse- 
quence of their disgraceful conduct in not allowing the engines to 
be worked. The Rhos Llanswit proprietors are also taking steps 
to bring Cornishmen over to work their colliery. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(Prom our own Correspondent. ) 

LiverPoot: Death of Mr. J. Clint: Admiral Evans on the Mersey 
—Srats or TRADEIN SouTH YORKSHIRE— NORTH-EASTERN D1s- 
TRICT: State of Trude: Shipbuilding, &e.: Launch of a Steamer 
at Stoekton—Coat Corrine MacHinery—Coat Mining IN THE 
Wiacan District—StTaTE oF TRADEAT SHEFFIELD— WHITEHAVEN, 
CLEATOR, AND EGREMONT RaILwayY—TuHE Oaks CoLLizry—THE | 
CoaTBRIDGE [Ron DisTRIct. 

As regards Liverpool matters, we may note the death of Mr. John | 

Clint. Mr. Clint was for a long number of years actively engaged 

asa ship owner in Liverpool, and he took an active part in the 

formation of the first steamtug company belonging to the port. 

Admiral Evans, acting conservator of the Mersey, has just made 

his annual report on the state of that river to the Mersey Docks 

and Harbour Board. The admiral speaks strongly of the satisfac- 
tory condition of the Mersey both below and above Liverpool. 

A moderate business is being done in the South Yorkshire 
district in rails, bars, and sheets, but as a rule orders are only of 
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Tue Exectrric Orcan.—Mr. Barker, organ builder, of Paris (in- 
ventor of the pneumatic lever), has just patented in England and 
France a system for applying electricity to supersede the ordinary 
moving drawstop and key-action in large organs. The patentee 
has already built an electric organ of forty-two sounding stops and 
eight couplers for the church of St. Augustin, Paris; also another 
for Salon, near Marseilles; both are spoken of as successful. As 
the largest organs may now be played through a cable of insulated 
wires, positions hitherto impracticable can be turned to a good 
account. The organist, with his various claviers, can be placed in 
any direetion and at any distance away from the organ, the touch 
being equally delicate and rapid on every manual, whether used 
separately or coupled. Messis. Bryceson, Brothers, and Co., have 
the concession for working this patent in Great Britain.— Builder. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
| EXHIBITION, PARIS. 
No. XIV.—Mo0zz1£-Pivorine. 


In an able and exhaustive critical and meetin treatise 
upon the development of a single and simplified artillery, the 
perusal of which we may commend to our military German 
readers, and which bears the capital motto, Aut numquam 
tentes aut persiste, the author,* Von Breithaupt, quotes the 
saying of “a distinguished English officer” to himself as 
follows :—“ If military men err on the side of caution they 
can point, at all events, to the enormous expenditure 
entailed on a country by the hasty andill-advised oleption of 

rinciples of construction both complicated and expensive, 

e utmost simplicity is a cardinal point with military 
men who understand their métier.” 

In such views we entirely coincide. They fully justify 
the caution, amounting sometimes to — tardiness, 
with which inventions are accepted by those charged with 
the grave responsibilities of innovations in artillery or other 
war material. And it might seem that on this ground the 
authorities of Woolwich may plead their justification for 
the course which their per vem with muzzle-pivoting 
have taken so far. The history of Woolwich improve- 
ments would, however, if referred to, prove sadly inconsist- 
ent with any such jose To rush into incalculable expense, 
in bry the doctors of a new scheme—once the thin 
end of the wedge has been permitted entrance—to race 
their hobbies, in reality up to a late period at least, 
been the habit since 1854. Muzzle-pivoting would have 
been no exception had it ever engaged the attention of the 
autborities with that seriousness which its importance 
demands. 

However, it has passed, as we have detailed, through 
the usual preliminary flouting and pooh-poohing stage, and 
while a few officers of both scientific corps regard it with 
the solicitude its importance deserves, the general official 
mind has arrived at that ~ in which it fancies “there 
may be something in it,” and contents itself with vaguely 
asking “whether it be not a fact that great difficulties 
have been found in carrying it out?” or with making such 
astute objections as was lately heard from official lips— 
“Tf, as you say, you intend to close the whole embrasure 
or port, except a hole little bigger than the muzzle of the 
gun, how are you to see your Object at all, or to take aim?” 
A man really up to his work would have had no need to 
ask such a question, or, if calling to mind the fact that the 
diameter at the breech of a 12-ton or 22-ton gun is between 
three and four times that of the muzzle, would have found 
an answer for himself. 

Every reader cannot be supposed in a position to do so, 
however, so we may premise a few words in explanation. 
Big as are the secengler gun ports at the present moment 
being constructed in our armour-clads, or that have been 
made in the iron shields for stopping embrasures, va. A 
do not admit always of the object intended to be struc 
being seen through them, or the gun directly aimed at 
them. At extreme elevations the top side of the forward 
part of the chase has been often raised so as when run out 
to touch the lintel of the port, and to strike more or less 
heavily against it when dragging inboard by recoil. The 
solid above the port then completely cuts off vision, in con- 
sequence of the great protuberance of the breech part of 
heavy built-up Like visual difficulties occur at 
extreme depression, and though in a very minor degree, 
at extreme training angles. There is thus a far greater 
de of obstruction to direct vision, and the impossi- 
bility of direct aiming with the existing open ports than 
most people seem to be aware of. Some highly ingenious 
contrivances have been, we believe, proposed abroad, for pro- 
curing by optical means a direct view of the object, and a 
line of aim also parallel with the axis of the gun, notwith- 
standing its enormous “ dis ” in the heaviest built up 
guns; but these, like a great many other ingenious refine- 
ments, lack that rough and ready simplicity of which 








* Der entwicklungsgang, und die darauf gedriindet, systematik des Ziinder- 
wesens sovie das einheitliche 8; ossfeuer, &c. &c., von Wilhm. Ritter, 
von Breithaupt (oberst-lieutenant, &.). Kay, Cassel, 1868, 


Breithaupt above writes, and which We should never cease 
to advocate. Our naval architects, however, have very 
simply and quite completely solved this insuperable official 
pose, Gs merely \making 7 fron or at one or at both sides, 
of the gun port, what they call “conning holes.” Theseinmost 
cases are mere round holes about 2in. diameteratthe outside 
face, and tapering out wide, to say Qin. to 12in. inside. 
Captain Symonds R.N., recommends in lieu of these a 
“conning hole” above the port, or above and to. the proper 
left of it, which shall be in form a long horizontal thin 
slot, widening in the same way inwards. It is not 
necessary for us here to go into the mystery of the 
gunner in aiming, notwithstanding the “dispart” of 
the gun. It is, ) Meneaser uite obvious that by the 
aid of such “conning holes,” which have always con- 
stituted a n adjunct to muzzle-pivoting arrange- 
ments, the management of the gun is sone in precisely 
the same conditions as to view and aim, with an aperture 
some 2in. or so larger all round than the gun’s muzzle, as 
it is with the present gaping doorways, denominated 
rts. 

Having thus cleared away this imaginary difficulty, 
we proceed to describe the other muzzle-pivoting designs 
which have up to the present time appeared, commencing 
here with those the subject of a patent (No. 2976, 20th 
November, 1865) granted to Thomas B. Heathorn (late 
Captain of Artillery) and Jos. H. G. Wells, both of West- 
minster, for “improvements in gun carriages.” Four more 
or less different combinations of are described and 
illustrated in this specification, though all resting upon the 
same general notion, and upon which the claim of the 

tent rests. Two of these combinations are shown in 

igs. 13 and 14, the former being a side and the latter a 
rear elevation, but of different plans. In general termsall 
these schemes are but modifications of one plan, which may 
be gathered easily from Fig. 13. It consists in raising up 
at either side of the gun a pair of high metallic cheeks ex- 
tending much above the gun when in its highest position. 
Through a pair of slots cut through these—in direction 
segments of a circle, drawn from the muzzle, or some 
point near it as centre, and with the distance from that to 
the trunnionsas radius—the gun trunnions project outwards, 
andalso peas ghslotscut through two outsideside levers, 
one of which is seen in the figure. The cascabel of the gunis, 
by a crosshead or bar, at its ends d through another 
slot in each of these side levers. If, now, either by pres- 
sure from beneath applied to those outside levers, or 
directly to the gun itself, the latter be lifted, it can only 
rise, by reason of these constraining parts, by its axis de- 
scribing a sector round the heal Geetar across the 
gun’s muzzle; in other words, the gun muzzle-pivots. 

In Fig. 13 the side levers are forced up by being con- 
nected through the cascabel crosshead with two toothed 
sectors, which work on fixed centres near the upper 
and inside the cheeks of the gun carriage. The teeth of 
these engage with two horizontal racks guided by the long 
slots seen at the base of the iage, and the racks them- 
selves are forced towards the rear of the carriage when the 
gun is to be lifted, by what are called in the specification 
“two fixed hydraulic rams,” by whichismeant two hydraulic 
press cylinders, placed parallel to each other and upon 
the bottom of the carriage under the gun. These are sup- 

to be acted upon by an incomprehensible little some- 
thing, seen through the perforated side of the gun carriage, 
and looking like some sort of baby fire-engine, but which 
we may gather from the specification is meant for a pump 
or pases The side levers being thus forced up, carry 
with them the gun—the weight of which is borne upon 
them wholly—while the recoil is transmitted to the side 
levers and to every other part of the carriage, and through 
it to these side ‘oes What the use of the excentric 
is, through which it is declared the toothed sectors are to be 
connected with the crosshead of the cascabel round which 
they are apparently meant to work, we confess we have 
been unable to discover from thespecification or its drawings, 
both of these being about as lame productions as we have 
seen. Fig. 14 shows essentially the same sort of thing, except 
that here, by the revolution of the two fixed vertical screws 
produced by the worm-wheels, endless screws, and winch 
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handles, the nuts of these vertical screws ages. — 


the cascabel crosshead, lift the gun directly an up 
the side levers with it. There are two other combinations 
shown—the one nearly like the last, but with a single cen- 
tral vertical elevating screw, and a travelling nut upon it, 
moved by some complicated and not very intelligible gear ; the 
other, for the application (of all things in the world) of 
Weston’s differential pulleys, one set at each side, for drag- 
ging up or lowering the gun. 

The claim of the specification is for “the vertical and 
guiding slots in the gun carriage in which the trunnions 
and crossbar works (sic); also the two slots in each of the 
said levers; so that in their action they will, if force be 
applied to the levers, lift and:pivot the gun at the muzzle 
or optional point, or simply effect that movement if force 
be applied direct to the gun for elevating or depressing 
it; they also claim “the application of differen i — 
for Bigee | guns as before mentioned.” It is scarce 
worth while to expend space in criticising at any length 
pete ts almost ome oe istic A al 
a muzzle pivoting gun carriage ought not to have. It 
every disadvantage almost that appertains toan actual pivot 
ator near the gun’s muzzle, without any one advantage 
that properly ae to the system of imaginary 
pivot being attained; every arrangement described or 
shown is enormously expensive in construction, complicated 
and lumbering in its parts, and all the vital parts of these 

i we might say every part, for the combinations are 
such that injury to any one part is destruction to the whole 
—are exposed, and of « chagayter the most likely to be dis- 
abled by splinters or mitraitu. The drawings, which are 
scarcely intelligible, are, as well as the invention itself, the 
production obviously of men wholly inexperienced in 
mechanical combination, and without judgment in their 
choice of methods. We may, without hazard, predict that 
a very heavy gun mounted upon any one of the 
methods here pro’ and all other objections set 
aside, it would be found to tear itself and its mounting 
all to pieces within the first score of rounds. 

Another arrangement which presents some points of 
analogy with the preceding is that of Herr Gruson, a 
mechanical engineer and founder, of Magdeburg, Prussia, 
which was exhibited by him at Paris. We had expected 
to have been enabled to lay an engraving of his arrange- 
ment before our readers, — been repeatedly promised 
the necessary photographs for the purpose by Herr Gruson 
personally, and by his agent. e deem it but justice 
to our own representatives then in Paris, to state 
that those promises, deliberately and fully made, were 
carefully and wholly broken, and we were even precluded 
from making drawings from Herr Gruson’s model under 
various pretexts. The general plan of this arrangement 
is as follows:—The gun is placed between two lofty and 
massive carriage cheeks of cast iron, both secured together 
upon a cast iron base, mounted upon four eccentrically 
axled rollers, and traversing upon a —< iron racers or 
ee slide, whose upper or ing surfaces are 
not straight and inclining to the front, but curved so that 
the inclination as the carriage recoils, rapidly increases to 
the rear, 

The gun trunnions placed in bearing blocks move in 
circular arcs drawn from the muzzle as centre, and these 
arcs are races or channels, rectangular in section, cut out 
of the cheeks and open to the inner sides of the carriage 
only. The gun itself is supported by a sort of cradle, and 
this and the gun are forced up or lowered down by an 
hydraulic cylinder placed horizontally nearly in the 
middle between the cheeks of the carriage. e@ pump 
which works this by hand is fixed exteriorly to 
one or other of the carriage cheeks. The constant 
maintenance of the axis of the gun, as a sector round the 
muzzle imaginary pivot, is obtained by the action of radius 

e cheeks of the carriage. The movements 


It Pr 





bars exterior to 
are not, as in Heathorn and Wells, all motions constrained 
by sliding surfaces; they are all produced, as in “parallel 
motion” work, by combined radial motions round centres. 
Without drawings it would be impossible to describe the 
details. These, in many respects, were of great i ity, 
especially those by which automatically the recoil of the car- 
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riage takes place, off its eccentric rollers, and by sliding only, 
while the running forward is effected upon them. But 
masterly and complete asis this design in the way in which 
its general conceptions have been realised and its mechanical 
details worked out, and however t the contrast of the fine 
working model toscale shown in the Prussian department pre- 
sented, to the crude notions, though exhibited in beautifully 
and expensively finished models of the Heathorn and Well’s 
mounting seen along with Admiral Halsted’s fleet of turret 
ships; yet we are obliged to say that both plans are liable 
to the same objections, and, for any practical purpose, 
equally useless. No man, with a practical knowledge of 
the suddenness and energy with which the jerk back of 
recoil of a heavy rifled gun is transmitted to the gun car- 
riage, could fail to see that if the weight of the latter 
in relation’ to that of the gun reach beyond a 
certain very moderate point, its inertia must pre- 
vent its yielding with sufficient promptitude to the 
impact and push of the trunnions, and that these and 
their ring must get displaced in a built-up gun, and one 
piece of damage after another occur to the ponderous car- 
riage, Were a 22-ton gun mounted upon Herr Gruson’s 
design, the iage must weigh considerably more than 
the gun itself, and if the carriage moved even on a 
horizontal plane, without any friction, it and the gun 
would mutually hammer each other to pieces almost 
directly. We must add that, although Herr Gruson 
has “ housed” most of his. working parts of a vital character 
between his cheeks, and although his pumps of course may 
be removed from where he exposes them, and secured within 
recesses in his cast iron checks, still these cheeks themselves 
stand up, so as almost to reach the arch of a casemate, or the 
upper oa. even if lofty, ina two-decked ship, These, 
ey his exterior radius bars, are liable to be struck and 
jammed by splinters just as much as in the worst arrange- 
ments we have descri Being cast iron too, albeit that 
that might be of Herr Gruson’s splendid mixed or mottled 
metal, to which we have referred in a former one of these 
articles, a heavy thump given, when the gun was run in, 
and the aperture of embrasure for the moment clear— 
though an improbable event—would be one certain to dis- 
able the gun; and we may imagine what disablement 
means in a 13-in. gun, whose carriage cheeks would weigh 
ten or twelve tons each, and have to be replaced or 
adjusted in a small and encumbered casemate or turret, or 
midship battery. 

In expressing this decisively unfavourable opinion of 
Herr Gruson’s ingenious design, we say nothing more than 
what we unreservedly stated to that gentleman both in 
England and at Paris. 

The next two systems of muzzle-pivoting to which we 
shall refer are of Austrian origin, and were exhibited in 
that department amongst the other objects of military 
science. The first of these is shown in Figs. 15, to 20, in- 
clusive, and is there so yery distinctly shown that we need 
not cumber our pages with much explanation. This 
arrangement, adaptable either to garrison or to naval guns, 
is the invention of the celebrated general of artillery, 
Baron von Lenk, widely known through his researches on 

un cotton and its military applications. The gun here 
is not absolutely a muzzle pivoter, it is only approximately 
so. The horizontal axis of the vector in the vertical plane 
is made about an actual, or material pivot, near to and 
below the muzzle, asx seen in Figs. 15 and 16, 19 and 20, 
The carriage is all of wrought iron, as is also the traversing 
slide, and both are reduced, as seen from Figs, 17 and 18, 
to an extremely narrow widt}g over-all, so as to admit of a 
large training angle, beforevinie side cheeks of the carriage 
at the muzzle pivot shall strike the interior of the case- 
mate shield, or the interior skin of the ship. There are 
very few fastenings to the several parts of this very simple 
carriage and traverse, and these are so arranged (most of 
them consisting of a single bolt) that the pieces separate 
easily, pack up readily for transport, and can be with ease 
replaced piece by piece, if bent or broken by splinters or 
shot. The arrangement of the long and strong elevati 
screw, as seen in the several figures, is very neat an 
effective. The screw does not rotate; within the close box 
seen in vertical section in Fig. 16, in part plan in 
Fig. 17, and in rear and lateral elevations in Figs. 18 
and 15, is a nut upon this screw, the exterior of which 
nut is a worm-wheel, acted on by an endless screw, 
whose axis is parallel to that of the gun when level, 
provided with a hand wheel taking into and moving 
it; the pitch being such as to give equal rotary velocity 
to the screw and worm-wheel, or nut. Fig. 19 shows 
to half scale the position of the parts when the gun is at the 
greatest depression, 10 deg., and F ig. 20 when at the highest 
elevation, 15 deg. Whenan Austrian gun of twenty-four is 
thus mounted and placed horizontally, the axis of the vector 
is 553°14 millimetres from the muzzle, and 289°74 millimetres 
from the interior talus of the shield, or interior skin of the 
ship, in either of which surfaces the axis of training lies. 
The height of the aperture, 7.c., of the transverse section of 
the embrasure port, with this mounting for the same gun, 
is 684:84 millimetres, whereas with ordinary trunnion 
mounting it is 1:237 millimetres; in other words, with this 
merely approximate muzzle pivoting, the height of the 
exposed aperture is reduced to about one-half, and the 
exposed area to considerably less than one-fourth that of 
the common system of mounting. 

The other A‘ustrian arrangement is originally of English 
birth, and is shown in Figs. 21 to 27, inclusive. This is 
strictly a muzzle-pivoter, and of the class devoid of any 
material pivot at the muzzle. Some arrangement closely 
resembling this was, it seems, presented to the Committee 
of the Imperial Austrian Artillery by a Mr. Eades, an Eng- 
lish engineer, as a naval gun carriage, and apparently not 
adop At a subsequent period his design was modified 
by Captain Czadek, of the Austrian artillery,into the form 
here shown, and adapted to casemates, 

The construction will be pretty evident by mere inspec- 
tion of the Figs, Fig. 21 is a side elevation, the gun being 
level; Fig. 22 a longitudinal section; Fig. 23 the plan com- 
plete, and in horizontal section, to show the work at 
bottom of carriage; and Fig. 24 a rear elevation. The 
whole of the carriage and traverse slide are of malleable iron 


and the remarks made as to the last also apply to it. The 
elevating screw is worked, in principle, in the same way; 
but the hand-wheel or winch is at one side of the carriage, 
—not so good as in the middle. The gun is cast with four 
trunnions; the two rear ones sustain the recoil, the two for- 
ward ones are mere guide-pins to sustain part of the weight 
of the gun, and being taken by the sliding eyes of the side 
links, to maintain the true radial position during the 
vector arc, by the aid of these. 

This muzzle pivoting is really effected by an inverse appli- 
cation of a well-known form of “parallel motion,” as will be at 
once discerned upon examining the several Figs., and more 
particularly the Figs. 25 and 26, which show the relative 
positions of the several parts when the gun is elevated 
15 deg. and depressed 10 deg. An Austrian piece of twenty- 
four, when level, and thus mounted, can be trained and fired 
through an aperture whose vertical clear height is only 
589°6 millimetres. The carriage runs upon the traverse 
slides on two concentric axed rollers in front at all times, 
and in the rear when being run forward upon a pair of 
eccentric axed rollers identical with those which were 
designed by Mr. Mallet in 1856, and are adopted im our 
own, and now in almost every other service; but the 
recoil is upon friction blocks. Fig. 27 shows the lever for 
*manceuvring these eccentric axed rollers. 

There are many points of great merit about this 
arrangement, but it has also some serious defects. The 
chief of these is a want of perfect lateral stability in the 
gun, in a horizontal sense, or transverse to its own axis. It 
is propped up, in fact, upon those radius links and bars, alk 
jointed together, and having bata narrow base, There 
would be certainly as much oscillation laterally en- 
gendered in the gun by the discharge and recvil, &c., as 
would keep it vibrating in a way afterwards to render 
accurate aiming impossible, until that should have been 
stopped. That might, of course, easily be done by gently 
—s a handspike in between the gun and links or car- 
riage cheek, butthe mption of the elevating screw or traverse 
would set the vibration going again, with these long-jointed 
links all acting in compression, and enough to make aiming 
troublesome. Nor is the arrangement as it stands in reality 
capable at all of ever being enlarged to the scale required 
for a 12-ton, much less a 22-ton gun, and yet it is for these 
ponderous weapons that muzzle pivoting is most valuable 
and most pressingly needed. 

One objection ought not to be omitted common to this 
and to the preceding designs. Many as are the advantages 
belonging to putting togrsher the parts of wrought iron 
carriages and traverse frames by single bolts, as already 
noticed, it yet is a method that we Ba bold to say, prac- 
tically should never be adopted. A wrought iron structure 
so put together is almost to a certainty ripped to pieces by 
a single hard blow given in whatever direction. The jar 
starts off the bolt heads or nuts, and then nothing remains. 
Rivetted or bolted joints, each composed of several smaller 
sectioned fastenings, are in this respect greatly to be pre- 
ferred. 

The writer was unable to obtain at Paris precise informa- 
tion as to the dates at which each of these plans was brought 
before the Austrian Artillery Committee. He was given 
to understand, however, that they were not earlier than 
1866. If that be so, there is nothing in principle in the 
first described of the two designs which was not anticipated 
in several forms by Mr. Mallet’s designs of 1856-58, pub- 
lished in 1862, and, in fact, the Austrian engineers Fad 
prior to 1866, a considerable amount of thought before 
them expended by others upon this subject, to direct and fix 
their own. This also is worthy of attention, that while here 
at home our authorities are scarcely beginning even now 
to waken up to the consciousness that “there may be per- 
haps something in this muzzle pivoting,” Austria has had 
her eyes wide open to it for three or four years past, at 
least—has made it, to a certain extent, a concrete reality, 
and is steadily pursuing it to complete perfection both for 
land and sea purposes. 

We had hoped to have finished the subject of muzzle 
pivoting in this article, but find the amount of matter will 
compel us to prolong it to one more, which shall have the 
negative merit of brevity, at least. 


NOTES FROM PARIS. 


THE railways in France, and especially in the south, are seriously 
affected almost every year by snow-drifts; in January the cutting 
of Boussarde, near Saint Martin, through which the railway 
crosses the — plain of the Crau, was completely filled with snow, 
and the whole night was occupied in clearing the line. The action 
of the snow-drift, although more rapid, resembles that of the sea- 
sand, whick, in many parts of France and especially in Gascony, 
used to make sad inroads on the land; the progress of these dunes, 
as they are called, is now arrested by plantations of maritime 
pines. The same system of treatment hes been proposed as a pre- 
ventative against snow-drifts, and the poate.) tom tried 
with success; in the Loire, a section of the line of railway from 
Saint Etienne to Annouay, which was often covered deep in snow 
in the winter, has been kept open by the judicious planting of its 
banks, and in other cases the experiment has been equally suc- 
cessful, The pine is not, however, a suitable tree for this purpose; 
low, thick growing coppice wood affords a far more efficient snow 
screen. 

We hear from Charleroi that a mass of slack, estimated at about 
12,000 tons, is on fire at the mine of Frien Kaisin, and that, 
although trenches are being opened in the burning mass, there 
seems small hope of stopping the mischief. 

Another important waterwork, namely, the making of a canal 
for bringing a certain amount of the water of the Loire to Paris, 
and for the supply of certain places on the way, is now under 
examination. Phe quantity of water to be dealt with is equal to 
ten tons per second, of which three tons are to be distributed on the 
road, six tons brought to Paris, and one ton allowed for loss by 
evaporation and other causes. The preliminary plan includes a 
principal and secondary canals, and the point of junction with the 
Loire is proposed to be either on the right bank of the river at 
Mienne, near Cosne, or on the opposite side at Saint Thibault. 
The principal canal, which is to be partly open and partly covered 
in, will be about 156 miles in length, and will pass through the 
departments of the Niévre, Loiret, Seine and Oise, and Seine. In 
the last-named department the canal will touch Chatenay, Sceaux, 
Fontenay aux Roses, Bagneaux, Montrouge, and Gentilly. The 
water intended for Paris, amounting to 600,000 tons in twenty- 
four hours, will be received at Montrouge in a special reservoir at 
a level of 270ft. above the sea. The water of the Loire is not in- 
tended for alimentary purposes, but merely for washing the streets, 





watering roads, supplying fountains, andother like purposes, already 
partially served by the water of the cap» of the Ourcq. 


' correction an 
institution of a series of rewards for the discovery of sunken rocks, 





When Louis XIV. was occupied with his oe hobby-horse at 


Versailles, a similar ean was started by Riguet and the Abbé 
Picard for conveying the water of the Loire from Briare to the new 
courtly town; but the level of Versailles, which is much higher 


than is, thwarted the scheme; it was found that the works at 
Briare would have to be raised more than 110ft. above the level of 
the place. 

The use of 


halte for carriage ways is extending in Paris; one 
long street, in which there is great traffic, the Rue Neuve des Petits 

and uprtions of many others, have been for some years 
paved with asphalte, and the same system is now being applied on 
a larger scale. The old Vincennes road, which is now within the 
limits of the city, was paved in the centre with large stones, over 
which riding was anything but pleasant, and the sides were mac- 
adamised; the cen rtion has recently been macadamised, and 
the sides are now being laid with compressed asphalte. The com- 
pany which undertakes the making of this kind of road has a yard 
and furnaces at the other end of the town, Batignolles, and the 
asphalte is sent out in carts, with a fire below, drawn by one horse; 
but the scale of operations at Vincennes, and the distance from 


| Batignolles, have caused the company to erect furnaces with the 


cessary works on the spot. The bituminous matter is brought 

te Paris by the Lyons Railway, and conveyed to the Vincennes 

road by the apianred City sine: the blocks are broken between 
ora, and muLx¢ 







and th sand or road stuff, melted in 

Bein } ret, if comes out of the furnace in a 

granulated cond ry much like powdered cocoa, and 
is spread all hot on ‘ometete. Originally the surface of 
the asphalte was beaten and rubbed down by hot iron stampers and 


rubbers, bu§ the compression is now effected by means of iron 
rollers, with a charcoal fire inside, and is completed by a heavy 
roller sequiring four or five men to manage it. The hot irons are 
now 0} ed for the edges and other parts where the hot rollers 
are not applicable. 

A good deal of laudation appears from time to time in certain 
journals respecting this system of road making, but its most 
strenuous advocates are com to admit that in wet weather such 
roads are rather slippery; the truth is, they are almost as bad as ice; 
and if, as asserted, the number of accidents in streets so paved is 
not great, the fact must be attributed to. the excessive care of the 
drivers or of the horses themselves, whose movements it is painful to 
watch. The compressed asphalte pavement, we are convinced, 
would be anything but economical where the traffic was very heavy, 
and totally incompatible with any speed superior to that of a Paris 
jarvey, say about miles an hour. 

A sensible preposition has been made by a M. Gonézel, for the 

completion of the charts of the sea coast, by the 


shallows, for corrections of charts, indications of dangerous spots, 
and for the recovery of anchors in shallow places where they 
present danger to shipping. The proposer believes that rewards 
ranging from a few shillings to twenty pounds would soon produce 
important additions and corrections in the coast charts, and that 
if fishermen were to receive a reward of a palgnny or so per 
pound for each anchor got up their number would soon be dimi- 
nished. The idea is a good one, and such chances of prizes would 
be attractive to the fishermen of every coast. 

The Berlin Chamber of Deputies has agreed to the proposed 
grant of a sum equal to six millions sterling for the construction of 
railways, and the improvement and extension of old ones, especially 
in the newly annexe ment The chamber has also agreed to 
another proposal for the immediate commencement of important 

ublic works calculated to prevent, or to diminish, the terrible 
osses caused by the destruction of crops, which has almost 
amounted to famine in some of the eastern districts of the country. 

We learn from the lithographic sheet issued by the Imperial 
Government, signed by M. Bogdanoff, that the Warsaw and 
Tiraspol way, which now terminates at Brest, Litowsky, is to be 
continued to Moscow by way of Smolensko, The Lemboi canal in 
Finland is commenced, and the works of the railway which is to 
unite the Grand Duchy with Saint Petersburg are to be com- 
menced this spring. 

The Invalide Russe, in an exposition of the state of the country 
during the past year, says that the orders issued to state and 
etn factories are sufficient to — 800,000 rapidly-firing rifles 

uring the current year. The old arms were transformed on the 
Terry-Norman model, while experiments were being made with the 
Carl needle gun. By the middle of last year the latter model 
was ofapted, and the machinery all ready for its manufacture. The 
Terry-Norman transformed guns will given to the corps in 
Siberia; all the rest of the army will have the Carl rifle. As 
regards new models of guns, with metal cartridges, the first were 
ordered in America; but the machinery at home is now stated to 
be sufficient for all demands. The field artillery will very soon 
have received its new arms, all the 4 1b, rifled gun batteries will be 
breech-loading, half this year and the remainder in the year follow- 
ing. The Imperial founicy. at Petrozavodiske, has furnished all 
the guns necessary for the coast defences, and that of Perme the 
improved iron guns for the fortresses, 

Paris, March 7th. 





Hutt West Docx.—This important addition to the works of 
the Hull Dock Company will be opened before the close of the pre- 
sent year. It is expected that the Prince of Wales will attend the 

i ial, an invitation to his Royal Highness to do so 


nial, 


having been forwarded through Lord Wenlock, the Lord-Lieute- 





' nant of the East Riding, on behalf of the Hull Dock Company. 


Acoustic EXPERIMENTS IN THE GREAT SEWERS OF PaRis.— 
M. Regnault, of the Institute of France, has made use of the great 
new underways of Paris to test on a large scale some of the ques- 
tions in acoustics, concerning which there has been much doubt. 
Of course the diameter of the tube on poses has a direct effect 
on the length of the vibrations crea by detonation. M. Reg- 
nault, making use of a pistol loaded with one gramme (;}; oz.) of 
powder, found that the sound was carried to the following dis- 
tances in tubes and sewers of various diameters:—1159 métres in 
a passage of 0°108 métres diameter; 3810 métres in a passage of 
0300 métres diameter; 9540, métres in a passage of 1°100 métres 
diameter. The nature of the materials and the construction of 
such passages exercises es influence on the rapidity with which 
pad is transmitted. In the large sewers of Paris trumpets are 
used to convey signals to the workmen, and it is found that the 
sounds are carried a very far greater distance in those sewers 
of which the sides are cemented, than in those which are con- 
structed of rough stones only. In the open air under ordinary 
pressure sound travels at the rate of 330°6 métres per second, in 
tubes of 1°10 métres diameter the rate is found to be 330°3 métres, 
and to decrease rapidly with the diameter. M. Regnault seems to 
have arrived at some very curious results at variance with the con- 
clusions of Savart and other observers. Amongst these may be 
noticed the fact that sounds of different pitch are not Propagated 
with equal rapidity, but separate from each other on the way. 
Acute sounds travel with less swiftness than grave ones; thus, 
when a baritone sang in very long sewers and at the entrance of 
water conduits, the key-notes were heard at a distance before the 
harmonics which succeeded it and one another according to the de- 
gree of their altitude. The propagation of sound consequently 
disarranges the harmonies of which it is composed; thus, an air 
embracing a certain extent of the gamut, if heard at a long dis- 
tance, would be seriously altered. It does not appear that such 
decomposition can be noticed in the open air, which may be 
accounted for by the absence of the friction caused by the sides of 
a passage or conduit of any kind, and which would seem to influ- 
ence the rapidity of the various tones. These observations may 
easily be tes yy means of long tubes of india-rubber or other 
substances. M. Regnault has opened up a curious and very im- 
portant inquiry, which will doubtless be pursued by himself and 
others, for the results may greatly assist in the elucidation of diffi- 
cult problems in natural philosophy. 
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RAILWAY MATTERS. 


AN important contract for rails is expected to be shortly given 
out in Russia, and several Belgian houses are endeavouring to 
obtain it. 

THe Lord Chancellor has allowed the Metropolitan interim 
dividend of 5} per cent. to stand, but the company are going to 
Parliament for the final decision of the question. 

THE suburban trains on the Brighton consist so largely of 
smoking carriages that it is very difficult to find a seat free from 
smoke, The present extreme is worse than the former. 

Some Rhenish works have obtained a contract for 20,000 tons of 
rails for the Austrian State railways, while orders for rails have 
also been given out by various Prussian railway compani 

Tue Great Eastern Railway Company have no’ that they 
are prepared to renew their overdue debentures and those falling 
due at the rate of 5 per cent. per annum for three or five years. 

THE report of the Horncastle Sw states that the balance 
available for dividend for the past half-year is £1718, out of which 
a dividend is recommended of 7s. 9d. per share (being at the rate 
of 6} per cent. per annum) leaving £139 to be carried forward. 

THE German Petersburg Gazette announces that a large railway 
company has accepted the Government terms for the sale of the 
Nicolai line, under reserve of the consent of a general meeting of 
shareholders about to be called. The contract entered into by the 
Government with an American firm for the supply of working 
material is to remain in force. 

THE directors of the Glasgow and South-Western have during 
last half-year contracted for a further portion of the Ayrshire 
lines, about nine milesin length, from Cronberry to Drumsmedden, 
for the purpose of giving access to the valuable mineral fields of 
the Marquis of Bute leased to Messrs, Baird, who are now pro- 
ceeding with their works, and who will be ready to place traffic on 
the line as soon as it can be opened. 

AN agreement has been made between the G yw and South- 
Western and the Caledonian Company for making the line to 
Kilmarnock, vid Barrhead, joint property, and abandoning 
the Kilmarnock direct line. This arrangement, on being com- 
pleted, will give to both companies equally good access to Kil- 
marnock at the cost of one line only, and application will be 
made to Parliament in the next session for powers to carry it into 
effect. 

AT a railway reform meeting in Cork, presi over bs oe 
mayor, and in which Sir John Arnott, Mr. J. N. hy, D,L., 
and others took part, resolutions have beenadopted declaringit tobe 
*‘ desirable that the Government should purchase the Irish railways 
on equitable terms,” and expressing approval of the steps taken by 
means of the Royal Commission to ascertain their condition and 
actual value, with a view to their purchase under the Act 7 and 8 
Victoria, cap. 85. 

THE case of Peto, Betts, and Crampton came before Mr. Com- 
missioner Winslow again on Wednesday for consideration of the 
claim made on behalf of the London, Chatham, and Dover Railway, 
to prove against the estate of the bankrupts for the enormous 
sum of £6,661,941 19s. ld. Sir Morton Peto was examined at 
great length, and ultimately the investigation, which involves a 
very complicated state of facts as well as of accounts, was 
adjourned until the 19th inst. 

THE engineer in charge of the Central Pacific Railway reports 
that he has completed the tunnel through the summit of the Serra 
Nevada, is descending the western slope of the range, and will soon 
reach the open country of the Great Salt Lake basin, where he 
expects to lay a mile of rails every day. At this rate, the line will 
soon connect the Atlantic with the Pacific. On the eastern side, 
and up to the tunnel, the rails are completely laid, trains are 
running, and there is already traffic enough to surprise even the 
Americans. 

THE report of the Monmouthshire directors states that the gross 
traffic receipts for the half-year ending December 31 amount to 
£75,514 and the working expenses to £34,141, or 44 per cent., leav- 
ing the net earnings £43,373, against £37,956 in the corresponding 
half of 1866, showing an increase of £5417. The directors have 
deemed it advisable to debit the general revenue account with £3339 
the cost of two train accidents in 1863 and 1864, also with £6000 
transferred to the credit of relaying account. 

At the Dorchester Assizes, Miss Goode, 23 years of age, brought 
an action against the Great Western Railway Com to recover 
compensation for injuries. On the 4th of September last the 
plaintiff took a ticket at Yeominster to go to Yeovil, and when the 
train came up, as she was getting into the carriage, as she alleged, 
the train moved, and she, falling between the carriages and the 
platform, was seriously injured. On the part of the company it 
was contended that the accident arose from the plaintiff's own 
delay in getting into the train. The jury found for the plaintiff— 
damages £250. 

A PUBLIC meeting was held in Dunfermline on Tuesday, Provost 
Whitelaw in the chair, in reference to the steps taken by the 
town council in opposition to the Forth River Railway Bill, in so 
far as it sought to abandon the Forth bridge. The proceedings of 
the council were approved, and a resolution was adopted that the 
effect of the bill if passed into law would be to deprive Dumferm- 
line of the benefit of direct railway communication to Edinburgh 
and the south for many years to come, and that, in the opinion of 
tho meeting, strenuous exertions should be made to oppose the 
bill in Parliament, 

Tue Northern-Eastern Company have set resolutely about the 
replacement of the whole of their numerous wooden viaducts with 
stone and iron, and in some places with solid embankments. 
Upwards of £67,000 have been spent in this way during the past 
five years, and it is estimated that the work yet to be done will 
cost £110,000 more in the next six years. The Hutton, Malton, 
and Whitby viaducts have been completed, the Ripon is in pro- 
gress, and the Norton is being filled up. The Ouseburn viaduct 
will be next taken, after which the remaining works of magnitude 
will be the Esk Valley viaducts (two), and the Scotswood, Willing- 
ton, Cassop, and Bradbury viaducts. The whole of the wooden 
bridges, however, cannot be finished before six years hence, and it is 
proposed to expend yearly a sum of about £20,000 until comple- 
tion. These renewals are done at the cost of revenue. 


THE chairman of the Londonderry and Enniskillen line states 
that the traffic on the Irish North-Western Railway continues to 
increase, and as the Londonderry and Enniskillen Company are 
entitled to 20 ed cent. of the portion of the gross receipts of that 
—— which may happen to be over a certain specified amount, 
until the net rental is imereased thereby from £26,000 a year to 
£33,000 a year, he is glad to say there is a surplus of £632 on that 
amount coming to them Oyer the £26,000 paid for the last year. 
He believes the Government are disposed to do something advanta- 
geous for the Irish railways, but he does not think they will take 
the railways into their own hands ; they may assist them by ad- 
vances, and enable the Irish railways to overcome the difficulty 
of placing their debentures on reasonable terms. 

THE report of the directors of the Tenbury Railway states that, 
under the terms of arrangement with the Great Western and 
London and North-Western Railway Companies, a dividend for 
the past half-year, at the rate of £3 per cent. per annum, was 
received from those companies, and will be paid to the shareholders 
forthwith. At the ensuing general meeting the shareholders will 
be asked to sanction the deed for carrying out the arrangement 
already agreed upon with the Great Western and London and 


North-Western Companies for a transfer of the line in perpetuity 
to the two companies jointly, and shareholders will receive the 
following dividends:— For the two years up to June 30, 1869, 3 per 
cent. per annum; for the two years ending June, 1871, 4 per cent. 

r annum; and in succeeding years £4 10s. per cent, per annum 
in perpetuity, 








NOTES AND MEMORANDA. 

Lupwic has submitted some of the wines of Austria to exami- 
nation, and has detected the presence of trimethylamine in some of 
the white kinds of wine. 

M. GouDIN, some years ago, made exceedingly hard iron by 
combining it with a small quantity of boron. It is now said that 
he has produced an equally material by combining fused cast 
iron with phosphate of iron and peroxyde of manganese. The 
mixture cannot be forged, but is easily cast. 

THE power possessed by the spectrum of ing silver com- 

ante apa from the violet to the of the green 

d, the power diminishing as the di from the violet 
becomes | grentn. The other half of the is quite in- 
exerting 








capable any reducing action wh; ; 
Durine the gales of the 31st of January ometer at the 
Liverpool Observatory registered a pressure on the square 


foot. On the following 7™ gale was more violont, and reached 
at one time a pressure of over 70lb. to the foot. The highest 
pressure registered at Liverpool previous to this gale was in De- 
a, 1863, when the force of the wind reached 451b, to the 
oot. 

THERE is now in course of manufacture at a leather belting 
factory in New York what is said to be the largest leather belt 
ever made. The width is 47in.; length, 100ft.; weight, 18,000 Ib. ; 
and cost 2000 dols. It is composed of triplicate layers of leather, 


| making a thickness of three-quarters of an inch, and cemented and 
pressed so firmly together that it has the appearance of one solid 
piece. 


THERE are now about 12,000 miles of railway open to travel in 
France. Every line is remunerative, some paying original stock- 
holders from 20 to 25 per cent., and it is claimed that passengers 
are conveyed by them with more regularity, safety, and comfort 
than elsewhere in Europe. Within eighty years at the farthest all 
these lines will have reverted to the Government, and become, 
practically, public property. 

PROFESSOR V. KLETSZINSKY says that the best means of testing 
the oxydising power of light is to saturate a piece of Swedish 
filtering pus with a solution of acetate of lead, browning the 
same with sulphuretted hydrogen, and submitting this brownish- 
black sulphide of lead, when moistened, to the action of the 
dusky band beyond the red line, when the metallic compound is 
quickly bleached by being converted into sulphate of lead. 


From a recent report of the Commissioner of the United States’ 


General Land Office, it appears that the c ) 8 
in that country since their first introduction has been at the rate 
of a thousand miles a-year; that there are now com ho less 


than 37,000 miles, and in course of construction 17,860 miles 
additional, or more than one-third the length of all the railroads 
in the world. To assist this wonderful development Government 
has contributed over 184,000,000 dols., and 800,000 acres of land. 


For mining purposes gunpowder is now very commonly exploded 
by means of a wire rendered incandescent by electricity. It appears, 
however, that certain conditions are required success. In 
vacuo the incandescent wire merely evaporates the sulphur, but 
the presence of air in ever so small a qualny n, or 
perhaps of any gas, prevents this, and thus renders the explosion 
certain. The evaporation of the sulphur is supposed by some to 
carry off the heat which would be required for the ignition of the 
other ingredients. 

Asout four miles from the newly o 
is quite an extensive deposit of 


ed Japanese port of Hiogo 
The methods of working 


the mines are of the most primitive descrip Wherever the 
coal or shale has been seen cropping out f: the hillside, a hori- 
zontal passage, never more than 25ft. long, runin. The 


miners, crouched to the ground in these burrows, with pointed 
hammers pick away at the sides, and very carefully assort with 
their hands each little piece of coal obtained, according to its 
quality. The Japanese Government is not insensible to the advan- 
tages of an improved mode of working the coal of Hiogo, and it is 
not impossible that before long some more systematic plan will be 
introduced. 

M. EvrakpD, in order to manufacture alumini 
not combine copper and aluminium directly esther. makes 
use of a kind of pig iron containing alumin’ This is slowly 
heated to fusion, when copper is added to the melted mass. 
Aluminium, having more affinity for copper than for iron, abandons 
the latter and combines with the copper. After the entire mass 
has been well stirred it is allowed to cool slowly, so as to permit 
the aluminium bronze, which is denser than iron, to find its way 
to the bottom of the crucible. The same process may be employed, 
according to the author, to obtain a bronze of silicium. Indeed, 
the affinity of copper for silicium is energetic enough to induce 
M. Evrard to try this method for separating silicium from pig iron, 
by adding a proper quantity of copper. 

Tue varied colours which the clouds assume at various times, 
especially at sunrise and sunset, are explained by Mr. Norley on the 
principle that the clear transparent vapour of water absorbs more 
of the red rays of light than of any. other, while the lower strata 
of the atmosphere offers more resist to the age of the blue 
rays. At sunrise and sunset the light of the sun ‘has to passthrough 
about 200 miles of atmosphere, within a mile of the surface of the 
earth, in order to illuminate a cloud a mile from {he ground. In pass- 
ing through this great thickness the blue ray§ are absorbed to a 
far greater extent than the red, and much of the yellow is also 
removed. Hence’ clouds thus illuminated are hen the sun 
is higher above the horizon the yellow light pi more readily, 
and the clouds become orange, then yellow, and finally white. 
Clouds in different parts of the sky or at diff £ elevations often 
show these colours at the same time.—Scientifle American. 


A German chemist, Herr Fleck, has discovered that when a 
warm solution of hyposulphite of soda is added to a double salt of 
mercury, such as chloride of mercury and sodigm, the solution be- 
cones acid, and black sulphide of mercury ig ited. But if 
the hyposulphite solution is added in excess, e temperature 
not allowed to rise beyond 60 deg. Cent. (140 deg. Fah.), the solu- 
tion remains neutral, and red sulphide of mergury, or vermillion, is 
deposited. The least quantity of acid causes the production of the 
black sulphide. The presence of a salt of zing facilitates the pro- 
duction of the vermillion. The best method ig 
ys mre of hyposulphite of soda mixed four equivalents 
of sulphate of zinc in diluted solution, is ad drop by a, 3 
solution containing one equivalent of co sublimate. e 
whole is gently heated for 60 hours, at a temperature of 45 deg. to 
55 deg. Centigrade (112 deg. to 113 deg. Fah. 


Ar q recent meeting of the Academy of Sciences M. Payen read 
an interesting letter upon an apparatus termed osmogéne, invented 
by M. Dubrunfaut for purifying molasses sugar juice. The 
latter formerly applied the discovery of Dutrochet (osmosis) to 
the manufacture By aaa He found that @ simple membrane, by 
operating osmosis, ws the manufact to withd 
molasses a great quantity of soluble salts, esp 
chlorides and nitrates, and such a purification — consider- 
ably the yield of crystallised sugar. Ordinary mo! treated in 
this way give 25 per cent. of sugar in a crystalline form. More 
recently, M. Dubrunfaut has extended these ex ents to - 
tallisable syrups themselves, and has shown that a consi le 
increase in the yield may be thus insured. M. Payen has begun a 
set of experiments on this subject, and he has already found that 
nitrate of potash does not prevent the crystallisation of sugar, 
whilst chloride of potassium makes this crystallisation slower, 
and chloride of sodium retains it much longer in solution. In a 
word, the soluble salts contained in sugar solutions are rather 
prejudicial than otherwise, and should be got rid of if possible 
especially in the manufacture of beet-root sugar. 
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MISCELLANEA. 


New York is threatened with an oyster famine, by reason of the 
frozen state of the bays. 

THE New Meat Market at Smithfield will be completed and 
opened before Christmas. 

THE new bridge at Blackfriars is expected to be finished in a 
year or a year and a-half, 

M. Menor has taken the iron in the late Universal Exhibition 
building at Paris at £40,435, 

Iris expected that the design of Mr. Waterhouse forthe new 
Town-hall at Manchester will be accepted. 

Ir is stated to be Mr, Hardy’s intention to introduce a bill for 
the better of cabs and cabmen. 


THE Belgian coal trade has slightly improved of late; it is still, 
however, in a comparatively mare 4 state. ° 

Some orders for merchants’ iron and plates have been received in 
Belgium, but the demand for pig continues limited. 

THE opening of the thoroughfare along the viaduct over Holborn 
Valley is fixed for the close of this year or the beginning of next. 

Tue rebuilding of the front part of Caius College, Cambridge, 
will commemce next month, the work is to cost about £31,000. 

THE Royal Gold Medal of the Institute of British Architects has 
com awarded, with her Majesty’s sanction, to Mr. A. H. Lagard, 

Tue Prussian iron trade is considered to have somewhat im- 

roved of late; pig is affirmed, however, to be selling in some cases 
low cost price. 

Tue new buildings at Trinity Coll Cambridge, erected 
the munificence of the late master, will be completed and poe 
for use in October next. 

THERE is a good current of orders in the Meurthe and the Moselle, 
but this is in attributed to a reduction of 8s. per ton made by 
forgemasters in the price of iron. 

A SLIGHT improvement has at last taken place in the French iron 
trade, a number of small orders having communicated a certain 
activity to business in the Haute-Marne. 

Tue Prussian Government have just ordered the construction at 
Dantzic of two ironclad frigates to be named the Hanza and 
Ariadne, each armed with eight heavy guns. 

Tue demolition of the Universal Exhibition in the Champ de 
Mars is proceeding rapidly, and it is calculated that by May not 
a vestige of the great world’s fair will be left. 

Ir is oured that a considerable reduction will be made in the 
Navy Estimates for this year, and that employment for naval offi- 
cers will become more difficult to obtain than it is at present. 

THE whole of the debate on the Alabama claims, which appeared 
in the dard of Saturday, was telegraphed to New York by 
ms Atlantic cable. The transmission of the report occupied ten 

ours. 

THIS important addition to the works of the Hull Dock Com- 
pany will be opened before the close of the present year. It is 
expected hat the Prince of Wales will attend the opening cere- 


monial. 







AN at thas been made at Naples to found a “ Mining Com- 
pany of i¢) a Government has ordered from the 
com $ to be supplied from workings at Gif- 


of note that a decrease, instead of an increase, 
observed in the demand for British steam engines 
t for the very large deliveries of locomotives to the 


TuHeE Breech-loading Small Arms Committee have made their re- 
port upon the competition of rifles, and have awarded the second 
prize to Mr. Henry. The first prize is withheld, and the question 
of cartridges is still under trial. 

TWENTY thousand colliers of the St. Helen’s district are on strike 
against a proposed reduction of their wages of 15 percent. Thy 
are willing to accept a reduction of 10 per cent., but to this at pre- 
sent the rs refuse to assent. 

In some parts of America the a, a fur-bearing animal, is being 
domesticated and bred for the sake of its fur. Unless many of the 
fur-bearing breeds are domesticated they will, after a compara- 
tively short time, be extirpated. 

THE satisfactory announcement has been made that an arrange- 
ment has been virtually concluded between the Atlantic Telograph 
Company and the Anglo-American Company, on the terms sug- 
gested by the board of the latter company. 

Tue strike in the wrought-nail trade will, it is anticipated, be 
brought to a close towards the end of the present week. The men 
have waited upon alarge number of masters, with the view- of in- 
ducing them to give the full list prices. This request of the men 
has been generally acceded to. . 

Durine the past year the foreign and colonial demand for 
British steam engines was tolerably good, the value of the exports 
in the eleven months ending November 30th being £1,829,578, as 
compared with £1,611,442 to the corresponding date of 1866, and 
£1,797,435 in the first eleven months of 1865. 


Last week in a field near Mold, Flintshire, forty-four teams met 
to compete for the honours of the day. Among the competitors 
was Messrs. Ransomes’ champion ploughman from Ipswich. The 
Welshmen, however, beat his formidable opponent, and carried off 
the first six prizes with the ordinary ploughs of the district. 

On Monday a serious boiler explosion took place at the site of 
the New St. Thomas’s Hospital now in course of erection on the 
South Thames Embankment, Lambeth, which caused much alarm 
among the numerous employés engaged on the works, The engine- 
man was very seriously ded, and lies in a dangerous condition. 

AccoRDING to the last accounts from America, new gold-fields 
have been discovered at a locality on the Rocky Mountains, at 
Sweetwater, in Dacota, 50 miles from Omaha, within 100 miles 
of the route to be traversed by the Union Pacific Railroad, which 
in extent and richness, and facilities for working, are likely to 
surpass any yet opened up. 

We (Birmingham Gazette) are informed that the puddlers at 
Round Oak Ironworks, wee | refused to accept the proposals of 
Mr. 8. Smith, chief agent to the Earl of Dudley, as to the mode of 
payment of underhands, Nos. 3 and 4 forges will be for the present 
closed. This result is to be regretted, as Mr. Smith merely sug- 
gested his scheme for a month’s experiment. 

A statuE.of Charles is now placed in Westminster Hail, 
which completes the ni of statues intended to be placed there 
for the present—viz., L., Charles I1., James L., William 
IIL., George IV., and William IV. The first of a series of cartoons 
is now pl een statues, representing the Death of 
Richard 411 and the of the Duke of Richmond. 


M. Krurr is about to construct at his works at Essen (Prussia) 
a single-acting steam hammer far in size any now in 
wrighing 129 tows ign for this a Fy —_ 
weighi tons— already prepared, an e patterns 
on nop te hand. At Pa ihe largest steam hammer at M. 
Krupp’s establishment is one a 50-ton head, falling 9ft. Gin. 

Tur Indian Daily News describes a tea-leaf machine, 
which ists of one or more discs rotated horizontally over a 
surface on which the leayes are placed. This surface, which re- 
presents regular lined indentations, is covered over with fine 
matting, and its relative distance from the revolving disc is under 
control. The latter is bound with a loose rim, which adjusts 
itself to the space between the disc and the lower surface, and 
thus imprisons the leaves whilst being rolled. 
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THE SKERNE IRONWORKS, DARLINGTON. 
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NORTH OF ENGLAND IRON TRADE.—No. II. | diameter and 22ft. long. Four puddling-furnaces are used in | and rubbish are removed by a similar arrangement, and are 
connection with each boiler, the heat being applied first exter- | raked direct from the ashpits into wagons running on rails below 


= prises ase: oo eae _ = Me platomills, | nally, then internally, the whole of the flues finally uniting | the floor of the works. The casings or shells of the puddling 
oe ee erewith, with s perspective view of | underground, and communicating with one circular stack, 160ft. | furnaces are made of in. malleable iron plate, stiffened by buck- 
the mills at the above works, belonging to Messrs. Pease, Hutchin- | jn height, and 8ft. diameter at the top. These furnaces, as also | staffs of bridge rail section, through which the tie bolts pass. 
son, and Co. In the forge there are thirty-four puddling fur- | those in the mill, are supplied with fuel from overhead railways, | These shells are found to be very serviceable, no repairs being 
naces (twenty-eight of which only are shown on the plan); they | passing from end to end of the works, from which the coal is | required, and no buckling or warping of the plates being observed. 
are arranged in two parallel rows, the waste heat being made | tipped direct into the bunkers; the cost of tipping, including The shingling plant consists of a Morrison 50 cwt. double- 
available for generating steam in seven vertical boilers 9ft, in | running wagons from main line, being jd. per ton. The ashes | acting hammer, and a single-acting 3 ton hammer, with a cir- 
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cular tup, by Thwaites and Carbutt ; these are placed in front 
of and at either end of the forge train. The rolls in forge train 
are 22in. in diameter, and are arranged with balancing apparatus 


| 
} 


for 16in., 14in., and 12in. bars, which are usually formed of three | 


or four puddled balls each. The train is driven direct by a hori- 
zontal engine of 28in. cylinder and. 6ft. stroke, the fly-wheel 
being 22ft. in diameter, weighing 35 tons, and making thirty 
revolutions per minute. The puddled bars are cut for piling, 
when cold, by means of duplicate lever shears, one in each mill, 
capable of cutting bars 18in. broad by 3in. thick, each machine 
being driven by an independent engine. The mill furnaces are 
arranged in a manner similar to those in the forge, with the ex- 


ception that only two furnaces are worked in connection with | 


each boiler. The boilers in this case are 8ft. in diameter, and 
22ft, long. The casings of the mill furnaces are also of malleable 
iron. The piles are both charged into the furnaces, and drawn 
by machinery; a single shaft, worked by steam, with a chain 
barrel at each furnace passing from end to end of the mill; this 
1s found to be serviceable, not only in saving labour, but in 
charging quickly, and getting heavy piles to rolls without delay. 
The mills consist of a double train of 22in. rolls, each train 
being supplied with blooming rolls, as well as grain and finishing 
rolls; the finishing rolls in No. 1 mill are 5ft. 6in., and in No. 2 
mill 5ft. in length. The blooming rolls are only occasionally 
used. No.1 mill only was originally arranged with reversing 
gear, but in rolling heavy plates the advantage was found to be 
so considerable that it was afterwards applied to No. 2 mill also. 
The plate mills are driven by a pair of horizontal direct-acting 
engines, 34in. diameter of cylinder, with a 5ft. stroke, coupled to 
one 18in. wrought iron shaft, carrying besides three spur-wheels 
in connection with the reversing gear, a fly-wheel 30ft. in dia- 
meter, and weighing 60 tons, the total weight of shaft and 
wheels being about 100 tons. The engines make from twenty- 
eight to thirty revolutions per minute, and are regulated by one 
of Porter’s governors. These engines will drive the mills when 
in full work with a pressure of steam in the boilers of 20lb. on 
the square inch, and were constructed, as well as those in the 
forge, by Messrs. Fletcher, Jennings, and Co., of Whitehaven. 
The reversing gear is an ordinary crab sliding between spur- 
wheels running loose on the driving shaft in opposite directions ; 
the plate shears, one to each mill, are of ordinary construction, 
adapted to shear lin. thick and about 8ft. long at one cut, each 
being driven by a separate engine, and provided with scrap cut- 
ters, &c. It may be observed that all the power required, not 
only in the forge and mills, but also in the adjoining works, is 
obtained from steam generated by the waste heat from the pud- 
dling and mill furnaces, no firing boilers, with the exception of 
a small one for supplying steam to the donkey-pumps, being in 
use on the works. The number of engines thus driven, in- 
cluding steam fans, is seventeen, of about 400-horse power in the 
aggregate. The boilers, which are pressed to 401b. on the square 
inch, are of Adamson’s make, the flue-tubes being welded up in 
cylinders, connected by patent flanged joints. The pig iron used 
in the manufacture of plates is of various Cleveland brands, with 
a certain percentage of hematite. 
The following is a statement of the quantity of pig iron and 
coal,used in the forge to the ton of puddled bar during the half- 
ear ending June 30th :—Grey Cleveland pig, 18 ewt. 1 qr. 15 lb. ; 
tite, 3 cwt. Oqr. 6 lb.; Scotch and other brands, 1 qr. 101b. ; 
coal, 26 cwt. 3 qr. 1 1b. In making No. 2, or ball furnace iron :— 








Bar ends, 9 ewt. 2 qr. 18 1b. ; plate scrap, 13 cwt. 1 qr. 4Ib.; coal, 
8 cwt. Oqr. 261b. The piles in the mills are all heated on sand 
bottoms, and when not too wide or heavy are rolled off at one 
heat. In the half-year ending as above about 20 per cent. of 
the piles were re-heated, and the remainder rolled off. In the 
same period iron and coal are shown to have been used in the 
mill as under:—Puddled bar and No. 2 iron, 1 ton 6 ewt. 1 qr. 
17 Ib.; coal, 1 ton 0 cwt. 1 qr. 13 Ib. to the ton of finished plate. 

The haulage in the works is done by horses, as it is thought 
that in works so limited in size no economy could be effected by 
the use of steam power for this purpose; the cost of haulage 
for the month as above being 1]d. per ton on all materials enter- 
ing or leaving the works, including all internal traffic, cartage, &c. 
The Skerne Ironworks have been established about three years. 
The two mills are capable of turning out 350 tons per week. 








TECHNICAL EDUCATION IN FRANCE.—The Minister of Marine 
and of the Colonies has just issued an order relating to what are 
called the Schools of Maistrance, in which a certain number of 
workmen in the arsenals and dockyards, chosen by competition, 
receive such special theoretical instruction as fits them for fore- 
men or heads of shops. The schools were reconstructed by decree 
in 1851, but the p ss made since that time in industrial 
science and training having left these schools in arrear, the 
minister has caused an examination and report to be made upon 
them. The result is that a decree has been issued establishing 
pre} we hae 7 we of Maistrance in each of the government yards 
a arse! of Cherbourg, Brest, Lorient, Rochefort, and Toulon, 
and also a school at the imperial establishment of Indret, for the 
theoretical instruction of a certain number of workmen. In addi- 
tion to these two normal Schools of Maistrance are established, 
one at Brest, and the other at Toulon. All of these schools are 

laced under the ~—_ “y the department of the Director of 
aval Construction. e old pépiniére of the Luxembourg 
Gardens, which contained the finest collection of vines in France, 
and a large number of other plants, has been —— away, to the 
+ regret of professors and students in botany and arboriculture; 
ut the chief gardener of the Luxembourg, M. Auguste Riviére, 
still continues his public instruction on the pruning of fruit trees; 
the lectures, which commenced on the 21st of last month, are 
given under a tent in the transfornied garden on three mornings in 
the week.—Journal of the Society of Arts. 

WARMING AND VENTILATING.—Dr. Hayward, of Liverpool, has 
recently made some arrangements in his own house with a view to 
warming aad ventilating which seem calculated to be efficacious, 
and recently invited several persons to examine them. The air is 
received in at the basement, through gratings from the street, into a 
chamber, where it is heated by means of hot-water pipes connected 
with a stove in another department. The warm air flows naturally 
bef ary through other gratings into a lobby on the next floor, from 
which it is diffused into all the chambers on that floor, which are 
connected by gratings with the central lobby. A further draught 
of air is carried to'a lobby on the next floor, and diffused in like 
manner; so on from lobbies into chambers, until'we reach the top 
of the house, the temperature of course ‘decreasing slightly as it 
rises. In each room, over the chandelier, is another grating, into 
which the foul air flows, and is carried up from each room through 
a pipe until the entire foul air of the premises is concentrated in a 
8 chamber at the top of the building. This chamber is con- 
nected by a shaft with the kitchen chimney, and the foul air is 
drawn down through this shaft, and escapes from the chimney 
shaft t flues which run parallel with the smoke-fiue of the 
kitchen, . Hayward claims his arrangement to always 
ensure an equable temperature either in summer or winter, and 
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to obviate all the ordinary draughts of houses, so productive of 
cold and worse evils. If a heavy and cold wind blows the valves 
for admitting the air at the basement can be closed, and if it is 


warm they can be opened according to circumstances. The ex- 
penditure of fuel for heating the air—a thing accomplished by 
contact with hot-water pipes in its first stage of flow towards the 
upper chambers—is trifling, and is much more than saved by the 
diminution in the —— of coal necessary for use in the grates. 
In summer, by the aid of ice in what are in winter the heating 
chambers, the air can be brought to any temperature.— Builder. 
REPORTS ON THE PROGRESS OF LITERATURE AND SCIENCE IN 
France.—It will be remembered that the Minister of Public In- 
struction in France originated a plan by which literature and the 
sciences should be included in the programme of the late Paris 
Universal Exhibition, the mode adopted being the production of a 
series of reports professors eminent in various departments. 
These reports have been drawn up and produced at the Imprimerie 
Impériale of Paris, and a large portion of them are now published.” 
The following is the list of those issued at present, including 
several of the first im ee re by M. A. de 


Quatrefages: ‘‘ Gene Physiology,” by Claude Bernard ; 
** Zool ,” by M. Milne Edwards; “Experimental Geology,” by 
M. Daubrée; “* Mineralogy,” by M. Delafosse; ‘* Electricity, 


Magnetism, and Capillarity, by M. Quet; ‘‘ Mathematical Ana- 
lysis,” by M. J. Bertrand; “ Applied Mechanics,” by MM. Combes, 
Philip and Collignon; wy btn Gy ; “* Medi- 
cine,” by MM. and Oxenfeld; “‘Surgery,” by MM. Nela- 
ton, Denonvilliers, Velpeau, Felix Guyot, and bé; ** Thermo- 


dynamics,” by M. Bertin; ‘Sanitary Science” is treated in three 
separate rts, the civil oe M. Bourchadat, the military 
by M. Michel Lévy, and the Naval by M. Leroy de Méricourt; 


“Veterinary Science,” by M. J. H. e; “Archceology,” by M. 
Alfred Maury; “ Public Instruction,” M. Charles Jourdain; 
** Historical Science,” by MM. Geffroy, Zeller, and Thiénot; an 
? Progress of the Study of Subjects Relating to Egypt and the 
East,” Anonymous. The names appended to these reports are gua- 
rantees of the value of their contents, the authors being in almost all 
cases in the first ranks of their respective departments; but the ex- 
tent of the various reports varies greatly, the prices ranging from 
two to thirty francs. This on arises partly from tho 
nature of the subject, and partly from the mode of treat- 
ment; thus the report on surgery, the longest of the series, and 
several others, deal not only with the any made in France, but 
elsewhere. To give an idea of the broad basis which Dr. Nelaton 
and his illustrious co-operators have taken for their work, we may 
uote the titles of the several main divisions —The progress made— 
t in surgical pathology; 2, in the application of methods of 
examination; 3, in operative medicine; 4, in the treatment of 
wounds and operations. The next reports as regards fulness of 
treatment are those on anthropology, zoology, and history; then 
come those on electricity, &c., practical mechanics, and public 
instruction. M. Daubrée has treated experimental geology 
in the moderate com: of a four-franc volume, but his plan is 
extensive, including the methods of examination by the dry and 
wet processes, &c., the of strata, structure of rocks, 
movement. of . glaciers,. rocks, metamorphism, meteorites, 
&c. . This collection of. reviews of the state and pro- 
gress of literature and science must be as amongst the 
most important fruits of the late exhibii and their value is 
i y enh d by the fact of their permanence as well as of 
their general character, their contents not depending on the acci- 
dents of an exhibition. As regards pe in France, and in a 
less that of other countries, volumes supply at once 
valuable records of the past, and excellent means of comparison 
for future reviewers. — 
* Hatchette et Cie, Paris and London, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents.) 


AGGLOMERATED COAL 





railways, abundantly testify, 
I 9 still more astonished to 
found for bad French coal by 


find that a ‘‘ panacea” had been 
it unwashed with a valueless 
absorbing substance (query, river mud or clay), and adding to it a 


quantity of petroleum (giving out an intense heat at an econo- 
mical rate, a saving by the use of these bri which 
may be estimated at about one in seven). So says your article; 
and if true such an invention would be a more important discovery 
than a gold mine, But the slack of French coal is notoriously bad 
for burning purposes, and mud (even that of the banks of the 
Garonne, a river that is said to exercise marvellous properties in 
bringing out what the French themselves call “* blague”) is still 
incombustible, and petroleum to burn it with is dear. True the 
combustion might be assisted in some cases by the application of a 
blowing machine (such a machine as you so playfully described a 
few weeks back); but, after all, the ‘‘ briquettes laises 
@oriyine Gascone” could only heat according to the calorie con- 
tained in the mixture. 

Some twenty years since a Frenchman named Warlich pesenis 
in England an invention for the manufacture of briquene £ 
carried on at Swansea by the Patent Fuel Company (W: ’s), 
Limited. In this patent the bituminous matter is combined with 
hydrocarbon oil in the form of coal tar, with which the small coal 
is mixed, then pressed into moulds, and afterwards baked ata high 
heat in ovens, the effect being that the tar parts with its hydro- 
carbon oil, which is absorbed for the greater part by the heated 
coal; the rest becomes pitch, and remains in the briquettes. The 

itch gives adhesion to the particles of small coal of which the 

riquette is composed, and the oil enriches them by the hydro- 
carbon absorbed by them, This, I take it, is much more practical, 
cheaper, and more scientific than the mixture of small coal slack 
with pitch to hold it together, petroleum to make it burn, and 
mud to prevent the petroleum from dissolving the pitch—in fact, 
to prevent it making tar of it. Really, this reminds one—the mud 
and the petroleum —of setting the Thames on fire. Your paragraph 
states that the Chemin de fer du Midi is about to try the new in- 
vention on a large scale, and I will then, if occasion offers, take 
the liberty of addressing you the observations thereon of 

Un GASCON DE LA TAMISE, 

Bordeaux, March 2nd, 1868, 

{The article in question was from the pen. of a French cor- 
respondent on the accuracy of whose statements we place the 
fullest reliance.—-Ep. HE. ] 





THE PRICE OF GIRDERS IN ENGLAND AND BELGIUM, 


S1z,—In an article in your paper of the 28th on the works of 
St. Thomas’s Hospital it is stated, * that the unfortunate disputes 
n the labour market in England have driven nearly all the iron 
work to Belgium.” I ¥euture to say this is a great mistake. 
Disputes in the labour fiarket have had nothing whatever to do 
with the work going there. The tenders given in by English 
houses for the girders were lower than were ever given before for 
such kind of work, and it was only because the Belgian prices are 
solow that it is utterly impossible for English houses to compete 
with thew that the order has gone there. Whe question is being 
thoroughly ifivestigated by competent persons, and it will be seen 
before long Whether the Belgians will continue in their endeavours 
to underseil US in our market, and make a profit by it. Had one 
of the Lhames houses succeeded in getting this order there woulu 
have been no difficulty whatever in getting men to manufacture 
the girders ata very low rate; but the fact is, had the skilled men 
given their labours for as low a sum as 2s, 6d. per day, it would 
not have enabled a Thames house to take the order at the price it 
has been given at, Such being the case, 1 trust you will publish this 
letter, to do away with the wrong impression ‘* that disputes in 
the labour market had driven this order out of England.” 

ONE WHO TENDERED UNSUCCESSFULLY. 
London, March 8th, 1868. 





GOVERNMENT BRASSFOUNDING, 


Sir,—Whilst such announcements as that contained in your 
report in a recent issue of the casting of a gun metal stern post 
at Pembroke Dockyard, our royal manufactories are sure to 
receive their not ** undue share of adverse criticism,” 

In the absence of further explanation I shall be glad of a short 
Space in your journal to prove from the figures contained in the 
report the assertion as to saving in cost of manufacture to be 
erroneous, Lt is stated that the cost is 40 per cent. under contract 
price, and that the saving to the public purse is £1000; it is clear, 
therefore, that the contract price 1s £250u, from which, taking the 
£1UUU saved, leaves cost price £.500. , 

The casting is said to weigh 44,968 lb., or 20 tons 1 cwt. 2 qrs., 
which is said to be made of more expensive materials than that 
generally designated gun metal. Consequently I take it to be 
made ot copper and tin, I know not whether the officials at 
Pembroke yard are keen observers of the fluctuations in the 
metal markets, but will give them the advantage by basing my 
calculations for materials on low prices, and on the supposition 
that one and a-half ounces of tin be used to the pound ot copper, 
although I should think this much under the required proportion. 
Taking the value of copper at £74 per ton and tin £88, which are 
much below present prices, we have—Copper, 18 tons 7 cwt. 10 lb., 
£1308 4s. 7d.; tin, i ton 14 ewt. 1 qr. id lb., £151 8s, 2d.: total, 
£1509 12s. 9d., being £9 12s, 9d. over said cost price, independent 
of waste in melting, cost of a vast number of special appliances, 
labour, official expenses, &c. &c., the whole of which appear to be 
lost sight of altogether. There is another item, although not 
affecting the present argument, which a private firm would have 
to take into account, and that is what is termed in the trade a 
** waster,” which would be a rather serious item if it had to be 


. broken up again. They appear, however, to have steered clear of 


this at Pembroke yard; but supposing it had been otherwise, and 
taking all expenses into consideration, I should liketo know where 
their 40 per cent. would be. Very likely the same percentage 
would appear, but on the other side, 
W. R. RICHARDSON, Brassfounder. . 
Mansfield, Notts, March 8th, 1868, 





MOUNTAIN LOCOMOTIVES. 


Six,—I have just {had an opportunity of seeing the numbers of 
your journal issued during the last three weeks, I have no inten- 
tion of maintaining any farther discussion on the above subject, 
but will you allow me merely to state, in reply to the query by 
“RK. M.,” that I am not authorised to entertain on behaif of the 
Mont Cenis Company any proposition respecting the purchase of 
engines, but that J recommend him to lay his proposal before the 
secretary for the consideration of the board of directors, and, so 
far as 1 may be concerned, I should be glad to recommend its 
acceptance. 

No fracture of rocking shafts ever occurred on No. 2 engine, as 





stated by Mr. Hall, though when stronger rocking levers were fitted 


to that engine, stronger and proportionate shafts were also added, 
and since that period the performances of that engine, despite the 





* slotted crossheads,” have been . Thesketches sent 
by Mr. Hall, which you have publi though representing one of 

proposed, do not at all show the actual arrangement of 
jnes now under construction. A. A 
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PEAT COMPRESSING MACHINERY, 


8: Mr. Hodgson certainly greatly modifies his pre 
now, but anyone who has read all the correspondence thro’ 


ns 
out, 
Ha ap with the description and claims of Mr. Hodgson, as put 
pede 


at the Insti ot Civil Engineers of Ireland, by his friend, 
. Anderson (of Messrs Easton, Amos, and Anderson), will fiid 
at he there takes to himself the entire credit of the invention. 
We left with you, Mr. Editor, documents to confirm the state- 
ments made in our last letter to you. Mr. Hodgson comes forward 
ow with a new story, and tells us that Mr. Green now states that 
Mr. Gwynne was not the inventor of the process embodied in the 
patent taken out in Mr. Green’s name, as agent, but that it ema- 
nated from a French nobleman! Why does not Mr. Hodgson give 
us the name of this newly-found inventor, and why has his name 
been so long kept buck? Mr. Green and Mr. Hodgson both knew 
oe the contrary, and they should be ashamed ot such shuffling. 
e are in possession of documents to prove that Mr. Gwynne 
was the inventor of this process, 4nd we have the original and 
draft specification of the patent, prepared by Mr. Gwynne’s solici- 
tors, at his expense. Mr, Gwynne never purchased any portion of 
Green’s original patent, yet he was the largest proprietor of it; 
and neither Mr. Green nor Mr. Hodgson, with all their desire to 
pervert facts, or rob Mr. Gwynne of the honour of the invention, 
can prove this statement to be other than correct, and they both 
yes that the new theory of the French nobleman is only a 
myth. 


As Green’s patent was Gwynne’s invention, it is clear that the 
present Lord Chancellor’s opinion was founded on au erroneous 
statement of facts put before him by Mr. Hodgson, and the prior 
patent clearly did not render iivalid the later patents, inasmuch 
as they were both me saine iiVentors. 

Mr. H 18 Giily too ready to give unqualified denials to 
statements the acilracy of Which he cannot impugn by other 
means. We repeat, the machine bought by his fatuer was @ jJirst 
machine, and we distinctly deizy that we ever made either 4 similar 
or other form of peat machine for the late Mr. Dargan to exhibit 
in 1853, or at any other time. Why will Mr, Hodgson make 
statements of this kind, when there is not the slightest roundation 
for them? 

Mr. Hodgson’s father (now that he recalls it to our mind) cer- 
tainly did refuse to fulfil his contract, and, through his lawyers, 
endeavoured to evade payment. In the end, we nad to accept & 
promissory note instead of cash. 

The process of compressing through a tube, Mr. Hodgson is 
forced to admit, was first patented by us. Did he ever hint that 
“*the principle of his compressing machine is exactly similar 
to that of Bessemer’s cane press,” till our last letter extracted that 
fact also from him? We can tell him that Mr. Bessemer’s patent 
was carried out, and that there was no novelty whatever in his 
application, Had Mr, Hodgson consulted the present Lord Chan- 
cellor on the novelty of his vwn patents, we can answer for it he 
would have been told they were ** identical in purpose with former 
patents, and, consequently, iavalid.” 

Will Mr, Hodgson enlighten us and your readers, in his next 
letter by ananswer to the toilowingsimple questions ?—1, How many 
oreakdowns had he in his machinery when working it at Derrylea 
trom first to last? 2 Why he found it necessary, with such a 
splendid system as his was, to form a limited company to carry out 
tne process? 3, Why the company came togriefand suspended opera- 
cions? 4, What dividends were paid to the shareholders? 5. Why 
Mr. Hodgson has abandoned the manufacture of peat by his pro- 
cess? 6. Where 1U tons of the compressed peat on his process can 
be obtained, and at what price? 7. Is his process in action any- 
where? In conclusion, we may say the question at issue is greatly 
narrowed in its limits. Mr, Hodgson admits that he did not invent 
the process of drying and then compressing peat; he also admits 
that the pressing through a tube was patented by us, and he 
turthéer admits that the machines he patented are exactly similar 
to those patented by Mr. Bessemer. ‘I'he rest of the invention we 
leave to be disposed of by Mr, Hodgson in any way he pleases. 

GWYNNE AND Co, 

[It is fair to state that wehave found it necessary to omit the pub- 
lication of three passages in Messrs, Gwynne’s letter, two of which 
merely explain Messrs, Gwynne’s notions respecting the connec- 
tion of Mr. Hodgson with this journal; while the publication of 
the third would, in all probability, involve usin alibel suit.—Eb, E.] 





Dr. LEMAIRE continues his interesting researches upon the 
multitude of organised beings which exist in the air of hospitals 
an i other ill-ventilated localities. He intends to show in a tuture 
paper that these microscopic beings are the cause of infection, and 
thatit is by their means that disease spreads so rapidly. Accord- 
ing to this view, those diseases only would be infectious which 
give birth to these minute animalcules. But M. Lemaire shows 
that they are developed in the bodies of healthy persons also, 
when cleanliness is not strictly adhered to. Very recently, M. V. 
Poulet has also written upon the presence of infusdrial animalcules 
in the breath of children suffering from whooping-cough. 


THe Live Lighr.—Oil and candle light, smoky and dim, has been 
driving the soldiers from their quarters in the barracks at Perth to 
send their evenings in other and sometimes objectionable places, 
‘Lhe authorities, in place of going back to the use of the dear gas, 
have resolved to introduce the lime light. Kxperiments, said to be 
most satisfactory in their results, have recently been made. The 
only objection felt by the authorities is that in the smaller rooms 
the new light is too good. Another objection indeed is urged by 
the directors of the local gas company, who allege that the lime 
light will cost five times more than their gas, for which thay charge 
6s. 8d. per 1000 cubic feet. On the other hand, the Government 
contractors say that the new light will cost less than half the price 
of the cheapest gas. 


Rattway AcciDENT.—An accident occurred on Monday night at 
East Fortune, on the North British Railway, which damaged the 
plant considerably, and suspended the truattic tor several hours, A 
goods train from Edinburgh ran into a similar train which was 
standing at the station, throwing several wagons off the rails, and 
blocking up both lines. ‘the London express was due, but tortu- 
nately it was a few minutes late, which allowed warning to be 
given in time to prevent another collision, Had the train not 
been overdue the results would in all probability have been very 
serious, as at that point it goes very fast. Information of the 
accident was telegraphed to Kdinburgh, whence a train was sent 
to East Fortune to bring in the passengers. After some delay 
passengers and luggage were transferred trom the London train, 
and Edinburgh was reached shortly after 12 o’clock, after a deten- 
tion of about three and a-half hours, 








-Havre INTERNATIONAL Maritme Exurerrion.—Mr. F. Bernal, 
her Majesty’s Consul at Havre, has written a letter to the Times 
in which he expresses his regret that few applications for space 
have yet been received from England fe emmanss of She exhi- 
bition, As the time for sending in space is rapidly 
at, we state for the information of our readers that the 







tion is the first thoroughly commercial universal 
hat has been attempted, and therefore deserv- 
n of practical men. It is not m itime, as 

e requisites o 
implements, produce, manufactured articles, 

for im: tion and exportation; 

le, prepared methods of breeding, &c.; 
in trade for strength and quality of 


ds, with 4 new and useful class for 
cking goods. The = mt cay Seed aoyey aes 
. supported by the Emperor government as we 


THE NINE-INCH PALLISER RirLeD Guy.—The trial of Major 

tae ‘s 9-inch gun, which was exhibited last year at the Paris 
tion, was concluded yesterday at Woolwich. Its test was 

as follows :—420 rounds of 43lb. of powder, 87 of 45lb., and 4 of 
5dlb. of powder, with 250lb. shot throughout, in all 5\1 rounds, 
The vent r ined serviceable to the end. The great mass of 
this gun is composed of cast iron, which is lined with two barrels 
of coiled wrought iron, one inside the other. A crack appeared at 
the muzzle portion of the inner barrel shortly after tring 200 
rounds, This, however, produced no ill effect whatever. it was 
caused by the vibration of the barrel, which was accidentally 
loosc in the muzzle. The gun was manufactured by the Elswick 
Ordnance Company, and remains practically uninjured. The success- 
ful result of this trial has created much surprise, and proves the 
soundness of the advice of the Ordnance Select Committee in 
having recommended Government to incur the expenditure upon 
it.--Z'imes.— [Our contemporary does not seem to be aware that a 
gun witha ferrule near the muzzle, or indeed elsewhere on the 
chase, is practically useless, because of the danger of fire hanging 
in the crack and exploding the cartridge when the gun is bemg 
loaded. We believe we are correct in stating that all Palliser 
guns which have stood high tests have been carefully washed out 
after each round.—EDb. E. | 

THe ENGINEERING AND BUILDING ITEMS IN THE ARMY EsTI- 
MATES.—The sum,proposed to be spent during the year 1868-9 for 
military stores and works is £1,56Y,629, and tor works and build- 
ings £/98,491, which with respect to stores is a decrease on last 
year’s figures of £64,100, and an increase of £.25,UUU in the item 
of works. The salaries of the Royal Engineers’ department are 
placed at £88,950, and the survey oi defeusive positions at £2000. 
Ihe proposed cost of fortutications and store buudings is £205,070; 
of new works and additions to barracks, £2:3,803; aud of addivions 
to the manufacturing establishments, ot £24,920. For the same 
three classes of works the proposed alterations and repairs, 
amounting to less than £1000 each, the total sum proposed is 
£52,450. Lhe ordinary repairs to store buildings and fortuocations 
is to be £60,0UU, to barracks £209,921, and to the manutacturing 
establishments £23,604. In the provision for the purchase, Xc., of 
stores the amount placed for machinery is £44,242, being a decrease 
on that of last year; for the purchase of small arms the sum pro- 
posed is £76,00U, being a decrease of £05,0UU; for the purchase of 
iron ordnance the figures given are £10,400; foc metal, £300,078, 
showing an increase of £5Y,526; the sum of £28,324 is placed for 
the purchase of timber, and £40,830 for gun carriages. Among 
the sundries in the estimates 1s inciuded a provision of £1.8,6UU 
for surveying the United Kingdom, including the revision of the 
survey of Ireland, and maps tur various public services; this item 
includes £77,777 for civil assistants, of whom 8UU are to be em- 
ployed. ‘There is alsoa sum of £6U0 proposed as rewards to in- 
ventors, which is £18,6UU less than in the previous year, while for 
experimental services the sum placed is £42,UUU, being £70UU over 
last year’s estimate; from which it appears that the experiments 
are to be increased, while the reward for inventors is to be dimi- 
nished,. The Ordnance Select Committee figure tor £3133, the 
inspector-General of Engineers is in the estumate for £12u0, the 
Director and Deputy Directors of Works £7U0 each, the Director 
of Ordnance £.Uu0, and the assistant-director £727, being in each 
case in addition to their military pay and allowances. 

NoRTHAMPTONSHIRE [RONSTONE AND [RON.—The vast deposits 
of ironstone to be found in nearly all parts of the county of 
Northampton are now in course of rapid development, and several 
extensive fields are being opened out. On the line of railway near 
to Thrapston, the estate of General Arbuthnot is being broken 
into, whilst the neighbouring properties of Sir G. Robison and 
the present Chancellor of the Kxchequer, Mr, W. Hunt, are also 
to be divested of their ore. Having visited the various ironstone 
districts in the county during the last week, the quantity of ore 
being raised in a comparatively new field was something surprising, 
whilst the beds seem alinost inexhaustibie, and at present are being 
worked from Weedon and Blisworth, on the London and North 
Western Railway, to Desborough on the Midland. For the pur- 
pose of ascertaining the quality of the iron, of which so much has 
been said, we visited the works of the Messrs, Butlin, the largest 
in the county, and which are aiso the largest exporters of ironstone, 
sending upwards of Z0V0 tons weekly into Derbyshire and the 
West Kiding of Yorkshire. ‘Lhe stone got by the firm is quite 
close to the railway, is got from the suriace, and varies in thick- 
ness from ten to sixteen feet, In some places it contains fully 50 
per cent. of iron, whilst severai of the beds have as much as 15 
per cent. of lime. The ore, which is exceedingly fusible and 
almost free from phosphorus, sulphur, or other imjurious ingre- 
dient, if properly treated in the turnace will give good results, 
One great drawback to the ore has been its being treated as a re- 
fractory one when mixed with a toreign ore, and consequently not 
giving satisfactory results. On the other hand, by proper manipu- 
lation and the apportioning of the quantities of tue diiferent ores 
according to their peculiar qualities, a first-class iron can be ob- 
tained, and a great saving in the fuel effected. Wath 5U percent. 
of Northamptonshire ore, and a mixture of clay and calcareous 
ores as a flux, the temperature of the whole is reduced, and the 
smelting operations are profitable. It is also found best to 
roast the ore raw, the temperature being just sufficiently high to 
throw off the water and open the pores to receive the carbon. The 
iron produced whilst we were at Messrs. Butlin’s was very uniform, 
close in the grain, and clean, From the ordinary, but by no mean 
the best stone, 38 per cent. of iron was produced from 2°03 tons of 
stone, the ingredients employed being 1°79 tons of coal, 0°13 of 
coke, and 0°90 of limestone. ‘he pig iron made by the Messrs. 
Butlin is largely used in Staffordshire, where, Mr. Hopkins states, 
it is much appreciated, being well adapted for foundry purposes as 
well as for plates and bars. One plate stood a test of thirty-four 
tons to the square inch before it gave way, whilst the Government 
test is only twenty-three tons. A }-inch chain stood a test of 
nine tons before it gave way, althougn the Government test was 
only sixty-five cwt. Mr. W. Butlin, who has devoted much time 
to experiments in the manufacture of pig iron, believes that the 
Northamptonshire stone, with others, could be so manipulated as 
to produce an iron admirably adapted for the manutacture of 
heavy armour plates. by selecting ores that are must siliceous, 
and smelting tuem properly, a quality of pig iron would be pro- 
duced suitavle tor the outer skin or face of the plate. ‘uen, 
having taken those as free as possible from silex, a sott pig would 
be produced, and while forming the inside piling of the plate 
would be soft and act as acushion in receiving u blow from a 
missile. How far this may be correct remains to be seen, but with 
the peculiarity of the pig alluded to, as produced at Wellingboro’, 
being almost as hard as steel with a fibre as ductile as lead, and 
with the immense tracts of ironstone in nearly all parts of the 
county, Northamptonshire is destined to become one of the great 
centres of the iron trade in England, 
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THE INSTITUTION OF CIVIL ENGINEERS. 


March 3, 1868, ‘ 
CuaRLEs Hutton Grecory, Esq., President, in the Chair. 


THE paper read was “‘On the Manufacture and Wear of Rails,” 
by Mr. C. P. Sandberg, Assoc. Inst. C.E. 

This communication was divided into three parts. First, as to 
the best method of manufacturing rails out of common iron, and 
as to the time they would last. Secondly, as to the disposal of 
the iron rails when they were worn out. And, thirdly, as to 
whether iron or steel, or a bination of the two materials, was 
the most economical to use for rails. 

The mode of manufacturing iron rails for Sweden, as carried out 
in South Wales between the years 1856 and 1860, was described ; 
and it was stated that, with a view of ascertaining the best 
method, it was decided to submit a number of sample rails, made 
from five different kinds of ‘‘piles,” to actual practical trials. 
These experimental rails were laid down at the Camden Town 
station, by permission of the London and North-Westerh Railway 
Company ; and the following table showed the number of tons 
ag over each ra of rail before it was crushed, and also 








‘ore the rails were taken up :- 

Mark of Rail. | Crushed. Worn Out. 
Tons, Tons. 3 

7 3,680,000 5,060,000 

+ 4,140,000 5,290,000 

H 3,220,000 5,060,000 

E 6,900,000 8,970,000 

N 3,220,000 5,520,000 








A table, calculated from the above, showed how long the rails 
would last, supposing them to be passed over by three thousand 
trains yearly, each train being composed of an engine weighin 
thirty tons, and of twenty wagons of ten tons each, or a gross load 
of 230 tons. From these tables it was ascertained that the five 
different descriptions of rails were on the average crushed in six 
years, and worn out in nine years. The conclusion was thus arrived 
at, that hammering after the first welding heat, for this particular 
kind of iron, did notimprove the endurance of the rails, but that the 
simplest mode of manufacture had also the material advantage of 
being the best. These trials at the same time established the 
fact, that it was not the wear or the diminished sectional area 
caused by abrasion which produced the unsatisfactory results in 
the endurance of iron rails, but the lamination caused by imperfect 
welding. This explained the great difference between the wear of 
rails made in exactly the same way—the welding in the one 
case being perfect, whilst in the other it had been very im- 
perfect. 

These experiments also confirmed the rule laid down in Mr. R. 
Price Williams’ paper, ‘‘On the Maintenance of Permanent Way,” 
viz., that the endurance of rails might be measured by the product 
of the speed and of the passing weight. Trial rails, of the same 
kind of manufacture as those marked E in the previous table, but 
of a heavier section, laid on the Great Northern Railway, might 
thus be said to have borne 276 million tons at a speed of one mile 
per hour.* The endurance of the rails tried at Camden Town, 
under unusual conditions, where the wear was occasioned princi- 
pally by the frequent use of the breaks and by continual shunting, 
was much less, and might be represented by 120 million tons at a 
speed of one mile per hour. These experiments seemed to indi- 
cate that 220 million tons might be carried over rails, of the section 
and make referred to, at a speed of one mile per hour; so that any 
railway company, knowing the load which yearly passed over their 
line and the speed, might, by multiplying the one into the other, 
and dividing this product by 220, ascertain the life of iron rails in 
years. 

The conclusions the ‘author had arrived at were, that no rule 
could be laid down for the manufacture of rails that would apply 
to every manufacturing district ; but that in the case of Welsh 
iron, to which he had more particularly referred, it had been proved 


that the best method of manufacturing the rail was that now most | 


commonly practised, viz., rolling the iron into bars, piling these, 
and repeated rolling to the finished rail without hammering. The 
author assumed that the prejudicial result from hamuriedt was 
owing to the large amount of sulphur in the Welsh iron. ere 
the iron contained more phosphorus and less sulphur, as, for in- 
stance, in the Cleveland, Belgian, and French iron districts, 
hammering had proved beneficial, and rails had én made direct 
from puddled bars, without the intermediate of piling— 
this being, in fact, the method generally adopted itt those places, 
and being found to answer best. 

As to the disposal of the rails when worn out, and as to the 
possibility of re-rolling old rails with advantage by companies far 
from the seat of manufacture, such as the British colonies, the 
countries round the Mediterranean or the Baltic, the author 
thought that for railways near the seat of rail manufacture the 
best way would be to continue to sell the old rails to the rail mills. 
For other countries, situated like Sweden, for instance, it became 
important to ascertain whether it would not be more advantageous 
to re-roll them. On this subject precise and detailed calculations 
were entered into, which led the author to think that the manu- 
facture might be carried on in that country with advantage, using 
Swedish Bessemer steel for the head, No. 2 iron for the foot or 
flange, and old iron rails for the remainder of the pile. 

In the third division of the paper, as to the best and most 
economical material to be employed for rails, the following calcu- 
lations were made :-—Assuming that, under a very heavy traffic, 
common iron rails would last five years, steel-top rails fifteen years, 
and solid steel rails thirty years, and that iron rails would cost £7 
per ton, steel-top rails £10 per ton, and solid steel rails £15 per 
ton, and that the old steel-top and iron rails were valued at £4 per 
ton, and the old solid steel rails at £8 per ton, then with a rail 
section of 841b. per yard, 250 tons of rails would be required for 
one English mile of double line, and the cost of laying the rails 
might be estimated at £1 per ton. On these assumptions the 
author has calculated the following 


ANNUITY TABLE, No. 1. 
Interest calculated in each case at 5 per cent. 





| ANNUITY WOULD BE FOR 














PRICES. When | 
Tron Rails | ~ See 
Per Ton. s | 
last. Steel Tup | Solid Steel 
Tron Rails .. «2 «o« £7 Iron Bails. Rails. | Rails, 
Steel Top do. 10 A iene 
Solid Steel do. .. - b Years. £ £ £ 
—a 2 587 395 325 
CREDIT FOR 3 4l7 307 271 
Per Ton, 4 2 247 245 
Old Tron Rails .. .. Gi s is at 
» Steel Top as. 3. a is a 
” eemdanae a>. be res = 130 aa __ | 400 
This table might be thus explained, as to iron rails lasting five 
years :— 
250 tons, at £7 pertom os se os oe 08 of 1,750 0 0 
Cost of layingdown .. eo 00 08 co ee ve 250 0 0 
£2000 0 0 
Which sum, at the end of five years, at 5 per cent. com- 
pound interest, became .. 6 o« «+ «+ «+ of 2552 0 0 
The difference between this sttm (viz., 22552) and the 
value of the old rails (250 tons,-at £4 per ton=£1000) 
WAR co co co co 60 0c cc co ce co co 1558 0 0 
The annuity required to recoup this latter sum in five 
years was .. ee 88 oe eo cc co co S800 6 0 


It might be objected that the prices quoted for solid steel rails 





were too high. Rails of this kind had been sold in some places as 
low as £12 per ton, but for the best quality the present price was 
£15 per ton, and it was ay from these that the experience had 
been gained as to their enduring six times as long as iron rails. 
However, Table No. 2 had been calculated for the different kinds 
and periods at the following & prices, viz., iron rails at £6, steel-to 

rails at £9, and solid steel at £12 per ton, crediting the ol 

















iron and steel-top rails at £3 per ton, and the old solid steel rails 
at £5 per ton. 
ANNUITY TABLE, No. 2. 
PRICES. When | ANNUITY WOULD BE FOR 
Per Ton,| Tiss | Ton Ratt, Steel Top | Solid Steel 
Tron Rails .. «+ .- £6 "| Bails. Rails. 
Steel Topdo. .«. « 9% 
Solid Steel do. .. .. 12 Years. 2 z &£ 
2 574 382 288 
CREDIT FOR 404 
Per Ton. i 4 Bt ao 
Old Iron Rails .. .. £8 10 i 168 
9) Steel Topdo. .. 3% 15 1 + 4 163 
»» Solid Steeldo. .. 5 20 Vl 126 150 




















This table showed that in all cases solid steel rails were the 
cheapest. The amount of traffic must therefore decide which 
material it was the most economical to use for the maintenance of 
the permanent way. Forallrailways ordinary iron rails were 
worn out in five years, or in a shorter time, solid steel rails were 
the most economical at theprices quoted in Table 1. Where ordi- 
nary iron rails lasted over five and up to ten years, steel top rails 
would be the cheapest; iron rails in these cases being clearly proved 
to be the most expensive, although the cheapest where they lasted 
from fifteen to twenty years. 

The p' ing tables referred to rails of the Vignoles section. 
Table No. 3 beenmade up for the ordi double-headed rails, 
for one English mile 6f double line, ing to the prices stated, 
the considerations being the sante as ii table No. 2, — that 
the chairs had been taken into account. jowance had been 
made for 140 tons of new chairs per mile at £5 per ton, credit 
being given for the value of old chairs at £210s. per ton. It 
might be observed that steel-headed rails were here estimated 
to last four times, and solid steel rails eight times as long as ordi- 
nary iron rails--that was making allowance for the use of both 























faces. 
ANNUITY TABLE, No. 3. 
PRICES. | dee ANNUITY WOULD BE FOR 
Per Ton. 
Iron Rails .. 2. .. £6 | "LBAlls) | watts, | Steel Top | Solid Steel 
Steel Topdo. .. .. 9 F ” Rails. Rails. 
Solid Steel do. .. «- 18 |—————}| | 
Chairs (140 tons per mile) 5 Years. £ & £ 
2 780 379 296 
CREDIT FOR 3 551 291 249 
Per Ton. 4 | 56 244 
Old Iron Rails .. .. £3 5 bec 223 $4 
» Steel Topdo. .. 3 10 229 177 199 
» Solid Steeldo, .. 5 it 183 166 
»y Chairs .. eo. 2/10 20 163 162 











Table No. 3 indicated that the iron rails were ih no 5 mrs! the 
cheapest ; but, on the contrary, that when fron rails lasted 
five years, solid steel rails had the advantage, and where iron 
had a longer duration, then that steel-headed rails were the most 
economical. ‘ 

Another fact had still to be taken into consideration, the safety 


of the three different materials, in to 5 ni 
climate, &e. A report recently by ‘essor Styffe, 
director of the Government School @s at Stockholm, an 
the extent to which the tenacity and elongation of Various materi: 

were influenced by the amount of carbon they contained. From 
the tables which accompanied the Yeport Tt appeared that the 
hardest material had the greatest absolute Strength, both before 
and after permanent set had taken but it had the least 
ductility ; ou the other band, a softer had the greatest tenacity or 
elongation, the Bessemer material givimg the same results as that 
red from the same pig i ; refining, or the cast- 


pre 

steel p ., In a di , the per 

gentage carbon and was in néar Di caken. 
e limit for the amount of « seemed to be brady gs era 

material 12 to 1°5 per cent. ith a larger amount the a 

strength, as well as the tenacity, had been found to decrease. 


When the amount of carbon did not exceed 0°4 per cent., and the 
material was not worked at t oo low a heat, the elongation seemed 





to be 16 per cent., or the same as for puddled iron from the same | 


pig iron; and, as such Bessemer material was not only much 
stronger, but also more solid or homogeneous than the puddled 
material, it deserved a decided preference for all railway purposes. 
The few cases of the failure of rails by breaking might be accounted 
for as the result of too hard a material, not perfectly manufactured, 
having been made at an early period of the introduction of the 
process. The experience which had now been gained should cer- 
tainly prevent any recurrence of this. 

It must, however, be observed that the raw material used in both 
ca8es was charcoal pig iron, of a superior quality com with 
that used in England for making Bessemer rails, which might be 
seen from analyses made by two eminent chemists of both cown- 
tries, which were given. ese analyses showed that the great 
difference between the two was the excess of’ in th ish, 
and of manganese in the Swedish pig iron ; thu: ining why 
the one gave a better product than the other, although worked en- 
tirely without the addition of spi i If there were only 06 

r cent. of carbon in the solid steel, and 0.3 per cent. in the steel 

or the steel head, the safety ought to be the same for all the three 
kinds, and this would not influence the former calculations as to 
which was the best and most economical material for rails. 

Having watched the development of the Bestemer process in 
England, as well as on the Conti to the author that 
by that process a good #nd pure raw materinl had the same adviin- 
tage over an inferior one as in all other processes, and that a 
superior product could not be obtained from an inferior raw ma- 
terial by that process any more than by any other. In having 
mentioned Swedish material, as an example, it must not be sup- 
posed that it was wished to advocate the use of Swedish iron in 
this country, but simply to draw attention to the better material ; 
as equally good charcoal iron could be lied from Canada and 
India—both English Key Tt might be remarked that the 
author’s endeavotr had been to ‘arrive at the truth irrespective of 
prejudice, and that he had nbd Wish to be deemed an advocate for 
one kind of rail more than for any Other. 








Society or Enarnerrs.—At the meeting of the Society of 
Engineers held on Monday the 2nd inst., Baldwin Latham, Esq., 
president, in the chair, a digeussion took place on Dr, Cullen’s 
three papers on ‘Proposed Lines for a Ship Canal between the 
Atlantic and Pacific Oceans,” ‘‘On the Panama Railroad,” and ** On 
the Darien Ship Canal.” The following candidates were balloted 
for and duly elected, viz., as member—Arthur Rigg, jun., George 
Street, Chester—as associates, Francis Michael Cotton, Foulis- 
terrace, Edwin Latimer Rumble, Maismore-square, Stephen Wurr, 
Victoria-road, Stoke Newingtoh, William Hart Cullen, New 
Malden, Surrey. 

Tue death is announced of M. Leon Foucault, member of the 
Academy of Sciences and Bureau des Longitudes, of Paris. M. 
Foucault is best known by his demonstration of the rotation of the 
earth by means of the pendulum, first exhibited in the Pantheon 
of Paris, in 1848, and afterwards at the Great Exhibition, in Lon- 
don, in 1851; but he made many important applications of science, 
— premature death at the age of forty-nine is a loss to the 
world. 





South KensrneTton MusEuM.—Visitors d the week ending 
7th 1868:—On or igo and Saturday, won 
from 10 a.m. to 10 p.m., 9376; on Wednesday, Thursday, 
admission , from 10 a.m. till 5 p.m., 1460; 

week in former years, 19,344; 
museut., 7,230,864. 
Y IN tg reduction to half a franc 


ia 
10,836; average of 

total from the opening of 
f sf ae in 
or a telegraphic message 
as was ‘antictpated by many 
ber of telegraphic despatches 


not 










quence of the reduction of tari. 


this year 


a has been Rage pn hy gation a — ‘ | 
only increasing the gel ‘na e is an 
off the Florida Keys, even for steam ype appre- 
hensions of still greater and more t 
The climatic effect of this huge hot water stream the North 
an and American coasts is realised. But the fact 
that the British Isles are in the same latitude with icy Labrador, 
will show what it does for our cousins, and § what terrible 
changes might be brought about by a shift in direction of its 


current—which might as easily take place as increase of its velocity. 
—New York Times. 

LonDON ASSOCIATION OF FoREMEN ENGINEERS.—The ordinary 
monthly meeting is insti 


Saturday, the 7th inst., at its rooms, Ald ity. Mr. 
Newton, president, i chats, and the was well 
attended. Several new. mm hf tho occasion, 
and among them Mr. C. t 
Walk oe th Associa! : pak o 

cer, secretary of the tion, to a on 
“The Shrinkage of Iron Castings.” This important subject, the 
writer said, had not, to his know! been treated of | y 
in any published work. ‘here were tables in existence which had 
been prepared with great care, and doubtless with mathematical 
accuracy, but range of bensipereta in these was too limited, and 
they were scarcely applicable to the practice of the foundry. Mr. 
Wa ker then advanced some views of | his own, the results of obser- 
vation and investigation into the phenomena attending the produc- 
tion of castings in iron, and especially in to their contrac- 
tion in cooling. The whole question was dealt with in a very 
lucid manner, and the reader obtained that t of attenti 
which his successful essay entitled him to expect. As it has been . 
determined that this , as Well as all read in future 
before the Association, it be pri ' 


& copy of it may 
reach our hands, It shall then have’ these columns, 
In the discussion which f s re on Sai y, Messrs, 

sriggs, Hedley, Muir, Vinicombe, Keyte, the chairman 
took prominent parts. A vote of thanks to Mr. Walker closed the 
proceedings. 

PURIFICATION OF GAS.—A new mode of ing gas, the in- 
yention of M. de Foresta, is described in the P Pork joasaal entitled 
Le Gas. The agent employed by M. de Foresta is oxide of iron; 
he makes use of scoria and old iron, assisting the oxidation by the 
in of moisture before introducing them into the purifiers. 

‘dr this purpose M. de Foresta uses -lees or soap-suds, and 
even clarified ammoniacal water in which the waste sulphate of 
ite of the aérated water and soap factories has been steeped. M. 
de Foresta places the prepared materials in layers of the necessary 
thickness on hurdles or rough basket work, and encloses them in 
coarse cloth, which at once prevents their being dispersed, and 
attracts a portion of the tar. The gas, he says, in traversing these 
mineral matters, is deprived of its sulphuric acid and ammoniacal 












#alphates, the free am the acid for 
which it has a strong , bed by 
are pad as = ees Or buds, an 9 off per- 
en the are opened, oresta, 

“all nothing bit hb sharp 


vd odour of the ammoniacal car- 
nates, Which is very wholesome, in place of the smell 
the lime purifiers, so unhealthy not only for the workmen but 
for the inhabitants arownd the works, who frequently com- 
plain of the nuisance. The materials are rendered fit to be re-ein- 
ed either by washing them well with the liquids named above 
or by heating them in a retort. The latter process, moreover, allows 
ihe ammonia and sulphur to be saved, by collecting the first pro- 
ducts of distillation in a receiver containing acid, and the latter in 
a leaden chamber, thus producing sulphuric acid which miay be 
used for saturating the free ammonia, and for converting the car- 
bonates into sulphates. M. de Forésta’s plan certainly seems 
Worthy of consideration. 





OCuaPHaM JuNcTION.—Olapham Junction offers ‘to t an 
addition to the eS ‘that no one complains of its faults, 
but may be worth while to ba A rec haga the non- 
habitué on his first acquaintance ‘the station. ts tempo- 
rary, but its construction 0 n wat ects; and these 
2 80 easily altered that we con! itténtion of 

different companies Gott plat- 


assengers, but the nailer Of the stairs should ' 
y the more complete ¢hfinge suggested is not carried out, viz., to 
tise a covered glass staircase uver all the lines, whence all the 
sheds, with the destinations clearly marked upon them, would be 
Visible at once, and anxiety and delay would be avoided. The 
fahnel would then be used for luggage only, which by suitable 
tables would be raised to platform level without the porters 
ascending and descending the steps. As business increases the use 
of the tunnel for luggage will be very convenient. The road to 
the Waterloo platform was in a ful state, more especially 
for foot passengers. If a porter is asked for the London train he 
will answer *“‘No” if it be for Waterloo Station, which is 
puzzling to a passenger to Waterloo and upon the right platform 


too. Wn the Kensington line there is ® ‘lasion between the 
Great Western trains and those foi passengers for 
which must beware of the broad gauge; these are mere mis- 
takes in direction which chiefly third-class The 
changes at Clapham Junction ‘t always hap ‘to &void 
mistakes, especially at screens 


night, we propose that t 
with lamps behind should i 


it 
play name of and 
that a horn should be blown ins 1 fe This 
would arouse sleepy ngers wake . <All 
ing tickets sh have bars , aid if this were 
uni would save some thought and difficulty to the public 
g ” later to monopolise the 


at large. ‘large carriers are sure soonor or 

stirrounding land and use the archways for storehouses. As much 
ldhd as possible should be purchased by the or there 
will be a great loss to them in any accommodation may further 


require; and holding the property they can alter their premises and 
remove or exchange tenants as may suit their purpose or their 


purse, 
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NOTICE, 

In consequence of reiterated mis-statements with reference 
to the circulation of Tur Enorneer, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the, disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and increasihg influence and 
stability of their journal. The sale of THe EnctveEr 
now exceeds by several thousands weekly that of the other 
engineering journals combined. 

3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of THE ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when~344 copies were given away) 
100 copies weekly. QuiLTER, Batt, AnD Co. 





FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M, Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers, 

ST. PETERSBUKG.—M. B. M. Wo trr, Bookseller. 





TO CORRESPONDENTS. 


*," Wecannot undertake to return drawings or manuscripts, and 
must therefore request our ep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to inswre insertion, must be de- 
livered at the Engineer Office before seven o’clock on the Thursday 
evening of each week. 

*,* Several letters stand over till next week for want of space. 

T. J. T.—Jf you wish to send your drawings we will return them. 

- E. J.—Croskill and Sons, Beverley, Yorkshire. The Beverley Iron and Wagon 

company. 

Q@. MAKINSON (Trinidad).—Subscription received with thanks. Your query will 
be answered by letter. 

W. W.—This correspondent wishes for the address of Messrs. Morton and Wilson, 
makers of a ** self-acting steam greaser.” 

F. W. B. (Worcester),— We cannot find any trace of the patent, at al: events under 
the name of the inventor. We must refer you to him. 

R. C. (Oxford-street).—The pressure will be the same whether you use one tube or 
two thousand tubes. The number does not exert any influence, only the height. , 

C. F. (Middlesboro’),—Truran’s is the most complete practical work on the manu- 
= of iron and steel. Dr. Percy's book is somewhat different in purpose, 


very b 

B. A. C. (Candle-making Machinery).—We are requested to state that the 
candle-making machinery referred to by this correspondent was made by Mr. E. 
Cowles, of Hounslow. 

T. M. (Dover).—This correspondent begs to be favoured with the address of 
“E. W. R.,” a letter from whose pen on vertical and horizontal boilers we pub- 
lished in November, 1866. 

A. B. C. D.—The appointments you allude to are for “ covenanted” officers who 
will belong to the ** Engineer Establishment,” and whose engagements will con- 
sequently be of a permanent character. 

R. F. J.— We are not aware that any patent has been taken for the precise form 
of bar shown in your sketch, but bars of much the same kind have been patented 
over and over again, We cannot advise you to take out a patent. 

W. M.— makes an excellent composition for clothing boilers. Weare unable 
to name the agents in this country, but we have not the least doubt you can obtain 
the address from Mr. Adams, locomotive superintendent of the North London 
Railway, on which line it is used extensively. 

R. 8.—As a@ matter of course, the strain on each girder will be the same. Fancy 
two horses of equal power drawing one at each end of a rope. The strain exerted 
on this rope will be just the same as though one end were fixed to a wall, because 
if one horse pulled more than the other, the weaker would give way. This case is 
precisely similar to that of yonr girders, and the deflection of each will be lin., 
not iin, 

J. M. G.—We are unable to say, if not in “ Pole’s Treatise on the Cornish 
Engine.” You will find examples of the best valves used in England and France 
in the last two volumes of THE ENGINEER. We have not heard of any altera- 
tions ; indeed, we do not see how they could be made without re-modelling the 
pumps. The engines at Abbey Mills have been profusely illustrated in THE 
ENGINEER for August 30th, September Gth, 13th, 20th, and 27th, 1867. 

ERRATA.—Jn Mr. Paget’s ‘Contributions to the History of Steel-making,” 
Pp. 165 of our last number, in the first column, lines 39 and 40 from the bottom, 
Sor™ the silicitum, the carbon, attended, as we have ourselvés found, the volatili- 
sation,” &c., read, “ The silicium and the carbon, attended, as we have ourselves 
found, with a partial volatilisation,” &c. First column, line 14th from the 
bottom, for *‘silicious,” read “ silicic.” Second column, 3\st line from the top, 
fer “ about six inches high.” read, “ about three inches high.” Third column, 
line 36th from the top, for “ du,” read “ de.” 


BURNING ANIMAL CHARCOAL, 
(To the Editor of The Engineer.) . 

StR,—Some of your correspondents can oblige me much by stating where I 
can find instructions as to the management of furnaces used in re-burning 
animal charcoal. SACCHARINE, 

London, 5th March, 1868. 

INJECTORS v. PUMPS. 
(To the Editor of The Engineer.) 

Str,—At the end of the last sentence but one of my letter on ‘‘ Injectors v. 
Donkey Pumps,” published in your number of to-day, I find that I have 
omitted the words, “ flowing with a given velocity.” This addition may serve 
to render the sentence more easily intelligible. Cc. 8. 

2, Tanfield-court, T emple, March 6th, 1868. . 


MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 17th, at eight p.m. 
Continued discussion upon Mr. Sandberg’s paper “ On the Manafacture and 
Wear of Rails.” ; 

SOCIETY OF ENGINEERS.— Monday, March 16th, at half-past seven.—On 
“ Engineering in India,” by Mr. F. C. Danvers. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard. —Evening meet- 
ing, Monday, March 16th.—‘ Cartridges fur Breech-loading Small-arms, and 
the best form of Projectile,” by Captain J. B. O’Hea, late 25th Regiment. 


Letters relating to the advertisements and publishing 
to be addressed to 
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OUR IRONCLADS, 
We reprint in another page the reply of the Army and 
Navy Gazette to our last article on “Our Ironclads.” It is 
- but fair to our contemporary that our readers should be 





placed in possession of all he has to say in opposition to our 
views on avery important subject, and we regret that—from 
want of space we presume—an equal measure of justice 
cannot—we will not say “ will not ”—be meted out to us. 

Before proceeding further we must consider a most 
objectionable position assumed by our contemporary on one 
point. The Army and Navy Gazette persists in asserting 
that we endeavour to write down Mr. Reed from motives of 
“personal animosity.” Nothing, we need hardly say, can 
by possibility be wider from the truth. We criticise the 
Chief Constructor’s ships, it is true; but we do so without 
the smallest particle of personal animus. We state with 
pleasure that we have no quarrel with Mr. Reed whatever. 
We admire his genius, and we are fully sensible that he 
has manifested great abilities in many respects as a 
naval architect. He has done something towards supply- 
ing England with a perfect navy; and he has grappled, and 
that not without success, with the: most difficult problems 
ever placed before any chief constructor. But there are 
particular points on which we do not agree with Mr. Reed, 
and these we see no possible reason for declining to discuss. 
Even the Army and Navy Gazette will hardly venture to 
state that he is infallible; but whether it does or does not, 
we reserve to ourselves the right ‘of. speaking freely and 
honestly, and to the utmost of our ability advisedly, of his 
ships. -‘Those who know us best will be most unlikely to 
assume for a moment that we are influenced in so writing 
by on 4 unworthy or personal motive. Our contemporary is 
bound to take a statement thus made as being literally true, 
and we trust that we shall hear no more about “systematic 
detraction ” and “personal animosities.” 

It will be seen by those who peruse the article of our 
contemporary, that he, for the most eludes our argu- 
ments. To point this out at —_ it would be necessary 
to reprint our last article side by side with that of the 
Army and Navy Gazette. For this there is no sufficient 
necessity ; we content ourselves with pointing out that the 
fact is so. Those who feel any doubt about the matter we 
must ask to read first our articles and then those of the 
Army and Navy Gazette. 

We must here digress from the real subject of dispute— 
the merits of the Bellerophon type of ship—to consider a 
singular statement made by the Army and Navy Gazette 
regarding Mr. Henwood’s proposed monitors—why they 
are dragged in it is not easy to say—to the effect that if 
full-rigged “they would capsize in a gale of wind.” This 
is the second time the proposition has appeared in the 
columns of our contemporary. Now itso happens that we 
investigated this question pretty closely some time since, 
and as a result we are able to state that we believe our 
peace page | to be quite in error. However, he has put 
forward a definite theorem, and we challenge him to prove 
it. Ifhe does not succeed in doing so, then he owes his 
readers an apology for misleading them by writing in 
haste. If he does, we pledge ourselves to admit that our 
figures were wrong, and we shall tender him our thanks 
for setting us right. The subject has never, until this 
moment, been touched upon in our columns; andin whatever 
way the point is decided, it is certainthat we have not misled 
our readers. ‘ If the Army and ‘Navy Gazette declines to 
accept this challenge, we shall see no reason, of course, to 
alter our present opinion. 

Resuming the main thread of this discussion, we have 
first to consider the following remarkable assertion:— 
“THe ENGINEER is now doiug its best to make people be- 
lieve that the Achilles is-the best ironclad we have got, 
and the Bellerophon one of the worst.” The best possible 
answer to this assertion is found in the following quota- 
tion from our own impression of the 28th of February. 
Speaking of the Bellerophon, we said: “That she is upon 
the whole a good and powerful ironclad of which the 
nation may well be proud, we do not for a moment dispute. 
No other country possesses so good a ship, taken for all in 
all.” So far, indeed, are we from considering the Belle- 
rophon one of the worst ships we have got, that we believe 
her to be entitled to rank among the The Achilles 
is a better ship in many important respects, but she is also 
a worse ship in others. The Army and Navy Gazette 
asserts that, “If Tae Enoinzer had its way we should go 
on building ships like the Achilles, which almost every gun 
now afloat could pierce, &c.” How can our contemporary 
write so rashly? ‘There is not a single in Tue Enet- 
NEER, written within the last three years, whicheven hints at 
the propriety of perpetuating the Achilles class. No greater 
mistake could possibly be made by the Chief Constructor. 
But neither would we perpetuate the Bellerophon type, 
and on both points Mr. Reed practically —_— with us, 
because the Bellerophon is to this day without a precise 

llel, and no more ships like the Achilles are bei 

Puilt, We have long held, and the experience of eac 
day contirms and strengthens our opinion, that it is a 
mistake to build ships armoured all over. Sooner or later 
we must either abandon armour almost altogether in sea- 
going ships, or resort to vessels of dimensions great 
enough to dwarf the Achilles by comparison. So far the 
gun triumphed. 

In reasoning on the view we take of the merits of the 
Achilles and erophon, our contemporary completely fails 
to understand us, The Achilles type of ship is quite 
unsuitable for modern naval warfare, and we do not wish 
to prove the contrary, as he seems to think. This was 
known years ago, ‘The Bellerophon was constructed 
specially to supersede her. That the supercession was a 
matter of necessity we believe; that the mode in which it 
was attempted to be carried out was correct we do not 
believe. e difference between the two types is not great 
enough as regards some essentials; as regards others it 
is too great. From defects in the form of the 
hull and the disposition of weights, the Bellerophon 
instead of being faster and steadier than the Achilles anda 
better boat undersail, is very much slower and more unsteady. 
In this respect the c introduced were too radical and 
sweeping. The Bellerophon should have greatly excelled 
the Achilles in offensive and defensive power; she is 
inferior to her rival as the first point, and practi- 
cally on an equality with her—for the 12-ton gun pene- 
trates one ship with almost as much ease.as the other—a 





regards the last. Here the change was not radical enough. 
The Bellerophon is not a type of the fleet of the future; 
never was, and it would be just as great a mistake to build 
ae as to build Achilles’. In one word, she is not, 
taken for all and all, a substantial improvement on the 
Achilles. 

Let us now consider as briefly as possible the remaining 
arguments of our clever contem “In order,” he 
writes, “to prove that the Bellerophon is a very bad roller, 
and the Achilles is not, our. contemporary quotes one case 
of the latter ship rolling .16 deg., and the Bellerophon 
22 deg.” And he proceeds to show that this is likely to 
mislead, as he has the testimony of many naval officers to 
the effect that she is an excessively steady ship. Naw, of 
non-official testimony on these points we decline to take 
any cognisance. whatever — our contemporary implies, 
indeed, that the testimony of captains is good for nothing 
as compared with that of junior officers, We also have 
had statements made to us. by officers who have spent some 
time on board the ship. They are directly in opposition 
to the arguments of our contemporary. e have been 
told by those who had no interest in the matter one way 
or the other, that the Bellerophon was one of the heaviest 
rollers in the British navy, thinking nothing of dippin 
her yard arms, and shipping seas in a gale to a frightfu 
extent. To these tales we attuch no importance whatever; 
they are merely gossip such as passes round a cabin or 
ward-room when men get together, and our contempo: 
must be sorely tried indeed when he resorts to suc 
irresponsible testimony. The statement that the Belle- 
rophon rolled 22 deg. we extracted from Admiral Warden’s 
report, and there is no reason to doubt that it is perfectly 
correct. 

Our contemporary also asserts that we have suppressed 
the fact that there are instances of the Achilles rolling 
more than the Bellerophon. Now, in the official reports 
there is but a single instance of such a circumstance. It 
will. be found in a table in Admiral Yelverton’s report. 
The figures there go to show that the Achilles rolled 16 deg., 
while the Bellerophon rolled but 10 deg. We have not 
referred to these figures, because they are contradicted by 
the letter press of the report, in which we find that the 
Bellerophon rolled 13deg. and not 10 deg., andthe Achilles 12 
deg. and not 16 deg. ‘The letter press and the tables differ. 
Let us look at the conditions of the trials on the 14th, 15th 
and 17th of October, 1867. On the 14th of October the wind 
was on the starboard quarter with a force of from 2 to 4, 
all plain sail set, Bellerophon rolling 5deg., Achilles rolling 


2deg. On the 15th the wind was right aft, from 4 to 5, 


with all possible sail set, Bellerophon rolled 5 deg., Achilles 
rolled 2 deg. ; and on the 17th, with the wind abeam, all 
plain sail set, Bellerophon rolled 13 deg., and Achilles 
12deg. During this last trial the conditions were far more 
favourable to the Bellerophon than to the Achilles, because 
she spread more sail, a ¢ as the wind was very light at the 
time and the sea rather high, this would tell heavily in 
favour of the Bellerophon. 

As regards the question of speed, our contemporary 
appears to get each week more and more confused and 
irrational. Strictly speaking, there would be nothing to 
discuss if the Army and Navy Gazette could only be in- 
duced to take a common-sense practical view of the matter, 
He asserts, “ ‘The only reliable trials, as far as the careful 
observation and records of power and speed are concerned, 
are the measured mile trials;” ! and consequently our state- 
ment that the Lord Warden and Lord Clyde, shorter and 
heavier ships, beat the Bellerophon with less power, “ is 
not true,” because at the measured mile the Bellerophon 
beat the other two. Now, it so happens that our state- 
ment is perfectly true in the sense in which we applied it 
—that is, as regards the performance of the ships in every- 
day service. We never thought of the measured mile for 
a moment: who that knows anything of the subject would? 
It is notorious that measured-mile trials prove nothing 
whatever except that the engines can be driven to the 
highest possible power without breaking down. They 
afford no indication in any way of the capabilities of the 
ship when at sea. They tell us nothing of what she can 
do on service. What the public wish to know is how the 
British navy comports itself in the wide Atlantic, not how 
much can be knocked out of the ships for an hour or two in 
Stokes Bay. The bow of the Releeghee appears to be 
especially unsuitable for rough water, whatever may be its 
capabilities in smooth; and, doubtless, this is one reason 
why she is slow at sea. It is needless, we think, to discuss 
this question of s further at present, The point at 
issue between us is simply this, which. is the true test of 
the capabilities of a ship as steam power, her per- 
formance at sea, or her performance on the measured 
mile ? 

One point claims consideration before we close this 
article. Our contem writes :—“ Last week the 
Bellerophon steamed From Plymouth Sound to the Lizard 
and back, averaging over the six hours’ run a speed of very 
nearly twelve and a-half knots, with less than 4156 horse- 

wer. Did our contemporary know this, or did he not? 

f he did, why did he suppress so convincing a fact? If he 
did not, why does he write without D gre ed information ?” 
Our reply is very simple; we did know that it was 
repo the Bellerophon had achieved wonders. But the 
statements on the subject were, like that of our contem- 
porary, too vague and indefinite to deserve a moment’s 
consideration. We now beg to ask our contemporary for 
a few particulars of this trip. In the first p how 
much water did the shipdraw atthe time? In the second, 
what top hamper had she aloft? Thirdly, how was the 
wind ? Fourthly, was the sea smooth or rough ? oy 
how was she trimmed? Lastly, was she in ise 
same condition as when she was in the Channel sq’ ? 
When we have had replies to these; questions we shall be 
in a.position to form some opinion of the value of the 
trial of which our contemporary thinks so much—not till 


We take leave of our contem for the t with 
a query and.a .wish, We ask him, Does he ieve that 
the Bellerophon is so good that we ought to the 
type? We wish—he would recover his good humour and 
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write with temper. In his present frame of mind he does 
not do his subject justice. 


STRIKES. 


Tr is a noteworthy fact that strikes have been for some 
time practically unknown in our Government dock- 
yards and arsenals. The wages are not higher than 
those which operatives can obtain in private esta- 
blishments. The money is not more regularly or 
promptly paid. The discipline is, in many 
more rigid and severe in its nature — the con an 
supervision are not less influential or minute. Yet 
artificers can almost always be obtained for her Majesty’s 
factories and dockyards; and trade disputes between em- 
ployers and workers are now practically unknown. In 
Woolwich Arsenal, forexample, some 6000 or 7000 hands are 
pes pr om yet the wave of trade combinations circulates 
and eddies round the walls of the establishment without 
ever causing trouble within. Have any of the watchers of 
the signs of the times ever stopped to ask why this is so? 
Has any one of our political economists ever found in the cir- 
cumstances a lesson fraught with great truths? We believe 
not. In all that has been said or writtenabout trades’ unions 
and strikes we fail to find a word of comment on the fact 
that gigantic establishments can be carried on year after 
year without the least trouble on the score of wages, and 
this at a time when the land is convulsed from one end to 
the other by trade disputes. The matter is of the 
greatest importance, and we earnestly direct the attention 
of every one interested, whether he be on the side of the 
men or the masters, to our Government establishments, 
where may be seen the practical and complete solution of 
the problem how to prevent strikes, 

In what, then, doesthe solution lie? To what causes must 
we attribute this wonderful immunity from a disease 
which is sapping the life-blood of the country? To attempt 
an elaborate explanation of the facts is foreign to our pre- 
sent purpose; but it is not difficult, we think, to detect 
the main cause, the primary influence round which 
other and less powerful influences circulate. There are 
uo strikes, we believe, in ber Majesty’s factories, because 


every man and boy employed is placed on the books of the 
establisiment, draws his own wages, and is independent of 
hisfellows. Ina large numberof cases strikes in private esta- 


blishments are not so much strikes against the masters as 
against the middlemen—against those who make little for- 
tunes by undertaking work at certain prices, and then 
cutting down the actual workman to the lowest possible 
rates. We do not mean to imply that middlemen act un- 
justly, but the system which they represent tends to cause 
jealousy, and leads to a want of harmony and good feeling 
between the employers and employed, which is excessively 
injurious. It is true that strikes occur in establishments 


_where there are no middlemen, but we think we are justified 


in stating that as a rule such strikes can be traced directly 
to other establishments, perhaps in a different trade, in 
which the rights of every man and boy are not fully 
recognised. When particular men draw their wages, and 
pay out of them the sums due to their assistants, dissatis- 
faction is sooner or later sure to arise among the latter, and 
to spread through entire districts with great rapidity under 
the fostering aid of the Union. When, on the contrary, 
each man and boy draws his own wages direct from his 
employers, a link is established between the two, subtle 
and indefinite in its character, but powerful for good; and 
it is to the existence of this link we believe Government 
freedom from strikes and their troubles is mainly due ; and 
in saying this we repeat the words of those who have 
given the subject their best attention for years. 

It may be that political economists will seek the cause in 
other directions, and perhaps find it ; but it is certain that 
as yet they have absolutely failed even to attempt an expla- 
nation of a great fact. Let us hope that their attention 
thus called to the matter, they will not rest until they have 
investigated the subject thoroughly, and told us, in lan- 
guage which cannot be mistaken, how private establish- 


ments cau secure for themselves a great privilege now ' 


confined to Government establishments. 


SEELEY’S PIGS. 

Tits statements we made in an article which recently appeared 
in our pages concerning the dockyard ballast kniown as “ Seeley’s 
Pigs ” have been fully confirmed. The Admiralty authorities have 
failed in every attempt to dispose of those pigs, as was to have 
been expected from their heterogeneous nature. On Monday 
night Mr. Baxter asked Mr. Corry “whether any part of the pig 
iron ballast laid down or stored in the dockyards, and sales of 
which were estimated to produce £100,000 during the present 
financial year as a naval ‘extra receipt,” had been sold, and, if 
so, how much and at what price per ton; and how many tons 
are still stored or laid down in the dockyards? Mr. Corry re- 
plied that the Admiralty had been unremitting in their en- 
deavours to realise the expectations held out last year as to the 
amount to be realised from the sale of pig iton ballast; but the 
Admiralty had received no offers which could be entertained, 
except for a small amount for experimental purpose’, and the 
sum paid into the exchequer in consequence of the sale only 
amounted to £63. Perhaps this result might be partly attributed 
to the depressed state of the iron trade. He would give a reply 
to the last question at a more convenient opportunity.” Per- 
haps, after all, the Admiralty is not quite so iniquitous an insti- 
tution as some people would have us believe, 








A proposep new route by land and water from Canada to the 
Pacitic is attracting some attention. The suggestion is that it 
should start fron C :liagwood, on Georgian Bay and consist of 
river au: lake navigation for about 2,400 miles out of the entire 
%;200 to Vancouver's Island. The Canadian Government, it is said, 
have agreed to open the portion between Lake Superior and Fort 
Garry, a distance of about 500 miles, of which 300 are navigable, 
and the Government of British Columbia are expected by grants 
of land to facilitate the work through their territory. 

THE MANCHESTER ASSOCIATION FOR THE PREVENTION OF STEAM 
301LER EXPLOSIONS.—Ht is matter for, regret that so little h 
been hitherto done in the way of investigating the causes which 
lead to steam boiler explosions. It appears that the Manchestér 


Association have resolved to take the inatter up; Hfid Wwe beg to 
direct the particular attention of our readers to ah advertisement 
relating to this subject, which will be found in another oo 
We shall possibly return to this subject, which is one of con- 
siderable importance, 





THE ReUnES TRIALS OF BREECH-LOADING 
FLES AT WOOLWICH. 

Axovut the middle of October, 1866, an official advertise- 
ment appeared in the columns of many of our daily con- 
temporaries, inviting from gunmakers and others 
for breech-loading rifles, either repeating or not, which 
might ee the present service arm. Certain 
conditions, for guidance of tenderers, were laid down 
in this notice, but although they: limited the qualifications 
to minor details, such as weight, length, minimum rapidity 
of fire, accuracy and penetration, the calibre, twist of rifling, 
and form of grooves, were wisely left optional. The weapon, 
asa whole, was ni ge little _— to injury by fons aan 
tinued firing, ro usage, and ex as the naval 
rifles converted to breech-loaders on the Snider system, and 
as this latter arm is somewhat better in its shooting than 
the regulation iong rifle, it was fixed upon as the standard 
of comparison throughout, The ammunition was to be as 
little liable to injury by rough usage, damp and exposure 
to all climates, as the Boxer cartridge; and as little 
liable to accidental explosion, and as capable of being 
manufactured in large quantities and of uniform quality. 

For the arm which on combination of all qualities is 
considered by the committee to be the best submitted, the 
Secretary of State offered a reward of £1000; while for that 
which, while attaining a satisfactory degree of excellence 
in other particulars, is selected for merit in respect to its 
breech-mechanism, a second reward of £600 was allotted. 
For the best cartridge there was a prize of £400, and in 
addition to these there was one of £300 for the best maga- 
zine or repeating Weapon, 

The decisions as regards these prizes by no.means neces- 
sitated the adoption of the winning rifles by the Service, 
nor would they in any way militate against any future 
compensation the inventors might be entitled to in case 
their weapons should be considered worthy of adoption by 
the Government. 

To investigate the merits of these rifles a select com- 
mittee was appointed, consisting of Lieut.-Colonel Fletcher, 
Scots Fusilier Guards, president; Earl Spencer, Captain 
Rawlins, 48th Regiment; Captain Mackinnon, and Mr. 
Edward Ross, with Captain Haig, R.A., as_secre- 
tary. Early in the spring of 1867 a large number of 
rifles had been sent in; altogether, we believe, there were 
112, and of these about seventy were disqualified for 
various reasons, a portion of them being retained for 
examination at some future time independently of the 
prize competition. 

The trials lasted for a considerable period, and in our 
number for the 14th of June, 1867, we gave briefly a few 
details of the results of the experiments, which we shall 
not stop to describe. Suffice it to say, that from the whole 
number of tendered specimens nine were selected as pos- 
sessing sufficient merit to warrant their admittance to the 
list for final tests. These were the Albini and Braendlin,* 
Burton No. 1,+ Burton No. 2, Fosbery,t Henry,§ Joslyn, 
Martini, Peabody,|| and the Remington. 

After a recess of a few months, which time the selected 
candidates for Government favour devoted to preparing 
the six rifles and 6000 rounds which each one had to send 
in for use in the final trials, the Committee reassembled at 
Woolwich and commenced their examination, which it was 
decided should be conducted after the following pro- 
gramme :— 

Accuracy.—1. Four rifles of each system to be set aside for 
trials of accuracy. 2. One rifle of each system, together with one 
naval breech-loader Snider rifle, to be fired on each day in targets 
of twenty rounds; the firing to commence at 300 yards. 3. Five 
or more trial shots to be fired before the first target; Qne or more 
triil shots to be fired before the subsequent ones. 4. The rifles to 
be wiped out after every target. 5. Any one rifle attaining the 
n accuracy at any range to qualify the system to which 
it belongs—as far as that range is concerned. 6. The same rule 
to apply in the trajectory trial, and in the trial for fouling at 
1000 yards. 7. Should any system fail to attain the nécessary 
figure of merit at any range, as prescribed in W. O. adverti8e- 
ment, the committee do not bind themselves to carry out further 
experiments with it. 8, In comparing the results of the qualified 
systems, a mean of all the targets obtained at each range will be 
employed. 10. The order of shvoting the rifles to be varied every 
day. 11. The five targets mentiotied in the advertisement to be 
shot off in two days’ firing if possible; two targets each on the 
first, and three each on the second day. 

Rapidity.—1. The inventors to be allowed to make what arrange- 
ments they please to fire their rifles, s0 as to obtain the qualifying 
number of rounds per minute, viz., twelve, the cartridges bei 
laid out ona table. 2. Not more than ten trials for rapidity ‘will 
be indde by the Committée to qualify an arm; each trial to be 
made by serving ont thirtéen rounds, and taking thé tine from the 
first to thirteenth shot. 

Recvil.—One rifle of each system to be fired at least three 
rounds in the O. S. C. recoil machine; the muzzle-loader Enfield 
to be also fired a like number of rounds for compurison. 

Peéretration.—One rifle of system to be fired at least five 
shots, th ac¢ordance with the advertisement. 

Trajectory. —This will be obtained during the practice for accu- 
racy at 500 yards. 

Fouling.—1. The test of fouling to be made by firing one target 
with the arm clean; then complete 250 rounds; and then fire 
another target for comparison with the first one. 

Capability of Sustaining Long-continued Firing, Rough Usage, 
and Exposure.—Rifles to be tested by throwing sand or dirt over 
them, both with breech open and shut; to be fired after being 
allowed to rast; to be fired with damaged cartridges, and with 
increased charges; strength of stock to be tested. 

Manufdeture.—Evidénce to be taken on the points mentioned in 
W. 0. advertisement. 

Tn laying before our readers the following note’ respect- 
ing these final trials we would remind them that the report 
has not been published, and until it is given to the public 
it would be manifestly difficult, if not impossible, to enter 
upon the subject ina critical manner; accordingly, we shall 
simply take the heads of the programme in their order, 
a append to each what information we have relating to 
them. 


ACCURACY. 


The following figures show the results of the firing for 
accuracy at the several ranges; we precede them with 





* Illustrated in our number for 17th May, pest. 
Pa Sth July, 1867. 


i i 4 18th November, 1867. 
$ ” ” 5th July, 1867. 
ll ” ” 7th September, 1866. 





some particulars concerning the ammunition used through- 
out with the nine rifles:— 

Atbini AND BraENDLin.—Coiled cartridge, weight 689 

ins, charge 70 grains; bullet -442in. diameter, 1:280in. 
arn 480 grains weight, cavity at base packed with paper; 
lubrication, wax and tallow in form of 4 wad. 

Burton, No. 1 and 2, Fossery.— Bover cartridge, 
a aly Jed cartridge; charge, 85 grains; bullet, 1-2in. 

~—UCor - ; ’ 
long, -444in. diameter, 480 grains Trcic no cavity; lubri- 
cation, wax and tallow on the bullet. : 

Josiyy.—Rim-fire cartridge, 2°22in. long, 557 grains 
weight; charge, 76 grains; bullet, ‘900in. long, ‘520in. 
diameter, 394 grains weight, solid base, 3 cannelures; 
lubrication, wax on the bullet. 

Marrtini.—Rim-fire cartridge, 2'29in. long, 520 grains 
weight; charge, 72 graifts (compressed); bullet, ‘94in. long, 
“454in. diameter, ‘334 grains weight; /wbrication, wax and 
one-quarter tallow. 

Peasovy.—-Rim-fire cartridge, 19lin. long, 530 grains 
weight ; charge, 60 ins; bullet, ‘90in. long, ‘52in. 
diameter, 395 grains weight, cavity at the base; /wbrication, 
pure tallow. 

Remineton.—Coiled cartridge, 2°23in. long, 581 grains 
weight ; charge, 67 grains; bullet, ‘82in. long, ‘52in. 
diameter, 407 grains weight; lubrication, wax and tallow. 

Accuracy at 300 yards. 


























Mean deviations, being averages of Mean 

five targets of twenty sliots each,|Mevn of elevation 

System. with foar rifles. four 1 incor. 
- rifles. rected. 

1 2 3 4 

tt ft. ft. ft ft. deg. min. 

Burton If. .. .. «.| 0°58 061 0°64 0°68 0°63 1 8 
Albini and Braendlin} 0°70 070 O71 0°65 0-69 0 51 
Burton l. .. oe «| O78 0-74 O71 Osi 0°76 ee 
Benry .. oc co cof 06D 061 091 118 0°85 0 5i 
Martini oo co oof Bae 0°82 0-96 1°57 116 0 51 
Fosbery co co ccf 199 141 i-2l 1718 1°23 0 59 
Remington .. .. «.| 1°39 188 1°60 1°53 1°58 0 53 
Peabody .. «2 «| 2°26 1°44 155 1°44 167 0 3 
Joslyn 2. oe oo oof 2°45 1°35 1°65 1°49 174 0 459 
Snider, Naval .. ..| 0°70 076 075 0°80 0°75 . 2 




















The War Office conditions fixed the mean figure of merit 
at 300 yards at 6in. A reference to the above table shows 
us that this standard was too high—at all events for the 
class of weapons sent in, Accordingly, at the 500 yards 
range the competitors were considerably reduced in number. 


Accuracy at 500 yards. 





Mean deviations, being averages of, | Mean 
five targets of twenty shots each, Mean of elevation 
with four rifles. | fou 


System. uncor- 











| 

an —— ———| rifles. | 
1 2 3 4 rected 
tt. ft. ft. ft. ft. |deg.min. 
Burton If... o. oof 145 | M17 | 1:35 | aia | 127 | 1 48 
Henry .. oc oo «| 1°73 1°66 1°09 117 141 1 2 
BurtonT. .. «. | 1°48 1°68 1°60 1°34 1°52 1 49 
Albiai and Braendlin} 1°50 2°10 12 1°30 1°53 1 27 
Martini... oe .of 2°00 | 2°06 | 172 | S87 |] 2d) | 1 Bt 
Snider, Naval .. ..) a7 | daz | var | var | vat | i 




















At this range the prescribed figure of merit was 12in., 
and again we find the rifles failing to perform what was 
required of them. 

Accuracy at 800 yards. 

















Mein deviations, being averages of ae 
five targets of twenty shots each, | Mean of elevation 

System. with four rifles, foar | ancor- 
_ te ax Ze 3 1 rifles. | rected. 
ft. ft. ft. ft. ft. eg. min. 

Whey. w ts ol Se 2°62 2-22 2°28 2°38 22 
Burton If. .. «. «+| 3°03 3°34 319 2°98 314 3 10 
Alvini and Braendlin) 3°15 418 311 3°40 3°46 2 3% 
Martini co es esl Se 3 4°24 3°53 4°04 2 33 
Burton T. .. 2. o2| 5°25 4°52 5°19 5°98 5°23 3 20 
Snider, Naval .. ..| 3°55 | 4:19 | 378 | 350 | 3876 | 3 18 

















At this range we find that the Henry fired within the 
regulation limit of 30in., and finally, at 1000 yards, the 
competition was confined to the Henry and Burton No. 2. 

















Accuracy at 1000 yards. 
Mean deviations, being averages of| Mean 
five targets of twenty shots each,| Mean of sevation 
System. with four rifles, | four | uncor- 
i ; ; ; rifles. sected. 
ft. 1 ft | ft, ft. ft. deg. min. 
Hetiry .. cc oo os] 3°96 3°52 3°36. 3°17 3°45 2 56 
Burton If. .. .2 «| 6°52 5°92 514 | 3 99-+- $27_| 4 i 
Snider, Naval .. ..| 6°95 6°51 707 | #715 6°92 4 24 




















A glance at the figures relating to the Snider Naval 
Rifle shows us that at all events, as far as shooting is con- 
cerned, we have not much reason to regret our choice of a 
weapon. 

RaPIpiry. 

According to the terms of the War Office advertisement 
each urm was required to qualify in rapidity firing, and 
although the nine chosen systems had already satisfactorily 
undergone a similar test during the preliminary ¢ompeti- 
tion, they were again submitted to examination With the 
following results:— 


Albini and Braendlin 12 rounds in 59 secs, 
Barton (No. 1) Ad a7 'y 
» (No. 2) ” 56 3, 
Fosbery -. 43 ,, 
Henry “a 53, 
Joslyn } 69 5, 
Martini " 44 ,, 
Peabody ‘ 33 yy 
Remington not fired = 
Snider Naval Rifle 12 rounds in 43 ; 


In these experiments the inventor was allowed to fire his 
rifle in any way he pleased; but in the next trials for 
extreme rapidity, firing from the shoulder only was per- 
mitted. Aftér numerous attempts it was found impossible 
to fire the Rémington rifle with any degree of rapidity, , 
owing to the defective character of the ammunition; and 
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it was subsequently found that for a similar reason the 
Martini had to be withdrawn. 


TRIALS FoR Extreme Rapipity Fririne. 


ecm 20 rounds in 1 min. 14seces, 
enry ,’ 1 ” 15 ” 
Fosbery : ly 2 » 
Albini and Braendlin ,, bo ES 
Burton, No. 1 am i ss 
2” No, 2 ” 1, & , 
Joslyn ” 2 » 3 5 
Snider, Naval Rifle ,, aa om 
These figures are the means of six trials, three of which 


were fired by Sergeant McCanlis, R.A., and three by 
Private Crofts, Royal Marines, both men of known 
dexterity in the ons. of breech-loaders. The times in 
which the inventors fired are all recorded in the appendix 
to the Government report; but these were not used in 
comparing the rifles. It is well worthy of remark 
here that in these final trials the times in which 
the inventors, or their representatives, fired twenty 
rounds were always greater than at least one time 
of firing by one of the men employed to fire by 
the Committee. For rapidity and accuracy the shooting 
was made against a target 24ft. long by 6ft. high, ata 
range of 100 yards, with an allowance of time of 2 min. 
The following are the results:— 


No. of shots. Hits. 

Albini and Braendlin ~ 15 Be 15 
Burton No. 1 oe - 20 a 17 

» ae ee a 26 Se 24 
Fosbery es ee a 24 os 23 
Henry am a oe 25 o 24 
Joslyn ere oe ae 18 oe 18 
Peabody ee ee oe 28 me 26 
Snider, Naval Rifle .. ‘om 23 os 22 


Martini and Remington not fired. 
REcoI. 

The experiments for ascertaining the recoil were car- 
ried on by means of the Ordnance Select Committee 
machine, which is simply a kind of spring balance upon 
which the rifle stands, and over which there is suspended 
a wooden box filled with tow to receive the bullets. The 
bottom of this box—that is, the surface exposed to the 
muzzle of the piece—is made of sheet india-rubber, and 
answers the purpose for which it is intended remarkably 
well. The subjoined figures are the means of three care- 
fully-conducted trials :— 

Recoil in pounds. 
Albini and Braendlin ee os -- & 


Burton No.1 ... os <0 oe «« 
» Nos ae i - -- 93 
Fosbery . . és <a ie és - 8 
Henry .. os om “ er -- OF 
Joslyn .. ee ee - oe -- 805 
Martini +3 we of aie «a 
Peabody oe ae os = -- 69 
Remington .. oe ee io -- 84 
Snider, Naval Ritle ... os co ae 


Enfield, M. L. (for comparison) oe o 8 

In the case of those guns with which the service car- 
tridge was used it was found that the recoil was identical 
in each experiment—a fact which speaks very highly for 
the accuracy of charging of the Government ammunition, 
and, above all, the perfection of gas check, which is the 
result of the use of Colonel Boxer’s invention. 

PENETRATION. 

The trials for penetration cannot be said to possess much 
interest, nor do we think they are of any considerable 
value. The slightest modification in the form or composi- 
tion of a bullet will produce results differing extremely 
from one another. A striking instance of this is the case 
in question. We find that the American rifles, with solid 
and slightly harder bullets, penetrated more planks than 
our service projectile firing with a considerably larger charge 
of powder. Indeed, our Snider bullets, which it will be 
remembered were also used in the two Burton and Fosbery 
guns, penetrated a less thickness than any of the others, 
the muzzle-loading Enfield included. This fact is due to 
the tubular orifice in the front of the bullet. The first 
effect of impact is to cause the bullet to open at the point, 
and otherwise lose its form; of course, this materially 
impairs its penetrative power. 

TRIALS FOR PENETRATION. 

“The mean penetration of five shots not to be less than 
that of the present service muzzle-loading Enfield rifle, 
viz., twelve half-inch elm planks, which have been soaked 
forty-eight hours in water. Distance thirty yards :—” 


planks. 
Remington .. ee oe oe 15°4 
Joslyn.. oe gis “ 15°0 
Henry oe +e es a 14°6 
Peabody oe die vis “a 14:2 
Albini oe ae se ne 13°5 
Martini os ee ‘ on 11°8 
Burton 1 os ee ee oe 11°7 
Burton 2 os -% a “4 10°8 
Fosbery oe oe - ad 10°0 
Snider Naval a “* “a 10°0 
Enfield Muzzle-loader (Pattern 53) 139 


Rustine, Foutine, anp Enpurance TRIALS. 

A series of trials were conducted with the view of ascer- 
taining the extent to which the rifles of the several systems 
might be subjected to ill-usage without rendering them 
unservicable. To this end 100 rounds were fired from a 
rifle of each system every day for some time; after 
each day’s firing it Was dipped into water and put 
away until the next day. During Christmas week 
these guns were of course not touched, and it was 
subsequently found that, with few exceptions, the 
rifles were not unserviceable. One of the Sniders was 
totally incapacitated by the breech block being rigidly 
fixed, while the other was in perfect working order. 
In the Martini the extractor jammed, and was useless; 
while the Albini chamber was rusted, and comparatively 
unservicable, The Joslyn stood the test much better than 





could be expected, and the others, though much rusted, 
could be fired. 

A gun of each system was subsequently tried with 
damaged ammunition, that is to say, with cartridges that 
had been partially cut through to allow a copious escape of 
gas. When the Albini was fired in this way the breech 
remained perfectly secure, although there was a great 
escape round the block. There was much less escape with 
the Burton 1, and that passed almost entirely downwards 
through the opening in the stock, With the Burton 2 
there was still less escape, but the direction of it was 
npwards, and not sufficiently serious to injure anyone. 
The Fos stood its tests yor well, there being but a 
slight cacti Se Fs 6f the breech block. With 
regard to the Henry, which wa’ tried more than once, 
there was some escape at the top and kottom, and a good 
deal of fouling in the breech mechanism, so that it became 
somewhat difficult to work. It was suggested that the 
rifle might be fired without the breech being perfectly 
closed, but it was found that no inconvenience could 
possibly arise from this source. The Joslyn was partially 
blown open, but the vent at the side saved it. There was 
a great deal of escape from the Martini, Peabody, and 
Remington guns, but they were quite secure; the Peabody 
was fired with safety while the breech was partly open. 
The Snider was partially opened in one trial, but remained 
closed in another. 

The guns were fired for destruction by loading with 
several Sullets, and in these experiments the results were, 
on the whole, very satisfactory. The Joslyn and Reming- 
ton had their breech mechanisms blown off and shattered, 
and in the case of the latter the side plate and barrel were 
also blown away, but, strange to say, the lock itself was 
not damaged. ‘The breech-piece of the Joslyn was blown 
away to the rear, the lip which was intended to hold 
it in its place by gripping round the barrel being 
shorn off. The barrel of the Burtoa 1 was burst, 
but, nevertheless, the efficiency of the breech mechanism 
remained unimpaired. We are not surprised at this 
—on the contrary, we are surprised that such a 
result did not happen more frequently in the case of 
those guns using the Government ammunition. When we 
consider the shape of the service bullet, and remember that 
the deep cavity at the base is packed with a hard clay 
plug, we cannot but remark upon the immense strain that 
must be exerted upon the barrel by the point of the first 
bullet acting on the plug in the base of its neighbour, and 
so expanding it till it really becomes a wedge in the barrel. 
That this was the case with Mr, Burton’s gun we have not 
the slightest doubt; the barrel in question was made of 
steel, and there was a distinct bulge on the metal in front 
of the fracture, showing that the bullet had wedged. 

The only rifles that were put through the fouling test at 
1000 yards were the Burton 2, Henry, and Snider naval 
rifles. The Burton and Snider succeeded perfectly, the 
shooting after 250 rounds being as good as when 
the rifles were clean. The Henry rifles failed when a con- 
siderable number of the 250 shots were fired very rapidly, 
but one of these rifles shot very well after 250 rounds, all 
of which were fired from a fixed rest, every alternate 
twenty shots being fired as rapidly as possible, the others 
being recorded shot by shot on the target. Mr. Henry 
argues that he would have obviated a great deal of this 
difficulty as to fouling had his ammunition been more 
carefully prepared, 

MANUFACTURE. 

The evidence, as regards facility of manufacture and 
strength of stock, was obtained from Colonel Dixon, R.A., 
Superintendent of the Enfield Small Arms Factory. His 
opinion is that the Albini and Braendlin, Henry and 
Martini guns can be made for about the same cost as the 
Snider; burtor, No. 1, is difficult and costly to make, and 
would be quite 30s. per arm dearer than the Snider; Fosbery, 
10s. per arm more; Joslyn, 2s. 6d. less than the Snider; 
while the Peabody and Remington would be 20s. to 25s. 
more costly than the Snider. 

The result of these trials, which have occupied much time, 
and which have been soably conducted, with an amount of fair- 
ness and impartiality that does not admit of a suspicion, is 
that the Committee are of opinion that not any of the nine 
systems possesses sufficient merit to be entitled to the first 
prize, and they, therefore, have awarded the second prize of 
£600 to Mr. Henry. We can vouch for the correctness of 
the details in this article, having, by the kindnessof the War 
Office and the Select Committee, had access to all the 
experiments. We could not have treated the subject other- 
wise than in the present form owing to the demands upon 
our space, and we contidently predict that the Committee’s 
Report, when printed, will form a valuable addition to an 
engineer’s or gunmaker’s library. 








FOREIGN AND COLONIAL RAILWAYS. 


THE severe financial difficulties through which the Northern of 
Spain Railway has been passing of late have had the effect of direct- 
ing public attention a good deal to the early history of the under- 
taking. The line was decreed by a law of November 14th, 1855, 
and as the Spanish public was impatient for the realisation of the 
advantages which it hoped to derive from the enterprise, the 
Government engineers hastenéd to comply with the general 
wishes by drawing out a route for the section from Valladolid to 
Burgos, and the branch from Venta de Banos to Alar del Rey. 
These two lines were tendered for by the Spanish Crédit Mobilver 
in March, 1856, and in July of the same year a provisional conces- 
sion was made to the same concern of the difficult passages of the 
Guadarrama and the Pyrenees—that is, of the sections from 
Madrid to Valladolid, and from Burgos to Irun. The preliminary 
plans of the Pyreneean section were only finished in 18.8— that is, 
two years after the definitive concession was granted. Whoever 
passes over the Northern of Spain Railway as now completed will 
render homage to the undeniable ability displayed by the engi- 
neers of the Spanish Government in the selection of the route 
taken, having regard to the almost incredible difficulties presented 
by the passage of the Pyrenees and the Guadarrama; but the 
estimates made by the same officials as to thecost of the works under- 
taken have proved grievously inadequate. This error arose from two 
causes—first, from a too low conception of the difficulties of the 
undertaking; and, secondly, from inaccurate Opinions as to the re- 
sources of Spain in the matter of railway construction, which 
were assumed for the nonce to be eqtial to those of France and 
Belgium. The original estimated length Of the whole lino was 





448} miles, and it was calculated that it would cost on an average 
£13,689 per mile, reduced by Government subventions to £9083 
per mile, the assistance promised by the State being £4606 per 
mile, or 33°6 cent. of the whole estimated cost. The actual 
length of the fine is 460 miles, and the real cost has been £29,091 
per mile, reduced by Government subventions to £24,269, the 
assistance rendered by the State in the shape of subventions being 
£4822 per mile, or 16°6 per cent. of the whole actual cost. The 
Madrid and Valladolid section, on which the of the 
Guadarrama occurs, involved an outlay of more than double what 
it was expected to cost, and the same may be said of the Burgos 
and Irun, or Pyreneean section. Even on the Valladolid and Burgos 
section and the Alar del Rey branch the original estimates were 
considerably exceeded. The upshot of the matter has been that 
while the cost of the line was originally ted at £6,135,000, it 
really Joobe wp 06 59, HOOT. Now that, the line is completed, 
be seen that there is very wonderful in the 
fact that it cost nearly £13,500,000, In the Guadarrama, for 
example, the absolute want of means of communication, of 
villages, and of houses, necessitated the transport on the backs of 
mules of all the materials required for construction purposes. It 
was also necessary to collect workmen, and all matters required 
for their existence, from a considerable distance, and to build can- 
teens for a population of 15,000 men, who bad to be maintained 
for several years in comparative deserts, in a climate rigorous in 
winter and extremel ot in summer, the result being that, 
notwithstanding the elevation of the soil and the —— drought, 
there were frequent outbreaks of deadly fevers. In the Pyrenees 
the same difficulties presented themselves, to say nothing of the 
scarcity and bad quality of the constructive materials required 
and the wet and slippery nature of some of the land traversed, 
while the Pyreneean section also comprises no less than forty 
tunnels ! e may, perhaps, refer at some future time to other 
points in connection with this important although unfortunate 
railway. We may as well add now, however, a few details as to 
the rolling stock possessed by the company, which comprises 
thirty-seven eight-wheeled engines, costing (at £3760 each) 
£139,120; 138 six-wheeled engines, costing (at £2720 each) 
£375,360; five station engines, costing £10,200; three royal car- 
riages, costing £5600; eighty-six first-class carriages, costing (at 
£488 each) £41,968; 115 second-class carriages, costing (at £400 
each) £46,000; 193 third-class carriages, costing (at £300 each) 
£57,900; and 2774 trucks and wagons, costing (at £158 each) £521,512, 
making the aggregate cost of the rolling stock upon the line 
£1,197,660, increased by transport expenses to £1,361,351, 

We gave some details in a recent number as to the number of 
engines and carriages placed upon each of the Indian raiwnys, It 
may now be noted that the expenditure of each company fo” rolling 
stock and engines was as follows to the close of 1866:—Kast Indian, 
£2,880,000; Great Indian Peninsula, £1,448,000; Madras, £609,888; 
Bombay, Baroda, and Central India, £779,763; Scinde, £172,647; 
Punjaub, £338,931; Delhi, £106,950; Eastern Bengal, £174,282; 
Calcutta and South Eastern, £136,200; and Great Southern of 
India, £50,145. In connection with the working of Indian rail- 
ways there is one matter of great importance which cails for 
notice, viz., the climatic effects of this industry upon Europeans. 
We find that in 1866 the number of Europeans and East Indians 
employed upon some of the lines was as follows;—Kast Indian, 
1696; Madras, 622; Scinde, 229; Eastern Bengal, 158; and Calcutta 
and South Eastern, thirty-one. The total vacancies occasioned 
among these employés by death, resignation, or discharge in the 
half-year ending June 30th, 1866, was as follows:—East Indian, 
422; Madras, 111; Scinde, eleven; Eastern Bengal, forty-nine; and 
Calcutta and South Eastern, nine. Of the persons comprised in 
these figures the annexed numbers were Europeans:—EKast Indian, 
296; Madras, sixty-four; Scinde, nine; Eastern Bengal, thirty-six; 
and Calcutta and South Eastern, nine. The total deaths of 
Europeans on all the lines in the six months ending June 30; 1860, 
were as follows:—Madras, five; Great Southern of india, nil; Great 
Indian Peninsula, nine; Bombay, Baroda, and Central India, two; 
Scinde, one; East Indian, twenty-five; Eastern Bengal, two; 
Calcutta and South Eastern, nil; and Punjaub and Delhi, one; 
total, forty-five. In the same six months eight East Indians died, 
so that they resist the effects of the climate much better than 
Europeans; this, indeed, was to be anticipated. It is to be. re- 
marked that the expression ‘‘ East Indians ” must not be taken as 
implying “‘ natives,” but half-castes, The Indian railway com- 
panies are wisely acting upon the principle of employing as many 
native servants as possible; for instante, in 1866 the East Indian 
had fio fewer than 19,204 native employés. 

The Southern of France Railway Company has obtained from 
the State ah important modification in its original Act of Conces- 
sion, the object being to assure the immeriate execution of a line 
from Perpignan to Port Vendres. The company, it appears, dis- 
played some hesitation to commence the works, in consequence of 
the small profit realised on Pyreneean lines, while the State was 
anxious to stimulate the execution of the line in question, The 
result is that the construction of the line, instead of remaining at 
the charge of the company, will be effected in accordance with the 
conditions of the celebrated French law of 1842, Thus the State 
will purchase the necessary lands and execute the earthworks and 
works of art, while the company will only have to supply the bal- 
last, the fixed plant, and the rolling stock, The company is about 
to construct at Paris a large hotel, similar to the hotels built by 
the Paris, Lyons, and Mediterranean, and the Orleans companies, 
for the purpose of accommodating its central administration. 

Attention continues to be directed to the best means of carrying 
another line of railway through the Alps. That great mountain 
chain may be traversed at severai points. A passage near the 
littoral of the Mediterranean has been conceded to the Paris, 
Lyons, and Mediterranean Railway Company ; and a line between 
‘Youlon arid Genoa, vid the Corniche, will certainly have its utility, 
but it is too circuitous to meet the great current of traffic which, it 
is hoped, will one day arise between the North of Europe and 
Italy. ‘he passage of Mont Cenis, above by the Fell system, and 
below by a tunnel, will accommodate the relations between Italy— 
and in speaking of Italy we include also Egypt and the Kast—and 
the centre of France ; but England and Germany will probably 
desire also a route independent of France, passing through the 
free territory of Switzerland. ‘The principal Swiss passages are 
three in number, viz., the Simplon, the St. Gothard, and the Luck- 
manier ; we make no allusion to the St. Bernard and the Splugen, 
since they have been but little studied. The passage of the Sim- 
plon terminates at the Lago Maggiore in Italy and at the Lake of 
Geneva in Switzerland ; this name has become celebrated in rail- 
way industry by the troubled history of the “ Line of Italy” Rail- 
way Company. Some earthworks have been executed on each side 
of the mountains, but the piercing of them has not been yet com- 
menced, and will involve great labour and a very considerable out- 
lay. The “Line of Italy” Company, having been in difficulties, 
is not likely at present to bring the enterprise to a successful con- 
clusion ; and Switzerland, properly so called—that is, the rich Ger- 
man cantons—is, if not hostile, at least indifferent to the progress of 
the passage of the Siiplon, Any line of railway crossing the 
Alps by the Luckmanier would terminate on the one side by the 
Lake of Como, and on the other side at the Swiss Union Ruilway 
and the Lake of Constance. What Switzerland is said to wish for, 
and what it is urged, is most in the interest of England, Belgium, 
and the Low Countries, is a direct passage of the Alps from the 
north to the south—a passage independent both of France and 
Germany. Such a passage has only one possible route, viz., the 
St. Gothard, 
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OUR IRONCLADS. 


WE must again trouble our readers with a few remarks 2 ge 4 
of reply to ENGINEER’s rejoinder to our last article on 
our ironclads, THE ENGINEER of our being dis- 


a 


courteous, but we have no reason eecithdeww any portion 
our former remarks. It has for months past been manifest to 
readers of THE ENGINEER that no amg, ever made now in its 
columns So te her Majesty’s ships fairly, or to balance facts 
concerning them in a scientific spirit. Ever since THE ENGINEER 
advocated the adoption of Mr. Henwood’s full-rigged monitors, 
which Mr. Reed condemned, and which would capsize in a breeze 
of wind, in our opinion, it has systematically detracted from the 
merits of Mr. Reed’s ships, and as systematically extolled their 
rivals, THE ENGINEER is now doing its best to y= 
believe that the Achilles is the best ironclad we have got, and 
hon one of the worst. -Whereas, as one of her own 
officers testified last week in our columns, and as Admiral Yelver- 
ton testified last year, the Bellerophon is, undoubtedly, the noblest 
fighting ship yet in commission. If THE ENGINEER had its way 
we should go on building ships like the Achilles, which almost 
S00 0 See Se ae ae Cee Soo has Gan eee 
Sogo ten Wie ould quail Sckd te cory of hata, 
greater e is could possibly the navy o' 
and, discourteous as it may appear, we shall strenuously oppose 
£0 fatal ascheme, or, rather, we should oppose it if it were enter- 
tained by vy Pn in authority, but that is not the case. It is 
left to THE ENGINEER alone to give countenance to so absurd a 
scheme. The Board of Admiralty is composed of men of too 
much discernment and too much experience in naval affairs to 
wish, for a single moment, to revert to long, unwieldy ironclads. 
We do not wish to bandy words with THE ENGINEER respecti 
what we named the ‘‘clique” of writers who pen its na’ 
articles; all we wish to imply, and what we maintain is, that ever 
since the Chief Constructor opposed THe EncinzER Henwood 
monitor scheme he has been systematically attacked—or rather 
his ships have been—in the columns of THz ENGINEER. This, we 
contend, is wrong. Our ironclad ships are the property of the 
nation. The a of the country depends upon their efficiency, 
and every preju or misleading article respecting them is an 
attempted wrong upon the public. Let THe ENGINEER drop 
personal animosities, deal fairly by the ships, expound in parti- 
cular the defects of their engines, and it may rely upon their 
my nothing but friendliness from us. \ 
pon the changes made in the design of thé Achilles we shall 
not at present dwell. THE ENGINEER must, indeed, be uninformed 
if it does not know both that the addition of weights above the 
water-line has conduced to the steadiness of some of the ironclads, 
and that such weights were, in fact, added, even above_the upper 
deck of the Achilles by the present Comptroller of the Navy. In 
order to prove that the Bdlosephen is a very bad roller, and the 
Achilles is not, our contemporary quotes one case of the latter ship 
rolling 16 deg. and the Bellerophon 22 deg. He suppresses the 
fact that there are also instances of the Achilles rolling more than 
the Bellerophon. Such a mode of proceeding is simply deplorable. 
Every seaman ows in some waves one ship will roll more 
than another, while in others she will roll less. ere is a rela- 
tion between the waves and the ship’s movements, which may be 
favourable or unfavourable according to the size of the waves and 
the speed they are moving at. Besides, everybody knows that the 
rolling of a ship is greatly affected by having more or less coals and 
stores on board. It is perfectly idle, therefore, to select one 
instance of rolling as a proof of a ship’s good or bad quality in this 
respect. There is no force whatever, therefore, in THE ENGINEER'S 
argument. We will add that our information on this subject is 
not derived from the published reports alone. These reports, even 
when officical, are only what the several captains say their ships 
will roll, They may, and no doubt do, make mistakes; they may 
stretch a point in favour of their own ships, although we hope and 
believe they do not. But we are in constant communication with 
the officers of the fleet of all es, and we hear all opinions, and 
we have thus learnt, beyond all doubt, that the Bellerophon is a 
very steady ship indeed, much superior in this respect to very many 
wooden frigates and line-of-battle ships. THE ENGINEER strives to 
bring the Bellerophon under the imputation that when she had 
but two guns on she could not fire them satisfactorily. It 
does not succeed. The only imputation that can justly be brought 
about against the ship is, as we lo’ ago stated, that she could not 
fire pigs of ballast. As to the speed of this ship, the argument of 
our contemporary is astounding, for it seems to imply a positive 
orance of the whole question. Its original position was that 
the Bellerophon failed in s We replied, when she does so it 
is because steam power falls saort of what was intended, and when 
a ship fails from this cause the remedy is to give her more. Our 
contemporary rejoined that she could not have more power for 
want of internal capacity; and to this we answered that the Lord 
Warden and Lord —— which are shorter ships, possess it, and 
therefore the Bellerophon might ss it also. Now, what does 
our contemporary say? Why this. ‘‘ The Bellerophon, with 5966- 
horse power, attained a speed of 14227 knots.” ery well; that 
is precisely our point. The undertaking of the designer was that, 
with 6000-horse power, she should go fourteen knots. Our con- 
temporary says she has failed, because she has gone a quarter of a 
knot faster with a little less power. Such writing is beneath con- 
tempt. Further on, he says, at sea, the Bellerophon steams eleven 
knots with an indicated horse-power of 4156 horses, and this was 
true on one occasion, but the ship was at the time very foul, and, 
therefore, not in a state for steaming properly. Last week she 
steamed from Plymouth Nound to the Lizard and back, averaging 
over the six hours’ run a speed of very nearly 12 knots, with less 
than 4156 horses. Did our contemporary know this, or did he not? 
If he did, why did he suppress so convincing a fact? If he did not, 
why does he write without proper information? 

The fact is, the whole course of THE ENGINEER'S arguments and 
statements on this subject are unfounded. He takes imperfect 
sea-trials, and retends to find in them ships that do not exist. We 
tell him siainty that he is prejudiced and in error. We have 
given examples. of this; we will give one more. He says, 
opting of the Lord Warden and Lord Clyde:—“ These shorter 

hips with much heavier hulls actually beat the longer ship with a 
lighter hull in speed, with engines of less power.” The stat t 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

2988. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “A 
novel kind of nail or tack for upholstery and cabinet work.”—A communi- 
cation from Louis Gabriel Ragueneau, Faubourg St. Martin, Paris.—24th 
October, 1867, 

3028, JOSEPH DE SILVA, Liverpool, “ Improved composition for coating the 
bottoms of iron, steel, and wooden ships, and other navigable vessels and 

marine works "— 8th October, 1867. 

93. JOHN HENRY GLEW, Howland-street, Fitzroy-square, London, ‘* Improve- 
ments in the manufacture of boots, shoes, and gaiters.”—l0/h January, 


1868, 

302. JOHN DICKINSON BRUNTON, Leighton-crescent, Kentish Town, Middle- 
sex, “Improvements in machinery or for cutting, dressing, 
planing, turning, and stone. ’-—28th January, 1868. 

410. CHRISTOPHER BRAKELL, Windsor-road, Lancashire, ‘‘ Improve- 
ments in apparatus for measuring fluids." —6th February, 1868. 

456. THOMAS SMITH, Walnut Tree-walk, Lambeth, Surrey, “ Improvements in 
steam counters or machines,”—11th February, 1868. 

471. HENRY STRACEY BARRON, Alexandra-terrace, Barking-road, West 
Ham, Essex, “Improvements in double-action reciprocating pumps, by 
which the usual suction and delivery valves are dispensed with, and their 
fanctions performed by means of a sliding action of the barrel.” 

472.. JOHN SMITH, Cheetham, Manchester, ‘‘ Improvements in apparatus for 

animal and vegetable substances, and for evaporating the solution 
obtained in such processes.” 

473. AUGUSTUS FREDERICK BAYFORD, Hamilton-terrace, St. John’s Wood, 

iddlesex, ‘‘ Improved apparatus for facilitating the watering of plants in 
= in conservatories, greenhouses, and other similar structures.”—12th 


‘ebruary, 

495. DAVID ELLAND, High Ousegate, Yorkshire, ‘‘ Improved apparatus for 

in railway carri: between drivers and guard.” 

502. GEORGE ADOLPHUS FITZMAURICE EICHBAUM, Southampton-buildings, 

,Chancery-lane, London, “Improvements in means or for 
indicating the amount of money received by omnibus conductors and other 
persons.” —14th Fe , 1868. 

507. RICHARD HUCKNALL Rimes, Bradford, Yorkshire, ‘‘ Improvements in 
boots and shoes.” 

513. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “An improved 
material applicable for the manufacture of felted and other fabrics.”—A com- 
munication from-Louis Auguste Roux, Boulevart St. Martin, Paris. 

516. JAMES LEETCH, Birmingham, “ An improved apparatus for transmitting 
signals by pneumatic pressure.”—15th , 1868, 

527. JOHN CRONIER, Hyde-road, London, ‘‘An improved universal rotary 
heel for boots and shoes.” 

528. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in kilns and apparatus employed in the manufacture of 

bricks.”—A communication from Charles L. Cornish and John McDonald, 
New York, U.S. 

530. ROBERT BUTTERWORTH, Patricroft, Lancashire, ‘‘ Certain improvements 
in looms employed in the manufacture of smallware goods.” 

531. ROWLAND BAGULEY, Blackburn, Lancashire, “ Improvements in shuttles 
for looms for weaving.” 

532. JAMES HINKS and JOSEPH HINKS, Birmingham, “‘ Improvements in 
portable stoves.” 





A 





582. MARC ANTOINE FRANCOIS MENNONS, S P gs, Ch y- 
lane, London, “ An improvement in certain descriptions of bristle brushes.” 
uni from » Wi US. 


+h mn Aa 








Lancashire, “ Certain in machinery or apparatus em, 
sizeing yarn, termed ‘tape legs,” being also applicable to other similar 
584, THOMAS BURY and JOHN ROBSRT BURY, Blackburn, Lancashire, “ Im- 
provements in shuttles for looms for weaving.” 
585. JESSE WHEATLEY, East Moulsey, Surrey, ‘ An improved construction of 


chimney pot. 
586. ALFRED VINCENT NEWTON, Chancery-lane, London, “‘ Improvements in 
mowing machines."—A communication from William Farr 
Good East New York, New York, U.S. ’ 

587. WILLIAM WILSON, Newcastle-on-Tyne, ‘‘ Improvements in for 
lubricating the sliding valves and pistons of steam .” —A communica- 
tion Freiderich Schauwecker, Weiden, Bavaria.—2\st February, 1868. 

588. AUGUSTUS DE' METZ, Wolverhampton, ** [mprovements in 
commode-pots or vessels to be used as waterclosets or ‘ed 

590. JOHN MCCALL, Houndsditch, London, “ An improved mode or process of 

meat. 


preserving 

591. CHARLES JOHN. GALLOWAY, Manchester, “ Improvements in wrought 
iron and steel piles, pillars, and columns,” 

592. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Imp in hinery for supplying type forms in printing 

with various coloured inks for each impression.”—A communication from 
George Washington Wood, Richmond, Indiana, U.S. 

593. JOSEPH NEEDHAM, Piccadilly, London, ‘‘ Improved fastenings for gloves, 

and other articles.” 
594. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
icable to’ steam r and other furnaces.”—A communication from 

William Henry Nobles, St. Paul, Minnesota, and Milton Vorse Nobles, 
Elmira, New York, U.S. 


595. JAMES JONES ASTON, Pembroke-gardens, Kensington, Middlesex, ‘* Im- 
provements in machinery or propellers applicable for the propulsion of ships 
boats, and other vessels on and over the water.” 

596. BENJAMIN EDWARD REINA NEWLANDS, Malvern-terrace, Chariton 
Kent, ‘* Improvements in treating spent oxide of iron, or oxide of iron which 
has been used in gasworks or otherwise, to separate sulphur from 
sulphuretted hydrogen, and in the purification of sulpbur obtained from such 
oxide of iron.” 

597. WILLIAM HAWKES RYLAND, Birmingham, “ Improvements in fastenings 
for articles of dress and jewellery.” 

598. FRANCIS SANGSTER, Dacre Park, Lee, Kent, “‘ Improvements in parasols 
and umbrellas.” 

599. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in electrical signal or alarm apparatus.”—A communica- 
tion from George Washington Shawk and Job Franz, Cleveland, Ohio, U.8. 

600. SAMUEL FirTH, Leeds, Yorkshire, ** Improvements in machinery for 
cutting coal, stone, or other minerals.” 

601. ELIZABETH JEWEL NICOLL, Oxford-street, and THOMAS MARK ABLETT, 
High Holborn, London, “ Improvéments in waist springs for boots and 
shoes.” 

603. RICHARD HEATHFIELD, Birmingham, “ Improvementsin the manafacture 
of cut nails.”—22nd February, 1868. 

605. JAMES WREN WATTS, Norway-street, St. Luke's, London, “ Improve- 
ments in machinery for preparing vegetable fibre.” é 

607. PHILIP HENRY HANCOCK, Tachbrook-street, Pimlico, Middlesex, and 
JOSEPH PAXTON FRENCH, St. Andrew’s-terrace, Wandsworth-road, Surrey, 
“ I 








533. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “‘ An imp! 
vegetable extract for culinary purposes.”—A communication from Gustave 
de Villepoix and Joseph Francois Bonnaterre, Boulevart St. Martin, Paris. 


p in printing machines.” 
609. JOHN MACINTOSH, North Bank, Regent’s Park, and WILLIAM BOGGETT, 
Lindsey Houses, Chelsea, Middiesex, ** Improvements in the manufacture and 

| of elastic goods or fabrics.” 





534. CLINTON EDGCUMBE BROOMAN, Fieet-street, London, “ Impr in 
breech-loading fire-arms.”—A communication from Antoine Alphonse 
Chassepot, Paris. 

535. WILLIAM PERKINS, Russell-place, Fitzroy-square, London, and GEORGE 
GRAINGER TANDY, Anerly-road, Penge, Surrey, ‘‘ An improved prepara- 
tion or Pp 1 applicable for insulating electric d and for such 

pu: as india-rubber and other valcanisable gums are applicable.” 

536. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘An improved 
material for the base of artificial teeth and for other purposes, and also an 
improved construction of mould for forming dental plates.”—-A commanica- 
tion from John Alexander MacClelland, Louisville, Kentucky, U.S. 

537. JOSEPH THOMPSON, Manor House, Camberwell-road, and JOHN THOMP- 
SON, Camberwell Green, Surrey, “* Improvements in fastening railway rails.” 

539. WILLIAM WEILD, Manchester, ‘‘ Improvements in the process of treating 
sewing threads to prepare, starch, dress, polish, and wind the same, and iu 
some of the machinery to be employed therein.” 

540, WILLIAM BETTS, Wharf-road, City-road, London, “ Improvements in the 
production of trade marks or other designs upon metallic capsules for botties 
and other like receptacles, and in the apparatus employed therein.” 

541. HUMPHREY CHAMBERLAIN, St. John’s, Wakefield, Yorkshire, ‘‘ Improve- 
ments in the facture of comp d bricks, and in the machinery or 
apparatus employed therein.”—18th February, 1868. 

542. JOSEPH HIGGINBOTHAM and LEWIS MOORE, Manchester, ‘‘ Improve- 
ments in machinery for turning, grinding, and polishing rollers or cylinders 
composed of metal or other material.” 

543. THOMAS BEELEY, Hyde, Cheshire, ‘‘ Improvements in keirs.” 

544. RICHARD BLEZARD, Liverpool, ** Imp’ in hii for cleaning 
wheat and other grain.” 

545, JOHN KIRKLAND, Liverpool, ‘‘ Improvements in the construction of 

jumps. ” 


its in self-acting 
furnaces for the 
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546. EDWARD WRIGHT, Bradford, Yorkshire, “ Imp: 

means or apparatus applicable to steam boiler and other 

ption or p of smoke.” 

547. WILLIAM COOKE and JOHN COOKE, Tinsley, Rotherham, Yorkshire, “ Im- 
P n the facture of finished irons.” 

549. JOSEPH JACKSON KING, Glasgow, Lanark, N.B., “‘ Improvements in 
sewing machines.” 

550. WILLIAM HENRY STEEL, Park-road, Clapham, Surrey, “‘ Improvements 
in hand saws for cutting dovetails and for other purposes.” 

551. WILLIAM EDWARDS, Wolverhampton, ff , “* Imp in 
roughening the shoes of horses and other beasts of draught and burden.” 

552. RAOUL PAUL FAUCHEUX, Caversham-road, Kentish Town, Middlesex, 
“Improvements in reels or bobbins, and in means or apparatus to be 
applied thereto.” 

554. GEORGE POMEROY DopGE, Upper Thames-street, London, “ Improve- 
ments in the manufacture of india-rubber valves, valve seats, and other 
similar articles.” 

555. GEORGE POMEROY DODGE, Upper Thames-street, London, “ Improve- 
ments in packing for the stuffing-boxes of steam engines, and for other like 











pu y 

556. FELIX HONORE RENAULT, Rue de la Chaussee d'Antin, Paris, ‘* An im- 
proved combined umbrella and walking stick.” 

557. JAMES GRAFTON JONES, near Newport, Monmouthshire, ‘‘ Improve- 
ments in hinery for exhausting air, suitable to be used for ventilating 
mines, and for other similar purposes.” 

558. WILLIAM STUART GUINNESS, Cheapside, London, “ Improvements in 
sewing machines.” 

559. JOHN LORD, Oadby, near Leicester, ‘Improvements in apparatus for 
coupling and uncoupling railway carriages and vehicles.” 

560. LIONEL BARNET JOSEPH, Upper Norwood, Surrey, “ Improvements in 
carriage and other wheels and tires.” 

562. WALTER MYERS, Birmingham, “Improvements in lockets, miniature 
bracelets, and miniature brooches.” —19th February, 1868. 

563. PHILIP BAUER, JAMES JOHNSON, and WILLIAM JONES, Manchester, 
“Certain improvements in apparatus to be employed for lubricating re- 
volving shafts or axles.” 

566. PIERRE NICOLAS GOUX, Rue de Longchamps, Paris, “ Improvements in 

lecting and in disinfecting human excreta, and converting the same into 








is not true. The only reliable trials, so far as the careful observa- 
tion and record of power and are concerned, are the mea- 


sured mile trials. Now, how do they stand? Taking the final load 
draught trial of each ship we ion : ey 
Horse-} er. 8 . Cc 5 
Bellerophon .. .. eat oe ce tein ee nis aie 
Lord Clyde.. .. eo eo 13°433 2. oe 502 154 
Lord Warden .. .. 6706 «+ 13496 .. .. 469 146 


Here we see that, power for power, the Bellerophon is much the 
fastest ship, and is of higher merit as a steamship than the Lord 
Clyde or Lord Warden. It is perfectly true that these ships often 
beat her, but the cause always in such cases is that her steam 
power is not maintained; and what we say is, that it is monstrous to 
ponent — a o a ey high go as fast without her 

with i or is it at high speeds only that the 
Be erophon beats the other two ships, for neither of a can do 
what she actually did do last week, viz., steam away for many 
hours at a speed of twelve and a-half knots, with only 4000 indi- 
cated horse-power. Until these facts are admitted by THE 
ENGINEER we will not further discuss other points with him, 
especially if he is so reckless as to state that the Bellerophon has 
cost 495. It is well known, and was stated in our columns 
long ago, that although some such amount is set down against her 
in the accounts, the sum includes about £100,000 which were not 
expended upon her at all, but upon foreign dockyards, and 
numerous other matters which have no sort of connection with 
the building of the Bellerophon, except in the fancies of some 
absurd financiers. _THE ENGINEER should endeavour to correct 
such blunders as this, not to propagate them, for the mere sake 
of damaging a scientific and public man,—Army and Navy Gazette. 








manure, also in the app or means employed therein.” 

567. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improved means 
for increasing the draught in steam boiler and other furnaces or fire-places.” 
A communication from Jearum Atkins, Washington, U.S. 

568. JOHN HULLETT, Parbrook, Hants, “Improvements in aéronautical 
apparatus.” 

569. JAMES GRAHAM TATTERS, WALTER KEEBLE, and BENJAMIN NEW- 
BERY, Plymouth, I hire, “ Imp in the prep ton of cigars.” 

570. THOMAS ANDREW LUMSDEN MURRAY, Brompton, Middlesex, “ Im- 
provements in rails for tramways.” 

572. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘Improvements in 
taps.”—A communication from Joseph Antoine Broquin and Armand Lané, 





Southampton-buildings, Chancery-lane, London, 

P in app: for shearing or clipping the wool or hair of 

sheep and other animals.”—A communication from James Andrew Bolton 
Higham, Melbourne, Victoria, Australia. 

575. RICHARD FENNELLY, Wellington Chambers, London Bridge, London, 
and PATRICK KENNY, Waterford, Ireland, “An improved method and 
apparatus for singeing off the hairs, bristles, and other matters on pigs in 
order to prepare them for being converted into bacon.” —20th February, 1868. 

576. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘*‘ Improvements in 
the manufacture of gas for lighting and heating.”—A communication from 
Louis Charles Emile Vial, Paria. 

577. GEORGE ALFRED BRIDGETT, Rose Bank, Fallowfield, near Manchester, 
“Improvements in steam engine slide valves, valve gear, and governors, 
parts of which are applicable to other purposes.” 

578. LEWIS MATTHEWS BECKER, Guildhall Chambers, Basinghall-street, 
London, “Improvements in. the manner'of indicating the position and 
supply of fire plags, fire cocks, fire alarms, and for other purposes.” 

580. WALKDEN THOMPSON and THOMAS STATHER, Kingston-upon-Hull, 
** Improvements in apparatus for washing and drying grain.” ; 

= a WALMSLEY and THOMAS WALMSLEY TAYLOR, Manchester, 


Paris. 
573. WILLIAM ROBERT LAKE, 
“ 








-acting registering apparatus to register 
entering into and on omnibusses, or similar vehicles plying 


611, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the manufacture of illuminating gas."—A communication from Charles 
Masier Taintor, New York U.8. 

613. GEORGE SINEFI DRACOPULO, Cardiff, Glamorgan, ‘‘ A new apparatus for 
raising or forcing water, applicable to ships, mines, and other purposes.” 

615. RUDOLPH BODMER,; JOHN JAMES BODMER, Newport, Monmouth, and 
LOUIS KUDOLPH BODMER, Lansdowne-road, Notting-bill, Middlesex, ** Im- 
pr in the fe e of artificial stone, and in machinery to be 
employed therein.”—24th February, 1868. 

617. HENRY DEFRIES, Houndsditch, London, “ Improvements in the manu- 
facture of opal or glass lamp and gas globes, chimneys, and shades of every 
description.” 

621, EDWARD THOMAS HUGHES, Chancery-lane, London, “‘ Improvements in 
the manufacture of hoop skirts.""—A communication from Thomas Burlock 
de Forest, Birmingham, New Haven, Connecticut, U.8. 

623. EDWARD HUTOHINSON, Darlington, Durham, “Improvements in the 
construction of planing machines.” 

625. JOHN DOBBS and WILLIAM Dopss, Manchester, ‘‘ Improvements in the 
ventilation of hais and similar coverings for the head.” 

629. JOHN MCLEOD, Renton, Dumbarton, N.B., “‘ Improvements in apparatus 
for washing yarns.” , 
633. CARL PIEPER, Finshury-square, London, ‘‘ Improvements in machinery 
for grinding or preparing wood for the manafacture of paper.”—A communi- 

cation from Carl Gotthelf Fischer, Dresden, rr. 

635. CARL PIEPER, Finsbury-square, London, “ Improvements in reaping 
machines.” 

637. ARTHUR MILSOM BIRCHALL, Preston, Lancashire, “Improvements in 
the manufacture of twist tobacco and the making of the same into rolls, and 
in the hinery or apparat ployed therein.” —25th February, 1868. 

639. GEOBGE COLBY MACKROW, Orchard-yard, Blackwali, Middlesex, “ Im- 
provements in the construction of batteries for ships of war.” 

641. LEWIS POCOCK, jun., Gordon-square, London, “ An improvement in book~- 
binding.” 

645, WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘‘ An im- 
proved machine intended to divide, break, or crush all substances capable of 
being triturated, more especially bones and horny substances of every kind, 
for converting them into manure.”—A communication from Eugéne Anduze, 
Passage des Petites Ecuries, Paris. 

647. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
electro-magnetic apparatus.” —A communication from Laban Clarke Stuart, 
Mamaroneck, New York, U.8. - 

649. FREDERICK MITTONETTE, Deepfields, Staffordshire, ** Impro in 
furn.ce doors.” 

651. WILLIAM DOWELL, Rhyl, Flint, and JAMES DOWELL, Penmaenmawr, 
Carnarvon, “ improvements in locks.” —26th February, 1868, 














Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

653, FRANCIS WIRTH, Frankfort-on-Maine, Germany, “ Improvements in 
pedals and damping apparatus for pianofortes."—A communication from 
Edward Zacharial, Lohnberg, Prassia.—27th February, 1868. 

658. CHARLES CLEMENT WALKER and WILLIAM THOMAS WALKER, Donning 
ton, near Newport, Shropshire, “‘ Improvements in centre valves for gas 
purifiers and other apparatus.”—27th February, 1868. 

674. JAMES GEORGE STIDDER, Hanover-street, Long Acre, London, ‘‘ Improve- 
ments in water-closets, lavatories, and urinals, and in regulating supplies for 
same by water valves.”—2sth February, 1868. 





Patents on which the Stamp Duty of £50 has been Paid- 

585. SAMUEL CHATWOOD, Bolton, Lancashire, ‘* Safes.”—2nd March, 1865. 

597. DAVID MANWELL and JAMES MANWELL, Glasgow, Lanark, N.B., 
“ Plles.”—3rd March, 1865. 

617. ABRAHAM AKEROYD, Bradford, Yorkshire, “ Dyeing.”—4th March, 1865. 

669. VICTOR DELPERDANGE, Brussels, Belgium, “ Tubes or pipes.”"—0¢h March, 


1861. 
608. HENRY TAYLOR, Nottingham, “ Lace or other fabrics.”"—4ih March, 


1865. 

615, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Tobacco pipes.” 
—4th March, 1865 

639. WILLIAM CLARK, Chancery-lane, London, ‘Shoes for horses.”—Tih 
March, 1855. 

668. GEORGE FREDERICK ANSELL, Bernard-street, Russell-square, London, 
** Gases.” —9th March, 1865. 

699. JAMES ATKINS, Birmingham, ‘‘ Manufacture of metallic bedsteads.”—13th 
March, 1865. 

619. CROMWELL FLEETWOOD VARLEY, Beckenham, Kent, “ Houses.”—6iA 

1865 


March, 1865. 
748. BENJAMIN LAWRENCE, Coleman-street, London, “ Steam.”—17th March, 
1865. 
636. LOFTUS P&RKINS, Francis street, Gray's-inn-road, London, “‘ Heating.’ 
—ith March, 1865. 
637. ALEXANDRE EUGENE ADOLPHE AUBERT, GUSTAVE EUGENE MICHEL 
other 


GERARD, Rue da Theatre, Grenelle, Paris, ‘‘ Shoes and coverings.”"— 
7th March, 1865, : 
642. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, “‘ Fire-arms,”— 


8th March, 1865. 

660. JOSEPH THOMAS HARRIS, Marsh-street, Bristol, ‘‘Iron doors.”— 
March, 1865, 

665. WILLIAM DANIEL ALLEN, Endcliffe, Sheffjeld, ‘‘ Wheel tires.”—9th 
March, 1865. 

718. LONGIN GANTERT, Glasgow, Lanark, N.B., ‘‘ Bleaching and dyeing.”— 
14th March, 1865. 

648. JOHN SHANKS, Barrhead, Renfrew, N.R., ‘“‘ Water-closets.”—8i March, 


1867. 
> he ge CLARK, Chancery-lane, London, ‘‘ Revolving fire-arms.”—9th 
. 1665, 
662. ROWLAND GEORGE FISHER, Great George-street, Westminster, “ Zinc,”— 
708. FoRDAN GATLENG, Indianapolis, Marion, Indiana, U.S8., “ Fire- 
. RICHARD y 
arms.”—21st March, 1865. 
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Patents on which the Stamp Duty of £100 has been Paid. 

569. HUGH ADAMS SILVER and HENRY GRIFFIN, Silvertown, Essex, “ India- 
rubber.” —6th March, 1861. 

604. JOHN HrRst, jun., and JAMES HOLLINGWORTH, Dobcross, Saddleworth, 
Yorkshire, “ Weaving.”— 11th March, 1861, 





Wotices of Intention to Proceed with Patents 
2988. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “‘ 4 novel 
kind of nail or tack for upholstery and cabinet work.”—A communication 
om Louls Gabriel Ragueneau, Faubourg st. Martin, Paris.—24th October, 
1867. 
3014. GEORGE DORSETT, EDWARD DORSETT, and JOHN BENNINGTON BLYTHE, 
London-street, London, “ Improvements in the mode of and apparatus for 


ABSTRAOTS OF SPRCPIGA TION 8. 
The following descriptions are made from THE 
ENGINEER, at the office of her Majesty's Comndionare of Pateiee 
Class 1.—PRIME VERS. 
Including Fixed Steam and other ‘Ene Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 
2245. C. D. ABEL, ‘buildings, Chancery-lane, London, ‘* Combined 
gas and air engines.” —A communication.—Dated 3rd August, 186%. x: 
it of mechanism for 
Secondly, an 
improved mechanism for actuating the slide valve, and for raising the piston 
before the commencement of the up-stroke. Thirdly, an improved constrac- 
tion of the slide valve, operating in combination with the several gas and air 





burning the gases arising from the distillation of liquid hyd bons, and 
also in economising fuel by the said process.”—26¢h October, 1867. 

3027. WILLIAM PAYNE and ALEXANDER BLACK FRASER, Liverpool, “ Im- 
provements applicable to ships’ and other pumps.” 

3028, JOSEPH DE SILVA, Liverpool, ‘‘ Improved compositions for coating the 
bottoms of iron, steel, and wooden ships and other navigable vessels, and 
marine works generally.” 

3029. GEORGE SMITH, Liverpool, ‘‘ Improvements in marking-boards used in 
the game of billiards, parts of which are applicable to registering the num- 
bers of persons passing through pay gates, or conveyed by vehicles.” 

3030. HENRI ADRIEN BONNEVILLE. Porchester-terrace, Bayswater, London, 
** A new and improved hine for facturing paper bags.”—A commu. 
nication from Joseph Auguste Puginier, Lyons, France.—28th October, 1867. 

3045. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
machines for twisting lines, cords, ropes, and cables, and hanking and coil- 
ing the same.”—A communication from Chauncey Orrin Crosby, New Haven, 
Connecticut, U.S, 

3047. WILLIAM BISHOP and BENJAMIN BURNINGHAM, Pratt-street, Camden 
Town, London, “ Improvements in apparatus for preventing effluvia enter- 
ing tanks or cisterns from the waste pipe.” 

3049. WILLIAM PEACOCK SAVAGE, Hilgay, near Downham, Norfolk, ‘‘ Im- 
provements in machinery for excavating, raising, aud depositing soil.”—29¢h 
October, \847. 

3051, GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improved mode 
of preventing incrustation in and removing it from steam boilers.”—A com- 
munication from Josiah Johnson Allen, Philadelphia, Pennsylvania, U.S. 

3042. WILLIAM HENRY ANGSL BOWHAY, Modbury, Devonshire, “ Iinprove- 
ments in the construction ot horse ploughs.” 

3056. THOMAS EDWARD SYMONDS, Adam-street, Adelphi, London, “* Improve- 
ments in the construction of ships and other vessels propelled by screws.’’ 
3057. FREDERICK PIERCY, Somerset-chambers. Strand, London, ‘‘ Lmprove- 

ments in the method of tinting or colouring photographs, engravings, water 
colour and otlier drawings, or porcelatn.—30th October, 1867. 
3062. ROBERT CLEGG, Islington, London, “ Improvements in the construction 





of pumps.” 
3064. WILLIAM SMITH DIXON, Bellisle, Ayrshire, N.B., “ Anew process of 
producing a blue dye or colouring matter.” 


3069. WILLIAM Rospert LAKE, Southampton-buildings, Chancery-lane, 
London, ** An improved mode of and apparatus for exhausting or rare‘ying 
the air in vessels for food-preserving, dist Hing, and other purpo-e3.”—A 
communication from James Gordon and John Archbald, San Francisco, 
California, U.S. 

3070. ISAIAH KENDRICK, Walworth, Surrey, ‘‘ Improvements in steam 
boilers,”’—# ist October, 1867. 

3080. SAMUEL PARR and ALFRED STRONG, College-hill, Cannon-street, Lon- 
don, ** Improvements in the construction of buildings, arches, bridges, coffer 
dams, wharf walls, and such like structures, and in the floors and roofs of 
buildings and floors in other situations.” 

3088. WILLIAM DARCY, Glasgow, Lanarkshire, N.B,, “ Improvements in 
fastening and strengthening gates, a d in the means employed therefor.” 
3086. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An im- 
proved hat cover "—A communication from Auguste Krunier, Passage des 

Petites Ecuries, Paris.—2nd November, 1867. 

3117. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improve- 
ments in counting, reckoning, or calculating apparatus.”—A communi- 
cation from Charles Denis Labrousse, Paris. 

3118. EDWARD CHARLES VINE Cox’s-court, Little Britain, London, ‘‘ Im- 
provements in stays, corsets, bodices, and riding belts.” 

3119, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘ Improve- 
ments in railway and other brakes.”—A communication trom Désiré Parfait 
Lefévre and Louis Philippe Dorré, Boulevart St. Martin, Paris. 

3122, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ [mprovements 
in steam boilers.”—A communication from Join Beyjamin Roct, New York, 


U.S. 

3124 ARTHUR MCDOUGALL, Manchester, “ Improvements in apparatus for 
stirring or agitating solid substances, and for exposing them to the action of 
the air, gases, and vapours.”—5th November, 1867. 

3137, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in planofortes.”"—A communication fram Luigi Caldera, Ludovic 
Montu, and Stefano Brossa, Boulevart St. Martin, Paris.—6th November, 
1867. 

3140 THOMAS JAMES BAKER, Farnden, near Newark, Nottingham, ‘‘ Im- 
provements in the manufacture of wheat and other grain into flour, and in 
the machinery connected therewith.’ 

3149. JAMES WHEELER, Regent-street, London, “ Improvements in gloves.” 

3151. THOMAS CLARK, Gray’s-inn-square, London, “ Improvements in the per- 
mauent way of railways.”—7th November, 1867. 

3152. THOMAS BLACKBURN, Blackburn, Lancashire, “ Improvements in looms 
tor weaving.” 


3153. CHARLES ANDERSON, Fettykil Leslie, Fife, N.B., “ Improvements in 


in the cylinder and valve cover. Fourthly, an improved construction 
the circu 


directly to a mill shaft by an endless band, The specification 
of this invention is too elaborate to be quoted here in detail. 


ar BEWLEY, jun., Uttoxeter, ‘‘ Rotary pumps.”—Dated 3rd August, 


Here, the case within which the revolving disc or impeller works for forcing 
the water, &c., admitted at its central part, out through its circumference, as 
required, is constructed with an annular groove or space adapted to receive an 
annolar ring, which is formed round the circumference of the revolving disc, 
the outer and inner circumferences of which ring, and the parts of the-case in 
which the same works, are turned and bored to a truly cylindrical form. By 
this means a practically water-tight joint is obtained, without the risk of 
undue friction from the contact of the working parts. The parts of the case 
on each side of the groove or annular space in which the disc revolves, in 
which parts are formed the passages for admitting the water into the discs at 
its central part, and those for delivering it therefrom at its ci , are 
respectively furnished with radial partitions, in order to prevent loss of power 
in giving rotary motion to the water. The case is aso constructed with one 
movable side, in order to admit of the disc being taken out of the case and 
reinserted as required, without the sity of di ing the pum» from 
its supply and delivery pipes. This movable side is provided witb a stuffing 
box, through which the shaft of the revolving disc works. The revolving disc 
is constructed, as above stated, with a ring adapted to fit and work in a corre- 
sponding cylindrical space formed in the case, and has the requisite water 
p2zssages formed in such ring, instead of being made, as usual, to extend from 
the circumference to near the centre of the disc, and these water passages 
formed in the ring have an involute or other suitable curvature adapted to 
coincide as nearly as practicable with the direction of motion of the ends of 
the passages. These passages through the ring of the disc are made of an 
uniform cross-section throughout, and they are proportioned in area to the 
quantity of water, and the height to which it is required to be raised by the 
mae also to the speed at which the pump is to be worked.—Not proceeded 
with, 

2249. A. BUDENBERG. Manchester, “ Apparatus for indicating and registering 
the pressure of steam in steam generators, and the pressure in hydraulic 
presses, &c.’"—A communication.— Dated 3rd August, 1867. 

This invention cannot be described without reference to the drawings. 


2264. J. HEATON. Langley Mill, Derby, ‘*‘ Blast furnaces.”—Dated 5th August, 
1867. 3 
The claims obtaining the draft or blast in blast furnaces by con- 


v 


tinuing the upper part of such furnaces into a chimney of the required height 
with openings for the feeding of the charges, substantially as described. 


i _ Class 2.—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

Harness, &c. 

2204. A. MURRAY, Portsmouth, ‘‘ Apparatus for hauling vessels or other heavy 
bodies into deep water.”—Dated 30th July, 1867. 

Here one improvement provides for the use of one or more powerful capstans, 
windlasses, or crabs worked by steam or other power on board of a vessel other 
than the stranded vessel, and which other vessel is to be placed between the 
stranded ves-el or heavy weight to be moved, and one or more heavy anchors 
laid out in the direction in which it may be desired that these should be moved, 
and the improvement consists in placing the capstans, windlasses, or crabs on 
the same base plate with the bollards or bolts or apparatas, to which the towing 
ropes or cables from the stranded vessel, or heavy weight, are attached, or in 
connecting these parts together by plates or bars, so that, when the strain in 
opposite directions is brought upon them, it will not pass through the frame- 
pened component parts forming the structure of the vessel in which they are 
placed. 

2205. C. MAYO, New College, Oxford, ‘* Propelling and steering vessels.” —Dated 
30th July, 1867. 

According to this invention, in order to apply the motive power under the 
most advantageous conditions, it is proposed to make one or more tunnels passing 
through the vessel from before aft, in such a position that the axis of the tunnel, 
or tbe resultant, in case of more than one, shall pass through the centre of 
resistance in a direction parallel to the surface of the water. And it is further 
proposed to place the propelling instrument (which the patentee prefers to be a 
screw in the tunnel revolving on an axis coincident with that of the tunnel) as 
near as may be to the centre of gravity of the vessel. 

2207. S. M MARTIN, Pinner, Middlesex, and 3. A. VARLEY, Roman-road, 
Holloway, “* Signalling upon railway trains.”— Dated 30th July, 1867. 

This invention reiates to | in the arr and construction 
of parts of the apparatus and galvanc batteries for electrical train inter- 

ication described in the specification of a former patent granted to the 




















apparatus for regulating or adjusting the position of endless t liing webs 
of bands ernployed in various kinds of machinery.” 

5159. WILLIAM INGLIS, Manchester, * Improvements in shaft couplings.”—A 
communication from Ebenezer Edwin Gilbert, Montreal, Canada. 

3163. WILLIAM CHIPPENDALE, Harrogate, Yorkshire, “Improvements in 
apparatus employed in coupling railway curriages.”—8th November, 1867. 

3166, SAMUEL HALL, Birmingham, and MAURICE WHITTINGHAM, Wolverbam- 
ton, “* Improvements in locks.” 

3169. JAMES GRESHAM, Manchester, ‘ Improvements in or applicable to that 
apparatus known as Giffard’s injector, and in the method of, and machinery 
or tools for, making the same.” 

3171, MARK ROLLASON, Birmingham, “Improvements in suspended gas 
lamps.” 

3177. JOHN HOWARD WORTHINGTON BIGGS, Manchester, ARTHUR WOR- 
THINGTON BIGGs, Brown’'s-buildings, Liverpool, Improvements in joining 
warp ends, and in apparatus employed therein.’’— 9th November, 1967. 

3191. FRANCIS LOUIS DE GeRBETH, Hope Wharf, Haggerstone, Middlesex, 
“ Improvements in treatin oiis and spirits, and in apparatus to be used for 
this purpose."—11th November, 1867. 

3195. HENRI ADRIEN BONNEVILLE, Porchester-terrace, Bayswater, London, 
* New and useful improvements in lubricating boxes,”—A commanication 
from Isaac Pennington Wendell, Philadelphia, Pennsylvania, U.S.—12th 
November, 1867. 

3608. JOHN LIGHTFOOT, Lower House, near Burnley, Lancashire, “ Improve- 
ments in printing certain textile fabrics and yarns.”"—26th December, 1867. 
3685, JACOB GOODFELLOW, Atlas Works, Blackourn, Lancashire, “ Improve- 
ments in metallic pistons for steam cylinders, air cylinders, or pumps,""— 

28th December, 1867. 

168. NICHOLAS HALL ROLF®, Hull, Yorkshire, ‘* Improvements in machinery 
for cutt ng laths.""—17th January, 1868. 

326. EDWARD THOMAS MAINWARING, Tipton, Staffordshire, “An improved 
bale or metallic tie.”—30th January, 1868. 

357. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements in 
steain and waier valves, cocks, and faucets.” — A communication from Henry 
Gurney Morris, Philadelphia, U.S.--3rd February, 1868. 

438 WILLIAM THOMAS SuGG, Vincent Works Vincent-street, Westminster, 
* Improvements in valvé 8th February, 1*68. 

540, WILLIAM Betts, Wharf-road, City read, Loudon, ** [mprovemerts in the 
production of trade marks or other designs npon metallic capsules for bottles 
and other like receptacles."—18th February, 1868. 
















All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Coministoners of Patents, within fourteen days of its date. 


List of Specifications Published during the week ending 
7th March, 1868. 
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*,* Specifications will be forwarded by post from the Patent-office on receip' 
of the amount of price and postage, Sums exceeding 5s, must be remitted by 


Post-office Order, made payable at the Post-office 5, High Holborn, to Mr 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 


present patentees dated 5th April, 1866 (No. 966). The patentees make the 
connections between vehicle and vehicle by means of spring hooks 
ani eye couplings; the hooks are made by preference of steel, 
and the eyes of malleable cast iron, and may be galvan sed 
for their better preservation. The spring hooks grip the ¢éyes 
when the connections are coupled up, and are provided with a stop to prevent 
the hooks from being opened beyond a certain fixed amount, in order that they 
may not be undaly strained ; or they are so constructed that they open and 
allow the eye to be pulled out if subjected to undue violence. To economise 
electric force, and at the same time to give a heavy blow upon the bell, they 
construct an apparatus which they call an electric lock. In this apparatus 
he attraction of a softiron armature, which takes place when the circuit is 

closed, liberates a light lever, which, in its fall, liberates a second lever, anJ 
this second lever knocks away a detent liberating a heavy hammer actuated 
by a powerful spring. As the apparatus just described is somewhat comp'ex 
in its construction. they prefer, in most cases, to employ a modification of it, 
which may be employed either as a continuous ringing bell, or for liberatiug a 
detent and releasing a hammer actuated by a spring. They construct the 
electro-magnets, which form part of and actuace alarums, in the follow.ng man- 
ner: --They take a piece of soft iron of a suitable size and length for the core, 
and flatten it out in the centre. They drill a hole through the flattened 
portion, and wrap insulated wire round the so’t iron core. The two 
extre nities of the soft iron core are usually connected by a soft iron bridge. 
The central portion is now divided, or very nearly so, and a piece of soft :ron 
is mounte/ on an axle, and moves just freely in the space in the centre of the 
electro-magnet. This axle passes through the centre of a metal bar, which 
they call the striking lever, and to which it is attached. A hammer is 
attached to one end of the striking lever, and a balance weight slightly heavier 
than the hammer tothe other. The normal position of the striking lever, 
wd the piece of soft iron working in the centre of the electro-magnet, is 
nearly at right angles to the core of the electro-magnet when the circuit is 
pen, When the circuit is closed, the piece of soft iron mounted on the 
ixle arranges itself in the same dir:ction as the core of the electro-magnet, 
roving nearly a quarter of a circle and causing the hammer to strike a bell; 
the striking lever may be made to knock away a Wetent and release a licavy 
hacvecer actuated by a powerful spring. To make this alaram ring con- 
Uinjuously when the circuit is closed. the balance weight at the lower end of the 
ever, just previously to the bel! being struck, raises a lever which they call 
the make and break lever, and divides the cireait. The striking lever now 
assumes @ vertical position, and an arm projecting from it comes in contact 
with the mike and break lever, and forces it into contact with an insulated 
piece of ‘metal, and again closes the circuit. The make and break lever is 
mounted on an axle, and is either qa permanent magtet, one pole of which 
works betwee: two pieces of soft iron, or it is made of soft iron, and works 
beiween the poles of two permanent magnets. 

2223. R, B. BOYMAN, Stockwell Park-crescent, London, ‘‘ Machinery for pro- 
= vessels and aerial conveyances by reaction."—Dated \st August, 
1867. 

This iuvention cannot be described without reference to the drawings. 

2229. J. E. NELSON, West Drayton, “ Apparatus for conveying passengers and 
goods through the air.”-- Dated \st August, \86/. 

Here the i ventoremploys a frarve in the form of a cricular disc, from the 
centre of which a portion is removed. This frame he makes hollow, and fills 
with gas, so a8 to give a certain amount of buoyancy to the frame. To tuis 
‘rame a car for rec.iv'ng the pass.ngers and goods is suspended, and below the 
ear there is hung a weight which, by tackle, is cap»ble of being moved fore 
and afi, so ast’ adjast the posit'on of the centre of g-avity in such manner 
that, when the apparatus has been carried up to a distance from the ear:h and 
3 then set free, the apparatus, as seon as it commences to fall towards the 
earth may assume a more or ess inclined position, dependent on the distance 
» the centre of gravity from the centre of the frame. The inclination thus 
ziven to the apparatus will cause it as it descends to skim through the air, 
gathering lateral velocity instead of falling directly to the earth. 
various oth«r features described in the specification. — Not proceeded with, 

2234. J. EDWARDS, Victoria Chambers, Westminster, ‘“‘ Apparatus for actuating 
and locking ‘ailway points and sigrwals.”— Dated 2nd August, \»67. 





This invention: onsists in the a plication and use of screws as the main 
movers, insteadsf vers, as at prerent. 
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there are 
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2254. W. W. HUGHES, Queen’s Gate, Hyde Park, “Apparatus for propelling 
, and pumping or raising water.”—Dated 3rd August, 1867. 

This invention relates to hydraulic pressure wheels to be driven by steam 

6 eae ne ee ee 


i Besides propelling. the 
turning or stopping the vessels as may be required, and also for pumping and 
raising water. 
2262. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Manu- 
or grt of oe and other carriages, &c.”—A communication.— Dated 
ugust , 1867. : 
This invention consists in making the body, and other parts making up the 
outside or shell, also the seats, and, if desired, the wheels or running gear of 
carriage or other wheeled vehicle, likewise the panels, dash-board, and, 
desired, runners of a sleigh of hard rubber or vulcanite, whereby durability 
and elegance are secured to the vehicle with comparatively little troublée or 
pee yp and the carriage or other vehicle may be constracted with neatness 





Class 8.—F ABRICS. 
Eupeme, Manuiaering. Printing, Dyeing, and ng 


2201. y. Sa Nottingham, and J. MOORE, Manchester, “‘ Looms.” — Dated 
ly, 1867. 

Here the front of each shuttle box, or a part thereof, is free to turn upon 
a pin at, or near its end far’hest from the yarn, and such movable fronts 
on their inner surfaces, next the shuttle, somewhat of the form of 
* swell.” These movable box fronts, or parts thereof. are held in position 
springs with stops, which may be adjustable to prevent the ends of these 
movable parts, next the yarn fromm being pressed in too close. so as to prevent 
the entrance of the shuttle. By these means the shuttle may be keld close 
to the hox back during the whole time of its delivery with a gentle pressure, 
and its motion when thrown may be direct across the reed. These mvvable 
fronts, or portions thereof, thus also act on the shuttle as the ordinary 
“ swells,” 
2202. J. HAwortH, Denton, Lancashire, and E. HAMER, Manchester, 

“ Rollers used in hinery for doubling cotton, &c.”—Dated 30th July, 





1867. 

This invention consists in substituting rollers made of stoneware or earthen- 
ware for the wooden rollers. The stoneware or earthenware rollers are 
turned up true before being glazed or enamelled, a hole being made in the 
centre of each roller, into which fits a cast iron axis.—Wot proceeded 


with, 
2208. B. Dosson, Bolton, and J. COCKER, ‘ion, near Oldham, ** Machin 
for spinning and doubling.”"—Dated 3st July, \867. 

This invention cannot be described Without reference to the drawings. 

2209 B. DOBSON, and W. SLATER, Bolton, Lancashire, “ Carding engines.”— 
Dated 3\st July, 1867. 

This invention relates to the carding engines for which letters patent were 
granted to G. Wellman, I1th September, 1860 (No. 2190). In those carding engines 
the top flats were raised and lowered by acam, or by a series of curves on the 
iace of the lifting wheels actng on pins in the slides in the racial arms. Now 
this invention consists in dispensing with these cams or curves and pins, and. 
lifting the top flats by a bowl on the lifting wheel acting on a curved surface 
on the slides which are drawn down by springs as soon as ihe bowls have 
passed; by these means the top flats are rapidly raised and lowered again into 
their proper working place, and thereby better work fs produced and time 
saved. Another part of the invention consists in the application of a ratchet 
wheel to the cross driving shaft, and a catch to the radial arm to prevent the 
said shaft from moving in the wrong direction. 


2210. M. PuppEFooT, Greenwich, “Improved plough.”—Dated 3\st July 
1867 


This invention consists in giving to the plough beam a short bend o: 
shoulder near the middle of the furrow, a few inches in front of the mould 
board, so as to reach an inch ortwo over the unploughed land, and leaving 
room for a wheel to pass between the beam and mould board along the furrow, 
a hole being formed in the beam towards the hiader part of the mould board 
for the axletree. One handie is fixed to the mould board in like manner to the 
share, and the other together with the colter to the beam for light land, 
employing for heavy work a strengthening bar and brace connecting the front 
of the beam axletree and mould board. The said axletree is passed through 
the beam at one end, and the bar brace and mould board through the other, or 
otherwise ; two small wheels fixed to the beam are also to be employed on 
wet or boggy land, as also irons sim:lar to colters for breaking the clods beforq 
the colter comes to the next furrow, ani for preventing the fall or flying off t 
the plough, in connection with which a drill is employed for sowing the seed.— 
Not proceeded with. 

2211. M. J. FEARNLEY, Macclesfield, and C. SMITH, Great Horton, near Brad- 
Jord, “ Looms.” — Dated 3'\st July, 1867. 

This invention consists, First, of an improved positive “ taking-up motion 
for enabling the fabric to be wound on the cloth ina perfect and regular manner 
The patentees employ the ordinary ratched wheel, driven by a propelling catch 
from the slay sword, and fix to the shaft of the ratchet wheel or cast to its 
boss, a toothed wheel gearing into a toothed wheel working on a studin a lever 
connected by a rod to a bar or rod resting on the cloth in the cloth beam. To 
the boss of the last wheel is fixed a plain wheel or plate carrying a number of 
catches, catching into a second ratchet wheel fixed to a shaft working in a 
stationary bearing, which shaft is geared by pinions aud toothed wheels with 
thé shaft of the cloth beam, and as the beam increases in diameter, the plate 
and catches rise with it. When the loom is working, the ordinary ratchet 
wheel gives motion by the gearing to the plate and catches, and turns the 
second ratchet wheel, gearing, and cloth beam, and as the cloth increases in 
diameter, the plate and catches are raised so as to cause the catches to tate 
less and less of the teeth of the second ratchet wheel, until the beam has at- 
tained its full diameter, and thus enable the taking up to be uniform and 
positive. Secondly, for “ letting off” motions, the yarn beam has to be 
gradually increased in speed as the yarn is wound off, and, when desired, the 
foregoing arrangements can be applied to the yarn beam by simply reversing 
their actions. 

2219. F. A. CALVERT, Manchester, “ Apparatus for cleaning and preparing 
fibrous substances, and for opening twisting yarns and woven fabrics.” — 
Dated \st August, 1867. 

Thfs invention relates to a former patent granted to the present patentee 
dated 24th March (No. 869). In the specification of the said patent, referring 
to the machine for cleaning and preparing wool, cotton, &c., the patentee 
described a series of lifting bars and combs, acting in combination with the 
main toothed drum or fine comb cylinder. Now the present improvement 
consists in dispensing with the lifting of the said comb bars, and employing in 
lieu thereof one or more swivel bars or revolving rollers to which the toothed 
combs are attached. Also, referring to the machine for preparing fibrons sub- 
stances, and for opening twisted yarns and woven fabrics, he described a 
series of blades and combs actuated by cams and guided in slots. Now the 
present improvement consists in making the combs to vibrate on centres 
instead of lifting them, as heretofore. 

2242. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “ Brake: 
Jor cotton lappers or scutchers."—A communication.—Dated 2nd August, 
1867. 


This invention consists, First, in a stationary shoe secured to the back girt 
or cross rail of the machine, or other suitable support, in combination with a 
friction fully arranged beneath it and swinging yoke,the upward motion of 
which bfings the friction fully into contact with the shoe to check the motion 
of the pul'ey, while the downward action of the yoke releases the pulley from 
contact with the shoe, and allows the pulley to turn. The Second part of the 
invention in the connection consists in a peculiar construction of the swinging 
yoke, composed of a shield and bell-shaped lever or arm, between which two 
devices the friction fully befcre referred to is situated. The Third part of the 
invention comprises the swinging yoke shield constructed to cover and protect 
the gear ope: ating in connection with the brake, and so as to form a bearing or 
support for the shaft of the pinion to which the friction pulley is secured. The 
Fourth part of the invention includes a connecting rod or link combined with 
a foot lever, and weighed arm or lever, and whereby the brake is more 
effectually kept under the control of the operator. The Fifth part of the 
invention includes a combination of the said shield gear arranged therein, 
friction pulley, stationary shoe, and sundry levers and weight, or weights, con- 
stituting an entirety which gives to the brake 4 more perfect and cuntrollable 
action. 

2243. J. SMITH, Cheetham, Manchester, “ Apparatus for bowking, bleaching, and 
cleansing tertile fabrics, &c.""—Dated 3rd August, 1867. 

In performing this invention the patentee makes use of a closed vessel or 
kier, furnished as usua! with a grid on which the fabrics or fibrous materials, 
are placed ; the upper and lower ends of the kier are connected by an external 
pipe, to which an apparatus is applied for heating the bleaching liquid con- 
tained in the pipe to a higher temperature than that in the kiln, in order to 
produce a constant circulation through the kier. The heating apoaratus he 


| prefers to use consists of an annular tube forming part of the pipe connecting 


the upper and lower ends of the kier, within which annular tube is intro- 

duced @ perforated gas pipe, so arranged as to apply the oxy-hydrogen gas 

flame as the heating medium; but he does not intend to limit himself to tne 
use of gas for heating the bleaching liquid. 

2244. J. ELCE Manchester, and T. ELCE, jun., Via Gellia, near Matlock, 
Derby, * Machinery for inning and doubling."—Dated 3rd August, 
1567. 

This invention is applicable to the self-acting mules in which theam shaft 
isdriven by positive gearing. The improvements coi sist in fixing a disc or 
other equivalent having two studs and bowls to the cam shaft, and in 
applying a spring soasto act on the said studs and bowls, whereby the cam 
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Seer catening, and the consequent noise and wearing away of the teeth. 


Class 4.- AGRICULTURE. 
Including Agricultural Engi Fersiwn, Implements, Flour 


2251. W. R. GRACE, Rathdowney, Ireland, “ Harrows.”—A communication.— 
Dated 3rd August, 1867. 

This invention consists, chiefly, in an use of a weighted roller in com- 

beam and frame in which the harrow teeth are 


e frame ¢: 
more re Ai onp ml side of the centre of the frame than on the 
other side, and as the harrow is drawn forward, a rotary or circular motion 
is imparted to the frame around its centre.—-Vot proceeded with. 
2260. A. C. BAMLETT. Thirsk, “* Machinery forreaping and mowing.” — Dated 5th 
August, 1867. 
This invention cons‘sts, First, in giving motion to the chains or sage of 
self swath, delivery reapers by mounting a horizontal (or nearly so) 
ever the knife eye, and connecting it by gear to the chain follers, the pe 
being delivered over the bottom bearing of the horizontal spindle. Secondly, 
in driving the reel (or its equivalent) in selt-délivering sheaf-reapers at different 
speeds, so as to regulate the size of the sheaves. The patentee uses two or 
more sets of pulleys provided with chains or a = one set of pulleys being 
Sued ont the sal met, Ge che om ley the main or other 
convenient shaft, and they are engaged Py ER by a clutch move- 


ment. The pulleys are of sess “diameters thus driving the reel or its 
equivalent at different speeds, Ww h regulates the size of the sheaves. 
Thirdly, in sie mounts the intermediate spindle and 





the crank spindle on one aah, which bracket is mounted in bearings 
attact ed to the frame of the machioe, the bearings of the intermediate spindle 
forming a hollow spindle by which the bracket is mounted on to the frame. 
A second bracket which carries the cutter bar is mounted on tie bracket 
already meutioned; or the second bracket may be made to carry both the 
cutter bar and the crank spindle, In order to take the weight of the finger bar 
and shoe off the ground, he uses a lever with a ce weight attached. To 
raise the cutier bar higher off the ground, he connects the regul«ting lever to 
the steerage pole by a double link piece, so that when the cutter bar is raised, 
the frame will be raised as well, thus allowing the cutter bar to be raised 
higher than hitherto. 


Class 5.-BUILDING —None. 


Class 6.—FIRE prog oe 


Including Guns, Swords, Cannon, Shots, Shells L, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
2228. W. TRANTER, Birmingham, “ Fire-arms.”. — Dated 1st August, 1867. 

This invention has reference to two former patents, oat respectively 20th July, 
1805 (No. 1889), and 17th August, 1866 (No. 2113), and consists, First, in 
elongating the screw for closing the rear end of the plunger by forming a tube 
with a hook at the front end thereof for retaining the pin in order to prevent its 
falling accidentally and igniting the cartridge after it bas been inserted in the 
barrel. By this arrangement the gun can be carried with safety when loaded, 
and, when required to be fired, it is only necessary to turn a projection formed 
on the screw into its position towards the right hand, thereby removing all im- 
pediment to the action of the striking pin. The projection is furnished with 
a spring and stud for retaining it in either of its positions. The front part of 
the stud or block on the striking pin is suitably formed for entering the Nope 
and sliding out of it when required. And the invention consists, S 
a modification of the thrower for throwing out the cartridge case, and also ot 
the plunger for acting in connection therewith. The plunger has a groove 
formed in the underside to within a short distance of the end, thereby forming 
a projection or shoulder adapted to catch upon the short end of the thrower, 
which is filed away on one or both sidés for enabling it to slide in the groove of 
the plunger. A portion of the metal of the planger is removed at the rear end 
4 the groove to admit of ita turning on its axis free of the short arm of the 

rower. 

2216. C. E. BROOMAN, F! London, “ Fire-arms,”—A communication.— 
Dated 31st July, 1867." 

According to this invention, in addition to the charge of powder supplied in 
the ordinary manner, there are tional charge ch the charges of 
which act upon the a caeutté 8 in succession, after the initial charge has been 
exploded, whereby the motion of the projectile is accelerated 
2263. a SCHNEIDER, Paris, “ Breech-loading fre-arms,”~Dated 5th August, 


me invention relates to that class of arm pa mend known as the break- 
down. The First i for maintain- 
ing the arm closed. For this purpose the oteeaen ph use of a bolt adapted 
to slide backwards and forwards in the breech piece by means of a lever, which 
bolt, when the arm is closed, enters a cavity formed under the barrel or barrels. 
A spring is employed to keep the bolt in position. The Second improvement 
under this head has reference to the pistons which strike the cartridge to pro- 
duce its ignition. Hitherto these pistons have been raised by a as Agnew 4 
a helical spring) coiled round the piston. By this 
raises the piston ee by theclosing of the “gun Vithoat “the use of 
springs, or any additional plication. The invention relates, Secondly, to 
that class of arm 2 Beg the barrels and stock are rigidly connected, and the 
first to the ble breech piece and its accessory 
parts. "The next leorprcieath has reference to the extraction and expulsion of 
he cartridge, which is effected in one single operation. For this purpose the 
patentee makes a perforation through the breech of the gun, in such 4 position 
that after the extractor has drawn the cartridge entirely oat of the barre’, 
= it be charged or exploded, it will fall from the arm through such per- 
oration. 

















Class 7—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2199. J. B. A. MENAGE, Guildford-street Bast, Farringdon-road, London, 
** Moderator lamp.” —Dated 30th July, 1867. 

This invention consists, First, in dispensing with the moderator rod, and 
using a simple oil tabe for the oil to pass up to the burner, without any rod 
within it, and in regulating the supply of oil to the burner by contracting the 
diameter of the oil tube at the upper end thereof to a suitable éxtent to regn- 
late the supply that shall be delivered to the burner. And, ly, in fixing 
to the lower end of the oil tube an inverted cup, into whieh is fitted another 
cup, and this latter cup is provided with a disc of wire gauze (ora plate per- 
forated with very small holes); the latter cup operates as a filter through 
which the oil must pass before it can ascend into the oil tubé, whereby the oil 
is filtered, and is wholly or partially freed from the impurities which may have 
collected in the oil reservoir. 


ame, = HIGGs, jun., Penzance, ‘‘ Miners’ safety lamps,”—Dated \st August, 
867. 


Hews the gauze of the ordinary Davy lamp is encased in a tube made partly 
of glass and partly of gauze. This tube or casing forms of itself a separate 
safety lamp, and encloses the whole of the Davy lamp. Instead of the ordi- 
nary wick, a flat plaited wick dipped in a preparation of tallow is substituted.— 
Not proceeded with. 


2250, Z F. and ¥, FENTON, Sheffield, “ Coffee injector.” —Dated 3rd August, 


me! a cannot he described without reference to the drawings.— Not 
proceeded with. 

2256. J. ANGUS, The College, Regent's Park, “ Lamps.”—A communication.— 
Dated 5th August, 1867. 

This invention has for its objeet to prevent the explosion of lamps burning 
with volatile oils, or other volatile fluids, and consists in providing a tube, 
channel, or passage, either formed in one with, or separate from the lamp, and 
passing down from the top to the bottom thereof. Both ends of the inbe or 
pascage are open, the lower end communicating with the interior of the lamp, 
while the upper end communicates with the external atmosphere, and is by 
preference surrounded by a small cup or reservoir formed in er upon the upper 
part of the lamp. The lower part of the lamp is filled with water, in which the 
lower end of the passage is consequently immersed, and the volatile oil < 

other fluid floats on the top of the water. By this arrangement it will be see: 
that any increase of pressure in the lamp will relieve itself by forcing the 
water up the passage and out of the open end thereof, and tutto the cup of or 
Foy oir, and L—, any dangerous aceumulation of p will be pi 

‘01 








Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, 
and Lighting Materials, Preparation and Preservation of Food, 
—e ag Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 
2196. B. F. STEVENS, Henrietta-street, Covent-garden, London, “ Burning 
petroleum and other hydrocarbon liquids for the production of heat and 
light.” —A communication.— Dated 29th July, _ 
This invention consists, First, in so plac'ng th 
mixture of hydrocarbon spray and air, relatively to city "aaa by 








such mixture, that pparatug itself not be to 
the action of the heat, and will, nly’ ot be lable to be or 
rendered by aolid carbon or of tar, 
depositions ha experiments always to follo’ 





2200. J. JONES, Little Bolton, chemical mixture or com- 
pound for od eke, eat destroying explosive fire-damp in coal 


chloric acid, eee ae acid, nitric, carbonic, acet'c, or any other acids; caustic 
liquor, caustic soda, caustic lime, iron, copper, potass, or any other caustics ; H 
ammonia, lime, sods, carbon, potass, or any other alkalies, or what these 
separately or together com, ef or whether they be gases, 
liquids, or solids mixed in a suitable quantity of water. He selects one or 
more of the said articles in quantities of eich, as circumstarices may require, 
for exiinguishing any particular kind of oe oe as pany or other mills, 
buildings, or materials, oil warehouse:, gunpo \ Greek fire. fires 
of sulphur, and phosphorus in the process of terials, and for 
destroying explosive fire damp in coal mines, or for wee ae combustion of 
the various aforesaid inflammable materials. He keeps the aforesaid articles 
separate from each other and from water by mearis of separate vessels, 
distinct compartments, or by any other means till used or required for 
use. 


2213. +4 GORDON, Liverpool, ‘‘ Manufacture of sugar, &c."—Dated 3ist July, 
Tu invention cannot be described without refipenee to the drawings. 





2233. F. L. H. DANCHELL, Horwich, Lancashire, ‘ for preparing, 
, and drying peat, &c.”—Dated tnd A (867. 

7 mature of this fuvention consists, bias in res ngement of 

for or t or othet vegetable or 

sethenia substances, for forming it into discs or SS delivering the same 

into troughs, which are deposited by trucks, tramways, and rollers on 


the ground, on which they are left AAA. <4 by Knee of to the ane 
Secondly, in the general arrangement of the r papeaing ¢ 

or other vegetable and mineral substances, for Seniee it into bi | 
delivering the same on to a series of endless travelling bands, by which the 
blocks are moved to and fro in a drying stove, and turned over at each end 
thereof; also in the arrangement of apparatus des¢ribed for ~ heated 
air, or currents of air, in the drying stove.—Not goemeied ait. 

2237. E. T. MARLER, Basinghall-street, London, “‘ Clarifying sugar.”—A com- 
munication.— Dated 2nd August, rr rama 


According to this invention jets of steam are introduced or sented in such 
manner as to be thoroughly disseminated through a body of bh - heated 
saccharine juices, in combination with fuller’s Re animal ‘coal, or 
other suitable defecating mediam.— Not proceeded with. 


2238. J. DEWAR, M.D., Kirkcaldy, ‘‘ Preserving substances for food.”—Dated 
2nd August, 1867. 

Here the patentee preserves meat, fish, game, , and eggs in a condi- 
tion suitable for food for a length of time by su them to the action of 
an aqueous solution of sulphurous acid in a special mapner, ag described. He 
employs a stronger solution than usual, and exposes the substances to it for a 
longer period than has hitherto been practised. 

2259. W.J. PUGHSLEY, Liantarnam, Monmouth, “‘ Obtaining sulphuric acid 
from the refuse pickle or liquor used in wire and galvanising works.”— 
Dated 5th August, 1867. 

In carrying out this inveution the patentee proceeds as follows :—He places 
the used or refuse pickle or liquor, when no longer ft for use, in a suitable 
vessel, and allows it to remain therein a sufficiently long time to permit such 
impurities as will settle at the bottom of the vessel to do go; the pickle or 
liquor will then become clear. He then conveys the clear Liquid into's a leaden 

n placed on iron plates, with such brickwork as is necessary to support and 
ay tect the leaden pan, and by ries of re he SS aie eae this lowly until 
it has attained a specific gravity of this he runs the liqaor 
into vessels lined with lead, and eae atctinee tiene four or five days to 
crystallise. The crystals thus obtained are sulphate of tron, commonly called 
Me removes the crystals, and puts the “ mother liquor” again into 


copperas. 
a leaden pan, and evaporates, as before, to a suitabl se hee. The liquid is 
then run into another vessel, and allowed to crystal After this 


the liquid will be sulphuric acid of a sufficient strength and purity to be used as 
pickle or liquor. 





Class 9.—BLECTRIOITY. 
Sacuting i Electric, Magnetic, and Electro-Magnetic A Fe 
Electrical Apparatus, Galvanic Batteries, 4c. 
2221. F. H. Houmes, Paris, “ atus for the production of the electric 
light.”"— Dated \st August, 1867. 

This invention has for its object the production of the electric light with a 
reduced speed of rotation, or the eaeatent koak the intensity of the light with the 
same speed of rotation now adopted. at of an ope tert of this invention 
is Ws Eropogel (0. place sound We aria tro-magnetic machine 
am) 


a series of armatures varying a é teen to forty, such 
armatures being all disposed parallel wit the shaft; med) number 
of electro- magnets are fixed to a frame which hey the arma’ above 


referred to; or the inventor places round the miain shaft, and parallel with it, 
from sixteen to forty electro-magneta, and attackés to the frame which sur- 
rounds them a corresponding nusnder of armatares. nu either case he obtains 
the electric light by a velocity of fevolyiian of the shaft ganging from fogr 
hundred to sixty revolutions per mi Which is a ower rate. 
Another part of the invention consists fn winding on the deadt medics and on 
the ermatares, or on the electro-thagnets only, @ double or treble set of clls of 
either flattened or round wire, for increasing or diminishing the light by in- 
creasing or diminishing the power of the Setee-ceasene, doe SS a 
which produces the magnetism can by this arrangement be passed throug 
the whole of the paler ps the compound cofl—or through either of = 
simple coils.— Not proceeded with. 

2241. T. ALLAN, Adelphi-terrace, London, “Submarine telegraph cables,”— 


dnd August, 1867. 

The patentee claims, First, the combining of iron or steel and copper wires 
in submarine telegraph cables in such relative proportions as to obtain the 
minimum of conductibility (for the sectional area of the conductor) with the 
maximum amount of iron or steel consistent with the desired breaking strain— 
that is to say, that the ratio of the iron or steel to the copper shall not be more 
than two t6 one, and it may be as one to One, 4s one to two, or as one to 
three ; Secondly, the joining of submarine telegraph cables substantially by 
the meaus and in the manner — 


Class 10. _MISCELLANEOUS, 
Including all Specifications net found under the preceding heads, 
2212. J. M. HOCKING, Marshal Keate, Poplar,“ Condensing noxious smoke and 
vapours.” —Dated 3st July, 1867. 

Here the noxious smoke and vapours are drawn by an air pump, worked 
by steam or other power, from the furnace or furnaces through a pipe or pipes 
connected with such furnace or furnaces into one or more air tight cylinders or 
cisterns partially filled with water; if more than one, then they are connected 
together by flues or pipes inserted in such cylinders or cisterns. Into and 
within each of such cylinders or cisterns the patentee inserts a spindle, and on 
the spindle within the cylinder or cistern he connects discs or fans, spokes or 
projections, which can be made of metal, and have other projections, angular 
or otherwise, formed on one or bothsurfaces. During the passing of the noxious 
smoke and vapours from the farnace or furnaces through the cylinder or cistern 
of water the spind'es upon which the dises, fans, spokes, &c., afe fixed are 
made to revolve in the water within the cylinders or cisterns. These discs, fans, 
spokes, &c., when can powerfully agitate the water, thereby arresting 
and se, the o. of ores, metallic fumes or mineral acids con- 
tained in the said noxious smoke or vapoura, and condense or cause the de- 
posit of the same on the bottoms of the cylinders or cisterns. 

2215 J.C. AZEMAR, Laurence Pountney-hill, London, “ Boxes or a poaray pe 
holding pieces of paper or other materwx for use or distribution.” —D 
July, 1867. 

Here a loose board has two bands attached to i wale Wot a are carried up 
over rollers and have weights attached to their ends. ‘The underside of the 
board has a spring attached thereto which exerts a counter action against the 
weights, so that the board which carries the paper is alwa,« forced up with 
about the same amount of power. These parts are enclosed in a box, the lid ¢ 
which has an opening at the front ; this opening, together with an 
the top of the front side of the box, alows the . oo of paper to ve oe 
drawn, The underside of the lid becomes thinned towards the font, se 80 as to 
exert a gradual diminution of pressure. 

2218. W. SNELL, Clement's-inn, Westminster, ‘‘ Engraving machine.”—A com- 
munication. — Dated Ist August, 1867. 

This invention consists, chiefly, in a method of combining with a graving 
tool or bit a stylus or tracing point, and a bolder to support the te or 
object which is to be wrought upon, so that, as the tracing point is made to 
follow the lines of the pattern, corresponding motions will be imparted to the 
graver or bit.and a fac-simile of the same, or a changed scale of proportions 
of the patte ri will be produved upon the surface of the object to be wrought 
upon, 





2220. J. H. JOHNSON, Lincoln's-inn- London, “ Umbrelias."’— A communica- 
Pas fre lst August, 1867 mn 


opening without the necessity for special cards or appliances attached to the 
umbrella mechanism, as described. 
2224. J. . QUIN, Spend. cow frat, © Preparation of han for eamnaging water, 
&c."—Dated \st August, 1867. 
This invention relates to the manufacture of seamless woven flax hose 
pipes, cart sheets, sail cloth, or other fabrics composed of flax, cotton, hemp, or 
hss pepo two or more of such materials, and consists, Firstly, of a special 
ure or preparation in which the yarn previously to weaving (or the cloth 
Thee it is woven) is steeped for wintilios the rolling or decay of the fibre 
from damp or otherwise, and to preveut the deleferious action of the sul- 
phur npon such fabrics uring the steaming process after they have been coated 
with the , the I tion consists of a preparation of india- 
rubber and other materials, to be applied as described to one side of the hose 
or fabric torender the same waterproof and pliable. And, Thirdly, in a special 
solution or preparation to be applied to the reverse side of the hose or fabric to 
further protect the same against rotting. 


2225. R. NEWHALL, Astwood Bank, Wi 
Sor needles and 





‘orcester, “ Cases, envelopes, or wrappers 
.!— Dated \st August, 1867. 

This invention consists in making the cases, &c., for holding certain quan- 
tities of needles or pins—say, for example, quarter packets or hundreds—by 
cutting out all the parts which subsequently form the case in one piece of paper, 
&c., previously outlined to the shape, if desired, without any separation of such 
parts. The blank thus produced presents an oblong centre, two side wings and 
top and bottom flap pieces, one or both of such flaps having pointed or curved 
ends; each of the side wings are then slit or cut in their width into three parts, 
and the top and bottom flaps are also indented with a slit. The parts may now 
be folded inwards, the two centre portions of the side wings being closed and 
secured upon each other, the remaining parts of the side wings merely folding 
80 as _ be easily opened for the readier exhibition or withdrawal of the needles 
or pi 
2231. J. Brrou, Birmingh U7] for cutting into lengths tapes or wax 

threads for vesta matches, and placing the said lengths in laths or clamps, 
&c.”—Dated \st August, 1867. 

This invention consists of certain new ar binations (the details 
of which we cannot produce here) of the parts of machinery for cutting into the 
required lengtlis the tapes or wax threads for vesta matches, and delivering the 
cut-off lengths into laths or supports preparatory to dipping the ends of the 
same into the coumpogition with which they are required to be tipped. 

2232. J. POOLB, Riley-street, Chelsea, “ Forming shafts, rollers, drums, and 
wheels with india-rubber surfaces.’ "Dated Ind August, 1867. 
Here the inventor divides the metal axis into two parts, or forma the same 
~ an opening through the centre enuaing Sam journal to journal; through 
is opening he passes a thin sheet of vulca: india-rabber, whic!) he turns 
or rolls up upon the metal. He then rolls the remainder of the sheet around 
the axis, and fastens the opposite edge, which is tapered, by screwing or other- 
wise. And in order to prevent the rabber from elongating be fixes metal collars 
upon the ends of the shafts. Other methods are amend in the specification. 
—Not proceeded with. 
2234. J. H. JOmNSON, pork poor sari ag London, “Hydraulic lifts.” —A com- 
munication.— Dated 2nd August, 1867. 

This invention ¢ consists, Firstly, in the use of an open or slotted colama with- 
in which a flexible metallic packing band or blade is fitted, in order to close 
the said slot, such packing being opened and closed again as required by an arm 
connected with a double piston, which is caused to ascend inside the column 
by water pressure acting from below. The slot or opening in this vertica! 
column ig closed as fast as the piston rises by the before-mentioned internal 
flexible metallic packing blade, which is withdrawn from the slot ‘so as to open 
the same) at the part contained between the two pistons, in order to allow of the 

connecting arm to which the platform or platforms of the left is 
or are to be attached. Another part of this invention consists in working 
hydraulic lifts in which a pressure of water is required by the aid of what is 
o— as hag Non pons injector, in lieu of by a force pump, or other like means 
o ining P 
2239. E. A. KinBY, M.D., Gordon-square, London, “ System of dispensing medi- 
cines and therefor, together with an improved portable minta- 
ture and instrument case applicable to such system." —Dated 2nd 
August, 1867. 


Here, according to one part of the invention, instead of keeping the drugs 
(whether flaid or solid) in bottles, &c., containing indefinite quantities, as now 
invariably practised, the patentee encloses the drugs separately (either in a 
fluid or finely powdered state) in small air-tight envelopes or cases of gelatine, 
or other suitable material, each contalming a certain definite or ascertained 
quantity or doge of the pure drug, the said envelopes or cases being enclosed in 
glass tubes, bottles, or other receptacles duly labelled with the name of the 
drug and the number of grains, minims, or other exact quantity contained in 
each envelope or case. 

2240. W. HorTON, Sheffield, “ Forge hammers.”—Dated 2nd August, 1867. 

This invention relates to such forge hammers as are used in the manufacture 
of tools, cutlery, &c., and consists, principally, of an arrangement whereby the 
hammers are raised vertically in slides by cams, compressing spiral or other 
springs, which, by their reaction, increase ‘the force and momentum of the blow 
given by b ans acnanmees Ore pee oe eet Sed ed wil 
2248, J. RUSSELL, A ing saws ron | similar 

plates or blades of see durtag ¢ the process Pherae: "— Dated 3rd August, 
1867. 

Here the patentee makes the blades or plates of steel red-hot, as usual, and 
immerses them In oil, but before they become cold the bends, bud. les, or twists 
are taken out of thein by placing them between strong surface plates and sub- 
mitting them to great pressure. 

2252. J. T. HATFIELD, Hoboken, New Jersey, U.S.A., 
3rd August, \%67. 

The patentee claims, First, forming watch, locket, and miniature cases from 
bard rabber or gutta-percha, or other similer elastic hard or horn-like sub- 
stance, by moulding the same in dies substantially as set forth. Secondly, 
forming watch, locket, and miniature cases made of hard rubber or gutta- 
percha, or other similar elastic hard or horn-like substances, whether plain, 
embossed, or inlaid with metals or other substances. 


2253. G. W. DINSDALE, Upper Norwood, Surrey, ‘*‘ Traps and water-closets,”— 
Dated ard August, 1867. 

The patentee claims, First, the construction of D or similarly shaped traps in 
two parts, the dip or inlet pipe being either formed as part of the shell or body, 
or in combination with the cover of the trap, as described. He also claims the 
construction of D or similarly shaped traps of earthenware in one or two parts, 
as described. Secondly, be clatms the manufacture of D or similarly shaped 
traps by casting them complete in moulds with the dip and inlet pipe and 
outlet passage es part thereof, the top or cover being cast or formed 
, or in combination with the top or cover, as 


 Moarhé, 











host, 





“ Flat 


“ Watch cases.” —Dated © 





h, or 
described. 
2255. W. WILSON, Newcastle-on-Tyne, “* Felting 

—Dated 3rd August, 1867, 

This machine is com of rollers, preferably conical rollers, revolving in 
the same direction, and mounted side by side on axes. The hollow between 
the rollers forms a bed on which the articles to be felted rest, whilst they are 
acted on by felters either grooved or plain, which are above the rollers, and are 
rocked to and fro acrogs the bed formed between them. The hat bodies, &c., 
to be felted are rolled up in a cloth and laid on the rollers, and as the rollers 
revolve the felters are rocked to and fro. The rocking felters can be raised or 
lowered from the bed to diminish or increase the pressure on the work. The 
revolvirig rollers which form the bez for supporting the work are, by prefer- 
ence, partially in hot water. 

2257. L. V. Hom and C. Rozienn, Paris, “ Moulding subjects or designs in 
or crystal ornamenting them inwardly.” — Dated Sth August, 157. 

This invention consists, Firstly, 1m a method of ornamenting glass by means 
of engraved or chased stumps or punches, which are applied om the hot gias«, 
and the imprisopment of these ornamentations by covering them with oiber 
pieces « of glass suitably fused, soldered, or weided on to the ornamental ones ; 

, in the lication of this method of ornamentativn to the manufac- 
ture of “all kinds of articles made in moulds by the press; Thirdly, in the 
application of the same method to the manufacture of of all kinds of articles made 
with blown cylinders—*‘ manchons souffiés”; Fourthly, in the application of 
thig same ornamentation to articles blown and doubled, with an envelope 
“paraison” of white or coloured glass; Fifthly, in the composition of boxes 
with mechanical stamps or punches, the said stamps being internal—that isto 
say, in the box; or by ey is to say, on the periphery of the box ; 
sixthly, in the it of the mould for making lustre 
plates or or fiddle drops in ty. parts, welded together and ornamented in tho 
thickness of the glass. 


2261. C. DE NEGRI, St. John’s Wood, “* Machinery for reducing wood to shreds 
to be used in the manugacture of paper pulp. — Dated Sth August, (867. 

This machine consista of two or more knives, straight-edged, and revolving 
tapidiv on an axis parallel to the cutting edges and grain of the wood which is 
to be reduced. The wood is previously cut into pieces ef a aniform length, 
slightly exceeding that of the knives, and the pieces are held in an oblong rect- 
angular trough open at the ends by means of a fals: side and wedge, the movable 
side and the fixed side opposite to it being furnished with pyramidal spikes, 
and advanced to the knives at a regular by a screw-driver, or by bevel 
gear in connection with the knife shaft. The trough slides backwards and 
forwards between V's in a direction at right angles to the axis of rotation of 
predke—tee Sef dA the ge shaft, and so that the knives may barely 
clear the sides and bottom of he thoes 


hines."—A com 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

INFORMATION FROM THE IRONWORKS: Fewer Orders this Week— 
ToNE OF FeeLInc ON CHANGE IN BIRMINGHAM AND WOLVER- 
HAMPTON—Two Fattures : Liabilities nearly £60,000 : Meetings 
of the Creditors: The Affairs Interwoven—LeEss D1sPosItion TO 
Buy Pics—Tag Waces Question: ‘* An Ironmaster” upon it 
—Txe IRonworKS IN East WORCESTERSHIRE : State of Demand 
—CoaL: Prices-—IRONSTONE: Prices—HARDWARES: Generally 
Improved : Localities and Branches Specified. 

TE reports to hand from the different works are to the effect that 

the iron trade of this district has not improved in the aon oe 

On Thursday (yesterday) in Birmingham, and on W y in 

Wolverhampton, this was the burden of most of the statements 

made to us by the men of the greatest experience. Indeed, there 

are some firms who are doing even less now than they were a week 
ago. The disposition evinced in a few quarters last week to buy 
pigs for next quarter does not continue to be displayed. Sales 
took place yesterday, but they were only for quantities to 
meet immediate requirements. The meetings on ursday 
and Wednesday were both occupied in discussing recent 
failures. As was feared, the suspension of Messrs. Mur- 
cott and Wright has led to the stoppage of a firm previously 

a to occupy a good position. It is that of Messrs. Tinsley, 
right, and Co., chain and anchor makers, of Tipton. Mr. Wright 

was a member of the first-named firm, and the fall of that made it 

impossible for this to go on. The liabilities are set down at about 
£30,000, those of Messrs. Murcott, Wright, and Co. are £27,000, 
with assets worth not more than about £12,000. The assets in 

Tinsley and Wright’s case are ee to be somewhat better, 

though they are comparatively small, and the largest creditor has 

a security to the value of about £4000. He is an ironmaster in 

North Staffordshire. The creditors in either concern can throw 

both into bankruptcy, for if one set should resolve in that way to 

wind up the affairs of their debtors, the other set will becompromised 
by their decisi Itr ins with those of the firm of Tinsley, 

Wright, and Co. to take this step if it should be taken, for those 

of Murcott, Wright, and Co. on Wednesday resolved to realise at 

once under inspection. Their decision, it was hoped, would 
influence those of Tinsley, Wright, and Co., whose meeting was to 
have been held on Tuesday, but was adjourned to await the deci- 
sion of the meeting in the case of Murcott, Wright, and Co. It is 
not likely that Wednesday’s decision will be interfered with, for it 
is expected that ‘“‘an offer” will be made to those of Tinsley, 

Wright, and Co. They have made bad debts to the extent of 

£9000, but the concern is more likely to be carried on at 

a profit than that of Messrs. Murcott and Wright. In the 

case of that firm the creditors would not hear of the works 

being continued, either apart from, or by inspectors, be- 
cause they are convinced that it cannot be done at a profit. 

The partners put £5000 into the concern; all this is gone 

in losses in trading and bad debts, and does not appear in the 

assets, which show the £15,000 deficiency as having gone in pur- 
chasing material and machinery which may be removed, and in 
making additions and alterations, only parts of which can be 
realised, owing to the terms of the lease on which the works are 
held. They are the property of the trustees of a concern still 
under ee. and from which nothing has yet been obtained 

—that of Mr. John Jones, of the Birch-hills. The lease does not 

expire till 1871, but is regarded by the creditors as worthless. 

The frequency of failures here recently has given a very unsatis- 
factory tone to the discussions on trade matters, and has made the 
feeling very strong that much injury has been done by the ques- 
tion of wages in the mills and forges having been unaltered by 
the trade as a body. Upon this subject an ironmaster thus pub- 
licly expresses his views :—‘‘Is it not most extraordinary that, 
over-weighted as masters in this district are,in many respects, as 
compared with masters elsewhere, there should still be this 
hesitancy as to declaring a reduction in wages, after nearly all 
other districts have actually done so, and that with little opposi- 
tion on the part of the men? Can masters here afford to pay the 
o—_ wages and yet compete with other districts paying lower? 

r are we dreaming that South Staffordshire is still the only 
producer of finished iron, and purchasers must perforce come here 
and give us what we ask? Or is it that the interests of the masters 
generally are being sacrificed to the views of three or four firms 
who have a select and peculiar trade which places them out of the 
reach of competition? To me it seems obvious that the only way 
to any improvement on the present dreary state of trade is through 
lower wages and prices, leading to more continuous employment, 
and retaining the connection of the district till better times come 
round.” 

The East Worcestershire trade is reported of as follows :—The 
mills and forges are only in partial operation; the orders in hand 
are far from being what may be considered satisfactory, and, as 
far as this district is concerned, the state of the trade cannot be 
said to be improved, and, with failures following so rapidly one 
after another, it is no wonder that confidence is partially de- 
stroyed, and it is scarcely known who to trust. It is true there 
are many old-established firms who are prepared for any event 
which may happen; the storm may shake them a little, but it can- 
not materially affect them. A good deal of underselling has been 
carried on for some time. It is well known that in many instances 
(for cash payments) bars have been sold at thirty shillings per ton 
under the list price. The labour market still remains ina dormant 
tate, but there are some symptoms of improvement as the days 
lengthen. 

Coal fit for the mills and forges may be had at 6s. 6d. a ton. 
Some is being bought at less. Best thick coal, however, is realising 
13s.; common, 10s.; lumps, 9s.; fine slack, 3s. 6d.; brooch, all one 
way, 9s. 6d.; and screenings, 6s. 6d. per ton at the wharves. 

Ironstone of the best quality keeps up its price. White stone 
and gubbin sell at 14s, to 15s. 6d. a ton raw, and from 20s, to 
21s. 6d. calcined. 

There is an improvement to be noticed in the hardware trades 
of Birmingham and South Staffordshire, though the business being 
transacted is still of an unsatisfactory character. Whilst there 
seems every probability that the present improvement will be 
maintained, yet any very marked P mine is not expected before 

uarter day. The factors’ travellers are sending home order 
sheets a little better filled than at the date of our last, and the 
orders now in hand on this account are better than they have been 
for some time. In branches where only three or four days a week 
was the rule a month ago, all the week is now occupied. There 
are, however, instances in which depression is still much felt. 

This is owing to a falling-off in the demand for Australia and the 

United States. The business with the former country has received 

a check through the death of the principals of two of the largest 

bo pa houses in London ; but apart from this the trade there is 

still suffering from the results of over-speculation. A moderate 
demand is experienced from Canada, and the same remark applies 
to Montreal, where, with the exception of cut nails of inferior 
quality, which are 15 per cent. lower, prices are well maintained. 

The home orders for builders’ hardware and furnishing ironmongery 

are rather numerous. 

In Birmingham the metal trades are improved. The brass- 
founders have more to do in every department; but the wire trade 
is quiet. A revival is at last felt in the electro-plate trade, on 
account of which an encouraging number of foreign orders has been 
received. The edge-tool makers and tinplate workers have more 
to do generally. 

At Wolverhampton the ironfounders are better oif {cr orders in 
the kitchen-ware branch, though heavy castings are not in much 
demand. The inquiry for steel mills is dull, and locks, bolts, and 
iron safes only command a slow inquiry. i 








ls there is little doing with leading export markets, 
° mabye Ra» to competition ‘with makers in 


this branch of the Americans surpass the 
ish makers, alike in finish and 
e tin-plate and j ware makers of Bilston report busi- 


apanned 
ness quieter, but this may be accounted for chiefly from the pre- 
sent period being between the winter and the summer seasons. 
Some few orders are being executed for South America. 

At Wi no improvement is reported in the trunk and pad- 
lock departments of lock trade. Currycombs are slack, but 
the demand for bolts is slightly improved. : 

Throughout the numerous s towns which occupy the meet- 
ing-ground of Staffordshire and Worcestershire there is only little 
being done in the hardware branches agp and — unhappy 
operative nailers are increasing the misery whi usually 
pane Mo their daily life by continuing to resist an inevitable 
reduction in their wages. 








WALES AND THE ADJOINING COUNTIES, 


(From our own Correspondent.) 

Tue Inon TRADE: Improved Feeling Gradually Increasing: Large 
Orders Expected from the Russian and American Markets: Hands 
Betier Employed at one or two of the Works: No Alteration in the 
Home Trade: Commencement of the Baltic Season: Anticipated 
Increase in the Demand: Favourable Advices from the Con- 
tinental Markets: Slight Improvement in the Demand for Miscel- 
laneous Descriptions: THe Pic Iron Trape--THE TINPLATE 
TRaDE—THE CoaL TRADE: Strike of the Colliers—TRADE OF 
THE SouTH WALES Ports. 

THE improved feeliag referred to last week as springing up in the 
iron trade of the district is not only maintained, but gradually 
increasing as the spring quarter approaches, and this, no doubt, is 
to some extent attributable to the large orders expected from the 
Russian and American markets. At one or two of the leading 
works the hands are better employed than they have been of late, 
but as a rule it cannot be said that actual operations have increased, 
and a large numberof the workmen are but indifferently employed. 
The home trade has not materially altered its position since last 
report, and it is evident that some time will elapse before the 
monetary difficulties under which the railway and other large 
companies have still to contend with are removed. A few engage- 
ments have been entered into, but only for such materials as are 
required for immediate use. The Baltic season has now com- 
menced, and already vessels are wanted to convey rails from New- 
port and Cardiff to Cronstadt and Riga. Large as the exports 
were last year to the Muscovite empire, it is confidently expected 
that there will be an increase this season, notwithstanding the alert- 
ness of Belgium and Prussian houses for the contracts for new 
rails to be shortly given out. Already the orders from that 
country are for considerable quantities, and not the slightest 
doubt exists as to the bulk of this year’s requirements findin 
their way into the hands of makers in this district. Seve 
thousand tons have lately been shipped to the United States, and 
some fair orders are still on the books, and as stocks are now being 
slightly reduced, and inquiries are steadily increasing, there is 
every probability of the rail mills being better.employed, and a 
steady trade done during the spring and summer months. Inquiries 
from the continental markets give indications of an increase taking 
place in the demand, but this will depend greatly upon a sufficient 
sum of money being obtained for the carrying out of new and 
completing present sections of railways on various parts of the 
Continent. For the miscellaneous descriptions there is a slight 
improvement in the demand, but prices are said to be so low that 
profits must be very meagre on most brands. Pig iron is com- 
manding a fair sale, and some of the most experienced speak with 
confidence of a considerable improvement before Midsummer in 
this branch of the iron trade. 

The improvement in the tinplate trade about a fortnight ago is 
steadily progressing, orders being given out more freely at prices 
in makers’ favour. 

The demand for steam coal keeps tolerably good, but the sup- 
plies sent to the local ports are not more than sufficient to meet 
the requirements of merchants and shippers. The principal ship- 
ments are to the mail packet stations and French ports, the latter 
having become one of the best customers for steam coal. From 
the other foreign markets there is about an average inquiry, but 
prices continue low. The wages question in Glamorganshire does 
not appear to be firmly settled, as the men have held several meet- 
ings during the past week, and a great many have expressed their 
determination to bring out their tools if the masters do not comply 
with their wishes by giving them the old rate of wages. In Mon- 
mouthshire matters have not in any way improved since last re- 
port, and as will be seen from the returns given below, 
there has been a very considerable falling off in the 
shipments coastwise during the past month, and as 
there is no prospect of a speedy arrangement being 
come to, it is not improbable that the returns for the. present 
month will show a still further decrease. At Abercarne and 
Abertillery the prospect is most discouraging. At the former pit 
the manager used every exertion to preserve the ventilation, so 
that work might at any moment be resumed, but owing to the 
threats of the men on strike he could not prevail on the men to 
assist him ; consequently the ventilation has been stopped, and 
whenever the handsconsent to resume work, some weeks must elapse 
before a proper ventilation will be restored, in consequence of the 
immense quantity of gas accumulating. It is to be hoped the 
colliers will soon see the dssirability of acceding to the masters’ 
terms, although there is not much prospect of it at the present 
time, for if they do not yield it is evident the employers will 
make a combined effort to secure fresh hands from other 
districts. 

The following are the returns of the trade of the South Wales 

- for the month of February and the corresponding month of 

year :— 
EXPORTS OF COAL. 
February, 1868. February, 1867. 
Tons. Tons. 
i on ee eer 


MMMNNE <<. cc oc: ae) ke. (GRIDE cc ce. es 36 ce SE 
MEIER ca cc ‘se ido cos SEED lds ce cu ce ce OREM 
Lianelly .. «2 oe oe oe 8,514 oe oe oe of oe 10,679 


SHIPMENTS COASTWISE. 
February, 1868. 


February, 1867. 
Tons. Tons. 


CardiW® 2c co ce co oe S59BO 2. .. oc co oe 56,088 
Newport .. «2 co o¢ oo 36,497 «ce ce ce ce ce 53,813 
Swansea .. 22 os oo oo DGBR co ce co ce co)|=«6(19,888 
Lianelly .« «. .« eo S50 oe . co co 12,696 


Cardiff also exported 7049 tons iron and 5700 tons patent fuel ; 
Newport exported 8108 tons iron, of which New York took 6152 
_ 3 and Swansea exported 1209 tons iron and 6234 tons patent 
fue! 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiveRPooL: Mersey Docks and Harbour Board: the Corporation 
Waterworks—THE IRon TRADE IN CUMBERLAND—THE YORK- 
SHIRE COAL FIELD—NoORTH-EASTERN District: Trade Matters 
— NORTH-EASTERN Rattway: Extension in Leeds—SoutuH YORK- 
SHIRE IRON AND Coat TraD&S—COLLIERS’ STRIKE IN SOUTH 
LANCASHIRE—NORTH-EASTERN RAILWAY: Hull and Doncaster 
Section—LAUNCH OF A STEAMER AT HULL—LANCASHIRE UNION 
RaiLway—MAncHESTER GAS—THE SouTH DERBYSHIRE COAL 
TRADE—STATE OF TRADE AT SHEFFIELD. 





Galvanised ware is im- | Mr. G, F. LysTer has reported to the Mersey Docks and Harbour 


proved, and more is being done in the plated ware branch, In Board thatthe St, George’s landing stage is in a state of decay, and 





that it will be necessary at once to give it a considerable over- 
hauling. The water committee of the Liverpool town council pro- 


orders for plates to the amount o’ 
be a mixture of Cumberland with Cleveland or Scotch iron. Trade 
in Barrow is reviving. Messrs. J. Little and Co. are putting on 
new steamers to the Mediterranean, and Messrs. ide and 
Henderson, who have a fleet of steamers sailing from Glasgow, are 
ers in the new line. The steamers intended to trade from 

w are at present being built on the Clyde. 
. Mr. R. Carter, C.E., of Barnsley, has been lecturing to the 
members of the Halifax Literary and Philosophical Society on the 
Yorkshire coal-fields. Mr. Carter’ said he thought there was no 
fear of exhaustion for pte Bae i In one sense the York- 
shire coal-fields were inexhaustible. At Barnsley the beds were 
nerally 9ft. thick, and yielded 10,000 tons to the superficial acre. 
Ghenee coal-pits were sunk in that district the speculators 
never dreamed of stopping at the intermediate seams of coal, but 
pushed-down to the 9ft. measure though nearly 400 yards from 

the surface. 

As regards the north-eastern district, we may notice some im- 
provement in the pig iron trade. Some of the large firms are push- 
ing on new furnaces, and others—including the South Bank Com- 
——-- about a, + rgd my — pent ew under- 
going alterations. e tt portion of a great contract for pi) 
for Calcutta has been placed with Messrs. D. Y. Stewart and Co., 
of Glasgow, but 6000 tons are to be made by Messrs. Cochrane, 
Grove, and Co., of Middlesborough. The demand for rails and 
shipbuilders’ iron has improved; merchants’ bars, hoops, and 
sheets are dull. Of the Cleveland blast furnaces eighty-seven are 
now in blast, and forty-nine out of blast. 

The contractors are vigorously pushing on the North-Eastern 
Railway extension in Leeds in connection with the branch line 
from the new station in Neville-street to the Marsh-lane station. 

There is not much alteration to note in the state of the South 
Yorkshire iron and coal trades. The demand for most descriptions 
of merchants’ iron continues moderate. The coal trade is, upon 
the whole, inactive, although there has been a slight improvement 
in the demand for steam coal for Grimsby and Hull. 

A colliers’ strike has been developing itself in South Lancashire. 
The coal-owners propose to reduce wages to the extent of no less 
than 15 per cent.; and as the men refuse to accept this reduction, 
four-fifths of the colliers in Wigan and the neighbourhood are now 
out of work. 

The Hull and Doncaster section of the North Eastern Railway 
is rapidly approaching "4 the most backward portion 
being that south of Goole. It is hoped that the line will be par- 
tially opened before the close of this Pam and when opened 
throughout the saving between Hull and London will be about 
thirty miles. The line embraces a bridge over the Ouse, 820ft. 
in length, of which 250ft. in the centre is movable so that a clear 
up and down passage of 100ft. is afforded for vessels. The swing 
part of the bridge will revolve upon a circular rail of 32ft. 
diameter, built upon a circle of six caissons. The immense mass 
will be moved by two steam and two hydraulic engines, and will 
weigh about 600 tons. 

The report of the directors of the Lancashire Union Railway 
Company states that the works are rather more than half executed. 
Application has been made to Parliament to extend the time pre- 
scribed for the construction of the works for a further period of 
twelve months. 

It is expected that in the current year the improvement com- 
mittee of the Manchester City Council will receive from the 
Corporation Gas Works a sum of £25,000 or thereabouts, 

A protracted dispute between the coal-owners and their work- 
men in South Derbyshiré is expected to be brought to a satis- 
factory termination through the arbitration of the Earl of Lichfield. 
It is stated that the production of the pits of the district since 
the dispute has attained little more than half its former 
amount. 

The iron trade of Sheffield and district is stated to be not very 
active, but if anything orders are becoming a little more numerous. 
The armour-plate workmen are well employed, chiefly upon Go- 
vernment orders. There is a fair demand for most descriptions of 
railway matériel, and this branch of business is becoming the 
pons certain if not the most profitable of all the Sheffield 
trades. 





PRICES CURRENT OF METALS. 























1868. 18 
CopPpER—British—cake andtile,|.£ 8. d. £38. d.) 2 8. dad. £ 8, d, 
POT tON .cccccseseccoece| 77 0 0.. 79 09 0/80 00. 0 08 
selected 79 0)0., 8t 0 0] 81 O 0. 82 0 0 
81 0 0., 83 0 0] 86 0 0., 87 0 O 
840 0.. 85 0 0| 99 0 0..91 0 0 
80 0 0., 83 0 0] 8! 0 0.. 8810 0 
009 0.. 0 9 0/75 0 0.76 0 0 
73 0 0., 7310 0| 73 0 0.. 74 0 O 
75 00..769 | 000. 000 
YELLOW METAL, per lb. seooee| 9 0 6 O 9 73) 9 O TE O O TE 
1BON, Pig in Scotland, ton......| 2 12 10% cash. 213 6 cash. 
Bar, Welsh, in London ......| 6 5 0.. 615 0 15 0. 70 0 
Wales....0...| 510 0. 518 0) 515 0.. 6 0 0 
Staffo oi 1 5 O. 00 0] 7H OO. 6 6 0 
Rail, in Wales ....sscccccese| 515 0. 0 0 0} 515 01. 6 0 0 
Sheets, singlein Lordon ....| 9 5 0.. 9 0 0/10 0 0, 0 0 0 
Hoops, first quality...cccooe| 8 5 0. 0 0 0} 9 0 0.. 0 0 0 
N bedesegeesnecesssenk ae te, oe Oh Fe G. 8.3.9 
Swedish .scccccccscccccece | 10 5 0.. 1010 0 » 2 6.. 10 10 ° 
LEAD Foreign, per ton.... | 18 15 0.. 19 0 0 0 0.19 5 
rad We ns"! | 81 5 0.. 0 0 0| 22 0 0..92 5 O 
Other brands 19 10 0,, 1915 0] 1910 0,, 19 15 0 
milled 20 5 0., 0 O 0} 20,17 6,, 00 
Shot, patent... 2219 0., 23 0 0| 2400,, 00 0 
or minium. at 0 0.. 0 O 0} 32110 0,, 2115 0 
White, dry... 27 0 0O.. 0 O 0} 31 O O., 3110 0 
ground in o! 26 0 0., 28 0 0} 30 0 O., 32 0 0 
Litharge, W.B..ccccccccccees | 24:10 0.. 0 0 0] 2415 0., 25 0 0 
QUICKSILVER, per tet a he C8 SH C 0 0 
SPELTER, Silesian, per ton......| 20 5 0,, 20 7 6| 2110 0,, 2115 0 
English sheet ..sccccoccceee | 29 0 0, 2519 0] 27 0 0., 28 0 6 
Lyte tw PSE E FSS oe oo: 
TEE. faggot ee ( eo 
=. 15 0 0..1510 0| 000. 000 
TIN, Banca, per cw 413 0.. 4131)| 4115 0.. 413 0 
Straits, fine—cash . 419. 412 uv} 4 610. 4 710 
For arrival .+ccee. | 412 0, 4123 480. 49 0 
English DIOCKS .oceceseceeeee | 401410. 416 0) 4 10 0... 0 0 0 
DP cicepssesaneerssvess'| Ge. Gee O68. Oe Ge 2 OC 
Refined, in blocks....scccee | 417 196 419 0] 413 0. 0 0 0 
TINPLATES, per bx of 225 sheets 
IC COBC.eccccscces $866 48 G 8 CG. £7 SA 
IX ditto.. 18 6. 19 6 110 6. 113 6 
IC charcoal 1 8 0.. 110 0} 110 0.. 112 0 
[X ditto... 114 0. 116 O| 116 0. 118 0 











PRICES CURRENT OF TIMBER. 
1863. | 1867. | : * 
*. || Per toad— 42246 4644268 
Yel. pine, per red: L 
Canada, Ist quality 17 01810 17 019 10 
Qnd do... 11 012 012 OW 
Archangel, yellow. 11 0 13 
St. Petersburg yel.. 10 10 
Finland ...-se++ 
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BIRMINGHAM. 

“Wue “black country” is not one which generally con- 
duces to the elevation of animal spirits, more especiall 
during the winter months. An atmosphere of smoke and 
steam, with an. agreeable admixture of cinder-dust and 
smuts, accompanied usually .by.more than a fair share of 
ain, is far from an agreeable. medium through which :to 
view.even thatmost vigorous werking community, whese 
achievements and contributiens to eur national ~presperity 
wequive to be thoroughly «appreciated «in erder that an 
dmpression of their vast importancemaymakeits way tothe 
mind threagh ‘the murky atmosphere in which they are 
enveloped. Last.week, however, no such effort was neces- 
sary. “Though ‘the time was winter the sun seemed to 
have broken throughallconventional rules, and even through 
the habitual gloom of the Birmingham sky, making a 
place which would at any time be interesting to.an engineer 
positively enjoyable, whilst the change from witnessing 
the unfortunate stagnation of constructive work in Leaden 
tothe comparative activity of Rimmingham and its meigh- 
dourhood gave even more ial reasons for this 
meassuring influence. May we not.add that,in addition 
tothe brillianey of the sunshine, there.was also-the great 
artistic and edueational light of Mr. Henry Cole, C-B., 
avho facetiously, or perhaps satirically, complimented Bir- 
mingham on having earned and obtained the largest 
Government donation out of the £140,000 devoted last 
year through the medium of South Kensington for pur- 
— of instruction. The vast prize thus obtained by 

irmingham amounted to the sum of £280 sterling. If 
4his be the quota of £140,000 available for the encourage- 
ment of art in our greatest manufacturing centre, and that 
also in whose manufactures art.is most needed, what, we 
may ask, is done for places of Jess importance? The 
present position of the Birmingham trades is, as we have 
said, not a little reassuring as compared with the state of 
things in many other English «manufacturing and pro- 
ducing districts, for although short time is a rule and 
furnaces continue to be blown out even by wealthy iron- 
masters, and many manufacturers cemplain of hard times, 
causing even great bell founders surrounded by eeclesias- 
tical influences to swear, yet there are very few hands 
actually without employment, and there are tokens on.all 
sides of the turning of the tide and many signs. of an im- 
provement iy n. 

The tradeof Birmingham. isalwaysone of the first te rally, 
and atthe same time itamust be added that itis not went to 
fall into the utter prostration which -periodically comes 
over almost all other districts. Having.early monopolised 
the production of a varied class of articles mainly in general 
use and constant need, the demand for which is usually a 
fixed quantity, it feels the effects of over-speculation more 
than towns relying solely.on raw material production, or 
mainly engaged in the manufacture of one or two articles 
wot necessaries of life, but rather accesseries to other 
manufactures. Round Birmingham the preduction. of.inen 
is to a great extent subservient to the hundreds of small 
hardware manufactures carried on, and is consequently 
more or less free from the speculative element whieh 
eharacterises most other iron-producing districts. 

As a field for observing the present-state of British iron 
smelting, this district cannot be regarded as a favourable 
apecimen; it is one of the very oldest seats of our great 
staple manufacture, and bas retained,in too many instances, 
the new obsolete practice of early ironmasters. It was 
from this and some similarly circumstanced districts that 
Mr. Plimsoll drew his information on English -furnace 
economy, and generalising from particular cases, foolishly 
arrived at the totally erroneous conclusion that practical 
improvement in these respects must come from the Con- 
tinent to England instead of, as is a matter of fact, almost 
every proved economy having been copied by foreigners 
from improved English practice. ‘The imputation of tardi- 
ness in adopting new methods is undoubtedly true when 
applied to a section of the.smaller capitalists in our older 
iron districts, and if it had-been so applied the profession 
would not have risen en masse, as it has done, to contradict 
the assertions put forward in the Zimes, but even these 
obstinate perseverers in the ways of their fathers have 
often good arguments to support their conservative policy. 
In the Staffordshire district, for instance, the coke will 
not bear much more than half the burden carried by 
either South Wales coal or north country coke, and the 
modern economy of large furnaces is therefore impossible. 
The oven system of coking, except with a large admixture 
of other coal or bitumen, is out of the question, and hot 
blast, or at least highly-heated blast, is purposely avoided 
by most of the great makers for the very purpose of main- 
taining the superiority of their pig. In many esta- 
blishments, however—Lord Dudley’s Round Oak Works, 
for instance—there exist, on the whole, as perfect arrange- 
ments as are compatible with the peculiarities of the 
district coal and “mine,” and that prudent regard for the 
due proportion of capital to results which is essential to 
solid success; whilst in the mills and forges will be found 
that entire perfection of appliances which is common to 
the most .modern works both at home and abroad. The 
Round Oak Works, though not on the colossal scale of 
South Wales or Middlesbro’ establishments, are as well 
worthy of a visit from the practical iron maker as any in 
England. ‘Their well-known brands are a property in 
themselves, and it is needless to say that sucha property 
bas.not been .realised without the unremitting attention 
for upwards of twenty years of a manager whose 
experience and talent were seeond to none in the profession. 
Mr. Richard Smith, who is now eighty-seven years of 
age, and who only very recently retired from the active 
direction, founted. for Lord Dudley both these works in 
1844, and the Dudley works at an earlier period, and con- 
tinued to manage them, as we have said, till very recently, 
when he was succeeded by his son, ably assisted by Mr. 
Smith Casson, as manager of the mills. ‘lhere are five 
furnaces, at “ Round.Qak,” three of which.only are now.in 

one having been xecently blown out. The dimen- 
sions of these furnaces are comparatively small for Eng- 
land, though very usual in the Midland district, and, by 
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the -bye, closely .approaching.to those .of the :celebrated 
Creusot, though of rather better form. Bhey save «sft. 
high, 5ft.din. diameter in the hearth, J4ft. .at:the boshes, 
The blast delivered -by a 44in. 
Cornish -engine with 72in. ‘blewing cylinder, is always 
employed -cold in at least one furnace,:and never heated 
beyond'200-deg. or 250 deg. for any of them. The.blow- 
ing engine and its hay-stack Doiler,:a perfect Noah’s 
ot of autiquity, are the only old-fashioned arrangements 
about the a if we except .the fact that the furnace 
gases.are mot.yet utilised—small coal, which.in this.dis- 
tnict will.not eeke,. being.empleyed forxaising steam and 
heating the blast to.the small.extent required. Bhe coal 
is-eoked in open fires -heaped -round a-small :square brick 
chimney with adamper at-tep,ias is very;commen here- 
abeuts. Waitheut admixture -of “pitch -ercokimg coal, bad 
vesults are obtained in. ovens*frem ‘the ‘Dudley coal, even 
in around state, and the slack is unusable; “but we see 
no reason why some economy should not be effected in this 
respect, 

Turning now to the mills and forges, we find them 
covered by two fimedomildings containing oblectively fifty 
puddling furnaees, sfive trains of rolls, *three large tilt 
hammers, and a-‘steam hammer. Aypenbien of the forge 
is at present idlé, in consequence faa amew regulation 
having been introduced for paying thegmddler’s underhand 
directly at the office in the propertion.f “three-tenths of 
the total earnings of the furnace, This.is a.mest 
measure, both from its tendency to cheek ‘the dispropor- 
tioned gaivs which the puddler as.a ek coin con- 
stantly obtains by paying bis underhand t hy emall 
wage,.and frem its bringing the underhand directly wnder 
the control of ‘the mill manager, which at present he is not. 
‘Of course the trade union interferes to protect what is in 
reality a tyrannous power on the part of its members, and 
is exercised against a weaker body of men, and in direct 
antagonism to the prosperity of the trade—for an insuffi- 
ciently paid workman means og om mp A performed work; 
and the underhand’s duties are by no means light, nor is 


his full attemtion to be dispensed with if proper duty is to | 


be expectedfrom the furnace. ‘he principle of paying all 
labour direetky from the offiee is one which.we shave often 
urged. on .ourweaders, and .is capable ofsextension to cases 
in whieh it wenlkd-beeven.more beneficial :thamdn that of 
the puddiers. “We.have before us chiefiytthe .case of the 
heavy -hammerman, who is often a comtuacter earning 
fabulous sums, whilst his gang are a grumbling le 
set, for ever seeking and never obtaining their just prepor- 


tien of pay. 

From fest to last the management ofthe “Round 
Oak” forge is conducted with the greatest care. Samples 
of the make of puddle bars are taken daily, and the 
quality carefully watched. We believe that these bars 
never form a portion of the faggots, the whole of which 
are e from re-rolled iron, sheared and weighed into 
the which are,more or less cross-piled, according 
to the.purpose for which the iron is.imtended, and are of 
al uavarying coustitution as to the size, aad we may even 
eay the number of bars of which they are formed. The 
best arrangements for storing and. handling the rolls which 
we have apywhere seen adopted are to be found here. A 
separate building of considerable size has three lines of 
rails running through it which communicate with the mill 
trains. On each side of each of these lines are brackets 
from the cast iron pillars which support the roof. These 
brackets are.on a level with the platform of the roll wagon, 
and spaced so as just to take the ends of the rolls. Six 
ranges of bins, each capable of taking two or three pairs of 
rolls, and each range containing about a score of such 
bins, are thus formed, »the great facility given by this 
arrangement for shifting will at once be evident. 

Amongst the samples preserved in office .and store we 
recognise many that figured atthe Paris Exhibition, and 
did credit to our manufactures, notwithstanding the small 
glass-case scale on which we generally came forward there. 
An iron rail 29ft. long, and twisted cold throughout its 
entire length as sharply as the one shown in Paris, is also 
to be seen. This is not a specially manufactured sample, 
but an over length rail out of a lot of 200 tons made some 
little time ago for the London and North-Western Railway. 
Of course the figure was very different from that usually 
current, but we have not the slightest doubt that.sach iron 
rails could be turned out in quantity at £8 a ton, and it 
has yet to be shown that as trustworthy an article is other- 
wise producible. 

Close to Lord Dudley’s works, where rolled iron alone is 
produced, stands the extensive establishment of Messrs. 
Cochrane and Co., founded also about 1840, and now as 
celebrated for their cold blast pig and splendid castings as 
Round Oak is for its boiler plate and tire iron. Here also 
we find slackness and a furnace recently blown out, but on 
the other hand the continuation of more than one impor- 
tant work, as for instance the Runcorn Bridge, now almost 
completed, and the Farringdon-street Viaduct in active 
progress. The method of moulding the girders for this 


piece of work shows considerable fertility of resource in | 
the foreman; these are each (forming half the length | 


of span) nearly 40ft. long, and weigh about seven tons, 


and, in the case of the four outside beams, require artistic | 


perfection in the production of the design. The method 
of moulding is as follows :—A row of.¢ast iron pillars. or 
blocks are sunk in the foundry floor, leaving only a hears 
eye for a hinge bar projecting over.its.surface. .On,one, 

of this row of blocks are Jaid the mould boxes, two being 
used in length bolted together and oe to the blocks 
by a long bolt passing through eyes in ' 

side a carefully-prepared boarded platform is laid down, 
on this one-half the pattern is laid; one side, that is to 
say for the girder pattern, is split lengthwise vertically, so 
as to allow the two faces to be taken asunder. ‘The side 


to be moulded is of course upwards, and the empty mould | 


box is turned-over on its hinges by the foundry crane as if 
it were a gate, and laid down the platform covering the 
pattern over which the sand is then rammed. The box 
with the pattern in it is now ‘lifted off, and the same 
operation.is gone through with a second box,and the other 
half of the pattern. This box, however, is only turned 


On the other | 


over, and not removed from its hinging tothe sunken blocks, 
beth patterns.are withdrawn, the first.box placed sever the 
second, and the casting made. There are in.all-forty of ‘these 
beams for the main span, the four outside ones requiring 
a double pattern on.account of their ornamentation.on one 
side, but the inside:sections being interchangeable, and all 
mouldable in the manner described off asingle-half pattern. 
The ends of these and similar girders are almost.invariably 
slotted at. Messrs. Cochrane’s works, instead of being fitted 
by hand chipping. This is easily accomplished by a small 
travelling tool carriage wwerking across’the end of a heavy 
fixed capable of tuking aginderSOft. or-0ft. long. ‘One 
of the largest.planing anachinesin these works ds on ‘the 
moving-tool principle, and, though very-antiquated in desi 
andin the ain motion by which ‘the tool gantry is 
moved, has ical advantages overthevery mgenious 
development of this planivg machine exhibited by Sellers 
at the French Exhibition. For instance, the slides are on 
a level with the tool, and not with the bed-plate, as in 
the Sellers’ machine, by which the very heavy framework 
is dispensed with. To allow a vertical.adjustment the bed 
itself aises and falls, instead of the beam carrying the tool. 
Seblers’amachine would have an advantagedn planing the 
sides «ofan object, which could only ‘be accomplished 
| Withineentain limits by the other machine to which we 
| have allnded. Messrs. Cochrane produce almost exclu- 
sively-cold' blast iron, for which they are justly celebrated, 
|.and ‘to.a judicious ixture of which the high quality 
| of their castings is attributable. Their bridge work is 
too well known to need any comment, au everlasting 
| memorial being before our eyes.and beneath our feet in 
| the Charing Cross Bridge. In-casting pipes they are the 
| imtreducers of the contracting core barrel with which most 
of our readers are, of course, familiar; but for the informa- 
| tiomof thosewhoare not“ up” in the casting of pipes, we may 
meution that it consists of a central axis with four seg- 
| mental plates, capable of adjustment radially to the extent 
| of half an inch or so by means.of a screw onthe.axis, which 
| thrusts forward a series of w i and ‘thus ex- 


ts of which it is 


this 
wedges withdrawn, the its of the core 
| Sepnekmeceiie,-aalt- the lank qouaing seinen “Sheteendl 
can then be withdrawn at once, and the covering with loam 
for a fresh cast can commence ten minutes after the metal 








rane’s a group of radially disposed coke ovens has. beenin 
use for some time, in which the district. coal.is worked»with 
an admixture of 5 or,6,per cent. of pi and we believe 
some addition of Seuth Wales coal, no automatic deli- 
very arrangement on the Belgian, Appold, or other prin- 
ciple, has yet been attempted. 

Leaving the iron e for ‘the present, if ~we turn to 
ene of Birmingham’s special manufactures—viz., wire 
and tube drawing — we find a wholesome amount of 
activity prevailing, for this -is one of the many local 
industries which, as we have noticed above, conduces to the 
supply of trades which, from their very number and wide 
ramifications, always-ensure, from one quarter or another, 
a-tolerably steady demand, ‘The tube and wire works of 
Messrs. Alien, Everitt, and Sons may be taken as a capital 
specimen of this long-established bnanch of the Birming- 
ham trades. They cover a wide extent of ground -en 
sides of the canal, and employ constantly several hundred 
hands. The processes of wire and tube drawing are so 
| simple, and probably so well known to most of our 
| readers, that we need not do more than passingly allude to 
|them. With the exception of smelting the ore Messrs. 
Everitt carry on every operation connected with the manu- 
| faeture within their works, from retining the pig copper 

and casting the ingots to the final scouring and annealin 
| of the articles. ‘They are also manufaeturers of sheet an 
| foil copper and brass. A better example of the way in 
which prosperous English works of a steadygoing, unspecu 
lative nature, grow and expand themselves could not be 
given than those of Messrs. Everitt, whilst throughout 
the whole of them there is to be found first-class 
machinery, every portion of which is employed, and 
performing its proper functions with exactitude, 
There is the total absence of general design, whether 
for effect or for theoretically proper arrangement, which 
| results from the successive enlargement of works as 
trade progresses, with probably scarcely any instance of 
the abandonment of a tool that did its work well, however 
antiquated in design, although close to it there might be 
laid down a similar article of the very latest type. It is, 
of course, quite possible to carry such a principle of action 
too far; but- thus the real wealth of England has grown, 
and there can be no doubt that whenever, as a nation, we 
have been tempted to launch out.into constructive specula- 
tion we have paid dearly for falling into a far more dan- 
gerous error. 

The Stephenson Tube Works are near neighbours of 
Messrs. Everitt’s, and although in the article of tubes their 
production and process are identical, yet Messrs, Stephen- 
son have one “ specialité” in calico-printing volls, and cer- 
tain processes and appliances connected with their manu- 
| facture, which are well deserving of notice. In the first 
| place, the capper i for these rollers are condensed by 
ressure under a hydraulic press whilst still in a 

If-molten state. This is effected by casting them in 
chills hooped with bearing bars on and having for 
their.core a steel mandril. Thechill, with the ingot.and 
'mandril in it, is taken almost immediately on being 

red and placed on the table of the press; a shifting top 

is brought quickly down with a powerful screw till it rests 

| on the top of the ingot, and an hydraulic pressure of 400 
or 500 tons is immediately applied from below. After this 
treatment the roller, still on its mandril, is passed through 
powerful rolls for its further consolidation. For the first 
eut.in turning itis simply axnped ‘between a pair of cones 
lathe centyes, and having thus been roughed up, it 

is bored, or rather slotted out, forthe teol—marks having 
been found to interfere with its accurate staking on its 
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shaft, a large horizontal slotting machine has been 
cially ae ed for the purpose of ages Soa interior with 
a longitudinally working tool. This machine acts admir- 
ably, and consists, in fact, of a long bar similar to a borin 
bar, supported at one end by a slipper (moved by a oak 
and connecting rod), and at the other ing through an 
eye in the headstock of a kind of lathe in which the tube 
is carried, and giving an intermittent revolvingimotion, so 
as to cause the bore to be slotted out all round. 





ROYAL INSTITUTION. 

Srvce our last notice Professor Tyndall has closed his series of 
lectures on “ The Discoveries of Faraday,” the last two afternoons 
of the series being devoted to the explanation of the phenomena 
of diamagnetism, and the action of the magnet upon rays of 
light. The experiments were, therefore, necessarily of a very 
curious and interesting description, the following being one of 
the best of them :— 


at 
6 R 
E 


In the above cut Fig. 1 A is the electric light between the two 
carbon points ; B and C are Nicol’s prisms to polarise and analyse 
the ray of white light A, D. A double convex lens is placed at 
E, oa F, G are two movable poles of peculiar shape placed upon 
the top of the electro-magnet H, H. The square movable soft 
iron poles have holes through them K, K, to permit the passage 
of the ray of light. N,N isa short square transparent rod of 
Faraday’s heavy glass. R is a thin transparent circle of quartz, 
composed of two half circles, one being a piece of right-handed 
quartz, and the other a piece of left-handed quartz, placed 
opposite to each other, and so arranged that the two halves 
should give either complementary or the same colours in the 
polariscope. The lecture-room was darkened, then a beam of 
light was sent through the whole arrangement described above, 
and the lens E so adjusted that a small circle of light was pro- 
jected upon the screen D. The quartz circle R was then turned 
till its two halves gave exactly the same colour upon the screen. 
Upon sending a current of electricity round the electro-magnet 
H, H, the magnetism produced exerted some peculiar action upon 
the piece of glass N, N, which caused one-half of the circle of 
light upon the screen to change to ared colour, and the other half 
to a green. When the current was sent round the magnet in the 
opposite direction the colours upon the screen were reversed, the 
red and green changing sides with each other. Upon breaking 
the current the whole disc assumed its normal puce colour, both 
halves of the circle being then alike. When the piece of heavy 
glass was removed from between the poles of the magnet none of 
the effects just described could be produced, thereby proving that 
- magnetism sets up some change in the molecules of the heavy 
glass, 

In place of Faraday’s heavy glass a solution of sugar, without 
the aid of magnetism, will cause the plane of polarisation to 
rotate. But this phenomenon is not exactly of the same kind 
as that discovered by Faraday. For instance, if the ray be sent 
through the solution of sugar it will cause the plane of polar- 
isation to rotate in one direction, and if it be reflected back 
again through the solution it will be rotated in the other direc- 
tion, and these two actions will neutralise each other. When 
the ray, on the other hand, is reflected back again through the 
heavy glass the original effect is increased instead of neutralised. 
Faraday’s method of reflecting the beam several times through 
the glass was a marvel of experimental ingenuity and simplicity, 

as shown in Fig 2, where A is a square 
E F block of the heavy glass. B, B are the 
B portions of the two ends of the glass 
A] which were silvered to produce the 
7 desired reflections. Now, let a candle 
be placed at F,a ray of light from it 
Ji would traverse the glass in a straight 
fi} line, and enter the eye at H without 
H being reflected. But let the candle be 
i JA shifted to E, and the ray of light 
} would have to be reflected twice, as 
/ 
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shown by the dotted lines, ere it could 

enter the eye. On shifting the candle 

J E still further to the left, the ray must 

H \s undergo a still greater number of reflec- 
tions ere it could enter the eye. 

The lecturer stated that although Faraday was very bold he 
was very cautious, and he never ventured to express an opinion 
as to the exact change in the position of the molecules of the 
heavy glass set up by magnetism. As far as Professor Tyndall 
knew, Sir William Thomson is the only philosopher who has 
ventured an opinion upon the subject, and he thinks that in this 
experiment the magnetism makes the molecules of the heavy 
glass take up a motion of rotation. To show that in all pro- 
bability magnetism brings a strain to bear upon the molecules of 
heavy glass, Professor Tyndall took a prism of this substance and 
bent it in the polariscope, and the strain enabled light to find its 
way through the prisms of Iceland spar, although the latter were 
so arranged that light could not get through till the prism of 
glass under strain was interposed. Biot’s new experiment, 
wherein a long piece of glass vibrating longitudinally is placed 
crossways between the prisms of the polariscope, was also ex- 
hibited to show that glass under the influence either of a strain 
of tension or a strain of compression has an action upon polarised 
light. 

efter the discovery of the effects of magnetism upon polarised 
light Faraday hung a piece of heavy glass by a thread between 
the poles of his electro-magnet, and found that the bar placed 
itself at right angles to a line joining the poles. He then tried 
other substances, and tabulated the results, giving at the same 
time the name of diamagnetism to the new phenomena. The 
experiments in diamagnetism were difficult to present to a large 
audience, because of the smallness of the effects, but Professor 
Tyndall overcame the difficulty by placing an electriclampin front 
of the electro-magnet, and throwing a large shadow of the latter 
upon the screen. Hence any motions of little pieces of bismuth 
or other diamagnetic substances were seen upon the screen by 
everybody present. Pieces of carrots, apples, and such things, 
were thus shown to be acted upon by magnetism. The lecturer 
specially pointed out the remarkable fact, that although nitrogen 
is inert to the magnetic force, and oxygen is attracted by it, yet 
nitric acid is diamagnetic. Lastly, he exhibited the action of 











the magnet upon flame, by placing a lighted candle between the 
tlosely approximated poles of the electro-magnet. When the 
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| when arranged on the lecture table, gave the rough outline of 





magnetism was induced by the electric current, the flame 
instantly bent down as if a stream of wind were blowing 
between the two poles. 

Mr. Harcourt, Secretary to the Chemical Society, gave a 
Friday evening lecture at the Royal Institution on “The Times 
in which Chemical Actions take place.” His experiments were 
in some cases so delicate as to be more fitted for the laboratory 
than the lecture-room, but were of a very curious character, 
trenching upon a quite untrodden branch of molecular physics. 
He added some chloride of barium to sulphuric acid, the result 
being that a white milky precipitate was instantly produced. 
Next he added chloride of calcium to sulphuric acid, and the 
sulphate of calcium formed so slowly that the liquid took many 
minutes to turn milky. Some yee as acid was next added 
to a weak solution of bichromate of potash, a green colour being 
immediately produced. But when oxalic acid was added to a solu- 
tion of bichromate of potash, decomposition took place very slowly. 

In the next experiment Mr: Harcourt heated solution of 
nitrite of ammonia very carefully, the result of heating this 
salt to a temperature short of 212 deg. Fah. being to resolve it 


into nitrogen gas and water. As the salt in the solution dimi- 
nishes in quantity the volume of gas given off becomes less and 
less. To this experiment with scientific accuracy the 
lecturer nearly filled a flask A, Fig. 3, with the solution, and a 
Centigrade thermometer B was fixed in the cork so that the 
bulb should be beneath the surface of the solution. A bent 
tube C conveyed the gas as it was formed into the pneumatic 
trough D, 0 it was collected as fast as formed in long 
narrow gas jars similar to that at E. Tie mode of operating 
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was this :—A flame was applied beneath the flask at A, and the 
temperature of nitrite of ammoniagradually raised to 88 deg. Cent. ; 
when this degree of heat was reached the flame was turned 
down to keep the solution steadily at this temperature. The 
gas generated before this temperature was reached was allowed 
to escape. When the liquid kept steadily at 88 deg. Cent., the gas 
given off was allowed to flow for one minute into gas jar No. 1, 
next for one minute into jar No. 2, and so on till five jars had 
been used, each containing the quantity of gas given off in one 
minute by the solution at a fixed temperature. The result 
proved that there was a relation between the quantity of nitrite 
in the solution and the quantity of gas given off. The jars, 


the curve A, B, D, Fig. 4. 
In the next experi- 
ment four flasks were 
—7--: half filled with a solu- 
E tion of oxalic acid, a 
little sulphuric acid 
beingalso added, simply 
to quicken the action 
in the presence of the 
audience. A little mea- 
~~ -. sured permanganate 
of potash was then added w tue urst flask; half a minute 
then elapsed, and a little permanganate was added to the 
second flask, and so on throughout the series, half a 
minute being allowed between the measured additions to 
each flask. A yellow precipitate gradually formed in each flask, 
after the addition of the permanganate. Next a solution of 
iodide of potassium was added to each flask, and this stopped | 
the action going on by destroying all the undecomposed per- 
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A few of the railways, in their returns, did not distinguish 
coals and minerals, hence he had been obliged to separate them 
into the proportions carried by other railways, and the result 
was not far from the truth. Half the carrying power of British 
railways is occupied in conveying this coal, which is the “ philo- 
sopher’s stone” of the country, not because it turns agri. | 
into gold, but because it makes everything cheap, does so mu 
work, and is the maintaining of the material power of the nation. 
These results are due to the fact that it is capable of producing 
heat in such great quantities, and heat and mechanical power are 
convertible terms. It is rather a humiliating fact that all the 
mechanical power exerted by a man during his life is more than 
covered by the power stored up in one poor cart-load of coal. In 
fact, the annual coal produce of the United Kingdom is equiva- 
lent to the power exerted by 530,000,000 horses, working pm 
hours per day, for one year. The work of raising this is 
something immense. The Great Pyramid is reported to have 
been raised by 100,000 men, working for twenty years, and it con- 
tains 3,394,307 cubic yards of stone. The oak: raised by about 
250,000 British coal miners in the year 1865 was about 
eo cubic yards, or thirty times the bulk of the Great 


If the use of coal did not tend to increase, and the present 
annual yield of 100,000,000 tons in these islands did not tend to 
alter, he should have little to say upon the subject, but the 
above quantity is only a starting point. If it were not so, there 
need be no fear, for the probable quantity of 83,000,000,000 
tons of coal in the mines of the United Kingdom, at a depth of 
not more than 4000 feet, would keep us going for another 835 
years, a period equal to that which has elapsed since the Norman 
conquest. But the coal consumption is not stationary, as shown 
by the following table :— 








Year. | Coal raised. Coal exported. 
| Tors. Tons. 
1854 64,600,000 4,300,000 
1855 | 61,490,000 4,900,000 
1856 66,600,000 5,800,000 
1857 65,300,000 6,700,000 
1854 65 0,000 6,500,000 
1859 71,900,000 7,000,000 
1860 | 83,200,000 | 7,100,000 
is6l 85,600,000 | 7,200,000 
1x62 83,60 ,000 7,600,000 
1863 $3,200,009 | 7,5°0,000 
1864 | 92,700,000 8,000,000 
1865 98, 100,000 8,5 0,000 
1866 101,630,000 | 9,367,000 





Thus in twelve years the consumption of coal has advanced 
rapidly, and in all directions it is easy to see how that consump- 
tion tends to increase. Small engines, among other things, are 
daily creeping more into use, and he thought it likely that the 
day was not far distant when nearly every house would have its 
own little gas-engine to work a sewing machine, or to assist in 
other household matters. In agriculture there is a growing 
demand for steam power, which is also wanted for hydraulic 
purposes, for the water therein used is commonly pumped up by 
steam. No engines give the full amount of mechanical power 
contained in burning coal, but even the economising of coal, 
strange to say, tends to increase the consumption, for steam 
power becomes cheaper the less coal the engine consumes, thus 
increasing the demand for machine power. In common fire grates 
a vast amount of heat is wasted, and goes up the chimney with- 
out doing any good at all; this waste he hoped to see stopped to 
a very great extent. 

Upon examination of the Government returns it is seen that 
trade tends to increase in geometrical and not in arithmetical 
progression, and the increase of consumption of coal follows the 
same law, which applies to almost all branches of human 
industry. The yearly increase in the consumption of coal shows 
a tendency to follow this law, at which rate of progression the 
store of coal in the United Kingdom, instead of lasting 800 
years, is likely to be used up in a small fraction of that time. 
Like the problem of the nails in the horse’s shoe iu the arith- 
metic-book, figures mount up in a most surprising manner under 
the system of geometrical progression. The quantity of coal 
sent out from England for several centuries has steadily followed 
this law. In another twelve years, therefore, the annual demand 
for British coal is likely to reach 1,000,000,000 tons, as he (the 
lecturer) had published in a table some months back, and was 
much ridiculed for giving such high figures. He did not believe 
that the coal-fields of Great Britain could produce 1,000,000,000 
tons a year, and if this be the fact, industry and trade cannot 
progress here in the future as-in the past. Temporary depres- 
sions make a difference in the produce, and 1868 might show a 
falling off in the coal trade in the same way as in 1855 compared 
with 1854; but such disturbing influences are only transient. 
He did not doubt that there is coal at a greater depth than 4,000 
feet, but the supply of it will be scanty, and the cost of raising 
it very heavy. 





manganate in the solution, iodine being liberated in its place. 
As it is possible to measure the exact quantity of iodine thus 
liberated, the quantity of permanganate undecomposed when it | 
was added can be ascertained, and the amount of decomposition | 
in a given time tabulated. The lecturer then read some tables 

formed from similar experiments, which among other things 

showed that heat considerably accelerates chemical decomposition. | 

Lastly, Mr. Harcourt attempted a more complicated experi- | 
ment still, too delicate for the lecture-room; it did not go off 
well, nor were the conditions clearly explained. The lecture, as 
a whole, however, was of high philosophical interest, the experi- | 
ments belonging, as they do, to a new and untrodden field. | 
Some curious experiments of a different kind, on the time in 
which chemical actions take place, were described in THE 
ENGINEER two or three months ago, under the title of ‘“ Mole- 
cular Physics.” 

Other curious facts relating to the time consumed by chemical 
actions are shown in the combustion of Captain Schultze’s new 
gunpowder, now under trial by the Prussian Government. This 
powder burns very slowly in the open air upon a plate, and leaves 
a bulky black deposit, yet when enclosed in a gun it explodes 
with great velocity, and leaves no deposit. 

On Friday, March 13th, Mr. Jevons gave an evening lecture at 
the Royal Institution, on the “ Exhaustion of our Coal Mines,” 
Sir Henry Holland, Bart., F.R.S., presiding. 

Mr. Jevons said that his remarks would be principally based 
upon the fact that the amount of coal extracted from the mines 


of Great Britain in the year 1866 was 101,000,000 tons, whilst 
ined | chemical action in ali the batteries have first to be smelted by 


that of the whole world was as nearly as can be ascertain 
176,000,000 tons, our country thus producing 73 per cent. of the 
whole. In regard to bulk and weight it is by far the greatest 
trade we have, as shown by the following figures :— 


Lord Russell once sent a circular letter to the consuls to send 
home figures about the supply of coal in different foreign 
countries, The totals are here given as accurately as possible :— 


Yearly Produce of Coal. 
try. 


Coun! Tons 
Great Britain .. «2 oc cc ce of ce ce cs ce 101,800.000 
United States < cc cco ce co ce co cc co co 94,900,000 
Zoliverein eo ce 00 ce co co co co co co 90,610,000 
FrameR cc co cc ce ce 00 ce co co co co} 61GTIGCCED 
peer ee ee ee ee ee ee ee ee 9,935,000 


Australia .. «2 se oc ce oF « © 00 oe 4,5:0,000 
British America (estimated)... .. «2 «2 «2 «+ «« 1,500,000 
Russia (estimated)... .. «2 «+ «2 oe os 1 000 
Spain... .e «2 cf of of «e «8 oe oe ee 
New South Wales .. .. «2 «2 os os «8 of of 
WONG cs ue uy we aecekae 123,000 

Of all the nations in the above table, the United States has 
the greatest stock of coal, the area of its coal-fields being 
196,650 square miles, whilst in Great Britain the area of coal is 
only 5,400 square miles. Yet, in spite of this disproportion, the 
United Kingdom gets rid of much more coal annually than all 
the rest of the world put together. ’ 

Sometimes the remark is made that a substitute for coal will 
be found. The newspapers are fond of repeating proverbs on 
the point, such, for instance, as “ Necessity is the mother of 
invention,” or “ Where there’s a will there’s a way.” Proverbs 
are out of place in the consideration of such a serious subject, 
moreover the last proverb quoted has no truth in it. Electricity 
| will never supply the place of coal, because the metals burnt by 


oe #8 0 


means of the heat of coal, and in the different induction 
machines, such as Wilde’s, for the production of electricity, the 
driving power is derived from coal. A letter from Professor 





Total Weight of Goods (except Live Stock) Carried in 1865 upon 
the Railways of the United Kingdom. 


Tons. 
Gen merchandise .. «2 «+ o¢ ce os ee es 36,800,000 
Minerals (approximately) .. .. «2 oe «oe «¢ «+ 18,300,000 


Coal and coke (approximately) .. «+ «2 «+ «+ «+ 59,500,000 
Grand total in 1865 «2 .. «2 «se e+ «+ 114,600,000 


Tyndall now before him (the lecturer) said that he saw no 
prospect of any other large source of heat and power besides 
| coal, and when that is gone we cannot hold our own against 
| other nations. He (Professor Tyndall) had stated over and over 
again in his lectures that the future prospects of Great Britain 
are more in the hands of its coal owners than in the hands of its 
statesmen. When coal is gone, the heat of the sun and the 
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motion of the tides are the principal sources of power 


remaining. 

Renseetittts, Sorans hevantienghod to form an opinion as tothe 
full meaning of the falling off of our supply of coal. The increaseof 
national wealth depends upon the increase in the consumption of 
coal, so that when the latter declines, the national life will be 
es oe the of the nation will gradually wen em- 
ployment will become scarce, and emigration set in to a larger 
extent. Thereis a possibility that Great Britain will be thus stopped 
in 100 years from this date, but many other nations, especially the 
United States, will feel nosuch check. Yet in fifty or 100 years coal 
will have become even more indispensable than it is now. What 
shall we do? Shall we lay a tax upon coal? Shall we stop its 
exportation ? He did not see that we have any right to do either 
of these things. Mr. John Stuart {Mill, the great political 
economist of the age, says that while thinking of the loss of 
coal, we ought to connect with it the fact of the national debt. 
Supposing a colliery proprietor to be heavily in debt, and to 

the knowledge that in course of years his mines would 
be exhausted, he would at once begin to capitalise. The British 
nation ought to do the same, and try and pay off its debt in the 
days of prosperity. Mr. Jevons thought this course should be 
taken also ; better still that the population of the country should 
be thoroughly educated to understand these and other vital 
questions, and to get rid of those laws and other causes which 
now produce pauperism ; thus he thought the public would be 
better prepared than at present for the days of trouble. It must 
not be forgotten that Mr. Jevons’ conclusions are stoutly dis- 
puted by many high authorities. Mr. Jervons over-estimates 
our future rate of consumption we think. 

Professor Roscoe, F.R.S., is now delivering a Saturday after- 
noon course of very instructive lectures on chemistry at the Royal 
Institution, of which lectures weshall have more to say hereafter. 








BRIDGE OVER THE DANUBE.—The States Railway Company in 
Austria, having obtained a ion permitting hom to bring 
their line from the north into Vienna, the construction of a bridge 
over the Danube near that city became necessary, and a site was 
chosen about three miles below Vienna, where the river is 1450ft. 
wide. The Railway Company invited tenders from about eight 
firms, amongst whom were !Messrs.Cail and Co., Paris ; Messrs. 
Schneider, Cruezot ; Messrs. Cramer, Keel and Co., of Nuremberg, 
who constructed the large bridge over the Rbine, at Mayence ; 
Messrs..Harkort, Prussia ; Messrs. Siegel, of Vienna and Berlin ; 
and Messrs. Ruston and Co., an eminent English firm in Austria, 
who have recently completed the suspension bridge at Prague, 
from the designs of Mr. R. M. Ordish. Messrs. Ruston and Co. 
based their tender in this instance also on a design furnished by 
Mr. Ordish, who adopted the lengths of span proposed by the 
Railway Company, namely, five of 250ft. each, over the main 
channel, and four of 100ft. over the shallow water. The erection 
of a bridge over the Danube is rendered difficult by the immense 
quantity of ice that descends the fiver every winter, and which 
nage aes the use of scaffolding in the water during that season. 

r. Ordish’s design proposed open trussed girders, of which the 
top members were composed of cast iron tubes, in lengths, bolted 
together, and the bottom members wrought ironjlinks, the whole 
of the connections being made with turned pins, thus avoiding 
rivetting on the site. We are sorry |to hear that the English 
engineers have failed in this international competition, and that 
the order has been = to Messrs. Schneider, of Creuzot. If 
Messrs. Ruston and Co. |had succeeded in their competition with 
Mr. Ordish’s design, we understand that the ironwork would have 
—_ manufactured in England by Andrew Handyside and Co., of 

lerby. 


THE MILWALL Docks.—One of the greatest and most important 
additions to the dock accommodation of the river was made on 
Saturday by the formal opening of these basins and warehouses. 
There is not much at any time in the way of ceremonial in the 
formal opening of a dock, and on Saturday there was less than 
ever, for, as a fact, the docks have been opened for some weeks 
past. The idea of converting some of the great extent of waste 
mersh land which forms the Isle of Dogs into docks originated 
some three years back, at the time when the limited company 
mania was at the zenith of its popularity and power. Since then 
commercial conditions have sadly changed, and with them, too, 
have proportionately altered the financial prospects of the Millwall 
Dock Company; and its shares, which once sold freely at premium, 
are now at such a terrible discount that we should almost be afraid 
to mention what is their nominal value. Of course the public are 
always the best judges in these matters, and know what shares are 
worth and what they are not worth. Still, it seems that the Mill- 
wall Docks are oneamong many other t cial undertakings 
which are suffering by panic from faults of others less worthy of 
support. It has all the ies for plet which are 
required in such schemes. The land was not costly, the docks 
have been well and cheaply made, there are unusual facilities to 
vessels entering or leaving the river, there is ample railway com- 
munication close at hand, and ashort neck of canal not much more 
than 200ft. long would give access to the West India and through 
them to the East India Docks, thus coupling up what would then 
form one of the finest series of docks in the kingdom. ‘The whole 
space on which the docks and warehouses stand is no less than 204 
acres. Of this great area there are no less than thirty-five acres of 
water for dock accommodation, and when the scheme is entirely 
completed there will be upwards of fifty-two, leaving no less than 
152 acres available for wharves and warehouses. An adequate idea 
of the extent of these docks can only be formed bya comparison with 
other metropolitan undertakings of a similar kind. Thus the Com- 
mercial Docks, Rotherhithe, comprise only about 100 acres, the East 
India Docksabout thesame, theSt. Katherine’s Docks less than thirty 
acres, of which little more than cleven are water, and the London 
Docks about forty acres. The Millwall Docks, therefore, when com- 
plete will have a water area in itself greater than the whole wharf, 
warehouse, and water area of somg of our most important dock- 
yards. The width of the floating dock at Millwall is no less than 
350ft., and has two entrance locks, one, the first, of 250ft. long, 
and the second 200ft., and both with a width of 80ft., and 
a depth ut the sill of the lock of 28ft. below Trinity high water 
mark, Thus, with the inner ga‘e open, a vessel longer and broader 
than any vessel yet built, except the Great Eastern, could easily be 
taken into dock at almost any time of average bigh water. Near 
the floating dock is a graving dock for the repairs of vessels. Its 
length is, inside the sill, 415ft., and its width 65ft., with a depth of 
water of 25ft. below Trinity datum. All the locks are provided 
with hydraulic power for working the pairs of gates, the bridge, 
and sluices, and one three-ton and one five-ton capstan, and 
hydraulic power is also applied to the drawbridge between the 
inner and outer dock, and to some of the cranes in connection with 
the warehouses. Of these latter nine have already been built— 
namely, two of 300ft. long, four of 200ft. long, and three of 100ft. 
long. ‘These are fitted with twelve 35-cwt. cranes, one 5-ton crane, 
one of fifteen tons, and a “‘sheerlegs,” equal to a weight of eighty 
tons, is in course of erection. On Saturday little was done in the 
wy of ‘‘ opening,” beyond letting some vessels into the new docks, 
and in visiting the graving docks, in which the Arapiles, a Spanish 
ironclad, now lies, awaiting her entire completion for sea. After 
going over the docks on Saturday the company adjourned to lunch, 
where Mr. Ayrton, as chairman of the Millwall Docks, presided. 
At the conclusion of the déje@ner he gave ‘* Success to the Docks” 
in a warmly eulogistic speech, and expressed his confidence that 
the great undertaking which they had then inaugurated would 
result not only in benefit to all the shareholders, but to the mate- 
rial advantage of the inhabitants of the district in which the 
works are situated, and to the benefit of the trade of the Thames 
generally.— Times. 











WE have more than once had occasion to refer to the American 
tube well, which has provadjof such service to the Abyssinian expe- 
dition. e now take the opportunity of giving our readers a 
detailed description of the apparatus, as well as the results of some 
practical trials which we witnessed last Saturday. Our engraving 
represents at Fig. 1 an elevation of the lower portion of the tube 
well, showing the working parts; Fig. 2 shows the well driven to 
the required depth and having the pump fixed thereon. The 
arrangement, which we may premise is the invention of Mr. J. L. 
Norton, of 38, Belle Sauvage-yard, Ludgate-hill, consists primarily 
of the wrought iron tube A, which has a steel point, and is perfo- 
rated for about 2ft. from the bottom. The tube isdriven down by 
the monkey C, working over the pulleys at B, and acting on the 
clamp D, which is made in two parts bolted together on the tube. 
The inside of the clamp is serrated, so that a good grip is obtained 
on the tube. As the clamp D approaches the ground level it is 
unscrewed and refixed higher up the tube. The pulley clamp is 
similarly raised, additional lengths of pipe being screwed on as re- 
quired. By a later and better arrangement, however, the monkey 
is worked over pullies attached to a tripod, as seen in Fig. 3. The 
shifting of the upper clamp is thus obviated, and time thereby 
saved. As soon as the tube is driven to the water level a cleans- 
ing pump is attached, and when the water runs pure a permanent 
pump is affixed. The Guam ump brings up the sand and loose 
soil from around the bottom of the tube, and thus forms a reser- 
voir for the water as shown at B Fig. 2, in which C is the line of 
the water-bearing stratum. By multiplying the number of wells, 
and connecting them at top, a proportionately large yield of water 
is obtained. This plan has been adopted with marked success at 
the bleaching works of Messrs. Muir, Brown, and Co., Glasgow, as 
well as at other manufactories and breweries. 

In the experiments on Saturday, which took place in a field at 
Thames Ditton, the first thing done was to drive a tube-well 
similar to those now in use in Abyssinia. The tube was ljin. in 
diameter, and a monkey, weighing 70lb., was used. The first 
tube, about 12ft. in length, and an additional short length, were 
driven by two men to a depth of 14ft. in seventeen minutes. The 
plumb line then disclosed about 5ft. of water; the pump was 
screwed on, and in nineteen minutes from the time of starting, 
water was freely pumped. In order to show how little time would 
have been lost had no water been found, it was proposed to take 
up the tube well, and in a minute and a quarter, by the aid of a 
lever, the whole apparatus was drawn to surface. A 2in, tube 
well was next sunk to a depth of 30ft., in as comparatively short 
a time as the previous one, and an ample supply of water was 
obtained. A still larger-sized tube then became the object of 
attention, and here a new feature of the invention came into 
operation, Owing to the re-action of tubes of so large a diameter, 
under the action of the monkey, it was found necessary to hold 
them down to their work. This is effected in a very ingenious 
way by Mr. Norton, who uses an accumulator, the appli- 
cation of which is shown in Fig. 3 of our engraving. he 
apparatus ists of a crosshead, which is held in place on the 
top of the tube, and to each end of which is attached the medium 
through which the power is applied. This consists of a top and 
bottom series of triangular iron plates bolted through and kept 
about half an inch apart. These two frames are connected by 
india-rubber bands which pass over the bolts of the plates. Chains 
pass away from the bottom of each accumulator to the crab, a turn 
or so of which puts a steady pressure varying from five to twenty 
tons, according to requirements, on the tube, which yields to the 
blow of the monkey and all rebound is prevented. In the present 
instance the tube was easily sunk to a depth of 14ft., when 5ft. Gin. 
of water were obtained, which gave a continuous stream of in- 
creasing purity as the pumping proceeded. The trials were highly 
successful, and developed the leading features of the system, 
whilst they established many important facts which are well 
worth knowing. For instance, we know that failures have often 
been experienced by well-sinkers from quicksands. Mr. Norton 
has met this point by enclosing within the perforated portion of 
his tube an inner tube, also perforated, the annular space between 
the two being filled in with a coil of wire gauze. ‘hus a filter is 
formed which has proved highly successful in a into the 
Bagshot sand. Then again, as regards the purity of the supply. 
In many cases surface and sewage water find their way into the 
ordinary wells. But the tube well fits closely to the soil, which 
it compresses around it on its way down, and effectually excludes 
all extraneous water from the source of supply, which is thus kept 
pure and wholesome. We may also observe that sometimes water 
will not flow when the tube is down in a presumed water bearing 
stratum, on account of stoppage of the perforations. This may 
arise from the tube having been driven through clay, or end of the 
tube may lie in a pocket of clay. In this case water is forced 
down the tube under powerful pressure, and never fails to find 
a way to the water. On the whole we are pleased with this 
invention, which is a decided success, and will enable water, 
wherever it exists, to be obtained quicker, cheaper, and purer 
than by the ordinary tedious and expensive methods of well- 
sinking or boring. 

















THE FREIBERG MINING ‘COLLEGE, 


Tis well-known mining college, in Saxony, was founded ss 
long ago as 1765 by Prince Xaver, and has since that time formed 
one of the chief causes of the high scientific status of German 
mining and German metallurgy. The situation of Freiberg, sur- 
rounded as it is by lead and silver mines and metallurgical works, 
combined with arrangement by which a considerable part af the 
studies consists in practical working, render it a specially advan- 
tageous place of education for future miners and metallurgists of 
those metals. It must be admitted, however, on the other hand, 
that the more special study cf such an important subject as the 
metallurgy of iron has not, and in fact cannot, from the disad- 
vantageous position of the college as regards ironworks, attain 
that degree of excellence in teaching which is to be found, for 
instance, at the Leoben Mining College in Austria, under the 
directorship of Tunner. The Freiberg Mining College numbers 
amongst its professors three men of special eminence— Weis 
the well-known author, Professor of Mechanical neering; 
Scheerer, Professor of Metallurgy; and Cotta, Professor of Geology. 
The total number of students av s about 120, of whom but 
one-third are natives of Saxony, whilst nearly one-half of the 
remaining number are, strange to say, Americans. 

The general plan of study comprises, besides the segues course 
of lectures, first, four months’ practical working at the Freiberg 
mines previous to atten any lectures; then at least four weeks 
practical working at the i Metallurgical Works previous 
to attending the metallurgical lectures; and, finally, at the close 
of the entire course of studies, practice during an entire year 
either at Freiberg mines or at Freiberg Metallurgical Works. 

The lectures comprise the a :—Mathematics, 
Part I. (comprising higher equations, e and spherical trigono- 
metry, and analytical geometry). Mathematics, Part II. (elements 
of nitegral and differential calculi, with their application, as well 
as the main laws of higher mechanics). Descriptive geometry, 
general mechanics, mining mechanics, engine building, general 
surveying, practical surveying, theoretical chemistry, general 
metallurgy, metallurgy of iron, dry and wet assaying, blowpipe 
assaying, mineralogy, crystallography, physics, geology, + na 
factions, geology of ores, mining (Pari I. and Part II.) bui ding, 
mining law, mining business, book-keeping, drawing, French. 
Almost weekly excursions are combined with the lectures on 
mining, metallurgy, and geology. During the vacation months 
of August and September, mining, metallurgical, and geological 
journeys are also made. ” 

The students are divided into two classes—students of foreign 
nationality, and native students—for each of whom there are 
special regulations, which, however, are very brief as concerns 
the former class of students, who are allowed much more freedom 
in choice of lectures, and as regards examinations, but have also 
to pay a considerably higher rate of fees than the latter class. 
In order to avoid prom Brn of the two classes we’ shall here give, 
first, the more interesting particulars concerning the foreign 
students, and then an abridgment of the more important regu- 
lations concerning the native students. 


REGULATIONS FOR STUDENTS OF FOREIGN NATIONALITY AND 
THOSE STUDYING ENTIRELY AT THEIR OWN EXPENSE. 

This class of students are subject to the following fees :—In- 
scription fee, 6 thalers; annual fee to the college funds, 15 thalers; 
on attending the practical preparatory course for miners, 6 thalers; 
on attending the course of instruction in drawing and mathematics 
connected with the former course, 6 thalers; for the metallurgical 
preparatory course, 4 thalers ; and, finally, the — fees for each 
course of lectures (averaging 10 to 40 thalers each), and the cost of 
materials for certain lectures, consisting of 4 thalers for theoreti- 
cal chemistry, 5 thalers for practical chemistry, 8 thalers for 
analytical chemistry, 8 thalers for practical mining surveying, 
5 thalers for dry assaying, and 2 thalers for wet assaying. The 
students desiring to be admitted must be over sixteen years of 
age, and must enclose with their application for admission to the 
Oberbergamt certificates as to place of stay and as to character 
up to the time of application, and certificates as to scientific pre- 
parations for the college studies. When the necessary certifi- 
cates as to scientific acquirements are wanting, the students may be 
desired by the Oberbergamt to undergo a preparatory examination. 
This class of students are, like the other class of students, bound 
to adhere to regular disciplinary regulations, and are, in cases of 
transgression, subject to the Coy of a council consisting of a 
member of the Oberbergamt, of the chief judge in the Freiberg 
district, and of two professors of the college. 

REGULATIONS FOR STUDENTS STUDYING WITH STATE ASSISTANCE, 


This class of students are subject to the following fees :—In 
cription fee, 3 thalers; on attending the practical preparatory 
course for miners, 6 thalers; for the entire instruction at the 
college, comprising lectures, cost of materials, &c , an annual fee 
of 50 thalers, of which half has to be paid before the middle of 
October, and the other half before the end of March. Partial or 
entire remission of this fee can only be granted to students in 
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particular] wanting circumstances, on proof of special excellence 
in their a tg a petition for the remission of the fee must 
be submitted to the Oberbergamt before commencement of the 
year. For the first year, however, no remission of the fee can in 
any case take place. For the support of industrious students in 
wanting circumstances scholarships are grap The students 
desiring to be admitted are subject to the following regulations :— 
They must be over sixteen and under twenty-three years of age, 
and have to certify the same by a certificate of birth; pn { must 
be perfectly healthy, strong, free from bodily defects, and must 
prove this by medical certificate ; they myst be provided with 
certificates as to c rand morals, a a written allowance of 
parents or guardians respecting their entrance; and, finally, they 
must possess the scientific preparation necessary for a useful course 
of study, and in case they are unable to prove a perfectly satisfac- 
tory preparation, by certificates from public places of instruction, 
they have to und a preparatory examination. : 

As soon as the shaken is granted ‘the students have without 
exception to attend the preparatory course of practical mining, 
and that of drawing and mathematics connected therewith, up to 
the commencement of the regular course of lectures. 

The choice of lectures is in general not compulsory, but the 
necessary preparatory knowledge for the lecture in question must 
be had; and a list of the lectures the student wishes to attend in 
the coming year has to be submitted to the Oberbergamt annually 
in the previous month of June, 

Accurate and complete notes have to be made of the lectures, and 
@ special journal has to be kept of the general and special prac- 
tical employment during the entire time of study, and laid before 
the proper professor from time to time. 

The vacation months of August and September of each year are 
appropriated to more extended excursions to distant mines and 
metallurgical works, as well as geological researches, in which the 
travelling expenses of the best students may be defrayed from the 
college funds. Besides this larger vacation there are three smaller 
ones, lasting, at Christmas, at the longest, sixteen, on the other two 
occasions, at the most eight days. 

The profesors have te acquaint themselves by constant examina- 
tions with the progress of the students, and have at the close of 
each year to submit the results of the same to the Oberbergamt in 
the middle of July. 

At the close of July a public examination is held, which has to 
be attended by ali the students studying with State’s assistance, 
and may likewise be attended by the other students. At this ex- 
amination the exercises, as well as the special exami- 
nation work, comprising essays, drawings, and models, have to be 
submitted as proofs of industry. 

Until the entire course of four years’ study is completed only 
rovisional certificates can be granted. The final certificate 
Abgangszeugniss) can only be granted at the close of the regular 

studies. 

Students wishing to enter into Government service have to 
undergo a State’s examination at the close of their studies. When 
there are more than three applicants they wust be examined in 
groups of at most three at a time. For this class of students 
the State’s examination is gratuitous. The examination takes 

ace in October, before the commencement of the college year. 

e subjects of the State’s examination are as follows :— 

‘or Miners. -— Mathematics, mineralogy, geology, mining, elemen- 
tary mechanics, book-keeping, mining law, general miaing, survey- 
ing, physics, drawing. The student has also to prove industriou 
attendance of the lectures on practical mining, surveying, gen-ral 
chemistry, metallurgy, and building. 

For Mining Surveyors. — Mathematics, general avd special 

ining, surveying, mineralogy, geology, mining law, drawing, 
me building. These applicants have also afterwards to 
cnogute a eerreennt tagk to prove their perfect efficiency in prac- 

working. 

For Mechanical Eagineers.—Mining, physics, building, book- 
keeping, general mining, ‘surveying, drawing, higher mathematics, 
meehanics, engine building. The student has also to certify his 
attendance of the lectures on general chemistry, metallurgy, 
mineralogy, and geology. 

For Metallurgisis.—Theoretical and analytical chemistry, wet 
and dry comazing, blowpipe essaying, physics, mineralogy, ele- 
mentary mechgpics, preparation of ores, bookkeeping, drawing. 
The student has also to certify his attendance of the lectures on 
geology, building, miuing law, and mining. 

All the students wishing to enter Government service have to 
submit special drawings to the examiners. The viva voce examina- 
tion occupies oneday. On the second day there is, first, an exami- 
nation in drawing, chiefly from model: or according to statements, 
which is followed by an examination as to the celerity and ease 
with which the student can express himself on a given subject. 
The third day is devoted to an examination of the metallurgists as 
to practical essaying. The examined students have also to execute 
a written work of length on a given subject, and to deliver the 
same before the end of September. The result of the examinations 
is denoted by the terms:—Excellent, good, sufficient. Students 
who have not even obtained the last result are not admitted to 
the immediately following practical course, br+ may report them- 
selves for re-examination after the space of on. year. 

After having satisfactorily passed the above examination the 
students desirous of entering into Government service as miners or 
metallurgists have to complete a further course of practical 
working during one year as specified below, and have to prove their 
efficiency for service, not only by good certificates, but also by the 
journal that has to be held of the practical working. At the close 
of the course the students enter into the class of candidates for 
mining or metallurgical service. 

The students desirous of entering into Government service in 
other capacities are employed, up to their detinite entrance into 
the service, either for geological researches, or management of 
technical experiments, or as assistants. The degree of remunera- 
tion for this kind of work depends upon their future employment. 

Students intending to devote themselves to the study of law 
after completion of the academical course of study have to state 
this in their application for admission to the Mining College. They 
are subject toa special examination, including the ancient languages, 

before leaving the college; this examination can, however, not take 

lace until at least two years subsequent to their admission. 
tudents of this class are not bound to attend the first preparatory 

course of practical working. 


REGULATIONS CONCERNING THE PRACTICAL PREPARATION 
FOR StTupy. 

As soon as the students are admitted they have to attenda 
regular course of practical working during four months at one of 
the mines in the neighbourhood of Freiberg. They are placed 
under the guidance of superior miners, who have to give a monthly, 
brietiy-written account of the industry and adaptness of each 
student. During this practical working period the students have 
to be employed in the mines during the first four weeks for four 
shifts (schicten) per week, and during the last twelve to fourteen 
weeks for five shifts per week. The practical study of each special 
branch of wining occupies one to six weeks; the entire process of 
wining is divided into six branches. 

The students have to keep a journal of their practical working, 
and subject the same from month to month to the inspection of 
their teacher. During this entire period the scientific preparatory 
stulies must not be neglected, more especially so the study of 
mathematics and drawing. 

Only such students are dispensed from attending this practical 
working who have already previously spent one year in practical 
mining work. Foreigners are, as already stated, allowed to attend 
this preparatory working course. 

REGULATIONS CoNCERNING THE PRACTICAL PREPARATORY COURSE 
AT THE FREIBERG METALLURGICAL Works. 

The students in question have to acquire some practical acquire- 

ments at the Freiberg Metallurgical Works during at least four 





weeks subsequent to the annual chief examinations. This practical 
working has to be executed daily from six in the morning to mid- 
day, during altogether at least twenty-four six-hour ts under 
the guidance of a special instructor. ; 

In this case also the student has to keep a specifl journal of 
everything observed and executed. 

Only those students who have properly gone through this pre- 
paratory metallurgical practice can attend the next year’s lectures 
on metallurgy with good results; their instructor has, therefore, to 
convince himself during this period of the industry and attention 
of the students, and has subsequently to report the result of the 
same to the Oberbergamt. 


REGULATION FOR THE PRACTICAL PREPARATION FOR THE 
GOVERNMENT MininG SERVICE IN Saxony. 

All the students intending to enter Government mining service 
have upon passing the State’s examination at the close of their 
studies to undergo a i reparation. This course is generally 
to occupy one year. ig this time the mining candidates have 
to practise all necessary mining processes in regular series. The 
oye candidates may receive a weekly support of one and a- 

alf thalers. At the same time they must keep a journal of their 
occupation, and submit the same, accompanied by the signature 
of their instructor from month to month, to the inspection of the 
Oberbergamt. 
REGULATIONS FOR THE PRACTICAL PREPARATION FOR THE GOVERN- 
MENT METALLURGICAL SERVICE IN SAXONY. 

All the students intending to enter Government metallurgical 
service have, upon passing the State’s examination at the close of 
their studies, to undergo a practical preparation for this service. 
This course lasts one year, during one-half of which all the metal- 
lurgical operations are to be practically executed, whilst during the 
other half the general business matters connected with the same 
are to be practised. 

After the completion of this course the students preparing for 
Government service may be termed “ metallurgical candidates,” 
and those who have satisfactorily gone through this preparatory 
course may be admitted into Government service, whilst those who 
have not fulfilled the regulative demands will be made acquainted 
with the fact of their inefficiency for the Government service. 

Daring the practical preparation year the students will obtain a 
pecuniary support of one and a-hail thalers per week, which may 
be raised to two and three thalers per week, up to their entering 
into definite Government service. 

Inasmuch as the above regulations apply only to young men in- 
tending to enter into Government service, it must be expressly 
stated that natives not intending to enter into Government service, 
as well as foreigners, can neither obtain pecuniary assistance nor 
attend the practical course; on the contrary, the practical working 
of strangers at the Freiberg Metallurgical Works can in no case be 
extended over eight weeks, 








NOTES FROM SOUTHERN GERMANY. 
(From our own Correspondent.) 

Tue excellence of Styrian steel, and more especially of Styrian 
scythes, is less known than it ought to be. Having just visited the 
works of Mr. Weinmeister, at Wasserleut in Styria, the manu- 
facturer of the scythes with the well-known fir-tree brand, which 
received at the 1855 and 1867 Exhibitions the only gold medals 
awarded for scythes, I am able to give some not uninteresting 
particulars respecting their manufacture. Like most of the other 
Styrian scythe works, the works at Wasserleut are very ancient, 
having existed for nearly two hundred years on the same spot. 
The number manufactured one 150,000 per annum, the 
greater portion of which is exported into Russia. Large quantities 
were also exported to France before the Napoleonic wars, in fact 
more than four million francs’ worth per annum, until Marshal 
Marmont introduced the manufacture into France by sending 
Austrian workmen there during the French invasion. All the 
scythes made here are of that better class which can bear ham- 
mering out at the edge previous to sharpening. The works at 
Wasserleut employ about a hundred workmen. The material for 
the scythes is Styrian steel, of various kinds, but chiefly that 
made in the refining hearth. Bessemer steel has been tried, but not 
found reliable enough. Reckoning all the stages of the process, each 
scythe passes through about seventy hands during its manufacture. 
In making the rough bars, in general a softer description of iron is 
taken for the part intended to form the back of the scythe. This 
part of the manufacture has, of course, its trade secrets ; but I belie: 
Tam correct in asserting that some manufacturers make their rough 
bars of a harder steel enclosed between two softer plates, so that 
the completed scythes act always self-sharpening by the sides 
of the cle wearing away quicker than the middle of the same. 
The rough bar thus prepared is fotged to about 2ft. long, lin. to 
ljin. broad, and jin. thick under a tilt hammer of about 100 lb. 
weight and 10in. lift, giving about 200 blows a minute, This bar 
is then reheated and forged to the rough form of a scythe under a 
hammer of about double the weight and half the number of blows ; 
the proper shape is subsequently improved by a heavy hand 
hammer. The rough scythe is now heated to about handwarm, and 
finished by another very fast-going light tilt-hammer of about 50 lb., 
giving 400 blows a minute. The scythes are then tempered at a 
yellow-red heat in tallow, and the oxidised surface afterwards 
scraped clean from scale by a sharp-edged steel instrument. 
Finally they are made blue over a charcoal fire, hammered cold 
under a very fast-going light power hammer, and properly 
straightened and finished under a 2 Ib. or 3 lb. hammer on 
a wooden surface. Perhaps the chief point of the manufacture is 
the very protracted course of cold hammering to which each scythe 
is subjected. The best proof of the conscientious way in which 
this principle is carried out is the fact that all the men employed 
suffer more or less from deafness, We must state, in conclusion, 
that the detail price of scythes averages in Austria 80 kreutzers to 
1 florin (1s, 4d. to 1s. 9d.) a-piece. 

We caunot relinquish the subject of scythes without referring to 
an evil to which English manufacturers are so subject, and under 
which the scythe-maker, Mr. Weinmeister, has also suffered, 
namely, the insufficient protection of trademarks. It need scarely 
be a that the value of a trademark increases considerably when the 
article to which it is affixed is exported, and is of the greatest 
importance when the purchaser is so ignorant and preju‘liced as 
the Russian peasant, the chief consumer of Austrian scythes. It 
will therefore convey a sufficient idea of the Austrian Government 
as it was, when we state that Mr. Toggenburg, a former Minister 
of Commerce, on being appealed to by Mr. Weinmeister respecting 
the very flagrant misuse by a North German manufacturer 
of his trademark with nearly a century’s reputation, not only con- 
fessed his perfect inability to amend the aggrievance, but made 
the naive suggestion that he should take another trademark ! This 
occurred several years ago, and now the very same North German 
manufacturer is actually making a far greater number of scythes 
with the fir-tree trademark than even the original manufacturer. 

The following are some particulars of the large iron-works at 
Zeltweg, belonging to Count Donnersmark, gathered during a late 
visit of vhe same. Its chief articles of manufacture are armour 
plates, rails, and tires. The armour plates delivered from here 
have obtained a reputation for their excellence, and stood 
very well during the naval encounter at Lissa. Plates of 8} in. 
thick have lately been delivered to Prussia, where they are to be tested 
by Krupp cannons, perforating 6in. plate. One of the plates which 
I saw at Sees had withstood four projectiles fired at one spot 
without any signs of cracking or pertoration. About 1000 men 
are employed in these works. 
under disadvantageous circumstances, being nearly thirty miles 
from a 1ailway station,: but a line running almost through the 
works will be completed this year. It has in all seventeen pud- 
dling furnaces, twelve of which are at present at work. The put in 
average; 4 cwt, to 5 cwt. at a time, and the puddling occupies about 











They have hitherto been carried on | 


one hour and a-half, that is to say about seven or eight charges are 
puddled into soft iron per shift of twelve hours, and from nine toas 
much as eleven into steel In all, about 20,000 owt. of iron are pud- 
dled monthly, of which 3000 ewt. to 4000 cwt. are employed for the 
manufacture of tires, axles, &c., and 1000 cwt. to 2000 cwt. for sheet 
iron. The pig-iron is mostly Styrian or Carinthian charcoal iron 
from aDaTTy ove: the Hungarian pig-iron, from Tiirkoyar near 
Turkish frontier, contains much ur and phosphorus. 
rough require for their conversion from pig-iron 

about 120 Ib. of. fuel (a kind of lignite found in the neighbour- 
hood, and burnt upon gn inclined grate). the furnaces except 
one are provided with these inclined grates (Treppenrost), Seven 
of the aces give their waste heat to the steam boilers, of 
which there are in all thirty-two, ten horizontal and one 
ical, having in all about 4000 square feet heating surface. The 
loss in the puddling averages 6 per cent. to 8 per cent., with very 
white pig-iron from Vordernberg, but occasionally rises to 12 per 
cent. and even 14 per cent. The internal dimensions of the furnaces 
are 5}ft. long, daft. greatest width, flue 18in. to 20in. wide and 
llin. to 12in. high, fire-bridge opening 30in. to 36in. wide, and 
l0in. to I4in, hi Surface of grate 12 square feet. The 
reheating furnaces are fourteen in number, five of which are for rails, 
three for piles, two for the forge, and four for armour plates, They 
have !4 square feet grate surface. The works have at present in 
order 250,000 ewt. of flat-bottomed rails for the new Styrian 
Rudolph’s Railway. A peculiarity in the order, which has caused 
many wasters, is that the lower part of the head of the rail has to 
be sharp-cornered, which makes it, of course, liable to cracks at 
that part. The pile for each rail is fagotted in six layers, topand 
bottom fine grained iron, 32in. long, Tin. wide, and 8}in. high ; 
weight, 4801b. to 4901b. The finished rail is 21ft. long, aud weighs 
378 lb. Crop ends average 12 per cent. ; other loss 11 per cent. 
The rails pass in all 12 grooves. There are three entire trains of 
rollers. The rolls are worked by two steam engines, with 100-horse 
power each, and one with 50-horse power. The steam hammers com- 
prise one large hammer of 260 cwt. and 7ft. lift for armour plates 
(there are no armour plate rolls in use in the whole of Austria, 
the plates being always forged), one small armour plate hammer of 
90cwt., threeother hammers with from 80 ewt. to 12 cwt. weight, one 
Haswell forging press of 95 cwt., and one small hammer of 
15 ewt. In the machinery workshops there is one large blast 
engine for a cupola furnace, and another 40 horse power steam 
engine for working power. About 150 pair of railway carriage 
wheels are turned and finished monthly in these workshops. Just 
now they are occupied with the production of twenty ship 
gun carriages according to Captain Demmel’s principle of 
decreasing the effects of the recoil by means of counterfriction 
produced nyo peslier description of break. In an adjoining building 
stood a 12-horse power engine with arrangement for circling tires. 

The large new Bessemer Works at Ternitz, in Lower Austria, 
the intended erection of which I mentioned in one of my former 
letters, will now soon commence working. It is provided with two 
Bessemer converters of about 80 cwt. capacity each, and a 12-ton 
hammer. These works belong to a company composed of a brother 
of Krupp, Mr. Ruston, a large shirbuilder in Prague, Mr. Hall, 
the manager of Southern Railway Works at Gratz, Mr. Schiller, 
the former proprietor, and another gentleman. 

All the pig iron produced in Styria has hitherto been made with 
charcoal. In fact, the only coke blast furnaces in the entire 
empire of Austria are those at Kladno, in Bohemia. An attempt 
is now being made to introduce the manufacture of cheap coke 
iron into Styria. It is proposed to erect six large coke blast 
furnaces at Leoben in Styria, near the inexhaustible mountain of 
sparry ore, the Erzberg, and transport the necessary fuel from 
Moravia—the only mineral fuel found in Styria being a kind of 
lignite which it has not yet been found possible to employ in any 
quantity in the blast furnace. This scheme is supported by the 
best authorities; Mayer, the richest ironmaster in Austria, and 
Tunner, the well-known metallurgist, being the chief parties 
engaged in carrying it out. According to the calculations of 
Tunner, the necessary fuel at the blast furnace will cost at the 
most 80 kreutzers (1s. 4d) per cwt. of white pig iron produced, and 
reckoning all the costs of roasting, wages, &c., white and mottled 
iron may be produced at the cost of | florin 70 kreutzers to 1 florin 
80 kreutzers (2s. 10d. to 3s.) per cwt., and dark grey pig iron for 
Bessemerising for 2 florins (3s. 4d.) per cwt. 

It is worthy of notice that the spectroscope bas also been 
employed for examining the flame of a blast furnace. Professor 
Kupelwieser has ie its means that although not a trace of 
carbonic oxide can be detected in the light observed through the 
tuyere, the characteristic green lines of carbonic oxide were dis- 
tinctly visible in the flame evolved from the taphole of the 
blast furnace. This isafurther proof of the theory that carbonic 
acid without a trace of carbonic oxide exists only just in front 
of the tuyere. 








Tron In FRance.—It appears that the actual quantity of iron 
made in France last year was 848,613 tons, as compared with 
899,373 tons in 1866. The production of pig iron was 1,222,363 
tons in 1867, against 1,252,653 tons in 1866, Although the pro- 
duction experienced a check last year, it still presented a decided 
advance, as compared with previous periods. 

THE SovuTtH YORKSHIRE COLLIERY PROPRIETORS AND THE 
GREAT NORTHERN Rattway Company.—During the past week 
an important meeting, composed of the majority of the principal 
colliery owners in the South Yorkshire district, has been held at 
the King’s Head Hotel, Barnsley, for the purpose of memorialising 
the Great Northern Railway Company to reduce their rate of 
tonnage at present levied on the coals which leave that important 
district for London. For some time past the South Yorkshire 
masters have complained of the high tariff of charges which, 
together with other things, have had the effect of injuring trade 
in that district, although the masters have conceded in some 
instances to 1s,, and even 2s. per ton, they have been unable 
to compete with other districts, such as Newcastle aad Derbyshire. 
A great deal of coal has also been carried by sea to London, and 
hence a great falling off has been experienced. The returns for 
the last month of the quantity of coal carried into London by 
rail show a great falling off when compared with the month of 
February last year. The total quantity carried during the last 
month was 232,879 tons, whilst for the same month of 1867, the 
quantity entered was 284,967 tons, making a difference in favour 
of last year of 52,688 tons. The question is an important one, 
and will no doubt be taken up in the spirit it deserves to be. 


Havre EXHIBITION.— Special exhibitions seem to be becoming 
more popular than exhibitions embracing all objects. Thus the 
Havre International Maritime Exhibition announced to open on 
the lst of June will doubtless be nised by larger sonia of 
engineers, machinists, and shipbyilders than the late great 
Exhibition at Paris, as the objects shown will be brought more 
prominently before the classes specially interested, and will not be 
swamped or lost sight of amid a multitude of heterogenous objects. 
It is intended to embrace all that relates to the construction and 
fitting of ships, whether sailing vessels or steamers. All that 
facilitates navigation, whether in harbour works, piers. jetties, 
slips for repairs, the loading and unloading of cargoes, improve- 
ments in fittings, ventilation, and such like—indeed, all kinds of 
supplies, men dise, steam fuel, passenger comforts, &c., are to 
be admitted. The committee have delegated the allotwent of 
space to exhibitors from the United Kingdom to Messrs. J. M. 


| Johnson and Sons, Castle-street, London, to whom early applica- 


tion should be made as the lists will close early in the ensuing 
month. Mr. P. L. Simmonds, who has been officially engaged at 
all the past exhibitions, is appointed delegate to visit the princi, al 
seaport towns and afford information to intending exhibitors. 
Tuere bids fair to be a creditable display of eugineering and ship- 
buil ling from Great Britain, and the Americans have also taken up 
the subject warmly. 
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RAILWAY MATTERS. 
Tux Great Eastern are reported ready to work the Warton and 
Thetford line. - 
THE Monmouthshire Company are subscribing £20,000 te the 
Alexandra dock. 
Lorp Georce Gorpon Lennox, M.P., has been eleghed a 
director of the London and Brighton, and has taken his seas 96 the 


af the 








Mr. J. ©. Cobbold, M.P., has been elected chairm 
Pendri Company, in the room of Mr. W. W. 


THE Owl believes the Irish Railway Commission will reperé in 
favour of the absolute purchase by the Government of the Irish 
railways. 

A SPECIAL meeting of the shareholders of the Grand Railway 
Company has been summoned for the 2ud May to degide upon the 
question of purchasing the Nicolai Railway. 

Tue branch line from Manulla junction to Fi wit be 
shortly opened for treffic, and the Midland Great Westerp 
pany are prepared to work it on terms that will involve ne jess. 

A MAN whose name is at present unknown was found on 
the metals of the Metropolitan Railway on Friday morni i 
evidently been killed by a passing train. The body was to 
the Royal free Hospital. 

Tue rock island Argus says that the job of making @ éapnel 
900ft. long through solid rock at Damleith, for an approagk ef the 
Tlinois Central Railroad to Dubuque Bridge has been let, amd the 
contractors have already commenced operations. 

Tue works in connection with the railway at Runcorn are pow 
progressing rapidly, and a ballast engine has been run om the = 
manent way as far as the Cheshire abutment of the gress ion 
bridge, which is expected to be completed in the course ef » few 
wee 

As the railway train an evening or two ago was passing between 

m and Cork the guard was struck in his van Toe d 
seriously hurt, by two large stones flung with much violenge, This 
is one only of a number of similar outrages reported lately from 
the same district, 

Ms. Samvuet Carrer, late solicitor to the London end Negth 
Western Railway Company, is a candidate in the Libegal imterest 
for the vacant seat at Coventry. The Standard understemds that 
a requisition is being got up to Mr. A. Stavely Hill, Q.C., te stand 
as a Conservative candidate. 

THE Midland Great-Western directors, in compliangs wits the 
request of the Board of the Great Northern and of 
Ireland Railway Company, have signed a consent for 
the construction of the intended line from Foxford te as 
well as the extension to the quay of Westport. 


Ir seems Austrian railways, onewhich accidents with loss of life 
at any rate have hitherto been almost unheard of, are heginming 
likewise to follow bad examples. The other day one en 
the Northern line, then the falling of the bridge on the - 
Cuernowitz, and a few nights ago a collision on the » 
near Presburg, which cost nine lives. 

THe Board of Trade Bill has been printed, and i propeses 
that:—After this year every railway company in every r 
txain travelling more than fifteen miles without * peg mast 
provide such efficient means of communication betweep - 
sengers and the company’s servants in charge of the traim as 
Board of Trade may approve; the penalty in default not to exceed 
£10 in each case— 

In regard to compensation for accidents the bill proposes to 
provide that, in cases where the company and the claimant desire 
it, the Board of Trade may appoint an arbitrater to determine what 
compensation, if any, shall be paid; and that, in compensation 
cases, the judge or any arbitrator may order an examination of the 
maga y a medical practitioner not being a witness on either 
side— 

Tue half-yearly accounts of the companies are to be made out on 
a uniform Ye according to a form to be given in @ sehedule 
to this bill, and are to be signed by the chairmam and 
comets; Soe $f Chess stn ta of the te axe false in 
any particular the auditor or officer of the com who signed 
the same is to be liable to fine or imprisonment, Sales he satisfies 
the Court that he was ignorant of such falseneas— 

THE inspector will have power to examine upon eath, and 
compel answers. Inspectors, also, for such an examination may be 
appointed by the compeny at an extraordinary meeting, will 
have the same power as the Board of Trade Inspectors— 


THE Board of Trade may, upon application, in pursuance of a reso- 
lution at a general meeting, appoint (at the company’s expense) an 
auditor in addition to the company’s auditors. Auditors need not 
be shareholders. The *‘ Wharncliffe meeting” principle is to be 
applied when there is a bill for additional powers, or an applica- 
tion to the Board of Trade for a certificate conferring addi nal 
age. but the forms of proxy sent out by the directors are not 

be sent stamped, nor is “ any intimation to be sent as to any 
person to whom the proxy may be given or addressed "— 

THERE are some other clauses relating to the mode of limi a 
company’s liability during sea transit, repealing the ald Act 
requiring a declaration of the value of silk sent by common carriexs, 
and prescribing that goods sent in large aggregate quantities by a 
dealer to the real consignee are not to be liable to the small pargels 
toll by reason of their being divided into separate pagkages, as bags 
of sugar, bags of coffee, sacks of meal, and the like. 


THe Seaton branch linc of railway fromthe Colyton junctionon the 
South-Western Railway to Seaton was opened for traffic on Mon- 
day. It is about five miles in length, and cost about £35,000. Phe 
line runs direct through Colyton and Colyford to Seaton, close to 
the Axmouth Harbour. Sir Walter Trevelyan, lord of the manor 
of Seaton, is the principal shareholder, and the line has been leased 
to the South-Western Railway Company. 

Mr. Ropert BrapsHaw, a commercial traveller, of Bury, was 
eharzed a day or two since before the Crewe magistrates with 
smoking in a first-class carriage on the North Staffordshire Rail- 
way. The defendant was requested to desist from smoking by a 
fellow passenger and by some of the station-masters on the line, 
but he r2fused to do so, and further refused to give his name and 
address to the Crewe station-master. The full penalty of 40s. and 
eosts (£3 17s.) was imposed. 


AwmonG the passengers in a train on the Midland Rail on 
Saturday were a lady and her son, a child of two years of age. Near 
Trent station the little boy was leaning on the door, which had 
not been locked, and while the train was going at a rapid rate the 
door flew open. and the little fellow was precipitated on to the 
line. The terrified mother could not make either engine dr.ver 
or guard hear, and the train did not stop until it got to Trent 
station. A special engine was then immediately despatehed, and 
the little boy was fou.id sitting on a bank near where the accident 
occurred, apparently uninjured. 

Mr. Samvuet Buxtow, bleacher, of Fazeley, was awarded on 
Saturday last at the Stafford Assizes, £800 y wm he from the North 
Kastern Railway for injuries sustained by him in consequence of an 
gecident caused by some bullocks straying through an im t 
fence on that line. Mr. Buxton had on a previous oceasion in 862 

assisted” at a railway accident, and had then also obtained 
L In the present instance he claimed compensation for 
“structural sufferings,” “business losses,” and “the agon 
endured in tbe anticipation of an ustimely end.” He had tried 
going to the Derby and to Lichfield races as alteratives without | 
suseess. ** His limbs failed him and his business fell oft?" so he | 
went to law and led to + of £800. 
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MISCELLANEA, 

THE unsatisfactory progress of the Thames Embankment has 
attracted the attention of Parliament. 

Arseveral small pits in the neig:bourhood of Barnsley the masters 
are attempting to effect a reduction ef wages, which the men seem 
determined to resist. 

By the adoption of Barker's system of electricity to organs, it is 
possible for a performer in England te play og an instrument 
situated in America. 


Two fine new lifeboats have just been sent by the National Life- 
boat Institution ‘to the coast—one to Ress Holy Island, 


the other to Stonehaven. 

Ar Risca the majority of the colliers are at werk, and many 
more would go in were it not for the #hreats and intimida- 
tion used by those on strike. 

PuE submarine cable between Calais and Dever is again broken 
by the recent storm. Communication is kept up through the wires 
lying bet ween Boulogne and Dieppe. 

THE net proceeds of the coal and wine duties valde B. 
@cott, the City Chamberlain, for the quarter ist of 
December last, amounts to £54,512 18s, 1d, 

Art the Silkstone Fall pit the men to the mumber of more than 
100 have delivered in their notices to cease work, owing to a dis- 
pute with the proprietors, consequent on @ proposed reduction of 
wages. 

TuHE telegraphic systems of Belgium, whieh are man: by the 
State, have now been established sixteen and the cost of 
their establishment has been entirely covered by the surplus re- 
ceipts. 

MANUFACTURING is greatly extending in the Southern States. 
The Mobile papers report, with wueh ap tification, the 
opening of a new paper mill in Alabama, on the of the Mobile 
and Ohio Railroad. 

AN excellent microscopic writing machine was exhibited at the 
Paris Exhibition by M. Hardy, but it did met equal M‘Peters’ 
celebrated machine shown in 1862, by meams of which the 
— Bible may be written three times in the space of a square 
inch, 


THE men employed at the collieries in the 8 Helen’s district, 
Lancashire, have all struck work against @ d reduction of 
wages of 15 per cent. There are some thameende of men affected 
by the strike, which, it is to be hoped, will net be of long dure- 
tion. 

Great dissatisfaction is expressed at the refusal of the maskersef 
South Derbyshire to refer the dispute with their workmen te arbi- 
tration, as had been proposed. The dispute has ween ES 
1 ag than @ year, and has caused great distress - 
ship. 

THE miners of West Yorkshire held a meeting on Monday near 
Leeds, and passed @ resolution amounting to a determination to 
strike if the masters insist upon the reductiun of ten per cent. in 
wages, of which notice has been given. Six eollicries im the district 
would be immediately affected. 

A BRIDGB is eontemplated over the Hudsen, somewhere between 
Buttermilk Falls and Cornwall Landi te enable the trains of 
the Western Railways to reach New York witheut breaking bulk 
or delay. The proposed bridge, at an ak” place between the 
above points, would have the span of 1) 

WE (United Service Gazette) understand that 2 the old sailing 
men-of-war in the river are to be moored three t in Stangate 
Greek, Sheerness, there to await purchasers. For the future no 
ships are either to be commissioned or paid off at Chatham, and 
the yard is to be maintained for building purposes solely. 

A CENTRAL market is proposed to be erected at York-road, 
Battersea, by a joint-stock company. Seven railway lines com- 
municate with the site, round which houses are rapidly springing 
up. The land taken for the purpose runs down to the mes, On 
the banks of which it is intended to make a wharf for 8 
foreign cattle. 


THE of the Ordnance Select Committee upon Palliser’s 
system of lining old cast iron guns with coiled tubes is to be laid 
before the House of Commons. It is understood to be favourable 
to the system, which is likely to be adopted to a considerable ex- 
tent. What is to be done with those little pop guns when we 
have got them ? 

At Abercarn and Abertillery the colliers on strike would now 
ay Bey the masters half way, but the latter haye no inelina- 
tion to do this, as the loss they have sustained is something serious 
and considerable. At Abercarn the manager has received an offer 
from the north of England of from 200 to 1000 men, which it is 
not at all improbable will be accepted. 


Dupuye the past week no arrangement has been eome to ag ex- 
pected by the masters and men in some part of the South Wales 
collieries respecting the reduction in wages. In i 
the men resumed work on the master’s terms, but they have since 
been very dissatisfied, and have given notice of their intention to 
bring ne their tools unless a more satisfactory arrangement is 
come 


THE new docks at Millwall were formally opened on y 

afternoon, and although the weather was most unpropitious, a 

b hareholders in the pany and gentlemen con- 

nected with the commercial and shipping interests were attracted 

together to witness the proceedings. The ceremony consisted in 

the admission of two vessels into the outer dook—one a large sorew 
steamer, and the other a foreign sailing vessel. 

Mr. J. M’Lean, Mr. G. Elliot, and Mr. R. Elliot, have been 
elected directors of the Alexandra (Newport) Docks Company, and 
arrangements are now in progress with the view of an immediate 
commencement of the works. The outer dock and basin are to be 
first procpedied with, and powers are being applied for in the present 
session 0 iament to re-arrange the capital account so as to 
authorise the construction of the works in sections. 

Koper, of Essen, proposes to extend his already vast establish- 
ment in order to manufacture iron plates to be used in the build- 
ing of ships. The vessels of war which Prussia bas hitherto 
° have been for the most part built in England; but the 
progress which Prussia has made in the arts necessary to the suc- 
ceasful prosecution of that branch of industry during the last ten 
years is so marked and considerable that it has beem determined to 
commence the construction of steamers at home, 


Ar the Cornwall assizes, before Mr. Justice Blackburn, a young 
woman named Alford brought an action for damages against the 
South Devon ' ailway Company, on the ground that through the 
D wy conduct of the company’s servants she was injured on 
the of February, 1867. The plaintiff was a enger from 
Lifton to Launceston. It was customary occasionally on the 
approach of the trains to Launceston station, for the convenience 

the pany, to di + the engine and allow the trains to be 
checked by the breaks. The train in which plaintiff was a 
sepger was so dealt with, but it reached the station with such 
velocity that on striking the buffers it rebounded some fourteen 
feet, and plaintiff was so injured that she was in bed for six weeks 
at Launceston, at the hotel, and was afterwards removed to 
lodgings at Launceston, where she had been ever since, Her spine 


Baten 














been injured, producing paralysis of the intestines. For more 
than twelve months she had suffered intense pain, and was repre- 
sented to be a perfect wreck, although before the accident she was 
the very picture of health, and was, in fact, about to be married 
to a station-master in the company’s service who happened to be in | 
another part of the train at the time and in charge of one of the 
breaks. “The jury, after being locked up for an hour, gave @ | 
verdict for the plaintiff, damages £900. 


NOTES AND MEMORANDA, 


THE receipts of Australian gold last year were valued at 
£5,801,207, as compared with £6,839,674 in 1866, and £5,051,170 in 
1865. 


THE United States last year sent us gold to the value of 
= as compared with £8,412,286 in 1866, and £4,304,495 
in 1 


THE value of the gold imported into the United Kingdom in 
1867 was £15,800,159, as compared with £23,509,641 x tSee, and 
£14,485,570 in 

Sm Ricwarp 4, Guass has been appointed chairman of the 
Anglo-American ph Company in the plage of the late Mr. 
Charles E. Stewart. 

Mr. F. CO. G. Rrrso, the agent of the International Ocean Tele- 
graph Company of New York, states that that company is about 
to lay down a duplicate eable between Florida and Cuba, and that 
it will be completed this summer, 

A NEW insulator for telegrapbic purposes has been brought out 
in Philadelphia, which consists in giving the ordinary sulphur and 
glass insulator a coating of paraffin; this being a thorough re- 
pellant of water, is found to make the insulator more perfect in 
wet weather, 

Proressor AGassiz who was engaged in examining the fish of 
the Amazon, stated as an example of the teeming varieties of that 
river, that in a pool of only a few hundred square yards he found 
200 different kinds of fish, which is as many as the entire 
Mississippi can boast, 

A LARGE proportion of the lucifer matches used in thiscountry are 
imported from abroad. The Match Making Company of Jcenkceping, 
in Sweden, furnish a large quantity. In 1866 they made 
45,698,241 boxes, of which 36,000,000 were sent to this country. 
They make a considerable number of matches on a plan of their 
own, in which phosphorus is not required. 

THE reactions by which vanadium can be separated and distin- 
guished from all the other elements are: (1) The formation of a 
soluble sodium vanadate when the vanadium compounds are fused 
with sodium carbonate; (2) the formation of an insoluble ammonium 
vanadate when sal-ammoniac is added to the solution of a soluble 
vanadate ; (3) the production of a splendid blue solution when this 
ammenium salt, dissolved in hydrochloric acid,*is warmed with re- 
ducing agents such as oxalic acid. 

Susce Berselius’s time vanadium has been discovered in man 

ef whieh a lead-ore containing lead vanadate, and call 

the mineralogists vanadinite, is the most important. It has also 
been found in many iron ores, in elay, bricks, and even in caustic 
soda. Still the quantity of the substance found in all these 
various sources has been extremely emall, so much so that the 
vanadium compounds must be oned amongt the greatest of 
chemieal rarities, and we find them quoted in the price lists of 
dealers in chemicals at 1s. 6d. per grain, or £35 per ounce! 

Iy working iron by the Bessemer if the pig iron operated 
upon contains a little mangamese oa a fair Pedoed free carbon, 
the spiegeleisen may be di with. This is the case at the 
Neuberg Works, in Styria, where the pig iron operated upon yields 
to analysis—free carbon, 3°18 combined , O75 

r vent.; and Sd cont. together with nearly 
So cent. of At ie of the blowing a certain 
amount of this same to the converter instead of 
spiegeleisen, and the results hitherto bean satisfactory. 
rted last year was 
138 1866, £21,462,211 

in 1863, £31,656,476 in 

78,196 in 1860, £37,070,156 in 

On the other hand, gold and silver 
were ex from the United Kingdom last year to the 
with £21 “tsa, 


Hy 


ate aes of £14,327,289, as com ,670,687 in . 

15,210,994 in 1865, 223,132,500 im 1864, £26,544,040 in 
£29,326,191 in 1862, £20,811,648 in 1861, £25,534,768 in 1860, 
£35,688, 803 in 1859, and £19,628,876 in 185 

Acrrate of soda has been found by Béttger to be a substance ad- 
mirably adapted to illustrate the phenomena exhibited by the crystal- 
lisation of super-saturated solutions, The liquid is = by 

lasing the sale in a flask with a few of water, > 
fn its water of crystallisation, boiling the solution, and quickly 
closing the flask with cotton wool, in which condition it oan easily 
be preserved for a long time. It can only with difficulty be made 
to orystallise by the introduction of a crystal of a salt, and is 
unaffected by the bubbles of gas emitted when the liquid is sub- 
mitted to electrolysis. 'Whei it solidifies a rise in temperature of 
about 40 deg. Cent. is ed. 

THE report of the Royal Commission ap 
the metropolitan water supply, is alread 
shortly be published. We are enabled to state that this report 
decisively rejects the various ambitious and expensive schemes 
that have been proposed, and recommends that the water supply 
should continue to be drawn from its present sources, The eyi- 

ence adduced has satisfied the commission of the sufficiency of 
the existing supply, as well as of the relative purity of the water. 
w 


pointed to inquire into 
decided upon, and will 








The bably recommend a constant service at high 
jd gal all the companies are, we believe, ready to Suet ke 
recommendation, 


Tan valine of the geld imported into the Oo ee ites in 
1867 was £15,300,159, as compared with £23,509,641 in 1866, and 
£14,485,570 in 1865, ‘The receipts of Australian gold last year were 
valued at £5,801,207, as compared with £6,839,674 in 1866, and 
£5,051,170 in 1865. The United States also sent us gold to the 
value of £5,026,185 last year, as compared with £8,412, 
and £4,304,495 in 1865. Tho exports of gold from the United 
Kingdom were valued last year at £7,890,079, as compared with 
£12,742,059 in 1866, and £8,493,332 in 1865. France absorbs the 
the largest share of our exports, having taken £6,034,340 in 
1867, as compared with £8,465,243 in 1866, and £4,263,286 in 1865 

THE pendulym experiments now being carried on in India, in 
quan with the. great Trigonometrical Survey, under the 
direction of Lieut.-Col. Walker, R.E., have led to certain new and 
important conclusions with regard to mountain attraction. 
Theoretically, the nearer the observing stations are to the 
Himalayas, the greater should be the force of gravity; but the re- 
verse is found to be the fact, and the difference between theory 
and fact diminishes with the incr dist of the stati 
from the hills. Col. Walker says: ‘This seems a remarkable con- 
firmation of the Astronomer al’s opinion, that the strata of earth 
helow the mountains are less dense than the strata below plains 
and the bed of the sea.” 

THE porosity of cast-iron is 9 well-known fact. Many years ago 
Mr. Perkins forced water through thick plates of glass; hence it 
not astonishing that gases pass with ease. A few days ago a 
physician of Chambery was struck with the circumstance that an 
epidemic of fever occurred in Savoy every winter; and he fancied 

t he had traced the cause to the use in the cottages of cast-iron 
stoves, which allowed the gases of combustion to pass into the 

tmosphere of the rooms. The subject has been investigated 

uM. Devill and Troost, and they find, by a carefully conduc 
riment, that hydrogen, carbonic acid, and carbonic oxide do 
actually pass through the walls of a cast-iron stove. The fact is 
worth knowing here, for such stoves are often used in this country, 
and most frequently in ill ventilated apartments. The amount of 
gases which pass is certainly not large, but carbonic oxide is an 
exceedingly poisonous agent, and most of the discomfort ex- 
erienced in reoms he: by these stoves is no doubt attributable 
that gas. The subject deserves the sitention of manufacturers, 
who ht possibly devise a tile or clay-lined stove that would 
inish the incopvepience we mentien, and at the same time 
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WE illustrate above an Isochronal Governor, invented by 
Mr. H. Davey, which has for some time been in ure, and has proved 
itself so successful that the manufacturers are now making a great 
many of them. 

This governor is on what is termed the “parabolic” principle, 
with such peculiarities as to render that principle practically avail- 
able. The ball is made to move in a bola by means of a 
flexible leg of steel ded from ph forming a tangent toa 
curved horn on the spindle, which constitutes one of the features of 
the invention; but there are other peculiarities which we shall 
notice as we proceed. Looking at the subject in the abstract, ‘‘ to 
cause an engine to govern itself,” regardless of ways and means, 
leads one to the conclusion that it is impossible for an engine to 
preserve itself absolutely at a constant speed under varying loads, 
for to suppose such a result would be to suppose the effect to 
occur without a cause, The object then is to reduce the varia- 
tions in speed to wh ich the engine shall be liable to a minimum, 
and in order to do so the resistances which the balls of the governor 
have to overcome should be made as small as possible. 

If the resistances could be entirely dispensed with, then an 
infinitely small change of speed would cause the balls to move from 
or to the centre of rotation; the amount of such divergence or con- 
vergence would depend on the new positions assumed by the balls 
during their movement in the path which they describe. If that path 
be one of equilibrium, that is to say, if the path is such that the 

rest indifferently, or in unstable equilibrium, in any position 
for a given speed, then a small change in velocity would cause a 
t movement of the balls. If, however, the balls do not move 
in sucha _. then a permanent change of speed must inevitably 
occur with a permanent change of load, the amount of such change 
depending on the proximity of the path to one of equilibrium. 
Seeing that according to the former conditions the throttle valve— 
which moves simultaneously with the balls—may have any degree 
of opening without placing the balls in a position demanding an 
altered speed—and in the latter case every new position of the 
valvedemands a change in the velocity of the governor—it isobvious 
that « constant speed cannot be maintained according to the latter 
conditions. 

It is well-known that a bola is a curve of equilibrium; in it 
the balls rest indifferently at any point with a given speed, and 
thus fulfil the former conditions; it follows, then, that a: perfectly 
frictionless governor actuating a frictionless throttle valve would 
render the variations in speed infinitely small. The friction can- 
not be entirely dispensed with, but in the isochronal governor it 
is reduced to a minimum, and the inventor has made use of addi- 
tional means for increasing its sensitiveness, which we will proceed 
to explain. 

Reference to Fig. 1 will make this perfectly clear; a, b, is the 
vertical height and b, c, the radius, the former representing the 
weight of the ball when the latter represents the centrifugal force. 
As the ball rises the line b, cincreases whilst a, b decreases; when 
the angle 5, a, cis — to 45 deg. then the centrifugal force is 
equal to the weight of the ball, and as the angle increases so does 
the force increase. The centrifugal force increases as the squares 
of the periodic times, and it follows, then, that the greater the 
magnitude of the force, the greater will be the increase due to 
a given increase of speed. The balls are made to move ina high 
part of the curve where the line 6, c is great compared toa, b. It 
will be seen that the vertical height—on which the riodie time 
depends—remains constant under all conditions, and it therefore 
matters not in what portion of the curve the balls move as regards 
their resting indifferently in any position for a given speed; but 
with governors having a rigid leg suspended from a pin, and thus 
causing the balls to move in the are of acircle, the greater the 
angle of the leg the greater will be the increase of on 
required to effect a given rise of the balls. The principle of the 
isochronal governor is such that it enables small balls to be em- 
At ge being little friction to overcome ~which, having 

ess inertia and less momentum than large ones, a still addi- 
tional element of sensitiveness is obtained. The correct curve 
for the horns, Figs. 3 and 4, is obtained thus: first determine on the 
vertical height a, 6, then draw a line perpendicular to the axis of 
rotation «t any point ¢, setting off on either side of that point 
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e, d=, f, draw the directrix of the parabola through /, and then 
find any points in the curve in the ordinary way; from the points 
found draw lines perpendicular to the axis of rotation A, B; and 
from the points of, intersection set off the vertical height, such as 
b, a; through the points ;thus found draw lines from the corre- 
sponding points in the curve, the intersection of those lines one 
with another on the other side of the axis of rotation will deter- 
mine points in the curve of the horn. : 

To check the momentum of the balls—which, when moved quickly 
from one plane of rotation to another, would cause them to move 
too far—a small air cylinder on the spindle is employed. Another 
feature of the invention consists in a means by which the engine is 

revented from racing in event of the governor stopping from 

reakage of the gear or otherwise. A throttle valve is used, as 
shown in Fig. 2, and is so connected to the governor that when the 
balls are in a certain position, their rise or fall closes the 
valve, and to prevent its closing at low speed a spring is placed at 
A of sufficient power to keep the balls out, at say one-quarter their 
proper speed, but in event of their actually stopping the weight of 
the balls depresses the spring and closes the valve. 

We may mention that one of these governors has been severely 
tried on a rolling will yn Regen 150 strokes per minute—for 
several months, giving excellent results, maintaining, practically, 
a constant speed under the extreme variations of load to which the 
engine is subjected. 
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TALL’S SYSTEM OF FRAMEWORK FOR 
CONCRETE BUILDING. 


Tue extent to which concrete is employed for almost every 
architectural, drainage, and embankment p se in France is not 
as widely known, and its importance not as highly estimated by 
us as it ought to be, though the very extensive use of that 
material to purposes for which we never employ anything but 
bricks and mortar has been brought more prominently forward by 
the reports of Mr. Edwin Chadwick and others on the industrial 
dwellings at the Exhibition, some of which, especially those for 
which the Emperor obtained his gold medal, were thus constructed. 
The system, in one respect, may be regarded as a revival of the 
ancient mode of erecting walls, which, as Mr. Tall says in a 
pamphlet descriptive of his apparatus for moulding and construct- 
ing concrete walls, ‘‘had gone into disuse on account of the want 
of proper apparatus or appliances for using this material.” We 
are inclined to think that the use of concrete diminished as com- 
pared with that of other building materials proportionately as 
architecture improved, more because the cementing material of 
concrete was less generally produced, and the best proportions for 
mixing appropriate to the purpose were less understood, than 
because oF the inferiority of mechanical — for moulding, 
which certainly existed, and which Mr. Tall has essentially im- 
proved. Considering the much more common use made of con- 

in Paris than in London it is an interesting fact in connec- 
tion with the celebrated range of workmen’s houses erected by the 
Emperor and Empress in the Avenue Dauimesnil that the archi- 
tect, Mr. W. E. Newton, C.E., is an Englishman, that the concrete 
was mixed with English Portland cement, and that the apparatus 
for supporting the walls during construction was an English 
invention—that of which we are speaking. Mr. Tall applies bis 
supporting sides, which are, he says, ‘‘ chiefly composed of iron 
and zinc,” for the whole length of every wall of the building at 
one time, the sides being 1ft. 9in. high, which will build 18}in. at 
a time, and are moved up every day, so that every wall of the 
house, be they two or twenty, is built up 18}in. higher each day. 
Vertical frames of timber long enough to allow of three or four shifts 
upwards of the h »rizontal framework are placed at all the angles and 
at stated intervals on the walls on these horizontal frames _carry- 
ing the metal sheeting, between which the concrete is laid, slide 
vertically, and can be fixed at intervals of 18}in., as mentioned 
above. The vertical frames are double, one half being placed at 
each side of the wall, and the pair held together with bolts, the 
holes left in the concrete on drawing out these bolts serve for the 
bolts by which brackets to carry the scaffolding for raising the work 
are supported. 





RAILWAYS AND THEIR MANAGEMENT. — 
A paper was read at the meeting of the 
Society of Arts last night on the subject 
of *‘ Railways and their Management,” 
by Mr. Robert F. Fairlie, C.E. The 
Marquis of Olanricarde presided, and 
there was a numerous attendance 
of members and their friends. The 
my commenced by showing that at 

20 per cent. of existing. railway 
investments are unproductive, but that 
the whole might be rendered remunera- 
tive by an uate system of workin 
and management. In this respect Irelan 
furnished an opportunity for effectivel 
developing the principles by which suc! 
results could be secured. An imperial 
guarantee of 3} = cent., which would 
not involve the State in a liability of 
more than £100,000 per annum, would 
evoke from private sources sufficient 
capital to construct nearly one thousand 
additional miles of railway in Ireland, 
by which its most distant points would 
be connected with the best markets for 
their produce. And this guarantee 
would not remain a burden upon the 
State for many years, provided the 
outlay was judiciously made, and the 
management adapted to the actual re- 

uirements of each locality. At present 
reland, with less than 2000 miles of 
railway, had between thirty and forty 
independent boards of direction. The 
consequence was that fares were un- 
naturally high, and the management 
without proper combinations for the 
public benefit. Experience had shown 
that concentration of control did not 
involve monopoly, and that it was in- 
dispensable to successful administration, 
as well as to remunerative action. Re- 
ferring to the English lines, Mr. Fairlie 
expressed his strong dissent from the 
practice uf expending capital upon pala- 
tial stations; and observed that, in 
future, attention must be directed to the 
economy of capital. As a general rule 
the natural configuration of a country 
would pene the working of railways 
upon the principle of surface construc- 
tion, securing public safety and conve- 
nienge on the one hand, and on the other 
a fair return for the capital invested. 
Capital accounts must be closed, which 
he contended might be effected without 
difficulty if the administration was based 
upon sound principles. Charges for 
renewals of road, stock, and stations 
ought to be placed against revenue; but 
every new work of an original kind ought 
to be provided for by a special capital, 
which capital should be redeemable out 
| of the surplus annual revenue. He 
strongly condemned the raising of capital 
| at a discount as the worst possible 
mode of raising money, because its simple effect was to increase all 
the expenses attending the line, and because it was impossible 
such a mode of raising money could improve railway credit. The 
more rational way was to raise the money required by loan, and to 
redeem the debt by half-yearly payments set aside from profits. 
Mr. Fairlie next showed that revenues might be increased concur- 
rently with a large reduction of working expenses. Railway 
managers seldom took the trouble of ascertaining the returns from 
each train, compared with its expenses; but he would recommend 
a debtor and creditor account to be kept of every train run, as the 
only safe meansof ascertaining profits and loss. The grossearnings of 
the London and North-Western Railwayin 1866 wereat the rate of 5s. 
per train per mile for passengers, and 6s, 3d. per mile for merchan- 
dise ; but he contended that the earnings ought to be in proportion 
to the speed. For passenger trains at twenty miles speed per hour 
the gross earnings ought not to be less than 7s. 6d. per mile; 10s. 
for thirty miles ; 14s. for forty miles ; 20s. for fifty miles, and 30s. 
for sixty miles. It was absurd for companies to make such slight 
differences in their charges for high and low speeds, seeing that 
the cost of working increased in proportion to velocity. The gross 
earnings of the Brighton line were under 4s. 10d. per mile, though 
many of their express trains must realise not less than £3 per mile. 
It was clear, therefore, that a large number of trains on this line 
must be run ata loss. He counselled, in all cases, the abandon- 
ment of non-paying trains, believing that the public would not 
expect the companies to carry them without a proper return. As 
to expenditure, he strongly urged the disadvantage of over- 
weighting trains by the use, for example, of tenders, observing 
that generally they were 200 per cent. in excess of the paying 
load carried. The load of fuel and water carried by the 
tender should be made available to increase the power and 
efficiency of the engine itself. At this moment he had at work 
on a Welsh railway engines without tenders, where the fuel 
and water were in the highest degree conducive to the power, 
economy, and safety of the engine. The weight was dis- 
tributed equally upon a large number of wheels, thus in- 
creasing their adhesion upon the rails, while the weight on each 
wheel was reduced in proportion. Here was the basis of an 
entire revolution in our locomotive arrangements, which would 
be attended with enormous economy. It would reduce the pro- 
portion of dead weight to paying loan, and, applying the same 
principle to passenger traffic, he showed, by calculations, that a 
saving might be effected equal to a dividend of over 3 per cent. 
per annum. Ordinary omnibuses weighed about one ton, and 
carried twenty-eight passengers, or two tons, thus giving two tons 
of paying to one ton of unpaying load; but the Metropolitan 
Railway, on its present system, carried only one ton of paying 
load to thirty tons of dead weight, Its effect on the rails was 
destructive, and it accounted for the necessity of frequent 
renewals, Mr. Fairlie illustrated by diagrams the mode in which 
a constant battering was kept up against the rails by the wheels 
under this arrangement, destructive alike to both; and how 
effectively this destruction was prevented by engines of his own 
construction —engines which would turn any curve and ascend any 
gradient ; and he quoted Capt. Tyler’s and Mr. Eborall’s report of 
their adaptability to such lines as the Grand Trunk of Canada, as 
combining a minimum of wear and tear to themselves and the 
rails, with a maximum of adhesion to the rails, and of economy 
in working. Models were exhibited in demonstration of these 
conditions, and after some further references to the necessity for 
the construction of cheap railways in Ireland, Mr. Fairlie concluded. 

THE LIVERPOOL R&GISTRY FOR IRON VESSELS.—As with most 
new things, so had iron vessels to encounter much ignorant pre 
judice ; and this was nowhere more strongly shown than by that 
slowly-progressing body, the London Lloyd’s Registry. It was 
therefore appropriate that on the Mersey, where was built the 
first iron vessel, (The Rainbow, General Steam Navigation Com- 
pany), that appeared in the Thames, a special underwriter’s 
registry for iron vessels should be established. This tovk place in 
1862. It is conducted by a joint committee of underwriters, ship- 
owners, and shipbuilders. The “Tables of Scantling,” &c., issued 
by the society, are now before us. It seems to us that they should 
be consulted by every iron shipbuilder. 
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THE ARTILLERY AND OTHER WAR MATERIALS 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. XV.—Mvzzze Pivotine (concluded). 
We at length have arrived at the most recent forms of 


muzzle pivoting gun-mounting of a practicable character al 
which have been laid before the public. On the 24th of Q) 





" 


nT 


November, 1865, Mr. Mallet patented (No. 3021) certain ar- 

rangements which are characterised by extreme simplicity | | 
and workable durability of parts, the fewness of these, and 

the applicability of the methods described to every nature 
of guns, afloat or on shore, from the most ponderous from 
to the lightest; and with probably as little departure 
the general form and dimensions, &c., of the existing 
trunnion gun-carriages as is possible, and without any 


themselves. | 
These methods, which as regards detuils may be carried 
out in many and various ways, avoid any material or 
actual pivot at or near the muzzle, or any apparatus what- 
ever in advance of the forward part of the gun-carriage, or | 
external to the side cheeks thereof. They are altogether | 
different from those which we have already described as | 
constituting Mr. Mallet’s earlier designs, and equally so | 
from the designs of Colonel Shaw. | 
The Kinematic principle upon which this method is | 
based, is the following :—If a finite right line moves! 
through a given arc as a radius vector on one of its ex- | 
tremities as a geometric centre, the same successive posi- | 
tions may be ro to the line by causing it to move | 
parallel to itself, through any chord within its length, and | 
to rotate through a given angle both in the vector plane, | 
round the point of intersection of this chord with the line, or 
round some other point in the line, as if the radius vector | 
were actually pivoted about the geometric centre on a fixed | 
point. | 
The axis of the gun then being this finite right line or 
vector, and being supposed elevated or lowered at what- | 
ever position we please within the vector arc parallel to | 
itself, and in a vertical plane, by a vertical or nearly | 
vertical force beneath the ordinary trunnions; we have 
only to contrive suitable adaptations by which it shall be | 
compelled at the same time to rotate through a certain | 
angle round the horizontal line passing through the centre | 
of the trunnions, to accomplish all we need. This will be | 
readily understood, and one method for carrying it into | 
effect, and perhaps one of the very simplest and best, is 
shown by examination of Fig. 12. | 
Let the two circles in the fig. represent the end of one of | 
the trunnions of the gun, atits position of greatest elevation, | 
when its axis is in D’M, and ol quien depression DM; the | 
intermediate dotted line being that of the gun’s axis when | 
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level, and the line £ ¢ a vertical, passing through the centre 
of the trunnion, Let the taper lever / be in rigid connec- 
tion with the flat surface of the end of the trunnion, or col- 
lared round it and keyed fast to it; and let r represent a 
straight steel bar, rectangular in section, and whose sur- 
face next the trunnions is inclined to the horizon, as shown. 

Now let us suppose the gun in the position D’ M; then 
by reason of the Beet “preponderance ”—which for good 
muzzle pivoting should not great; the free extremity 
of the lever / will be kept in contact with the adjacent sur- 
face of the inclined steel bar r. Now let the gun be lifted 
vertically by the trannions in the line ¢& from ¢ to 4; it is 
obvious that during the entire ascent extremity of the 
lever / will remain in contact with the imelimed bar r, 
being guided or constrained by it, the trummion and with 
it the gun itself along with that must anangle 
ksi equal to the angle D'MD;; that is to say, 
through whatever angle the elevation of the n passes 
through; the rotation being in one direction p sarki the 
ascent of the gun, and in the contrary during its descent. 
During these miovements the imagina’ at the 
muzzle M will not remain in i The seme point in 
space ; it shall traverse hori a very small 
distance, viz., that equal to the versed sine of the vector 
arc, or arc of total elevation, namely, the arc corresponding 
to the angle in the Fig. LD’ M D, whose chord is in the line 
ek, This withdraws or sends forward the muzzle of the 

un during the entire movement by a very small quantity 
fin the heaviest gun about an inch and a quarter) in rela- 
tion to the embrasure, but that is of ne particular impor- 
tance, and were itso can be easily obviated. This all under- 
stood, Figs. 11 and 8, shown in side elevation and in plan, 
one of the several concrete mechanical arrangements for 
carrying it out in practice, 

The gun here shown is the 22-ton Woolwich coiled rifle. 
The carriage is of wrought iron, which may be provided 
with recoil compressors, eccentric rollers, and afl other 
usual appliances. As merely imtemded to show the parts 
connected directly with the mramile pivoting, everything 
else here and in the other ettts is omitted, and the car- 
riage is shown resting simply wpon four fixed rollers and 
on any sort of slide. In Figs. 11 and 8, the method chosen 
for the raising and lowering of the gun consists in placing 
beneath each trunnion-block an hydraulic jack. e trun- 
nion blocks of cast iron or bronze, move up or down freely 
between the vertically placed planed - seen in Fig. 8, 
which in horizontal section are each either grooved or 
dovetailed so as to keep the trunnion-blocks steady 
laterally. Each cheek of the carriage is partly or wholly 
hollow, the inner and outer sides being of boiler plate. 
To the forward part beth immer plates are 
bolted at either side the gun the imelimed steel gwide-bars 
already spoken of, and whose angle of position coineides 
with the slope of the forward edge of the carriage cheeks. 
Upon each trunnion, close inte the bedy of the gun, is keyed 
at each side a thin but deep and strong lever, seen both on 
top in Fig. 8, and in dotted lines partly, and above the 
trunnion in side elevation, Fig. 11. The extremities of 
these levers—which are to be provided each with a sliding 
shoe of bronze, jointed by a pin to the extremity of the levers 
—are constantly in contact with the guide-bars inside the 
carriage cheeks, and held in contact with the same by a 
pressure dependent upon the gun’s preponderance. 

Tt is obvious now that in whatever position the gun may 
be when fired, the energy of recoil transmitted through the 
trunnions and trunnion blocksis received directly by the rear 
cheek of the vertical slot or race at each side the carriage, 
and has no tendency whatever to jar or injure the levers 
or guide-bars, which are all in advance of the trunnions. 
The portion of the carriage cheeks in advance of the trun- 
nion slot is firmly connected to the rear portion of the 
same, at the lewer part beneath the seats of the hydraulic 
jacks, and at the top of the slot by a strong strap like a 
trunnion cap (Fig 11), so that there is no danger of de- 
rangement produced by the imertia of the forward part of 
the cheek by recoil. The whole of the outer po mn of 
the vertical slots may be covered over, and the forward and 
rear sides connected from top to bottom, if deemed desir- 
able, by a fixed or by a movable plate. Beneath each 
trunnion block is seated an hydraulic jack. This, im order 
that the desired vertical arc may be obtained with the least 
possible height of carriage, is made selescopic—that is tosay, 
the lowermost cylinder of the hydraulic press or jack, ejects 
2 hollow ram, and that again a central solid one, whieh at 
its upper end is socketed into the lower side of the trun- 
nion block. The lowermost cylinder is so seated that it is 
free to vibrate in a vertical plane parallel to the gun’s axis, 
and through two or three degrees round a transverse hori- 
zontal line passimg through the collar of sepport upon 
the seat. This prewemts any derangement of the kydraulic 
—— by recoil. , 

t is unnecessary that we should here expend space im 
describing the minuter arrangements by which the muttal 
working and limits of range of these telescopic hydraulic 
presses are secured. The presses are acted upon in the 
figure by two hand pumps. These for clearness (as in the 
pre drawings) are shown bare and external to the 
cheeks of the carriage. Both pumpsact upon both cylinders 
together, or by the turn of a valve handle either 
or both pumps alone upon either oae—the water sup- 
plied being contained in the hollow of the carriage 
cheeks in rear of the vertical slots, and the valve arrange. 
ments being such that when the gun is to be lowered 
the water is returned from the hydraulic cylinders back 
into that cistera again. In practice, however, Mr. Mallet 
proposes to place Loth these hand pumps ia the interior of 
the space between the inner and outer plates of the car- 
riage cheeks, where they will be quite free from accident, 
and where they will he so fixed that the entire of either 
pump can, by striking out a single wedge, be in a few 
moments taken out for examination, repair, or replacement 
with another. Every gwa, naval or on land, he deems 


ought to be provided with these hand pumps, but he con- 
templates that they should be only for alternative use, and 
that the elevation as well as the training of every ense- 
mate gun should be normally performed by hydraulic 
power derived from an underground accumulator, and 








that every naval gun of any magnitude should be 
normally connate te like manner by compressed air 
brought up from an air vessel in the hold, and supplied 
by donkey engines and air pumps. é 
Steam direct is not to be thought of, as scalding the 
men and producing confusion and obscurity in case the 
flexible pipes conducting it, should be broken or shot away. 
There is, however, out little objection to water- on 
board ship, which can be accumulated by punuping fate an 
air vessel as well as into 2 cary sccumelny Serene 
constructed, ept always plum 
@ shows in side Gavation pom for 
the same ends. In this the trunnion are 
and lowered by screws. The screws are socketed 
by squares on their top ends into the trunnion blocks, and 
do not rotate, but the nuts — = caused ty tae 
ually, in equal times, at each si carriage, 
vee drat. 7 having worm wheels keyed on to them, 
both of which are acted upon by endless screws upon 
a common cross shaft, and which is rotated by hand, as in 
the Fig. 9, or, as the inventor would pons 8 small 
engine worked by compressed air p' each 
cheek of the carriage. 
Each of these little engines would be nothing more them 
& cylinder piston and slide of very diminutive dimensions. 
The jack screws, worm wheels, and endless screws, are 
right-handed at ‘one side, and Jeft-handed at the other, so 
that there is no strain on the carriage itself produced by 
their rotation, The muzzle pivoting in this Fig. is effected 
by the lever and guide bar the same as already described. 
Figs. }) and 13 show in diagram only, two other of the 
several combinations, by means of which y Fe gees 
rotation of the trunnions in proportion to or 
depression may be produced. In Fig. 10 two stads one at 
either side, and below the belly of the gun, projeet horizon- 
tally and in the same transverse line. these are taken 
on to by the forward end of a simple system of link work. 


'In this the mechanical engineer will recognise at once 


one of the most common arrangements of “ parallel 
motion,” the fixed point of which is that seem just below 
the studs on the gun, and whose adjustment —, is 
such that the centre of the stud as the is or 
depressed describes a line in space parallel to the inclined 
edge of the guide bar r in Fig. 12, and in the others. 

Fig. 13 shows the form of guide bar motion, when the 
guide bar is made fast, not to the carriage, but to the gin 
itself; and when the constraining member, is the stud, with 
a roller axled upon it seen to the left of the curved guide 
bar. One of these projects inwards towards the side of 
the gun from either carriage cheek, the guide bar bearing 
edge in this case takes the form of a portion of a very long 
ellipse. 

aa other combinations are described in the specifi- 
cation, but we have already described enough to make the 
principle understood. We have already said that with a 
straight vertical slot at each side of the gun carriage to 
guide the trunnions when being raised or lowered, although 
the muzzle of the gun always remains at precisely the 
same level, it yet has a horizontal front and rear motion 
through a range equal to the versed sine of the vector arc 
of the trunnions. The inventor, however, specifies that 
this slot may be straight or “slightly curved,” and it is 
easy to see that a vertical hydraulic press or screw-jack 
may be placed within such a curved slot, or otherwise so 
arranged, that the trunnion blocks may be limited to move 
in the aré of curvature of the slot, which if its sides be 
that of cirelew deseribed from the muzzle as centre, shall 
leave the contre of the latter at all parts of the 


gun’s motion im a ly the same point in space, while 
the iage itself remains at rest. This, however, 
Ww be a needless refinement. 


. Im Figs. 14, 15, amd 16 we illustrate from sketches whieh 
have been communicated to us upon, we believe, 
good , two different forms of attempted muzzle 
pivoting gun carriages, which, we are informed, are about 
the latest thing done by “the authorities.” 

These gun carriages have, it seems, been fitted up for trial 
on one of our ironclads, The general idea of each 
will easity be understood from these rough sketches ef our 
correspondent, though they are not to scale, nor drawn as 
they would be by the hand of a mechanician. 

n Fig. 14 the trunnions are lifted by a pair of side 
cheeks pivoted far in advance of the necessarily most 
forwund | of the gun carriage, and of course the eleva- 
tion or ion of the gun cannot be thus effected with- 
oat recourse to a second angular or vector motion of the 
gan by means of an elevating screw or some equivalent at 
the cascabel or somewhere else. 

This is pretty plainly an “advance backward.” It is 
going back to the old material muzzle pivot, and here in the 
most objectionable of all possible ways, inasmuch as, in 
addition to the weight of the gun itself, the heavy load of 
these lumbering immer side cheeks has to be overcome. 
The recoil, tow, has to be transmitted through these to all 
the re of the carriage, and if either of the 
clamping serews E, Fig. 14, be forgotten to be screwed up, 
or to be Lend again, before or after discharge, the carriage 
and gear ate sure to be twisted or broken. Im fact, here 
is every evil attributable to Colonel Shaw’s arrangement, 
and several others saperadded, and all the advantages of 
a of getting rid of the material muzzle pivot 


Agnim, here are two sets of cheeks with their flat 
surfaces close together, like huge pairs of shears, and 
ready, like Hewthorn’s side cheeks, &c., to become jamnued 
immovably by the driving in between them of a fragment 


of irom or stome. The whole array, too, of wheels and | 


pinions—a tooth out of any one of which is fatal to the 
whole—is outside, and exposed to blows and mitrai!/e. 
Fig. 15 shows the form and the dimensions to which the 


gun ports of the irunclads are proposed being reduced to | 


suit this clumsy contrivance. ‘the height is reduced 
llin., but the width remains unaltered. 

Fig. 16 shows the other of these two gun carriages. 
The trunnions here are elevated vertically upon the blocks 
4, A, to which motion is given by the jack screws moved 
by the axle B of the endless screws, the combination being, 





in fact, the same as described already by us in relation to 


Fig. 9. The gun of course must in some way be rotated 
upon its trunnions, as it is lifted or Jowered—we 
presume by an elevating screw or some equivalent. How- 
ever this may be done, there can be no doubt, we think, 
that this gun carriage is an infringement of Mr. Mallet’s 
and yet one which loses one of the main advan- 
fesulting from his arrangements, viz., that the reta- 
tion of the gun should be —— the 
i it. 


= or lowering of - would, —— be unrsuit- 

we should is i i. 
lation We may state that the biel Cdvaghagee that will bo 
secured by an effective and fully of mrazale- 


in strength or resistance to cannonade, in 
of the substitution of material (iron, stone, 
&e.) for mere vacancy. 


pivoting sflont and ashore, are the tg — 
8 defended face, however constructed, will be 


2, g through ports or getting into turrets or 
casemates through embrasures will be impracticable. 
é shutters, mantlets, or other means, will be- 


come and strong and rapidly movable in = 
rh xs the to be closed shall have become less. 

ith the apertures alone veedful with thorough 
thuzzle pivoting, such mantlets may be even constracted to 
resist heavy sbells, or perhaps iron shot—a thing never 
yet approached. 

4. The chances of complete disablement of the gun by 
direct impact, are reduced to that of a blow upon the 
mruzéle. 


& Those of the disablement of the gun carriage by 

or mitraile are, with proper construction of this, 

teduced to the unlikely case of a shell entering through 

the small aperture during the few moments % is qqite 

open, amd yet the gun not run forward into it, €x- 

ploding at or near the aperture without or anywhere 
'G Mecapeing the shove, the anfety of the curringe 

6. Excepting the above, the safety of the gun is 
| the stability of the defended face. 

‘ to the gun's crew is reduced to the lowest 
whether by direct stroke of shot or shell, by 
or mitraille, or by a hail of rifie bullets. 

& Hence the moral effect upon the men is the very best 
that cirewmstances can produce. . 

9. If the mechanical details be what they ought to be, 
the aiming and working of a given heavy or light gun, 
should be more rapid than with the old arrangements. 

10. And, lastly, us the men will feel themselves more 
secure, and so their morale be better, so will the aim and 
service of the gun be more exact and sure, as well as rapid. 

We believe these advantages do not admit of cavil, and 
others might be added were we to enlarge. If they be not 
enough to induce the authorities to enable those best com- 
petent, to work out the problem to its period of final and 
universal adoption, and that now, while peace and leisure 
are vouchsafed us, we can only say, “neither would they hear 
though one rose from the dead.” 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oj our 
Correspondents. ) 


PATENT LAW. 


Srr,—1I have only to day seen the letter of F.L., contained in 
your impression of the 2%th ult., or should have noticed it be- 
tore this. In the first place F.L. has taken my estimate of the 
cost of a patent in America, viz., £20 to £30, to be the cost of ex- 
amination, whereas it is the cost of the entire patent, including 
specifications, drawings, agents’ charges, &c. The cost of exami- 
nation I should estimate at not more than £5 for each case, if not 
less ; this is supposing that a proper system were adopted. To re- 
duce the ost of examination and also the time required therefor 
as much as possible, it is imperative that all applications be classi- 
fied, and that, for example, one examiner be occupied with inves- 
tigating the claims of applicants for patents for improvements in 
steam machinery only ; he will, if properly qualified, soon possess 
a very fair knowledge of the specifications to which he has to refer, 
so that mamy applications will be. dismissed, so far as he is con- 
cerned, after a reference to one or two prior specifications, the 
tenor of which he will have a sufficient recollection of to be able to 
at once refer thereto. In my own experience I find that one half 
of the invemtions brought under my notice I can at once pronounce 
to be old or without value ; in the case of an examiner whose at- 
tention is directed to one particular class only, and whose time is 
primeipally occupied in looking over the specifications of patents 
relating to that class, a thorough examination would be very rarely 





—. : : 

our cofrespondent is quite correct in his estimate of the 
number ef abortive patents. In reference to this I cannot but 
consiier these abortive patents as repr ting a national loss, as 
without dewbt an examination of applivations whilst lessening the 
number of patents granted would greatly increase the number of 
valuable patents. Many inventors have several ideas which they 
intend at some time to protect, and all have some favourite idea 
which iy te be protected first, and which is to be the test of success. 
This favourite idea is very impractical or old, and the experience 
necessary te find this out in many cases costs ever £150, so that 
the inventor has had enough, and other ideas, perhaps of some 
value, are consigned to oblivion. 

Your correspondent has estimated that £23,000 is annually lost 
by would-be inventors, or by inventors who have been simply fore- 
stalled; this amount I consider to be under the mark ; the loss 
witl rawely be much ander £10, whereas in some cases it may be 
over £100. But why is the inventor forced to incur this loss? 
Can he not have all the advantages of free trade, so far as his in 
vention is concerned, as weil as uf the patent laws were abolished 
Can he not make his invention public, and commence to make his 
forvane by it at once? ‘The fact is that the inventor argues, per- 
haps igrorantly, that a public which will step in to realise the ad- 
vantages procured by years of labour, even in the face ot a patent, 
will not be very prudish in the matter when no patent blocks the 





way. 

; aw correct one statement of F.L’s, which no doubt has been 
made im error. I allude to bis saddbing me with a favourite idea, 
viz., s ‘* suppress the present unlisted compecitiun in the patent 
agency business” —and as this remark was given as a quotation, it 
is intended to represent my views—which is wostunjust. If F.L 
will reperuse my letters on this subject in Tae BNGINEER, he will 
see that my “ favourite idea’ is the protectivn of inventors. 

As F.L. does not seem to know what inventors huve to be pro- 
tected from, I will give an example or two from cases well known 
tome. A foreman having a realy practical and simple idea tor 
an improvement in safety lamps for use in coal mines applied for 
provisional protection, and was told by his agent that his fortune 
was made, and that nota day must be lost in securing his inven 
tion abroad, Following tlis advice he spent over £100, and pos 
sesses patents in countries having no coal mines. In another case 
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of its supporters already includes nearly all the nobility and pro- | 


two working men were induced to accept bills for a large sum to 
pay for foreign patents. The fact is, there are ies who cot- 
sider the inventor as a little gold-digging, which must be worked 
with great energy so as to obtain as much as possible from him be- 
fore he finds out that his little idea is of no value. Many of your 
readers I have no doubt have been told that great advantages are 
to be secured by giving notice to proceed along with the applica- 
tion for provisional protection, whereas it is well known that 
such notice cannot then be given. Many inventions are secured 
over and over aguin, even when obviously impracticable, as, for 
example, utterly useless ideas for perpetual motion. 

As an instance of the little trouble and expense required in 
many cases to determine the novelty of an invention, I will men- 
tion that four or five patents or protections have been granted for 
the principle of driving sewing machines by means of clockwork. 
It may readily be taken for granted ghat an examiner, having 
once becomeacquainted with soingeniousan idea, would recollect the 
circumstance ou a second application being made for protection for 
the same idea, 

As your correspondent has taken my former remarks as confir- 
matory of the ‘‘accuracy of his reasoning,” I take the liberty to 
accept a portion of his letter as confirmatory of the remarks herein 
contained. He quotes the late Sir, David Brewster's statement, 
that ‘* There never was a popular invention which the labour of 
envious individuals did not attempt to trace to some remote period.” 
Is it to be supposed that this state of things will be brought to a 
termination by establishing free trade in inventions? F.L. will 
perhaps allow me to appropriate this argument of his, as I have 
conceded to him the great tact that £23,000 is lost each year by 
unsuccessful patentees, and as I have shown that in many cases 
the loss is £10U and over, the loss may be set down at £30,000. Is 
this a very large sum for the English nation to lose—when conl- 
pared with the great sum gained each year by successful patentees, 
and by the country through their discoveries? It may, so com- 
pared, be said to be a very small tax; but small as it is, it is capable 
of being very considerably reduced. In conclusion I may say that 
a £10 stamp on the application for provisional protection should 
cover the cost of examination, and with this alteration it is very 
probable that the number of applications would be increased. The 
expense of the subsequent stages wight be considerably lessened if 
some of them were uot abolished. Without doubt the change 
would be a great boon to inventors, who although losing £13 
to £15 in the ¢ase of the application being rejected, would find it 
to their advantage to submit to this loss, rather than pay a larger 
sum for a great seal, which is scatcely good enough in quality to be 
employed in sealing their bottles, and which may have no other 
value. Epwaxp K, Dotton, M.E. 

3, Smithy-door, Manchester, March 9th. 





GUN METAL CASTINGS IN HER MAJESTY’S HUCKHTARDS. 


Srr,— Will you kindly admit a few comments upon a letter which 
appeared in your last, signed ** W. R. Richardson, Brassfounder,” 
the avowed object of which was to prove that the savifig mentioned 
in your report of the gun metal casting at Penibtuxe-yard was 
erroneous. I shall show that his reasoning is wrong, his calcula- 
tions are wrong, in fact everything advanced relative to the ques- 
tion at issue is fallacious, being founded upon false data. 

I must admit that by ingeniously linking the rate per cent. saved 
by the custing with the amount saved upon the manufactured 
article, and thereby calculating the expense, he shows by this 
mode of reasoning that the taW thatéfials cost more than the 
casting. 

Without disputing the proportionate quantities of copper and 
tin whiéh constitute the ley, £ would remark, en passant, that 
the quatitities Mr. Richatdson could be purchased by the 
Crown for £1422 9. 1d., being £37 3s. 8d. less than the sum he 
mentioned. But that item scarcely touches the question, as it 
will be seen by those who read the re that the 40 per cert. 
refers to the piece simply a¢ aéasting. ‘To make this dleat and con- 
clusive permit nfe to quoté the ce the above in 
its entirety :—‘* As our royal matrafactories come in fot af tindue 
share of adverse criticism, it is only Just to stuté that this casting 
cost 4U per cent. less than the estimated contract price, although 
the combination of the metal consists of more expensive materials 
than that generally designated thetal.” think this suffi- 
ciently proves that the 40 per dent. merely rélates to it as a casting, 
and has no relation with the amoutit mentioned in tle conéladin 
paragraph of the report, but which has been so plausibly connertod 
by Mr. Richardson; for the rate per cent. was & comparison 
between the estimated contract price for gun metal castings and 
the cost of the post as « gun metal casting—although of a more 
expensive alloy than that generally designated gun metal—whilst 
the amount stated, £1000, was the difference between thé cost of 
a finished stern post, a manufactured article, and the estimated 
contract price for such an article. 

To further substantiate that the £1000 refers to a finished post, 
and the 40 per cent. to simply a casting, 1 will quote the 
concluding paragraph of the report, where it states:—‘‘ We 
believe it was frst contemplated giving this job to contract, 
as it was considered that the appliances of Pembroke-yard 
were not equal to the castiny and fitting of such a piece, but 
well has it been accomplished, effecting a saving to the public 
purse of £1000.” So Mr. Richardson will perceive that the £1000 
relates to the job complete, casting and fitting, which amount, I 
emphatically reiterate, has been saved—notwithstanding the casting 
hus been debited with a heavy petcentage for incidental expenses, 
such ds supervision, wear and tear of plant and maciiinery, and 
depreciation of property. 

r. Richardson is sarcastic in his concluding question, and would 
like to know—after he has so speviowsly oted two distinct 
parts of the report—where the 40 per cent. would be, 

Let me tell him, since I have shown that his caloulations are 
wrong, that it is mot in the contractor’s pou 

I am fully cognisant of the unpalatable fast it contains to con- 
tractors and dockyard detractors, éspecially as it Was noticed in 
your influential columns, 

Yoo many things are allowed to pass utinoticed whén accom- 
plished in our dockyatds, whieh, if doue by dovtittadt, would be 
published with all the blase at tue otnmand of un interested and 
money-making firm. Your OcCAsrox At CORKRSPON DENT. 

Pembroke Dock, March 14th, 1863, 








ABERDEEN EXHIBITION, 


Srr,-—Will you permit me through the pagés of your journal to 
state that arfangemerits are how far adVanced forthe Arts and Manu- 
factures Exhibition, which is intended to take place at Aberdeen 
next year. 

The Exhibition will consist of two brancliés--one an art col- 
leétion, including art manufactures; the other indusirial, including 
matetials aid machinery as well as manufactures, Itis intended 
that the whole coliection exhibited shall be dtawn from the 
northerfi counties of Sdédtland, eXéept in respect to thé works of 
native aftists and the prodtcts of fiative workmen’s skill or in- 
genuity, which will bé sought for wherever they can be procured. 
‘The line of division marking the northern counties of Seotland 
may not be very strictly aduered to, but it is générally understood 
to be the River Tay. 

The Exhibition will thus be strictly 4 representative provincial 
one, and whilst this plan in some réspects limits the extent and 
importance of thé collection, on the other hand it will attach to it 
a special interest. The promoters, at thé same time, feel confi- 
dénce that the north of Scotland will not be found deticient in 
native talent, whether in art of mechanical skill. And some 
branches of industry, such as granite cutting and polishing, are 
almost peculiat to the district; whilst in others, such as shipbuilding, 
special excellénée has been attained. 

The Queen has conséfited to patroiise thé undertaking. The 
Prince of Wales allows himself to be named president, and the list 














minent men of all classes in the north of Scotland. 

It is contemplated that the Exhibition will take place in tlie 
months of July, August, and September, 1869, being the time of 
year during which the north of Scotland is with strangers 
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rathet eatly for this, but it is highly d that the design 
should be published and explained, to prevéfit the risk of similar 
projeéts éoming unintentionally in co With it, and also 
to bespesk as early and as great an interest in it fs possible. 
THOS. IfNEs, 

Chairman of thé Aetitig Committee. 
Abetdeen, 14th March, 1868. 





CORRUGATED IRON, 

firk,-—Corrugated iron has now becortié an dttiéle of ever'y- 
tis¢ With the civil engineer, and I poor 0! & few remarks on f 
iiantfacture will be interesting to many of Yout fteaders; I all 
fore particularly to the ‘galvanised eotrugated” so much wi 
in rooks and buildings. Few are awaré that to prodtce the corftt- 
gations or flutes two, and sometimés, if fot always, three pro; 
cesses are required before the sheets gage To this fact 1 
wish to call the attention of engiti@ét, believe it is owing to 
the imperfect mode of manufactuts that the texture of the motal 
is injured, hence the tendency sheets to rus in 
divers spots, soon forming numéfotté . _ 1 will proceed to 
describe the present system of flutitig a@ #hortly as possible. The 
corrugating machine consists of 4 patt of dies about eleven feet 
long; the lower one is fluted with $W6 pafallel flutes. The upper 
die works up and down, motion bethg given by an eccentric. The 
sheet is placed upon the lower di6; the first descent of the 
upper one two flutes are made. After this, only one is pro luced for 
each stroke. To the imperfect wdtk of this machine I wish to 
draw particular attention; an inspéétion of the following skevches 
will make this perfectly plain :— 






Tt will be seen, as the right-hand side of the die commences to 
lute 4 until they are equal in depth; as the die comes home the 
necessary metal is pulled in to Flute 5, as it ought to be, from the 
free end of the sheet, but Flute 4 is supplied out of Flute 3. So 
the whole of this process is corrugating ‘and pattly uncorrugating. 
The effect must be very injurious upon the metal, for the strain 
is similar to the one we generally employ in breaking a tough wire 
with the fingers. The next thing is to pass the sheet through rolls 
to eqtialise the flutes; this again injures the metal, for rolls 
always commence acting on the next flute before the first is home, 
or they would be employed on the flat sheet without the inter- 
ventiun of the corrugating machine. The last process is straighten- 
ing the sheet after it leaves the rolls. This mode of manufacture 
will appear to all, as it is, clumsy atid unscientific. The want of 
some better method induced me to tuff my attention to the sub- 
ect, although I am not a manufacturer in any way, nor likely to 
ome one. Iam glad to say my efforts were crowned with suc- 
cess, and I have succeeded in making a machine that does not 
exeré the least injurious strain on the metal, and produces a 
perfect sheet almost instantaneously, at a tenth of the former 
cost. I will not trespass further on your space this week, but if 
you consider the subject useful I shall be happy to give you the 
true theory of corrugation and a description of my invention in a 

future namber. JOHN WOOLPIELD. 

James’s-road, Handsworth, 
Feb, 15th, 1568. 
[We must apologise for the delay in verre this letter. We 
shall be happy to hear again from out corre ient.—Ep. E.] 


STRIKES, 

St,—Your last impression contained mm artiéle upon the above 
subject, and seeking an explanation for the fact ot Goverhment 
establishments being free from strikes when ttddes’ unions are in- 
fluencing the artizan world generally. 

The cause assigned catnot be in my opinion the chief one, 
although undoubtedly it tends to that direction. The chief cause 
I believe for the nun-appéatanes of strikes in Government esta- 
blishments is that the majority of the workmén ate on the 
established list, and theretore entitled to superanndation, but 
subject to dismissal and consequent forfeiture of pension for the 
sligntest act of insubordination. 

‘This, I think, is the principal influence which keeps Government 
employés, quiet, as when anything arises which the workmeii 
would like redréssed tlie established men are always the most re- 
luctant to submit their grievances for cofisideration. Indeed, it 
generally falls to the lot of the hired men to represent the coim- 
plaints. 

I have known many workmen when on the hired list being of a 
turbulent turn, treating everything with an air of indifference; and 
the side nén when on the established list evincing conduct quite 
the opposite of the above. 

After many years’ experience in Govertiment émploy, I ¢an un- 
hesitatingly affirm that it is fear of losing their peusions which 
keeps the Goverument employés trom the disaffections referred to 
in your last. AN OLD HAND. 


— 








FRENCH RaAILway LEGISLATION.—The following is a transla- 
tion from the Jounal de Chemins de Fer of the last imperial 
decree regulating the control and su ision of railways in France. 
What would the civil engineers of Ragland think of being placed 
absolutely under Government ?—** Art. I, The service 
of the control and supervision of railways is placed under the 
direction of inspectors of thé Ponts et Oliaussées and 
Mines. Art. 2. The general inspector fs assisted by nginéers of 
the Ponts et Chaussées and Mines, and by i tors of the Com- 
mercial Working (Tratiic), whose work he centralises. Art. 3, The 
general inspector sits and votes on matters concerning his service 
in the general council of Ponts et Chaussées, if| the General 
Council of Mines, and in the committee of Reference for Railways. 
Art. 4. The general inspector sends to the Minister of Agriculture, 
Commerce, and Public Works, an annual report, the object of 
which is to state especially the state of the permanent way, the 
state of the stationary and rolling stock, the number of agents 
employed in the departments of permanent way, traffic, and 
traction, also the appiication of regulations concerning the staff, 
the causes and circumstances of accidents having occurred during 
the year, the progress of the technical working. Art. 5. The re- 
port of the general inspector is submitted to the General 
Council of Ponts et Chaussées, to the General Council of Mines, 
and to the Committee of Reference for Railways, who each give, 
in matters which concern them, their advice on the various 
departments of the service. The report, and, if expedient, the re- 
marks suggested by it, shall be inserted in the Moniteur. Art. 6. 
Our Minister of Agriculture, Commerce, and Public Works, is 
entrusted with the execution of the present decree, 
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CaptaIn Moncrirrr’s System OF Mountine Guns.—The appa- 
ratus which has lately been made ia the carriage department 
for = Moneriett a one - his ewer for pene 
big guns. It is strangely different in appearance from any presen 

rome things, 
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on the etiemy. If embrasures we: éht in the para- 
pet the gut itself must, aceording to thé always be 
visiblé. The nien, too, must be exposed et loading and 
pny hey It has generally been believed h artillery- 
men that the fire from guns mounted en ba kept under 
without apaityy P tapnell shells aud Hflethen. The desire of 
Moncrieff was to ifivent an which no 
embrasure would be necessary, no black against the 


éky inviting a steady fire. The experiments made have 

ie no farther than the 32-pounder en ave becn 

ul. The principle is now being oattied ont af as the 

ton Woolwich gun, Captain Motictieff having been called 

oe to design an gn ce which shall fire overt @ 10-ft, parapet. 
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etailed description for a fatare express 
fio opinion as to the success or f The 
one ple is sound, but @ hitch occurs if ces be- 
weeti a clever design and its suocesfal The 
main idea is as follows :—When # gun is with 
itiereased force. Hitherto this force has been cotr #ith much 
tfouble by setting up friction of one kind or an Gheck the 
carriage in its backward course. Hence arose 4 upon 
the whole system, and much wear and tear material, ‘he 
whole force of recoil was hurtful and useless, fhasmuch 
as it ran the gun back into position for load loading 
it had to be pushed forward again by main hand- 
spikes, or in some cases, the hinder part of the lifted, 
trucks came into pe, atid the piece rolled hea fts place. 
Captain Moncrieff stores up the force of fire ue 
instead of allowing it to be worse than wa suppose 
thit the gun is pointing over the iertten, a nit . The 
lanyard is pulled strongly, the charge and jectile 
fishes forth on its errand the gun sinks out into its 
positi n for loading. This movement is easy, recoil 


expetid: itself in raising & counterweight placed at of énd of a 
tocker. A catch secures the apparatus in this position—; down, 
eounterweight raised, but the whole safely concealed d the 
perapet. The loading takes place, and by a little ty the 
piece can even be laid. When the time for fring the a 


y above the crest of the 

Apes, remains just long en to then down to 

ts iading position again. As far as the vibra- 
tion has been experienced, so little that the inventor ucceed 


in mounting 4 number of his guts Co & tailway to 
a vehind ihe patapet and open st hon Toy tober thon 
Thus the enemy may never know the at vittiacs of them 
| will appear next, and he his a known 


object. It is only when the gun actually appears that his doubts 
are set at rest, and he has no time to take aim before it has 
delivered its fire and again retired out of sight. If the system is 
successful the following chief advantages will. be obtained :— 
1. Economy of labour, for the recoil is utilised to run the piece up 
again ; 2, the power of masking the battery; 3, less strain, an 
therefore less wear and tear ; 4, great economy in the construc- 
tion of fortifications; 5, an incidental advantage, not originally 
contemplated by the inventor, is that lighter guns can be used 
without damage to their carriages. —2'imes. 

ELecTRICAL COMMUNICATION IN RarLway Tratys, — Colonel 
Yolland, R.E., states in his report to the Board of Trade in respect 
of experiments recently made on systems of electrical communica- 
tion between passengers and the servants of railway in 
charge of trains that the London and North-Western y 
Company fitted up the express train that runs from London to 
Wolverhampton (125} miles) and back during each Le age with 
Mr. Martin’s electrical apparatus (which previously tised 


on thé Royal train). The a on the of 

January. The train af 4 anes , ‘a 

inclading vans at each end, but in e an 
. werd inttodoed into 


tender. On several ooensions extra 
the train, not regularly fitted with the thea 





but provided for by spate évuplings, u ~ 
van, and conducting wite topes, stre i | . 
These trains have been started by ringing tite in the 
front van by the action of the guard in the féar van from ten 
stations in each journey, the guard in the front van the 
signal to the driver. Although this has made 
use of about 500 times, it has only failed occasions, in 
consequence of the wire unnecessarily 
twisted and broken by porters in the act of off the electrical 


coupling wires, The experiments of this train furnish satisfactory 
results, The London and South-Western Railway Company com- 
menced making similar experiments with their Exeter aipcr 
train on the 2nd of December last, from London to Bideford (219% 
miles) the electrical appatatus employed beitig invented by Mt. 
W. H. Preece, which had been in tse since May, 1865. tot 
714 starting signals given on 48 days by the rear only seven 
have failed to be acknowledged ; of thésé two adéounted for 
by the electric bell being Tun tai er and by tas oon of on the 
engine, and thus prevented from ig het | 
oo steani ; four failures ovcurréed at Exeter port gg how th 
wire being distuf¢bed. Various experiménts Were mide ftom 
compartinents in thé different caffiages of thé and 
Colonel Yolland states that these expetimente must @ 
regarded as satisfactory. The Midland Company gl#o fitved 
needs (: 


= 


up an express train that rans froia London to 201 miles) 
and back on’ Mr. Preeve’s system, anid coliimented ramiing on 
30th of December. The engine was not fitted with an électric 
vell, but only an indicator signal on the engine, which the driver 
might or might not see, and which he very frequéntly did fot ste. 
The working had been severely tested on this line, and failures 
arose from weakness of the bai , fromm mechanical def 
the apparatus, and other preventable causes. 
failures reported on eleven days out of thittyfoar. 
Eastern Railway Company have sitice July, rom te 
down and the 4.45 p.m. up mail train between nD. 
(88 miles) and other trains from February, 1867, all 
Met. Walker's electrical system of comrentication 
sengers, guards, and drivers. The 7.25 down mall starts 
Charing-cross, calls at Cannon-street and attactos other 
and drops some at Ashford without the train 
Cannon-street and Dover. The com m was 
having been perfect for —— days, but im 
days. The corresponding 3.45 p.m. up mail 
failure, in which the communication with thé 
impertect, but perfect throughout the train, 
days. In one train three failures ocourred duri 
and in another one failure in fifty-séven days. 
the apparatus acted well during fifty-six he 
327 trains running between the 24th of Novem 
January the electric apparatus appeats not to have 
on eight different occasions, six others 
was not fitted ; while close upon 900 signals 
given on the electric bell during thé same 

of trains, and on an average twelve were 
guards on each journey, making up a total of 3,750 
trains are all broken up and marshalled at the end of each jouw 
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THE genus pump was developed n all its species at the Paris 
Exhibition, from the great air pumps for the condensers of the 
‘* Wagram,” which were employed in perpetually pumping the 
Seine into the artificial lake round the lighthouse, to the innume- 
rable host of centrifugals of all sizes, and even to the injector 
itself, shown as applied to raising water for locomotive tanks, &c. 
We illustrate above a very respectable and steady-going member 
of the confraternity in the shape of a double-action force pump, 
the cast iron air vessel of which forms the support for the pedestal 
of the beam connecting the two pistons. The design is by 
M. Thirion, and the pump will be remembered by those who 
visited the Exhibition as having fonctionné, —— many of its 
brethren, in the alley leading from the Champ de Mars to the 
Seine. The design may be said to be compact, but it lacks any 
claim to originality. 








ALL-ENGLAND PLOUGHING MatcH.—We observe from the local 
papers that the award in the Welsh ploughing match, which we 
noticed last week, is strongly objected to in the district. The 
Chronicle (Chester) says :—‘‘ Throughout the town the greatest 
dissatisfaction prevails as to the awarding of the prizes, and 
apparently not without cause. Amongst the ch i petitors 
was entered one from the eminent firm of implement makers, 
Messrs. Ransome and Sims, Ipswich and London, and we must say 
a finer piece of ploughing was not possible. Very curious is the 
fact, too, but nevertheless true, that this was the only competitor 
who ploughed to the gauge laid down by the society. Still, how- 
ever, he did not obtain the award, and every one who is wishful for 
justice to be done is asking why. The man who got the first 
prize certainly ploughed very well, but was one inch and a-half 
deeper gauge than was laid down. This would have made all the 
difference in the bearing of Ransome and Sims’ ploughing had it 
been permitted ; but prior to the contest commencing, the chair- 
man and secretary of the society, on being questioned as to 
whether the gauge of 5 by 8 would be strictly enforced, replied 
‘that unless each competitor ploughed to 5 by 8, he would be dis- 

ualified.’ The finishing of the winner of the first prize was 
clearly inferior in quality. The maker of the plough which took 
the first prize was Mr. Thomas Edwards, of Llan-y-pwll, a plough 





DOUBLE-ACTION PUMP BY M. THIRION. 





from whose manufactory also took the prize last year at Hawarden.” 
A writer in the Wrexham Advertiser also observes :—‘‘I heard 
many of the committee say the London champion was the only 
jan that ought to have had the prize, as no other kept the gauge.” 


THE ENGINEER. 





Marcu 20, 1 868. 
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WESTON’S PATENT SPANNER. 

OnE ofthe most original and ingenious inventions we have seen 
for some time is illustrated in the accompanying engraving. It isa 
spanner which has been invented by Mr. W. T. Weston, and is now 
being manufactured in large quantities byMessrs. TimminsandSon, 
of Birmingham. In principle this spanner somewhat resembles 
Mr. Weston’s cramp, in which the lower jaw slides freely on a flat 
bar of peculiar form. The slightest pressure at the extremity 
causes it to grip the stem, so that it remains firmly fixed. In 
effect this movable jaw is a lever of the first order, and any 
pressure — at its extremity forces the sliding part into a 
slightly oblique position when it jams the stem. The jaws of a 
spanner being shorter than those of a cramp necessitated a further 





development of the principle, which has been satisfactorily effected 
by Mr. Weston. Theresult is a spanner without screw or ratchet, 
and which can be instantly adjusted to fit any nut or bolt. The 
movable part consists of the hinder jaw of the spanner, which is 
provided with studs connected by two side straps, with a sliding 
band, 7 which means the jaws are kept parallel and to place them 
under the control of the thumb. The lower jaw is slid up to the 
required position upon the nut, and there remains fixed so long as 
the pressure of the work is kept upon it. On being released from 
the nut the jaw slides down to a stop on the handle, A trial of 
this spanner convinces us that it is a most useful tool, having the 
advantage of fitting any sized nut, and being of general utility in 
the engine room or workshop, 
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SourH KensIncTon MusrumM.—Visitors Suing the week ending 
14th March, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 10,288; on Wednesday, Thursday, and 
Friday, ission 6d., from 10 a.m. till 5 p.m., 1536; total, 
11,824; average of corresponding week in former years, 19,311, 
total from the o ig of the museum, 7,242,688. 

CHILE. —Besides the general railway system under Government 
ee in the metropolitan provinces, mineral railways are ex- 
tending. These lines ran down the steep valleys of the Andes, 
and have been the means of conveying great quantities of copper 
and silver ores, and thus enabling Chile to stem the disasters of 
the heavy fall in copper, and the ravages of the Spanish war. An 
agent is now in England for a short line from the district of Huasco. 

KuRRACHEE Harsour.—A paper is about to be read before the 
Bombay Asiatic Society, by Mr. Sowerby, one of the Government 
engineers, on the present state and prospects of the Kurrachee 
harbour works, an a very discouraging opinion. On the 
other hand parties locally interested strongly advocate the claims 
of Kurrachee. 

RalLwaYs IN Persta.—A practical attempt on a small scale is 
now being made for introducing the railway system into Persia. 
A concession has been granted chiefly through American influence, 
and the capital has been provided partly here and partly in 
Germany. e line is only six miles long from Teheran, the capi- 
tal, to Rhey, a large outside town or village, much frequented on 
account of its holy tombs, This may afterwards become ee of a 
main line. The plant is being constructed at Berlin, and will be 
on theold light plan of the earlier times of railways. The rails 
will be about 54 lb. to the yard, and the engines will weigh eight 
or ten tons. Even with these light weights there will be trouble 
enough in getting the materials conveyed byacircuitous route, follow- 
ing the Black Sea, the Don, the Volga, the Caspian, and a land 
route. The enterprise has been planned by Messrs. Engelbaich and 
Salemens, financial agents, rather a rare feat in these days. This 
trial line is of bp importance, because Persia is a country un- 
developed, and railways alone can really stimulate trade. There 
is a great deal of wealth in Persia and abundance of resources, 
but a want of practical knowledge and of organisation. On 
account of the difficulties of transport the undertaking will move 
slowly, but there is every spepereees of its successful prosecution, 
and in such case it will be the harbinger of larger works. Attempts 
have been made for some time past to obtain the concession of a 
larger line under En auspices. We may look upon Persia as 
one of the future fields of railway enterprise. 
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NOTICE. 
In consequence of reiterated mis-statements with reference 
to the circulation of Taz Enotneer, the Proprietors have 


considered it due to their advertising friends to place their | 


Books and Accounts at the dis of the wel!-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and pee go ae and 
stability of their journal. The sale of ENGINEER 
now exceeds by several thousands weekly that of the other 
engineering journals combined. 
3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of THE ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitteR, BALL, anpD Co. 


FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 








TO CORRESPONDENTS. 


*," Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to yo to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o’ciock on the Thursday 
evening of each week. 

*,* Several /etters stand over till next week for want of space. 

A CONSTANT READER. — Fes. 

J. H.— Zhe drawing‘of a breech-loading gun has been received, and will be attended 


to, 

J.¥F. V. (Fishing-net Making Machines),—L:tters lie at our office for this cor- 
respondent. 

J.T. (Staley Bridee),.—Write to the secretary of the Institution of Mechanical 
Engineers, 8\, Newhall-street, Birmingham 

Hl. L. (Leadenhall-street).— You must be mistaken. Thedrawing is there as well 
as the description, if a drawing is referred to. 

W. B. (Bridge +.nd).—The Corliss engine is very highly spoken of as an econo- 
mical motor, and that is al; we can say on the subject. 

J. S.—1. Allan's straight-link motion was illustrated and described in THE 
ENGINEER, October Isth, 1861. 2. We have another article on the subject in 


type. 

G.M E—We have no intention of publishing such a series of articles as you refer to. 

— all that can be said about brewing you will find in the \5th vol of THE 
“=NGINEER. 

T. D (Cornhill).— You will find most of them in THE ENGINEER, and all, or 
nearly all, in the Times, which is filed regularly at the British Museum. The 
particulars have never been published in a pamphlet, 

8. D —Thickness of tooth on pitch line, pitch x 0°45; space between teeth, pitch 
X 0°55; thickness of rim of wheel same as that of tooth; width of tooth, twice 
to two and a-half times the pitch. \tin. pitch, 2hin. broad does very well 

GREEN'S ECONOMISER.— We are requesied to inform a correspondent who asked 
Sor the address of the firm making this apparatus that he can obtain full par- 
ticulars by writing to Messrs. E. Green and Son, Phenix Works, Wakejfield. 

R. P. (Newark).—There is ing at all remarkable ia what you state, The 
temperature in the exhaust pipe is, as a matter of course, almost the same as 
that in the condensr, and the temperature of the cylinder constantly tends to fall 
to the same poi:.t. It ts for this reason that the condenser acts preju tirtally 
re will find the subject fully treated in THE ENGINEER, March ly th unl 17th, 

365. 





WIRE-COVERING MACHINERY. 
(To the Editor of the Engineer.) 

Str, -- Your correspondents would oblige by giving me the names of a few 
of the makers of wire-covering machines. Ss. H. H. 

London, March 13th, 1868. 

RECOVERING GREASE. 
(To the Editor of The Engineer.) 

SIR,— Will some of your correspondents kindly furn sh me with the name of 
& maker of apparatus used jor the recovery of grease by the bisulphide of 
carbon process ? __ B. 8. C. 





SOAPSTONE. 
(To the Editor of The Engineer.) 

SIR,—In reply to your correspondent, “ E. T ” (see your No. 624), T beg to 
inform him that soap-tore is procurable in large quantities in Central India, 
and can be delivered in Calcutta a#t about 9s. for 80 1b. , if less than that be 
wanted the cost will be greater. 


Clanar, India, February 28th, 1868. G. B. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 24th, at eight p.m. 
Continued discussion upon Mr. Sandberg’s paper “On the Manufacture and 
Wear ot Rails.” 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY —Wednesday, 25th inst., 
at ei_ht p.m.—* On Landing Stages in Tidal Estuaries,” by Mr. B. Haughton, 
C.E., President of the Society. 

ROYAL UNITED SERVICE INSTITUTION, Whitehall-yard.—Lecture at three 
o’clock, March 27th: “ On Organisation for the Army of England,” by Major 
S. Bevan Edwards, R.E, 





Letters relating to the advertisements and publi. department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RIOCHE ; ati other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

Advertisements cannut inserted unless delivered before 
on r evening in each week. The charge for four lines and under is 
three shillings ; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fil. 
ments from the country must be accompanied by stamps in 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; direct from 
the office on the following terms in 

Half-yearly (including double number) 158, 9d. 

Yearly (including two double numbers) £1 11s. 6d. 

If credit be taken, an extra charge of two shillings and sixpence per annum will 
be made, THE ENGINEER és registered for ¢ abroad. 
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AERIAL NAVIGATION, 


Anovut two years ago the Aéronautical Society was 
called into existence. ‘I'he second annual report, a modest 
little pamphlet, lies before us while we write, and a 
perusal of its contents leads us to believe that a considera- 
tion of a few of the questions connected with aérial navi- 
gation may prove interesting to many of our readers. It 
may be safely affirmed that aéronautical science never 
before enjoyed such powerful patronage. The president 
of the Suciety is the Duke of Argyle; the vice-presidents are 
the Duke of Sutherland, Lord Richard Grosvenor, and 
Lord Dufferin, all amateurs in mechanical matters no 
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| doubt ; but the list of great names does not stop for 
we find on the il, among 8 an, Williaen 
Fairbairn, C. W. Siemens, T. J. McUonuell, and F. A. 
| Wenham, a gentleman of no small mechanical skill. Under 
such auspices aéronautics ought to flourish ; and a problem 
which has vexed ingenious men for centuries ought to be 
solved. Whether it will, or will not, of course remains to 
be seen. 

There can be no doubt that aérial locomotion presents 
great attractions to many minds, and the whole subject is 
as yet so inchoate that it would be mere waste of time to 
consider whether or not any very material advan 
would ensue from the power of transporting men and 
goods through the air instead of over the surface of the 
earth or the sea. We shall, therefore, concede without 
question that very t benefits will be conferred on man- 
kind by the individual who teaches us how to fly. For the 
present the F gyn is the solution of the problem, not the 
results which may follow on the solution. The papers 
directed towards this end contained in the report of 
‘the society to which we have already referred are 
in matter and manner just what we expected. In 
manner good, for the most part; in matter, with 
certain exceptions, feeble, inconclusive, irrelevant, aud 
displaying an evident lack of comprehensive mechanical 
knowledge on the part of the writers. This criticism may 
seem severe, but we would willingly aid the society, and we 
cannot possibly do it good or promote the objects it has in 
view by glossing over the imperfections of the papers 
brought before it. The only practical , as far 
as we can make out, who has contributed any paper during 
the year is Mr. Wenham, and his paper is, in our opinion, 
the very best in the pamphlet. edo not mean in this 
article to review the work, and therefore we shall do no 
more than allude incidentally to the opinions eapressed 
by the authors; but the introductory remarks made by 
Mr. Wenham are so pertinent that we reproduce them 
here :— 

On reviewing the facts that have come within the reach of 
this society during the past year, it is apparent that our knowledge 
of aéronautics, so far as regards the navigation of the air by 
mechanical means, amounts to but very little. and the information 
recorded is of a contradictory character. Scarcely two writers 
agree upon the precise conditions upon which flight is performed, 
and few have ventured to give a demonstration of the actual 
power consumed during the flight of a bird. This is yet to be 
shown by the mathematician and the experimentalist. Without a 
definite ) Ae of the acting and counteracting forces of the elastic 
air, we have not even entered the threshold of aéronautical dis- 
covery, and attempts at obtaining mechanical flight cannot be 
foreseen in their results. 

Mr. Wenham in this passage strikes at the root of the 
difficulties lying in the way of progress. We have no 
definite laws to go on, and in their absence nearly every 
theory must rest on surmise, not on proved facts ; and the 
natural corollary to this is, that befcre any progress can 
be made a careful investigation into certain obscure ques- 
tions connected with the resistance of the air and the 
flight of birds must be undertaken ; but this, as we shall 
show presently, is by no means enough. 

‘Althongh it would be presumptuous in the extreme to 
assert that we shall never be able to navigate the air, we 
shall not be presumptuous in stating that all the avail- 
able evidence goes to show that unless some very remark- 
able strides are le in the science of construction, no 
successful aérial ship will ever be built. To get off the 
ground is easy enough, but to navigate a balloon is a very 
different matter. An aérial ship must-act under conditions 
in no way resembling those under which a sailing frigate, 
or a Cunerd liner is called upon to operate. There is in 
point of fact no real analogy between the condi- 
tions, although there is an apparent and very deceptive 
analogy. A balloon intended to support even a couple of 
tons must be of enormous dimensions, and unlike the ship, 
it is wholly immersed in the supporting medium. The 
medium is constantly in a state of violent motion, and 
operating on a large surface very great power must of 
necessity be exerted to resist it—in other words, in pro- 
pelling a balloon in opposition to a current. It may be 
urged that ships fight their way against very strong currents 
in a far denser medium than air, but it must be borne in 
mind that the velocity of ocean streams never even 
approaches that of air, and thus after all the influence of a 
water current on a ship is not necessarily greater than that 
of a moderate breeze on a balloon. A wind blowing at 
the speed of twenty miles an hour will exert a pressure a 
square foot of a couple of pounds, or on a balloon of fair 
dimensions something like 6000 lb. To hold this balloon at 
rest by the aid of a screw or paddles would require a 
power of not less than 106 horses supposing the pro- 
peller to act without loss, and assuming it to be 
as efficient as an ordinary screw working in water, at least 
140-horse power indicated would be required, This fact 
effectually disposes of theidea of navigating balloons against 


- | a current of air, because they could not sustain an engine 


of the required power. Ordinary sea currents scarcely exert 
more force on a ship, if so much; and it is well known that 
the limit of current resistance which can be dealt with, even 
by a full-powered paddlewheel steamer, is quickly reached. 
We hold, therefore, that nothing whatever is to be hoped 
from the use of balloons in any shape, simply because the 
advantage which they confer is completely neutralised by 
the great surface of resistance which must offer. 
And it is obvious that even though we could always 
command a perfectly still atmosphere, nothing like rapid 
progression could be effected, because it is the same thin, 
to propel a surface against a resisting medium as to hold 
that surface at rest while the medium in motion impinges 
upon it, It is therefore clear that in fiying machines, 
properly so called, the chief, nay the only, hope of the 
aéronautist must lie. 

Now it does not ap to have struck any indi- 
vidual who has yet written on this subject that in nature 
there is no analogy for a large flying machine. In the 
regions of thin air we find no parallel for the whale, or 
even the smaller shark. Big birds, in the fullest sense of 
the term, there are none, and never have been save in fairy 
tales. Sinbad’s Roc wasa mechanical impossibility as far as 
we can see, The condor of the Andes is in all probabilitx 








the largest bird that possesses the power of flight, and it 
measures but some 15ft. or 16ft. across the tips of the wings. 
The ostrich cannot fly, and neither could the diornis, an 
antediluvian bird of enormous dimensiuns, Searching a 
little further, we find on the other hand that the smailer 
birds greatly exceed in power of flight those which 
are . Humming birds are always on the wing. The 
Persians believed that they had no legs as they are hardly 
ever seen to perch. The swift and the swallow probably 
excel all other birds in their mastery of the air. Those 
who have handled either know what a tiny thing it is. 
Hawks of small size easily beat the eagles in their own 
domain as far as the power of long continued flight is 
concerned. We may rest assured that there is some 
reason for such facts, and it is possible that the reason is 
this: the power of the pectoral muscles of a swallow is 
ter weight for weight than that of any other muscle 
own; and it apperss that as the size of birds increases, 
the power of the ral muscles does not augment as 
rapidly as the weight and dimensions of the body and the 
surface ex to the air. In heavy gales the big birds 
are all helpless creatures ; but it must be a heavy gale 
indeed that can drive the sea-gull or the swallow 
to seek a resting-place for the soles of its feet. 
These facts bear. strongly ns, sre aérial navigation 
by machines, but they are not to be taken nevertheless as 
evidences of the existence of insurmountable difficulties. 
They teach us, however, that it will not do to go on for 
ever expecting, Micawber-like, that “something will turn 
ap ” if we only study the birds and their doings properly. 

e may learn a good deal from the flight of birds, but 
not enough to teach us how to fly. 

What, then, it may be asked, do we suggest? In what 
do we think the great difficulty in the way of the would-be 
aéronautist consists? Our answer to both questious may 
be given in a bey words. We find the members of 
the Aéronautical Society spending their time a good deal in 
speculating on the action of birds’ wings, and how imita- 
tion wings can best be made. This is all very well in its 
way, but it is not enough. If we properly understood to- 
morrow not only how to make wings but how they ought 
to be used, we should be as far as ever from flying. ‘The 
paramount reason why no successful flying machine bas 
yet been made is simply that we possess no means of 
putting. wings in motion with a force adequate to the 
required object. Very rude models have been made by 
which weights, comparatively heavy, are easily lifted 
off the ground by the action of a rotatory screw. To 
carry out this idea further, and by enlarging the screw 
to provide means of ing up the weight of several men, 
presents little difficulty, but having got our screw, where 
are we to find the power to work it Fancy Gulliver in 
Brobdignag, tied to the stem of a whirling toy, such as may 
be had in any of the shops dear to children. Let this toy be 
impelled by Glumdalclitch’s hand, and can we question that 
Gulliver would ascend? But five or six members’of the 
Aéronautical Society, without the aid of a Glumdalclitch, 
might as well try to lift themselves in baskets as tofancy that 
they could by their own manual power im enough velo- 
city toa sufficiently large screw or extended pair of wings to 
raise them into even the lower regions of the air. eve 
we anything better weight for weight than manual labour ? 
The first thing to be provided is a machine capable of 
exerting vast power without weighing much. Possibly, as 
we find suggested in the B ngs let before us, an engiue 
weighing twenty pounds the horse-power would solve the 
problem for ever. We will not say that such a machiue 
cannot be produced, but we confess we are at a complete 
loss to understand of what it is to be made. Per 
others can enlighten us on this point. We shall feces 
return ere long to the consideration of the sayings and 
doings of the aéronautical world, and meanwhile we beg 
to assure the members of the Aéronautical Society that 
they have our very best wishes for their success. If we 
have given them in thisarticle a single useful hint we shall 
be infinitely pleased. 


PATENT LAW. 

Tue shelving for the present session of inquiry or legis- 
lation on patent law was naturally to be expected in the 
presence of so many purely political, and, in fact, more 
important subjects, scarcely any even of which will be 
treated by a Parliament whose days are numbered. Though 
we admit that for this year it would have been impossible 
for Parliament deliberately to consider and amend the 
state of the law on a subject of great importance to almost 
every class of our readers, we greatly regret, in common 
with them, that such a delay should have taken place, and 
earnestly deprecate any further postponement of reform 
in a system which is at once a disgrace to the country and 
an injury and itive hindrance to the advance and 
development of the applied sciences, 

In seeking the true course which reform should and 
must eventually take we turn naturally to an investiga- 
tion of the more glaring defects of the present system. As 
the Patent Law stands at present the head and front of 
its offending consists in the fact that it induces inventors 
to pay, and enables Government to receive, consideration 
for title-deeds to property, which having been sold —once, 
twice, twenty times before—is not in reality conveyed or 
assured to any but one the first applicant, though 
identical, we may almost call them fraudulent titles, are 
issued to just so many individuals afterwards as may 
credulously invest their money in this description of waste 
paper. It is almost needless to quote instances of the 
prevalence of this abuse, so notorious is its existence, and 
its annual, we may indeed | its daily, increase. We 
will however give a few su —_ referring mainly 
to patents applied for in 1866, with reference to one 
subject only, viz, the preparing and spinning of fibrous 
materials. 


On the 9th of February, 1866, provisional protection 
was applied for and ultimately obtained by a person 
named Juseph Sutcliffe, for an alleged invention which 


consisted in covering the rollers of ing and spinning 
machinery with coendenes inahenl of te ted ea 
employed for that purpose ; whereas the same thing is to 
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be found if th specifieations of ro less than miné — 
inventions, vids Nos. 7914, 12823, 13200, and 14162 of 
those under the old law, and Nos. 2648 of ' 
2257 of 1956, 2674 of 1807, ated Nos. 1791 ahd 2566 of 
1858. 

Again, on the 12th of Januaty, 1866, provisiotidl protee- 
tion was applied for and obtained oO of = 
name of Sutherland (No. 107) fot of 
fibres of the * ehameetops humilis,” or palm; t6 
textile purposes, the faet being that the use of the fibres of 
the different species of pultti is of mentioned in 
the specifications of tte less than five previous ifivetitions, 
viz., No. 7883 (old law); No, 2089, a., 1853; No. 296; 
A.D. 1854 ; No. 1526, A.v. 1856; and No. 560, a.v. 1863 ; 
the specification of No. 1526, a:b, 1866; distinetly men 
tioning the species called “ chatmeerops hutnilis.” 

A similar case to the Jast-mentioned is tliat of No. 2981 
(1866), in which the use of the fibtes of the mualberty tree 
is put forward as a new invention, whereas the same thing 
forms the subject or part. of the subject of four pteviows 
patents and of two applications for patents, these being 
No, 283 of 1855; No, 2636 of the same year 3 No, 2157 
of 1860; No. 1216 of 1861 ; No. 2628 of the same year ; 
and No. 2783 of 1862. 

Another strange case is that of Nos. 178 and 1864 
(1866). On the 19th of Januaty, provisiontl protection 
was applied for, and in due course obtained, in respect to 
an alleged invention which hed beeti commdenicated 
from abroad, this (so-called) invention consisting of an 
arrangement of mechanism which it was led would 
at once both card and spin tibtous materials, this amounting 
in fact to an attempt to realise the old fable telating to 
putting raw matertal into one end of a box and bringing 
finished yarn out of the other. Provisional protection 
being ob tained the matter was then apparetttly abandoned, 
buc tur some reason or other it reappeated in No. 1864 (July 
17th), when provisional protectin was again applied for 
and obtained for identically the suttie thing. Now, 
it is perfectly well knowh to every one at all com 
versunt with the subject that attempts fo tke one 
machine serve the purpose of both carding and spinning 
have been made over and over again without sttetess. 
Indeed, no praetica! man ever entertaitred the iden. 

Again, on 2ist of September, provisional protection was 
obtained for an alleged invention consisting m the mode of 
lubricating spindles and shafts by means of the capillary 
attraction of a fibrous cord, one ettd of which is to be 
immersed in a reservoir of lubricating material, while the 
other end is placed i# contact with the spindle or shaft to 
be lubricated. [t ts almost incredible that any patent agerrt, 
protessing a knowledge of these nratters should be iguorart 
that this mode of lubricating spindles atrd shafts has been 
in use for years past. 

Another instance of the deplorable waste of tite and 
money, whith often oceurs in these cases, is that of No. 3168, 
in which provisional protection was refased (atid very 
properly so) for an alleged invention consisting in # mode 
of forming what is technically termed a “lap” of fibrots 
materiul from “stivers,” of soft ropes, as they may 
be cailed, of such material. This pretended inven- 
tion is described in the provisional specttication deposited 
at the Patent Office in about ten times the meécessary 
number of words, the said provisional specitication being 
accompanied by no less than six sheets of elaborate draw- 
ings, not one of which was neeessaty. Here was gtoss 
iguorance in the first place of the subject, the formetron 
ot laps in the manner described being a thing Well known 
to practical meu ; and in the next place there was shamefal 
waste of money in the drawing up and illustrating of 
the provistonal specification. The printing of this useless 
document, moreover, cost the Patent Office a large sum, 
producing merely an incumbrance to the office library. 

‘rurning from textile to reaping machinety we find a 
piling up of the same idea over and over again to a tnost 
astouisting extent. The single instance of the proposed 
but useless system of cutting by one or a series of hori- 
zoutal revolving discs or saws, which is patented pretty 
regularly twice a-year, is enough to quote in this case. 
Our readers will probably remember an almost amnsing 
instance in relation to chain-making which appeared in 
our columns a short time Having illastrated an 
ingenious weldless chain patented by a foreigner, the sale 
of the invention being almost eompleted in England, we 
were forthwith apprised by an English patentee of the 
existence of his specification of nearly two years earlier 
date, aud an engraving of a few of his links, which he 
forwarded, was simply a counterpart of the inks we itlus- 
trated drawn from a piece of the French chain itself. 
Now in this case we feel perfectly satistied that the foreign 
invention was bond side and perfectly mdependent of the 
previous English invention, clearly showing that money 
was taken in the second imstance for a false title toa 
property which, interfering at all in the matter, it should 
have been the duty of the Patent Comonissiotiers to pro- 
cect the real owner by refusing the setond application 
whether made in ignorance or with design. We say 
advisedly, protect the real owner, for althowgh im sotie 
cases an identical cktim is made in the second i and 
the first patentee runs no risk, yet im the majority of 
instances subsequent claims to the same ideu happen to be 
differeut, or are designedly made to differ in some utim- 
portant particular, so that not only are they themsetves 
useless, Lut they may become the means of throwing some 
doubt on the original patent. 





—— 


WATER-WHERLS POR LOW FALTS. 


Iv is tolerably certain that far the greater number of 
water-wheels are working on low falls im this country, and 
with large volumes of water. The efliciency of wheels 
working with a fall less than 8ft. camaet well fail to be 
comparatively small: With falls of 8ft. ahd wpwards 
breast-wheels may be used, taking the water dt the level 
of axis or a little above it, the wheel still retaining a fair 
diameter. Under sueli conditions the water acts al 





by gravity ; that is to say, by its potential energy, and the 


éfhiclomey of Wheclt Ho aviven should tiot, be leas than “6 to 


65: In sore inistatices for low falls are made iti- 
conveniently smull, in order to overtotte # fancied difficulty 
in 3 water ite the bricket#t It is obvious that 


if the water is Itid oh Hbove the cetitre, the front board of 
the bucket most ctit 4 line dtawn vertically downwards 
frottt the end of thé delivery sfaice or its equivalent ; 
and it is, therefore, to so arrange matters that no 
water stiall ton down 0 the buckets without entering 
thet. But when the delivery takes place below the cetitre 

the wheel the water have stfficient velocity im- 
parted to it to enable it to jmp horizontally to some Iittle 
distatice. In 4 word, the stteam must then be thrown on 
the wheel ott # line tending towards the axis, and hot tan- 

ritial. This imptlse can only be obtained from head, and 
t represents loss of tseful effect, because the ditection of 
motion of the fitid is changed the mometit it touches the 


wheel. We have séett wheels thas constrticted in which 
the water impinged with great forcé on the soles of the 
tidial vanes w took the place of the backets—mote 


thin a foot of head ber lost to all intents and purposes. 
For these reasons the millwright generally endeavours to get 
his water oti above the centre, so as to fall in tangentially 
to the wheel, and if the water descends just so far that it 
may acqttire the velocity of the wheel rim, and little more, 
the loss of effect is the least possible. But in order to 
séctite a tangential delivery on the wheel with low falls it 
is fiot necessary that the etd of the shoot or the sill 
of the sluice shotild be at or about the level of the axis. 
If the shoot is made some three or four feet long, 
instead of as matty itches, and with a sharp fall, say 





two ot three inches to the foot, the water can be 
laid on tatigentially, even though the head is a little | 
less than axle high. This object may be secured by | 
tarnitig up the lower end of the shoot. The water descends | 
the inclitie with considerable velocity, and on reaching the | 
curved extremity is deflected upwards, and rising to) 


nearly the full height of the head jumps into the buckets | 
considerably above the end of the shoot, falling into them | 
tangentially. This was a favourite arrangement with 
many old millwrights, and secures a remarkably even and 
thin delivery on the wheel, filling the buckets with great 
nicety, ahd rendering nearly every atom of the head avail- 
able. In undershot wheels the delivery is of course tan- 
gential, or nearly so, but the undershot wheel acts not by 
the potential but by the actual energy of the water, and 
therefore the fact does not affect what we have just said. 

The lower the fall the harder it becomes to realise a fair 
percentage of useful effect from a vertical wheel. It is 
perhaps more difficult to design a good bastard bresst- 
wheel fur a fall of 4ft. to 6ft. than any other. If the fall 
is so small that only an undershot wheel acting by im- 
pulse can be used, we reconcile ourselves to the fact, and | 
accept it as proved that a high result cannot be obtained 
80 long as we are bound to use an undershot wheel. But 
4 646. tall puts the engineer upon bis mettle. It becomes 
possible to utilise the weight of the water, as well as its 
impulse ; but it is not remarkably easy to say how this can 
best be done. Where there is plenty of water, and the 
work to be done by the wheel is uniform, as in driving a 
corn mill, the plan of using slightly curved boards, a veuti- 
lating sole, and a curved bed to hold the water up to its 
work, does perhaps as well as any other arrangement. 
The wheel is then driven partly by impulse, partly by 
gravitation, and in practice from 45 to 55 per cent. of 
useful effect may be obtained. In such cases, however, it 
is better to adopt a turbine ora Poncelet wheel,* which 
will give out from 70 to 80 per cent. of useful effect. 

But the engineer is sometimes called upon to deal with 
low falls when the work to be done ts anything but 
antform, and under such circumstances very wide depar- 
tures from ordinary rules of construction are not only 
justifiable but necessary. Take, for example, the work of 
rolling iron, which is still extensively petformed by water- 
power, especially as regards the production of sheets, So 
long as the sheet is in the first stages of its growth, short and 
smal, though comparatively thick, the swing aud rush of 
a heavy fly-wheel will easily carry it throagh the rolls, 
though the power is not quite what it ought to be. But 
wher the sheet has grown long and wide, the momentum 
of the heaviest fly is of little avail. ‘The work to be done 
cannot be done by a rush, but by the expenditure of 
power for a considerable time, and sheet rolls cannot be 
driven fast enough to render a fly-wheel very etfective 
without running the risk of splitting the sheets ; under 
such conditions the wheel—taking the water at say one- 
third of its height—should be made with very large 
buckets. The delivery inte them being constamt, as soon as 
the velocity of rotation diminishes the buckets will be 
more nearly filled, and thus the slower the rate the greater 
the weight of water brought to bear on the wheel, If the 
buekets are made so smail that they nearly fill when the 
wheel is lightly loaded, it is obvieus that the water will 
simply ret over to waste, or if held up by a curved bed not 
flow at all, when the wheel is loaded to the poit of 
stopping altogether. ‘Therefore we see the expediency of 
providing for the action of plerity of water. It is precisely 
like giving great pistow area m engives workmg under 
variable loads. When buckets are not used, and the wheel 
beeotnes # high undershot, the float boards should be well 
carved and made of great depth, so that dowbie or treble as 
niuch water can be carried between the wheeland the curved 
bed as will suttice to impart motion when the machinery is 
not fully taxed, For variabte loads it does not appear that 
either the turbine or the Poncelet wheel are applicable. 
& certain velocity of water is necessary to the first, although 
it acts partially by the potential energy of the descending 
fluid, amd the latter acts altogether by impulse, and there- 
fore the force on the wheel is greater tor a given speed 
than for any other higher or lower. When the wheel is 
atrested the velocity of the water is checked, and the force 
of its impulse reduced. In the use of wheels working by 
gtavity, and properly proportioned, although the power imay 
be reduced when the falls off, the actwal strain ou the 
gearing goes on increasing until the buckets are filled, and 








we Mastration of d Poricelét wheel seé THE ENGINEER for August 3rd, 





Manei 20, 1868. 








thus the bucket wheel éveteoniés dbstfuctions which to 
impact wheels are insurmountable, 





TRONWORKS IN FRANCE. 

Tttt Pharé de ta Loire ptihts the following pladard, which, it 
says, was exhibited at the gates and within the works of the 
Society of the Hauts Pournattx de la Basse Indre:— 

“ AVIS.—Auz Employés et Owvriers. 

“introduction de fers Anglais, Belges, ef de Suéde en fran- 
chisede droit par le traffic des acquits-a-caution est la ruine de la 
plupart des forges de France, et principalement de ceéiles situées 
sur le littoral de Ouest. 

“Nos reclatnations pressantes et multipliées au gouvernement 
pour faire cesser ce déplorable abus n’étant pas écoutées, et les 
libre-échangistes poursuivant l'euvre de la destruction de nos 
usines par l’anéantissement du travail national, il devient im- 

ssible de continuet le laminage du fer 4 Nantes et de supporter 

pertes considérables eette fabrication nous im 

“var suite de la décision de l’assemblée générale des action- 
maires de la Société de la Basse-Indre. 

“ Hla 6té arrété ce qui shit :-— 

“ Les forges de Nantes cesseront le travail des laminoirs 4 dater 
du 11 Avril prochain. 

“ L’administration des forges prévient en conséquence MM. . 
les ouvriers puddleurs, chauffeurs, ineurs, les contre-maitres, 
les manceuvres et autres employés, afin qu’ils aiertt 2 se pourvoit 
ailleurs quand l'usine cessera le travail. 

“ Nantes, ler Mars, 1868. 


[Transiatron, | 
“Notice.— To Employés and Workmen. 

“ The introduction of English, Belgian, and Swedish iron, free 
of duty, by means of the traffic in acquits-4-caution, is the ruin 
of the greater part of the forges in France, and especially of 
those situated near the western coast. 

“ Our pressing and repeated applications to Government with 
the view to put an end te this deplorable abuse not being 
listened to, and the free-ttaders pursuing the destruction of our 
works by the ruin of national labour, it becomes impossible to 
continue the rolling of iron at Nantes, and to support the losses 
which the manufacture imposes upon us. ; 

“Tn consequence of the decision of thé général meeting of the 


“ Lanawois Et Cre.” 


‘ shareholders of the Society of the Basse Jndre, it has been decided 


that— 

“The forges of Nantes shall céase working the rolling mills 
from the 11th of the coming month of April. 

“The Administration of the Forges consequently informs 
paddlers, furnacemen, rollers, fotemen, Iabourers, and others 
employed in the works, in order that they may be able to find 
employment by the titaé the works come to a stand. 

“LAaNeLols AND Co. 

“ Nantes, Ist March, 1868.” 

We know well enough that the ironworks of France are in an 
unsatisfactory condition, but we cannot help regarding this act 


| of the Society of the Basse Jndré rather as a desperate effort of 


the protectionist party than in any other light. The expression, 
“ Traffic in acquits-d-caution means, of course, that somehow or 
other the foreign iron introduced under bond for manufacture 
and re-exportation remains in the country without paying duty. 
Such a charge as this must produce some reply from the Govern- 
ment. 





On THourspay the powerfal stewm roller, just completed by 
Messrs. Aveling and Porter, of Rochester, for the Sheflield Local 
Board of Health, was subjected to a public official trial i Park- 
lane, previously to being torwarded to its destination. For some 
days past Park-lane has been ctosed to vehicles to enable its 
entire surface to be covered with graftiite. At nine o'clock the 
steam roller commenced its work, and before two o'clock in the 
afternoon fully one half of the side of the roadway presented a 
hard uniform and smooth surface, perfectly fit for the most 
valuable horses and the lightest earriages to be driven over. The 
trials were witnessed by a nuinber of the leading officials connected 
with the various public departments, 


PRESERVATION OF BUILDINGS FROM THE EFrects or EArtH- 
quakes. —Mr. David Stevenson recently read 4 paper before the 
Society of Arts on certain i tic arrang ts, designed for 
the preservation of structures in countries subject to earthquakes. 
As the subject is new and niteresting we now sgubjoin the sub- 
stance of Mr. Stevenson’s paper. Having noticed the observations 
made under the auspices of the Royal Society of London by Mr. 
Robert Mallet, C.., on the great Néapolitan earthquake of i857, 
Mr. Stevenson stated that his attention had been ditécted to the 
matter not as a speculative question, but by the Government as 
a problem of practical engineering. In 1858 a treaty was entered 
into with the Japanese that their ports weré to be opened to 
British traffic ; while, for the safety of our re ak the coast of 
Japan was to be efficiently lighted and buoyed. The Japanese 
applied to the Government of this country to advise them as to 
What was necessary to light the coast, the difficulty con- 
sequent on the frequent earthquakes whiéh occur ii Japan 
(sometimes once a fortnight for months together) being pointed 
out. The Boatd of Trade, in remitting the whole subject 
to Messrs. Stevenson for their advice, specially directed 
attention to this new feature in lighthouse engineering. 
Mr. Stevenson explained the device he proposed for rendering 
buildings aseismatic, and illust it by diagr and lets. 
The new construction is based on the principié of bréaking the 
continuity between the earth, whivh is effected by the shock, and 
the superstructure which reste off its surtace; atid the break is 
etlected by the aseismatic joint, witich in the case of lighthouse 
apparatus consists in placing the iron table on which the apparatus 
rests on balls of metal, working in cups formed ih the under side 
formed on the upper 








of the table. These balls rest in similar cups 
side of a lower table. When the lower table is affected by a shock it 
is at liberty to move freely, without affecting the apparatus above, 
which, by reason of its inertia, remaias ere I meds 5 The motion 
being qua qua rersal, also renders its action the same from whatever 
direction the shock may come. Mr. Stevenson stated that the 
aseismatic action had been successfully tested by experiments 
made at Messrs, Milne’s works om tables of the full size 
for a first-order lighthouse. It is kmown that in 1799, 
when the shipping trade was small compared to what it now is, 
that no fewer than seventy-two ves’ were stranded in a single 
night in trying to reach the shelve? of the Firtii df Forth when no 
light marked the Bell Rock or other prominent dangers of the 
coast; and if our lights weré m0W subjeet fo sudden extinction 
the same result would occur m an aggravated form. To such 
sudden extinction the lights about to be erected on the Japanese 
coast must necessarily be exposed unless the buildings in which 
they ate placed are réndeted aseismati¢. The Govertimeit have 
ordered the whole of the lights about to be constructed hete for 
the Japanese Governmént to be made on the aseismatic priticiple ; 
and as its adoption is neither difficult nor costly, while it is very 
efficacious, there seems no reason why it should not ultimately be 
adopted for all architectural or domestic arrangements in countries 
subject to earthquakes of destructive character. It is not im- 
provable that the Japanese, who aré 4h ingenions, tietianical 
people, will adopt it wherever it is applicable, i lied of pare 
eart! 


at present employed to lessen the disturbing dé¢tion of 
4uakes by which they are so frequently visited, 
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LITERATURE. 


European Armaments in 1867. By Captain C. B. Bracken- 
Bury, R.A. London; Ghapman and Hall. 1867. 

Tuts little book contains but 144 pages of not very close 
print. But within tlese pages a very great mass of infor- 
mation is condensed in an eminently readable form. The 
work has been compiled from letters addressed by Captain 
Brackenbury to the Times, for which journal he acted as 
special correspondent during the time the Paris Exhibition 
was open. It will be at once gathered from this statement 
that the work has no pretensions whatever to be regarded 
as a scientific treatise. Our author is very careful indeed 
hot to mislead on this point. He writes in his preface:— 
“The contents of this work from the necessity of the 
ease, mere popular sketches of the subjects under con- 
sideration.” In a sense this statement is quite correct, but 
the author hardly does himself justice, for many of his 
descriptions are not sketches but finished pictures of no 
small literary merit. We feel while perusing the work that 
although we may differfrom the author in matters of opinion, 
it is from the pen of one who is well up in his subject, and 
who, therefore, writes with confidence. In a word, our 
author's sketches are not flimsy and ill-defined daubs, but 
full and firm as the sketches of a competent artist 
should be. 

From what we have said it will be understood that the 
work is a species of record of the war material exhibited 
at Paris during 1867. Captain Brackenbury does in 
limine, and without the aid of illustrations, what we are 
doing tx extenso, with all the aid which the engraver can 
lend us. But the differences in the methods of treating 
the subject adopted by each are so great that neither 
interferes in the smallest degree with the other. Captain 
Bracxenbury begins with “ Heavy Ordnance,” and goes on 
to treat of “Principal Artillery Questions,” “Heavy Car- 
riages and Systems of Rifling,” “ Light Artillery,” “ Small 
Arms,” and concludes with a chapter on “ Naval Archi- 
tecture,” and an appendix. To say that the work is free 
from faults would be absurd; to say that we have not read 
it with satisfaction would be untrue. Its very nature and 
the modesty of the author render adverse criticism almost 
impossible. In short, it isa work tu notice or describe, 
not to criticise er review at length. On a few points, 
however, it may be worth while to point out that our 
author is in error. In speaking of compressors, for ex- 
ample, he writes of Mr. G. Rendel’s apparatus in such a 
Way that the reader might be led to believe taat, in the 
first place, the principle is the invention of Mr. Rendel; 
and, secondly, that the mode in which he has applied it is 
the best. Now both statements are, we believe, unfounded. 
The first general idea of this compressor is unquestionably 
Mr. Mallet’s property; but, so far as we are aware, the 
first person to constract a compressor on the principle was 
Captain Scott, R.N., between whose compressor and that 
of Mr. Mallet there are many and considerable differences 
n detail. One essential characteristic of the Scott com- 
pressor is that the longitudinal balks are of wood, the 
han cing pieces being of iron; butin Mr. Kendel’s—orin other 
words, the Elswick compressor—both the balks and the 
hangers are of iron. Now engineers know very well that 
two unlwbricated iron surfaces will not work weil together, 
and the conseqnence is either that the Kendel compressor 
fails to hold tie gun altogether or jams it so tight that 
there is no proper recoil allowed. It does not work, as the 
sailors say, “sweetly.” On the contrary, in the Scott 
carriage the iron works beautifully on the hard wood 
balks, and we have not heard of any instance in which the 
Scott#carriage has failed to perform its duties satisfactorily, 
whereas reports of the faiture of the Rendel compressor 
have already appeared in the columns of the daily press. 

A little further on we find the following passage:—“ ‘The 
9-in. gun, exhibited by Sir W. Armstrong, has a coiled 
wrought iron barrel, signifying the distrust of steel tubes 
still entertained, and strengthened by much experience.” 
Now were we the persistent and bigoted opponents of steel 
in any form one or two people pretend, we should find in 
this passage an argument in our favour and endorse it at 
once; as it is, we purposely quote it in order that we may 
contradict it. Captain Brackenbury evidently means by 
“coiled barrel” a coiled mner tube; and we have no hesi- 
tation im stating that no large gun with a coiled inner tube 
can be got to stand. This statement is the result of a 
careful examination of all that has been done im the use of 
steel and iron during the last few years, and the examina- 
tion of, we should be afraid to say how many, impressions 
taken at different periods from the chases of guns lined 
both with steel and iron. At Woolwich the use of coiled 
iron lining tubes is we believe being entirely given up—it is 
a mere waste of money to continue to try them. We feel 
perfectly certain—-and oer dictum will be endorsed by the 
best artillerists of the day—that the 9-in. gun exhibited 
by Sir William Armstrong would have its chase so cut up 
after 200 or 250 rounds had been fired that the piece would 
be rendered practically useless. Steel tubes, on the con- 
teary, show small-signs of weat after 500 rounds, and no 
crevices to hold fire and ignite the cartridge when put into 
the gun. Steel is expensive, no doubt, but it is well worth 
what it costs, It must not be supposed, however, that it 
will by itself make a gun. Herr Krupp’s indifferent 
swecess proves this—We are informed that one of his 
largest gans, from which he hoped great things, burst not 
Jong siuce, killing or qisabting thirty men—'Lhe steel 
must be surrounded and gripped fast by some tough mate- 
ried which will check vibration in the hard metal, other- 
wise it will certainly go to pieces sooner or later— 
usually very much sooner. 


The chapter on smalt artns is the least interesti : ‘ i 
I ing and | attention to the vaporisation of mercury at ordinary 


the most unsatisfactory it the book; it contains nothing 
novel, and the style never rises above thit of popular 
deseription. Captain Brackenbury is cleariy not at home 
with this part of his subject. 

The chapter on “Naval Architecture” we have read 
with both interest and pleasure. Our author needlessly 
apologises for treating on such matters, and he points out 
that he derived stick 
Tegethoff, of Lissa celebrity. We commend it to such of 





our readers as wish to learn with the least ee e - 
ditare of labour a good deal about our own fleets and those 
of France. To do its author justice we should have fo 
quote him at length, and for this we have not But 
the following passage is so suggestive and of sound 
— we cannot resist the temptation to give ita 

lace here :— 
‘ Whatever hints are derivable ftom foreign or private models at 
the Exhibition, one thing cannot fail to 6 the intelligent 
jest: seme tae age, thay teaed fo preiooo the best tiked gums 

st some e 
Te inoumhee the stoke the and the 
Captain, which will be creditable to us, there we seem to have 
top After them nothing is ordered 8 weak vessels.* 
Unfortunately this is an aspect of affaits not to be trifled with, for 
just as one itoncled could destroy a whole fleet of wooden ships, 
so one invulnerable mailed ship might defeat and rnin a number 
of weaker 3 Nothing Would be more absard than to cry 
out that absolute safety must be given to our sailors, but surely 
the naval prestige of demands that we should make it our 
tule to have something ype Ae the dockyards equal to any 
vessel that might be brought it ws. 

Captain Brackenbury then goes on to say that Mr. Reed 
has produced a design, how lying at the Admiralty, for a 
ship to carry 15in, plates, and fitted with both broadside and 
turret guns of the heaviest calibre. Surely such a vessel 
as this must be big, arid it is not unfair to conclude that 
our chief constructor begins te disbelieve in small iron- 
clads. 

Here we must take leave of our author. He has pro- 
duced, as we have said, a pleasant readable little book, 
neat, and in many places elegant in style. Scientific it is 
not, and does not pretend to be. In his capacity as a 
skilled artillerist, therefore, it reflects little credit on its 
author: m that of a man of considerable acquirements 
writing for the general public it will, beyond question, add 
to his reputation. 


Faraday as a Discoverer. By Jonn Tynpatt. Longmans, 
Green, and Co., 186 . 

To tHe few who were privileged to lear Professor 
Tyndall’s eloquent eloge on his illustrious colleague, as well 
as to the many, very many, who will gladly learn some- 
what of the great philosopher, so long the Glanzpunkt of 
the world of science, this priuted record of the discourses 
delivered in January last at the Royal Institution will be 
very welcome. Too short a time has elapsed since Faraday’s 
death to admit of a biogtaphy being prepared, and the 
task which presented itself to the lecturer was merely “ to 
give some notion of what he has done in this world, dwell- 
ing incidentally om the spirit in which his work was exe- 
cuted, and introducitg such persomal traits as may be 
necessary to the completion of your picture of the philo- 
sopher, thotszh by no means adequate to give you a 
complete idea of the man.” 

‘rhe events mm the early life of Faraday immediately con- 
nected with his relinguisting the trade he had been taught 
for the pursnit of science are generally known. ‘fhe story 
is teld in his own words in & fetter dated Septenrber, 1813, 
where he says :-—“ I was formerty a bookselier and binder, 
but am now terned philosopher, which happened thas: 
whilst an ap jee, I, for amusement, learnt a little 
chemistry ated other purts of philosophy, atrd felt an eager 
desire to proceed im that way further. After being a 
journeyman for six moths, wmder a disagteeable master, 
i gave up my besiness, and, through the interest of a Sir 
H. Davy, filled the situation of chemical assistant to the 
Royal bastitation of Great Britain, m which otiice I now 
remain ; and where I am constantly employed in observing 
the works of nature, amd tracing the mauner in which she 
directs the order and arrangement of the world.” ‘Lhe 
books which were given him to bind were read in the 
hours after work, and amongst them, he writes (in a letter 
to his friend De la Rive, dated September, 185), were two 
that “ especially helped me, the ‘ Encyclopsedia. Britan- 
nica,’ from which I gained my first notions of electricity, 
and Mrs. Marcet’s ‘ Conversations on Chemistry,’ which 
gave me my foundation im that science.” .... “ Do not 
suppose,” he adds, “ that I was a very deep thinker, or was 
marked as a precocious person. I was a very lively, imagi- 
native person, and could believe in the ‘ Arabian Nights’ 
as easily as in the ‘Encyclopedia,’ But facts were important 
to me, and saved me. I could trust a fact, and always 
cross-examined an assertion. Se when i questioned Mrs. 
Marcet’s book by such little experiments as I could tind 
means to perform, and found it true to the facts as 1 could 
understand them, I felt that I had got hold of an anchor 
in chemical knowledge, and clung fast to it.” Thus, then, 
began his career as a scientific investigator, which was to 
be so fruitful in result. His first contribution to a scien- 
tific journal, one on an analysis of a native caustic lime, 
appeared in 1816, end was soon followed by others on 
chemical and physical subjects. From 1818 to 1820 he 
assisted Mr. Brande in his lectares with such skill and 
ability that the Professor’s vocation was termed “ lecturing 
on velvet.” In the following year, at the age of thirty, he 
married, which circumstance he entered in his “ book 
of diplomas” in the following words :— ‘ 

“ 25th January, 1947. 

“ Armvongst these records and events I here insert the date of one 
which, as a source of honvuwr and i fat excéeds all the 
rest. We were married on June 19, 1841. M. Farapay.” 
At this time he was provided with the apartments in the 
Institution that had been oceupied by Young, Davy, and 
Brande, suceessively. 

‘The discovery by Ocersted, in 1820, of the action of a 
voltaic current om a magnetic needté, led other investigators, 
Dr. Wollaston among them, to endeavour to convert the 


| deflection into an actual rotation of the needle round the 
| current, and this was first shown by Faraday to his young 


wife on Christmas morning, to%1. Me next turned his 


temperatures, and the alloys of steel, and then succeeded in 
liquefying chlorme and other gusés; in conducting these 


| experiments he had the nrisfortane to. injure one of his 


| eyes by the bursting of a gitss 


valuable assistance from Admiral | 


tube. In 1825 he announced 
the discovery of benzol, whence is derived aniline, with all 
its magnificent y of colours. For years the hydro- 
carbon penal o setely sdieritific interest. “fn this 


* This, although correct at the tine it wus written, nolonger hotlls good. 








‘attention to the 





investigation,” says Professor Hofmann, “as, indeé 

rvedheut the Whole series of his ieammortal ve 
Parada 8 object was the elaboration of truth for its own 
inttinsic value and beauty. Nobody, in those early days 
of benzol, when the substance simply existed as a labora- 
tory curiosity, dreamed of the brilliant career looming in 
the distance for this body, nor of the marvellous transfor- 
mations it was destined to undergo. But the experience 
of the last few years has only corroborated the old axiom 
“ cannot be too often repeated) that the search after 

é True, for ifs own sake, leads on to the discovery of its 
natural corollariés, the Usefal and the Beautiful. For these, 
indeed, lie folded + a Truth, to be in due time evolved 
therefromi, even as great tree unfolds itself from out 
the little seed.” 

From 1825 to 1829 he was engaged in an inquiry re- 
specting the production of a glass for optical purposes, 
which formed the subject of the Bakerian Lecture of the 
Royal Society in the latter year. So elaborate was this 
investigation that three meetings of the Society were 
occupied in the delivery of the lecture, The heavy glass, 
though found to be of little value for astronomical purpuses, 
afterwards acquired great importance in his experiments 
on the magnetisation of light. 

In the year 1831 he was forty years of age, and at the 
climax of his intellectual strength. He had now stored his 
mind with what was at that time known of electrical science, 
and was ready to push onward into the unexplored distance. 
He used to say, that “it required twenty years of work to 
make @ man in physical science, the previous period being 
one of infancy.” He now began his experiments on the 
nature of electric currents, and observed the power pos- 
sessed by a wire through which a current was flowing of 
generating a current in a second closed wire. The induced 
current in the second wire only existed for a moment 
during its approach towards, and withdrawal from, its 
primary, or during the act of closing and breaking the 
primary circuit, and resembled the electric wave of a 
Leyden Jar in character rather than the form of force that 
generated it. He next established the converse of Uersted’s 
discovery in effecting the evolution of electricity from 
magnetism, and further showed that a permanent maguet 
could likewise excite a current in a helix of wire. I'he 
power gained in this field was called into ase to explain 
the cause of a phenomenon noticed by Arago in 1824. He 
had found that a disc of non-magnetic metal possessed the 
property of briuging a vibrating needle suspended over it 
rapidly to rest, and, when rotated, of causing the needle to 
rotate also—effects which no one could explain. ‘Lhis diffi- 
culty, too, Was svon overcome. “He saw mentally the 
rotating disc, under the operation of the magnet, flooded 
with his induced currents, and from the knuwn Jaws of 
interaction between currents and maguets he hoped to 
deduce the motion observed by Arago. That hope he 
realised, skewing by actaal experiment that when his 
disc rotated currents passed through it, their position and 
direction being such as must, im accordance with the esta- 
blished laws of electro-magnetic action, produce the ob- 
served rotation.” From ths he was kd on to his beau- 
tifal imvestigation on the mature of the lines of magnetic 
force and the influence exerted by the earth's maguetisnt, 
Im reviewing the labours of this period of Faraday’s hfe 
Dr. Tyndwtl has a word for those clever people who ure 
ever ready on suclr occasions to ask, “ Whut's the good of 
all this sort of thing, you know?’ which we cannot resist 
quoting: —“ And here the question may arise in some minds, 
* What is the use of it all/’? The answer is, that if man’s 
intellectual nature thirsts for kuowledge, then knowledge 
is useful because it satisfies this thirst, If you demand 
practical ends, you must, I think, expand your definition 
of the term practical, and muke it include al! that elevates 
and enlightens the intetlect, as well as all that ministers to 
the bodily health and comfort of men. Still, if needed, 
an answer of another kind might be given to the question, 
‘What is its use?’ As far as electricity has been -applied 
for medical purposes it has been almost exclusively Fara- 
day’s electricity. You have noticed those lines of wire 
which cross the streets of London. It is Faraday’s cur- 
rents that speed from place to place through those wires. 
Approaching the point of Dungeness, the mariner sees an 
unusually brilliant light, and from the noble pharos of La 
Héve the same light flashes across the sea. ‘hese are 
Faraday’s sparks, exalted by suitable machinery to sun- 
like splendour, At the present moment the Board of 
Trade and the Brethren of the Trinity House, as well as 
the Commissioners of Northern Lights, are contemplating 
the introduction of the magneto-electrie light at numerous 
poimts upon our coasts, and future generations will be able 
to refer to those guiding stars in answer to the question 
‘ What has been the practical use of the labours of Fara- 
day? But I would again emphatically say that his work 
needs no such justification, and that if he had allowed his 
vision to be disturbed by considerations regarding the 
practical use of his discoveries, these discoveries would 
never have been made by him.” 

We next find him establishing the identity of electricity 
derived from different sources, and the power which it 
possesses, no matter whence derived, of effecting the decom- 
position of conipownds im the liquid state. This was soon 
followed by the discovery of the law of electro-chemical 
decomposition, which will rank as one of the greatest 
vietornes achieved in the history of science, After this he 
devoted his attention to the electricity of the voltaic pile, 
and combated the views held by the supporters of what 
is known as the contact theory. Then, for a time, his 
marvellous activity swbsided, and after his first paper of 
frictional electricity, the mental strain of the past years 
began to tell upon him, Daring 1841 and 1842 he was 
compelled to relinquish his nrach-loved pursuits, and retired 
te pgp v for rest. - 

is return to England he engaged in the study of the 
influenes of muguetic force on potarised hight. “ whitee 
onee sauntering with him through the Crystal Palace,’ 
says Professor ‘Pyndall, “I asked him what directed his 
on of light. It was his 

theorttie notions. He had certain views regarding tie 
vibrations of Jight and their relations to magnetic ores 5 
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these views and ideas drove him to investigation. And so’ 
it must always be: the great experimentalist must ever be 


the habitual theorist, whether or not he gives his theories 
formal enunciation.” In this inquiry the heavy glass already 
mentioned did him good service. He found, on trans- 
mitting a ray of polarised ligh: through this material, as 
well as many other substances, when situated in the mag- 
netic field, that the plane of polarisation underwent rotation. 
His next great step was to the discovery of the magnetic 
condition of all matter; he submitted bodies of every kind 
to the action of the electro-magnet, and found that th 
divided themselves into two classes, the magnetic, whi 
were attracted, and others—the diamagnetic— which were 
repelled, when placed in the magnetic field. Oxygen he 
showed to be eminently magnetic; and though incom- 
ble with iron in this respect, he was able to determine 
its relative magnetic intensity in regard to the sulphate of 
that metal, the gas being, bulk for bulk, equally magnetic 
with an aqueous solution “ containing seventeen times the 
weight of the oxygen in the crystallised photo-sulphate of 
iron, or 3°4 times its weight of metallic iron in that state of 
combination.” The air covering a square foot of the 
earth’s surface is equivalent in etic force to 8160 Ib, 
of sulphate of iron. He applied those facts to the expla- 
nation of the variations of the compass needle, and thus 
opened the way to the elucidation of laws which govern 
some of the most remarkable meteorological phenomena. 

In summarising the labours of Faraday, the author 
compares his grandest discoveries to vast mountain peaks, 
surrounded by other heights of lesser elevation. Among 
the most prominent he ranks the discovery of magneto- 
electric induction; that of the great law of definite electro- 
chemical decomposition; that of the magnetisation of light, 
which he likens to “the Weisshorn among mountains— 
high, beautiful, and alone;” and the discovery of dia- 
magnetism. 

The concluding pages of the work are devoted to the 
personal character of the great philosopher, and contain 
some reminiscences of his life that will be read with great 
interest. In proof of his intense love of order we find 
that “in his Experimental Researches he numbered 
every paragraph, and welded their various parts together 
by incessant reference. His private notes on these re- 
searches, which are happily preserved, are similarly 
numbered. Their last paragraph bears the figure 16,041.” 

The modest, pious life led by this good man, which 

ives a still greater charm to his memory, was singularly 
on from all taint of asceticism. “Fle preferred the meat 
aud wine of life to ita locusts and wild honey, Never 
once during an intimacy of fifteen years did he mention 
religion to me, save when I drew him on to the subject 
He then spoke without hesitation or reluctance; not with 
any apparent desire to improve the occasion, but to give 
me such information as I sought. He believed the human 
heart to be swayed by a power to which science and logic 
opened no approach, and, right or wrong, this faith, held 
in perfect tolerance of the faith of others, strengthened 
and beautified his life.” 

After the great discovery of magneto-electricity his 
position amongst our foremost scientific thinkers became 
established, and the demands that were made oni every 
hand for his advice in the application of science to the 
various branches of technology afforded him a very hand- 
some income, which, in 1832, would have reached £5000 
a-year. But he now to decide whether he should 
make wealth or science the pursuit of his life, and we find 
that his professional business income diminished rapidly 
from this time, and soon ceased altogether. ‘ From the 
end of 1845 to the day of his death Faraday’s annual pro- 
fessional business income was exactly zero. Taking the 
duration of his life into account, this son of a blacksmith, 
and apprentice to a bookbinder, had to decide between a 
fortune of £150,000 on the one side, and his undowered 
science on the other. He chose the latter, and died a poor 
man. But his was the glory of holding aloft among the 
nations the scientific name of England for a period of forty 
years.” 

On the late Lord Wrottesley’s resigning the presidency 
of the Royal Society, Faraday was aicol to accept the 
chair, but he declined it, wishing, as he said, “ to remain 
plain Michael Faraday to the last.” And thus it ever was 
with this great soul whom all men delighted to honour. 
He wore his honours as one unconscious of them, and has 
been happily likened by a writer to a child who, having 
adorned itself with its mother’s jewels, is unaware of the 
costliness of its ornaments. An excellent illustration of 
the proud spirit which held place side by side with the 
humility of Faraday's character is afforded in Professor 
_— account of the circumstances attending the offer 
of a pension on the part of the Government. 

A movement was made to procure the pension in 1835 
by Sir Robert Peel, who wished it to be regarded as “a 
mark of honour which even proud men might accept 
without compromise of independence.” Faraday at once 
wrote to decline the offer, but his friends succeeded in dis- 
suading him from sending the letter; and Sir Robert 

uitted office before his intention was carried into effect. 

n Lord Melbourne's accession to the Premiership he had 
an interview with Faraday, and made use of some expres- 
sion which deeply displeased his visitor. Dr. Tyndall does 
not know the exact nature of this conversation, but adds, 
“the term ‘humbug,’ I think, was incautiously used by 
his lordship, and other expressions were used of a similar 
kind. Faraday quitted the Minister with his own resolves, 
and that evening he left his card and a short and decisive 
note at the residence of Lord Melbourne, stating that he 
had manifestly mistaken his lordship’s intention of honour- 
ing science in his person, and declining to have anything 
whatever to do with the proposed pension. The good- 
humoured nobleman at first considered the matter a 
capital joke ; but he was afterwards led to look at it more 
seriously. An excellent lady, who was afriend bothof Faraday 
and the minister, tried to arrange matters between them ; 
but she found Faraday very difficult to move from the posi- 
tion he had assumed. After many fruitless efforts she at 
—_ him to state what he would require of Lord 
urne to induce him to change his mind. He replied 





‘ [ should require from his lordship what I have no right 
or reason to expect he would grant—a written apology for 
the words he permitted himself to use to me.’ The 
required apol came, frank and full, creditable, I 
thought, alike to the Prime Minister and the Philosopher.” 

And now we reach the last of the book, and 
find a letter, dated August, 1864, which bears sad witness 
to his declining powers. “The receipt of your kind 
letter,” he writes to the author, “makes me to know that 
though I forget I am not forgotten, and though I am not 
able to remember at the end of a line what was said at the 
beginning of it, the imperfect marks will convey to you 
some sense of what I long to say... . See what a strange 
desaltory epistle I am writing to you, and yet I feel so 
weary I long to leave my desk and go to my couch.” 
This was as the cloud before the sunset. Three years after 
these words were written he died. 

The name of Faraday will be tenderly remembered in 
times to come, not alone by such as can fully value so 
great a mind, but by all who know how tocherish so gentle 
a spirit. In s king of his departed friend’s beautiful 
character, Dr. Tyndall says: “ Nature, not education, ren- 
dered Faraday strong and refined. A favourite experi- 
ment of his own was representative of himself. He loved 
to show that water in crystallising excluded all foreign 
ingredients, however intimately they might be mixed with 
it. Out of acids, alkalis, or saline solutions, the crystal 
came sweet and pure, By some such natural process in the 
formation of this man, beauty and nobleness coalesced, to 
the exclusion of everything vulgar and low. He did not 
learn his gentleness in the world, for he withdrew himself 
from its culture. And still this land of England contained 
no truer gentleman than he. Not half his greatness was 
incorporate in his science, for science could not reveal the 
bravery and delicacy of his heart.” 


Abridyments of the Patent Specifications relating to “ Hydrau- 
lics” (1617 to 1~65) ; “‘ Railways” (1770 to 1863) ; “ Ruising, 
Lowering, and Weighing” (1617 to 1865); “ The Preparation 
and Combustion of Fuel” (1620 to 1865). Printed by order of 
the Commissioners of PATENTS. 

Many centuries ago a certain wise man said, “ There.is no 

new thing under the sun;’ but had King Solomon lived 

down to our own day he could hardly have resisted the over- 
whelming evidence of fifty thousand affidavits on the other 
side. This represents in round numbers the applicants for 
patents since October, 1852, each of whom has solemnly 
declared his invention to be “ new and never before used,” 
&c. Well might the sacred writer say, “ They have sought 
out many inventions.” The very thought of the fifty 
thousand, each armed with the Great Seal, and backed by 
the dreaded powers of the Court of Chancery, is enough to 
appal even the very boldest. Who shall teach the trem- 
bling manufacturer or would-be patentee to avoid Brown’s 
tent without touching upon Jones’——to steer clear of 
mith and yet escape Robinson ? 

We must assume that most of our readers are aware by 
this time that all tie specifications of patents are printed 
and sold at cost price, together with indexes of names and 
subjects. On the other hand we will undertake to say that 
the majority of them are perfectly innocent of any know- 
ledge respecting the valuable “abridgments of specifica- 
tions” issued by the Commissioners of Patents, under Mr. 
Woodcroft’s direction. The objects and nature of these 
works are best described in the words of the preface :— 

The indexes to patents are now so numerous and costly as to be 
placed beyond the reach of « large number of inventors and others 
to whom they have become indispensable. To obviate this 
difficulty short abstracts or abridgments of the specifications of 
patents under each head of invention have been prepared for pub- 
lication separately, and so arranged as to form at once a chrono- 
ae ey subject-matter, and alphabetical index to the class to 
which they relate. 

Besides the four volumes mentioned at the head of this 
article twenty-nine others have been issued during the 
last few years. Amongst the most important are “Iron 
and Steel,” “Marine Propulsion,” “ Fire-arms,” “ Print- 
ing,” “Bleaching and Dyeing,” “Electricity and Mag- 
netism,” “Gas,” “Weaving,” and “Spinning.” Other 
series are in course of preparation, and in a few years 
every inventor will be able to say, with Hamlet, 

‘**Look, my Abridgmert comes,” 
and it may be purchased for a few shillings. The abridg- 
ments are not intended to supersede the specifications, but 
merely to give an outline of each invention, and save the 
searcher the labour of wading through pages of “To all 
to whom,” and sometimes a great deal of unintelligible 
verbiage. The abridger undertakes to strip the speciti- 
cation of all non-essential parts, and to present the reader, 
in as few words as possible, with the e§sence of the inven- 
tion. The benefit of such assistance in lightening the 
drudgery of a long search cannot be overstated, and Mr. 

Woodcroft, who originated the abridgments, is entitled to 

the sincere thanks of the whole community of inventors. 

That they are perfect is not to be expected, and the most 

obvious criticism is that they are too large, in fact that 

they include too much. Those who have ever attempted 
to collect information bearing upon a particular subject 
know how extremely difficult it is to fix a limit to that 
subject—to say what shall be admitted and what rejected. 
Like the continually widening circle made by a stone when 
thrown inte a still pond, our progress from one branch to 
another is so easy and ual that we are astonished on 
looking round to find that from a very humble beginning 
we have been led to include nearly every branch of human 
knowledge. It is, however, in the very nature of things 
that this should be, for the fabric of science is not built of 
isolated fragments, but forms a humogeneous whole. The 
tendency of every new discovery is to make this fact more 
apparent. How closely, for instance, is chemistry 
interwoven with electricity, electricity with heat, and 
heat with light. Again, the spectroscope has served 
to connect ey with astronomy, and we may 
one day be permitted to see the golden chain without 

a link wanting. A good instance of this tendency to drift 

far away from our starting point is furnished by the 

“ Hydraulic” abridgments; at first sight the title appears 

admirably chosen, inasmuch as it describes what a natu- 





ralist would call “a well-defined genus.” A very slight 
examination of the work itself quickly undeceives us, for 
we find a patent beer-engine next to a patent feeding 
bottle; a patent canal lock elbows a patent water-closet; 
urinals contend with turbines, and washhand-basins with 
hydraulic rams. What have these things in common? 
Very little, it must be admitted, and yet it would not be 
difficult to show the connection, did we think it worth 
while to trace the intermediate ste To put a beer- 
engine and a feeding bottle or a Giffard’s injector with a 
water-closet appears, at first sight, simply ridiculous; but 
it is entirely owing to the conscientious manner in which 
the system has been carried out. In our opinion it would 
have been much better to divide hydraulics into several 
parts—one to contain those machines in which water was 
used as a prime mover, another to contain apparatus for 
raising and conveying water, andsoon. Sucha subdivision 
has been wisely adopted in the case of “ Railways,” the 
part before us relating, so far as we can make out, to the 

rmanent way, “ Kailway signals” and “ Rolling stock” 

ing each contained in separate series. There is much to 
be said in favour of the catholic spirit with which the 
abridgments have been prepared, but it has some positive 
disadvantages which can best be illustrated by an example. 
The “Railways” series includes patents for preserving 
sleepers, and in the absence of anything to the contrary 
one would naturally imagine that there was nothing more 
on the subject. This is, however, by no means the case; 
we do not say that any patents have been omitted in which 
sleepers are specially referred to, but this is not enough. 
Speaking generally, wood-preserving processes are not 
limited to timber applied to a particular purpose, and we 
do not see why a few methods should be torn bodily away 
from their fellows simply because the inventor happens to 
have mentioned a certain purpose, amongst a hundred 
others, to which bis process may be beneficially applied. 
It would, we think, have been better to have omitted 
patents of this kind from “ Railways,” and referred the 
reader to the “ Preservation of Wood ” series. 

A somewhat similar blemish occurs in “ Hydraulics.” 
Ships’ logs, being also applicable to the measurement of the 
velocity of water—it being immaterial whether the log 
moves through the water or the water past the log—are 
included in this series. | With this we are not disposed to 

uarrel; but we contend that a// instruments of this kind 
should appear. This is not the case, those only being 
admitted in which the inventor has been shrewd enough to 
see that the principle of a current meter and of a log are 
essentially the same. This is a defect. 

With regard to the manner in which the work has been 
done it is impossible to avoid seeing that the quality varies 
greatly. e have no wish to be hypercritical or ill- 
natured, but it appears that the abridgers are not always 
“up” in their fis nar As a consequence we get long 
quotations from the specifications (one in the “ Hydraulic” 
series, occupying four pages and a-half), which tell us not 
what the invention really is, but what the patentee says it 
is. We have too many “extracts” and too few “abridg- 
ments.” Nor do we consider it necessary to retain suc 
expressions as “hydraulic motor,’ “hydraulic wheel,” 
“hydraulic counter,” exeept of course in the formal 
statement of the “ title” of the patent, inasmuch as they 
are evident gallicisms due to the ignorance of the translator. 
This want of a clear insight into the nature and object of 
the machines treated of is very apparent in the “ Hydraulic” 
series. For instance, the various inventions for measuring 
fluids are distributed under three (and possibly more) 
heads, viz., “meters, water and fluid,” “ flow of water and 
other liquids,’ and “hydraulic counter,” without any 
reference from one to the other. It is really too bad that 
Giffard’s injector should appear under “ enemas,” or, to be 
quite correct in our Greek, “ injecting enemata.” The case 
of a person who required such a powerful apparatus must 
indeed be a desperate one. This reminds us of a curious 
entry in the subject-matter index of patents for 1856, 
“Reproductive Organs see Musical Instruments;” * another 
entry in the index to “ Hydraulics” has also attracted our 
attention. We refer to “Rotary pumps for turning lathes.” 
The abridgment not being very satisfactory we took the 
trouble to refer to the original specification (Fitzmaurice, 
No. 5682), in which five distinct modifications of the 
apparatus are described, viz., a rotary pump, a turbine or 
water-wheel, a water meter, a feathering paddle-wheel, 
and a “ hydraulic say sain The abridger has, however, 
entirely omitted the three last, and has given but a cloud 
description of the two first modifications. He has evi- 
dently failed to grasp the true relation of these five things, 
or he would have seen that it is not strictly correct to 
speak of a rotary pump being used as a prime mover. 

It would be ungracious to say anything of the accidental 
omission of certain patents here and there, were it not 
abundantly clear that many of them are due to the 
imperfect manner in which the subject-matter indexes 
are compiled. They have not kept pace with the 
subtle distinctions of modern invention. We shall only 
mention one instance of an omission which may be clearly 
traced to this cause. Blenkinsop’s rack rail, a contrivance 
known to every one possessing even a slight knowledge of the 
history of the subject, does not appear in “ Railways.” The 
patent was granted for “certain mechanical means by which 
the conveyance of coals, minerals, and other articles is facili- 
tated. . . .,” but itincludes a locomotive witha toothed 
driving wheel working into a continuous rack which forms 
the rail. In the subject-matter index it appears, not under 
“Railways,” but under “ Minerals, conveying and carrying,” 
and in “ Aids tolocomotion.” What is much wanted is an 
intelligently-compiled index, which shall be something 
more than a mere verbal concordance without being 
founded on a system of classification as fanciful as that 
which divides the human race, into the Mongolian, the 
fair-haired, and the good-tempered. The heading “ pro- 
pelling” in the subject-matter indexes is an olla 
which it would be difficult to match. 


* It is only fair to state that a reference to the head indicated shows that a 
patent was taken out for an instrument called by the a “ reproductive” 
organ. The naivelé displayed by the indexer in adopting the title, without indi- 
cating that it was not used in the ordinary sense, is perfectly charming. 
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Inspite, however, of theirimperfectionsthemost unfriendly 
critic cannot but regard the abridgments as a most valuable 
series of works, “Fuel” appears just at the right time, 
and it is hoped that some hints may be gath from it, 
not only for suppressing the “smoke nuisance,” but, what 
is of more importance, economising the consumption of 
fuel. These works bring out one fact in a very unmis- 
takable manner, viz, the perversity with which in- 
ventors re-patent the same contrivance. The genuine 
inventor, unlike the mere schemer, is honestly anxious to 
know what his predecessors have done, and he has now no 
excuse for not knowing it. Those who recollect the jealous 
watchfulness of the officials under the old régime lest 
extracts should be taken cannot avoid being struck with 
the liberal provisions of the new order of things. It was 
currently reported of one of them that his powers had 
become so sharpened by long practice that he could smell 
a lead pencil the moment the visitor took it out of his 
pocket to make a furtive extract. Let anyone calculate 
what it would have cost twenty years ago to obtain the 
information conveyed in the four volumes named at the 
head of this notice. It is no exaggeration to say that for 
every penny he spends now the inventor would bave spent 
a pound then. is result has not, of course, been brought 
about without a large outlay, but if our readers will only 
consider for a moment that the abridgments have been the 
means of saving many from patenting an old idea, and have 
fostered really valuable inventions, they will think with us 
that the money has been well invested. It must also be 
remembered that the abridgments will never become 
old, or rather will never be out of date. It will, of course, 
be necessary to publish supplements from time to time to 
—_ pace with the restless spirit of invention, but the old 
work will last for all time, and will carry any amount of 
superstructure. 





' FORCE, MASS, AND MOMENTUM. 


Arter having considered* the motion of bodies, and 
defined velocity and acceleration, we shall now examine the 
causes by which these effects are produced. On giving a 
ball, for instance, lying on a plane, an impulse, it begins to 
move, and in the absence of Friction and resistance of air it 
would move on during all eternity with the same velocity. 
But if instead of a single impulse the body gets a second, a 
third, and so on, always in the same direction, the velocity 
is continually altered and increased. The force of gravity, 
which may be considered as acting by impulses at inti- 
nitely short intervals all equal in intensity, thus affords an 
instance of a uniformly accelerated or a constant force. 
The ball that received only one impulse would only move 
on with the velocity due to that impulse; but when acted 
upon with a constant force, its velocity is also constantly 
accelerated. The truth that a body cannot by itself change 
either its state of motion or its state of rest—or the prin- 
ciple of inertia—seems so simple as to be scarcely worth a 
statement, but even this simple truth had to be established 
bya Newton. Such agreat thinker as Kepler, for instance, 
believed that the planets were propelled round the sun by 
long invisible arms, or also by whirlpools— Wirbeln. 
As a proof, however, that this principle of inertia is not 
popularly so well understood as it ought to be, we feel con- 
fident that many will be surprised to hear that, leaving out 
the resistance of the air, there is only one force acting on a 
cannon ball in motion—the force of vity. After its 
leaving the harrel of the gun the action of the powder 
ceases, and what carries it forward is its inertia, or its want 
of inherent capability to come to rest. It would, therefore, 
in the absence of gravity, move forward in a straight line for 
ever; but gravity, continually acting upon it with a con- 
stant force, the direction of which does not coincide with the 
direction of the motion, changes its path from a straight 
line into a curved one and alters its velocity. This instance 
also shows that any alteration of direction is an effect of 
force. And this must occur whenever the direction of the 
force does not coincide with the direction of the motion. 

What is said about the accelerating action of forces is 
only true for such forces as act continuously during finite 
times. These principles, therefore, do not bear upon 
impulsive forces that act only during a single moment, or 
during an infinitely small time. We find that any force 
requires a certain time for its action, and that no force can 
be considered as acting during no time at all. For instance, 
the explosive force of gunpowder acts during a time 
which, however short, can nevertheless be measured, and 
therefore during this given time the force imparts an 
actual acceleration to the projectile during all the time that 
the ball moves in the barrel. From this instant the force 
ceases to act on the projectile, which would move forward 
with a uniform velocity, did not other independent forces, 
such as gravity and the resistance of the air, at once begin 
to act upon it. 

The action of the gases developed in a gun on its ball 
will also aid us in explaining the term mass, as used in all 
dynamical calculations, Let us suppose two guns, of equal 
calibres, buruing the same amount of powder, but charged, 
one with a 50 1b. shot, the other “hon elongated pro- 
jectile weighing 1001b. The equal charges of powder act 
on the same areas, and the forces hence are quite equal; but 
nevertheless their effects are quite different. The spherical 
shot receives twice the velocity of the elongated projectile. 
At whatever spot of the universe we fire off the two guns, 
whether at the level of the sea, where the force of gravity 
is greatest, or at the top of Chimborazo, where the force 
of 4 is least, or even if we fire them off on a planet 
with less attraction than our earth, the initial velocity 
of the lighter projectile will be double that of the 
projectile weighing twice as much as the other. It is, 
therefore, clear that the mere attraction of the earth on the 
projectiles, generally expressed by weight, cannot be the 
cause of the different effects which the same forces produce. 
The truth is that the greater velocity of the ball weighing 
50 lb. on the earth’s surface is not due to its smaller 
weight; but thatthe different weights and different velocities 
are consequences of one and the same cause. The ball has 
a smaller mass than the elongated projectile, or it has less 
matter upon which the force has to exert itself. Having 

* See THE ENGINEER of Feb. 28th, p. 148, 











fewer particles its inert matter is proportionately less. In 
common life this is expressed by saying that the one body 
has less weight than the other; it is also often said that 
the one body has less inertia than the other. Both these 
expressions are incorrect in a scientific sense. We should 
always say that the one has less mass than the other. 
Mass is by no means identical with weight. The weight 
of a body expresses the itude of the force with 
which gravity acts upon it, or with which the attractive force 
of the earth seeks to draw it to the earth’s surface. 
The weight of a body, therefore, necessarily depends upon 
its mass, the heaviest body having always the greatest mass. 
But there is this essential difference. As matter is in- 
destructible, through whatever mechanical or chemical 
changes it may the inert mass of a body is also in- 
destructible. But the weight, on the other hand, of the 
given body changes with its distance from the earth’s 
centre, and will, therefore, vary according as it happens 
to be at the sea-level, or on a high mountain—or also on a 
planet with a smaller or larger mass than that of our 
earth’s. 

As the idea of mass is of a rather abstract kind, while at 
the same time absolutely indispensable, we will look at it 
from another point of view. That which constitutes 
bodies, and upon which forces act, is called matter; and in 
mechanics all matter is of the same nature. Let us now 
suppose that any given body, and likewise the given force 
acting upon it, are divided into any equal tiumber of parts. 
If we now apply to each a of the body one of 
the equal parts of the force, separate part will be 
accelerated by this fraction of the force in exactly the same 
way, and the separate will move together as if the 
whole force were acting upon the whole body. But if, on 
the other hand, we leave one-half of the body at 
rest, and apply the whole force to the other half of 
the body, then this half is now accelerated by a double 
force, and it will move with an acceleration double as 
great as in the first case. The moving ya | has now 
exactly half the mass of the whole given ys and by 
thus halving the mass the acceleration is doubl 

This is true for all forces, and we may say that the 
acceleration which a force im to a body varies directly 
as the amount of the force, and, inversely, as the mass of 
the body upon which it acts, viz.:— 


Acceleration = Force 


And from this it follows that :— 
Force = Mass x Acceleration ; 
and 
— __ Force 
Acceleration. 
In the above formule we have now a means for ascertain- 
ing the mass of a body. If we know the acceleration pro- 
duced bya given force, and know the amount of that force, 
its ratio gives the mass. The most convenient force for 
the purpose is the force of gravity, as its amount is mea- 
sured by the weight of the body. Therefore, 


Mass of a body = = wi . 
: Acceleration of oar. " 

For practical purposes the acceleration imparted by 
quiets a body on the earth’s surface may be regarded 
as constant, as it is equal to 32°22; that is to say, a 
falling body obtains an increase of velocity, under the 
action of gravity, of 32°22ft. at the end of one second ; so 
that we have taking the reciprocal :— 


Mass = ‘031 x weight — (as 031 =a ) 





If we take, for ‘instance, a body weighing 20 Ib., its mass 
is = 031 x 20 = ‘62 wnits of mass. It must be well under- 
stood that this unit of mass is not like a unit of weight. 
It is a certain combination of weight and acceleration, 
required to facilitate dynamical calculations, The unit of 
mass is not the same with all authors. Some measure 
mass directly by weight, but it is now generally accepted 
to measure the mass of a body by its weight, divided by 
the acceleration of gravity. The weight should be ascer- 
tained by a spring balance, as the same weight will pro- 
duce different deflections on the same spring balance at 
different parts of the earth. 

Of very little scientific use is the term momentum of a 
body—things very often, and much too often, loosely used 
for vis viva or accumulated work. As we have stated, an 
impulse once given to a body could produce an effect for 
ever, and this effect is often measured by the product of 
the velocity into the mass of the body, or its momentum. 
It is, therefore, a measure for the “quantity of velocity ” 
imparted. But it is very seldom that this measure of the 
effect of a force is convenient, and it is very seldom that it 
can be applied accurately. It is in general preferable to 
measure the effect of a force by the work done and by the 
work accumulated in the moving body, which is measured 
by the vis viva or the product of its mass and the square 
of the velocity. Of this we shall speak in our next and 
last article. 
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valve, consequently it will be in equilibrium at 
removing or preventing friction on the eK pd surfaces. Fer this purpoxe @ 
frame or back plate ig applied to the back of the valve, whieh is kept in poxition 
by projections pas-ing eye an opening or in ortinary cover of 
the valve-hox to about with its outer ee ee 2 
pliced over the same re A oo prapeation 5 an ional cover 
apolied having recesses formed ease stalieg os areas than the areas of the 
steam and exhanst ports, with A te paseages through the said pro- 
Jections of ihe buck plate, where other receages bel pene yy areas to the 
areas of the steam and exh.ust ports; and < pemeen are al formed through 
the valve, so that the s‘eam, water, or other pressed media, will exert equal 
pressure on all sides of these parts, while the flegible plate ellows for variations 
of expansion and contraction of the metal. 
2312. J. H. Evers, Minories, London, ‘* Apparatus for generating steam.”— 
Dated V9th Anrnet, *867, 

‘This invention relates ‘0 that class of steam generators in which the vater is 
Tefuia iy ouppiied lo -uaall quantities to ¢ steam which is heated by a 
naked five in such a manner as to flash the water into steam immediately upon its 
introduetion into the steam generator. The improved apparatus ix formed of a 
coi! ar coils of pipe wound rownd and aprangei in any desired shape, so as to 
foruia fire place. This arrangement of pipes is placed in asand mould of 
corresponding shane, and round it is cast molten iron, 80 as to enclose the coil or 
coils of pipe in sulid metal. — Wot with. 

2313. E B. WILSON Bolton, “ Furnaces.’— Dated 12th August, 1867. 

This invention (vhich has reference to a former patent dated Zn December, 
1865, No 3095) has for its object the further facilitating of the descent of the 
fuel, and the clearing of the furnace as we'l as the obtainment of more perfect 
combustion. The invention partly, in impar'ing a rocking motion to 
the inclined cast iron njate which carries the fuel. [n furnaces constructe? as 
described in the specification of the former patent the inventor rocks this plate 
by a lever, whereby the fuel is agitated and assisted to descend. Thus giving 
a continual stream of gas into the working chamber, and improving the com- 
bustion. The grid may be rocked in the same manner, and an tron plite may 
be continued above the grid (if such be need), Mf not shove the opening, and 
likewise rocked so as to assist the deg ent of the fuel. He also maks the 
bottom of the fuel chamber in one or more pieces, which are lowered and 
raised by a lever; but before lowering the bottom plates should he inserted in 
order to keep up the fuel; or thie may he gome’imes done by lifting the lower 
owt of the bottom plates, so as to retain the fuel in its position. By this 





electro-magnetic apparatus.”—A communication from Laban Clarke Stuart, 
Mamaroneck, New York, U.S. 

648. FREDERICK LAMBE and ARTHUR CHARLES STERRY, Rotherhithe New- 
toad, Surrey, and JOHN FORDRED Pe toes, Kent, “ Lmproyements in 
purifving hydrocarbon i: —2hth Lae A i 

658, FRANCIS WIRTH, ae Maine, Germany, “Improvements in 

ND ay Bo oy ON yl eee 

ard Zacherial russia 

818. ‘Wiis hopger Lage Southam ion uitings, Chancery lane, London, 

Improvements in the treatment of for the manufacture of 
vaso articles, and in on pores Se a cme fire and water- 
—A omens from Robert Orpheus Lowrey, Salem, New York, 
US. pel March, 1868. 
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Class 1.—PRIME E MOVERS. 
Including Fixed Steam and other Engin forse, Wind, and 
Water Mills, Gearing, Boilers, hittingn: de be. 
2268. J. BOLLAND, Blackburn, “ Furnaces for steam boilers, &e.”—Dated 6th 
August, 1867. 

In performing this invention the inyentor makes the dead plate hollow, or 
with an air chamber below, jnto which air is conveyed from two pipes 
passing under the fire grate; the air becomes heated in passing through these 
pipes, and in the air chamber, and then it enters an arched air chamber with 
perforations on the inside and towards the Gre grate rurrounding the fire 
door; there are sliding dampers or other equivalents between the dead plate 
and the arched air camber to shut off the communication between them when 
required. The firing door ie hollow, and the inner partition is pe'forated to 
allow the air entering from the air ehamber in the dead plate to pass over the 
fire grate, «nd these perforations in the firing door can be upened or closed by 
a sliding plate. the spindle of which pas«s ‘through the front of tne firing 
door. The grate bare are made as u-nal, but the fire grate is divided into two 
parts by @ midf-ather made of a perforaied bent pla e reaching from the briuge 
to within about :2in. from the dead plate. There is a swivel damper near 
the biitge to open and elo-e the orifices to the main flue alternately, and the e 
is another damper in the main flue which is connected by levers and rod to 
the firing door, so that when the door ig opened for admitting fuel this damper 
is closed to prevent the cold aif passing into the flues, The two portiuns of ‘he 
fire grate are fred alternately, and when fresh fuel is applied to one side of the 
gfate the swivel damper of that side ig closed and the emoke is ihen conveyed 
around the front end of the midieather to the other portion of the fire grate, 
wh ch is then at a red heat, and when fuel is put on the fire that had been re, 
the position of the swivel damper is reversed, and the —_ is carried over the 
other fire, which has then burut bright.— Wot proceeded with. 

2284. G, HOLCKOFT and W.N. Dack, Manchester, * Steam engines.” — Dated 


8th August, 1s6.. 
The #irst part of this invention relates to an i expansion gear for 





a communcation from Charles Mwige, Carriza! B«jo, Chill. 

32/8. EDWARD MADGE, swansea, Glamorganshire, ** Improved apparatus for 
feeding metal plates to rolls.” 1344 November, 1867. 

3221. ROBERT FRANCIS FAIRLIE, Gracechurch-street, Londea, ‘*‘ Igapenve- 
ment to the construction of locomotive engines for mountain rail or tram- 
way 

3223 Pav L DE BAVAY, Brussels, Belgium, “ A method of attenwating the 
effect of shocks or concu sions between engines, carriages, or Wagums com- | 
p sing ar silway train. 

3224. GEORGE KENT, Holborn, London, “ I in kneadi ma- | 





Vs ’"—A communication from George King, Sixth-aveoue, New York, 


A. “ ILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, ¥.B., * Certain 
improvements in the ma utacture of irou and steel, and im the means or | 
&pp ratus for eflecting the same.” 

32/5. LEVI ALFRED WALNMAN, Leeds, Yorkshire, “ improved apparatus for 
raising water 

3229. ALEXANDER MELVILLE CLARK, Chancery-lane, Londen, “ improve- 
ments in apparatus to: applying bronze and other powders om paper and 
other surfuces.’—A communication from Jacques Laurent Poirier, Boulevart 
St. Matin, Paris, 

3230. JEAN PIERRE LEOPOLD HECKMANS and FREDERICK JAMES NUNMEY, 
Harrow-rond M didlesex, * Lnprovements in washing machine.” 

3231, WILLIAM ROBERT LAKS, Sou: hampton- buildings, Chaneery-| ne, London, 
“improvemenis wm steering apparatas.’—A communication from Henry 
Frauk'in Shaw, West Roxbury, Massachusetts, U. 8. - ; Nath Movember, #67. 

$233. RICHARD’ GREEN HARCOURT, Birmingt lupe im the 

anufic:ure aad composition of fre-lighting ne BY 

= ¥ anaes AITRIAU, Paris, ** An hydraulic clock.” 

45. RICHARD Howson, ert -on-Tees, Yorkebire, “ improv: 
furnace.” —15th November, '8 7. f thes eal 

3249* KEAD HOLLIDAY, Huddersfield, Yorkshire, “Imprevements in cleansing 
woo! and other sim lar animal fibres.” 

3251. RICHARD GARBETT, Walsall, Staffordshire, ‘‘ Improvements in the con- 
Struction of the parts, apparatus, or materials of eertain games, by which 
improvements such games are adapted to be played in tdigery rooms.” 

325%. WILLIAM ROBERT LAKE Sou.hampton- buildings, Changery-lane, London, 
“* Covering buckies, saddle-trees, turrets, hooss, and other metalic tremmings 
for carriages and harness with « coating of vuleanised er hard rubser, gutta- 
percha, or other gum."— 4 commun'cation from Andrew Allpsigbt, Dryden, 
New York U.> — 16th Nowember, 1807. 

3262. RICHARD HUSBAND, Manchester, “Certain improvements in the manu- 
facture of bats.” 

3263. EDWARD LORD, Tod + Yorkshire, “ t bi 
rok — g and cleaning cotton and other fibrous 3 substances.’ Soar Woven. 
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3279 ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B., “‘Zmprovements in 
tTotive power engines.”"—1¢th November, 1867. 

3242, WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.B., ‘ Certain 
improvemen s in the mauufucture of iron and -teel "—9@ November, 1367. 
3305. ROBERT LEIGHTON, Shoe-lane, and 1HOMAS KIRKSHAM, Cambridge 
Villa, Gilston-road, West Brompton, Londun, ‘ unprovesments ia the method 
of sewing sheets of paper forging beoks and pamphlets, and ia machinery 

















for effecting the same, 


cniting off the steam in proportion to the laid. Th* Segond part consists in 
placing a circular or segmental expansion valye within the steam valve; and 


| the third relates to the governor by which the variations in the speed of the 


engine are made to wot on the expansiqn gear above reterred to, or on the 

steam or throtile valve. Tne expansion -#,y is moved to and fro on and by 

the slide va ve, and the traverse of the expansion valve is regulated by bushes 
through which the spindle or coupling rod ef the expan-iun valve passes One 

Of these bushes hgs a right and the other has @ left hand thread ; theae bushes 

are screwed into the boss of a pinion, into wh ch is g rack moved to and fro by t_e 

governor gears; by this arrangement any variation in the speed of the engine 

cauges the bushes to approach er recede fron each other; comsequ-nily, the 
buses act sooner or la'cr qu shou ders op the expangion yalve, spindle, or 
coupling rod, and thus vary the cut-off of the steam in the proportion required. 

The improvement im governers consiats the combination of a weight to 

counterbalance the centrif force of the balls with arms crogs‘ng each other, 

ant suspended to centres above the point of intersection of the arms.— at 
proceeded with. 

2289. J. E. F. LUDEKE, Mew 
power, &c.”— Dated 8th August, 1867. 

Here the inv+mior comstructs an apparatus consigting of two cones, each 

mounted on an axis turning Ip suitable bearingy and so arranged that the cones 
are mm contact apex to apex, and along a stra! ht line connecting the apex and 
base of each cone. These cones are combine: with a close casing so that their 
bases form porti of two opposite sides of the casing and the interior of the 
casing divided into two chambers; the division 09 ope side is formed by 
the line of contact between the cones, gnd on the other by a plane surface or 
wing fixed to the side of one of the cones in a radial position. The edge of 
this plane enters a groove cut to receive it in the face of the ether cone. The 
two chambers intwy which the casing ig thus divided are @iled with water or 
liquid, and by suitable passaues pet in jon with the two ends of a 
cy! nuer also filles with liquid, and bavigg a piston working within it. Then, 
if Motion be imparted to the axes of the cunes first in one direction and then in 
the other, causing them to work through @ small are, a movement will be 
imparied to the piston and pistes red up and down, and after the firat impulse 
ig withérawn these motions will continue for an indefinite time, and if the 
piston rod be suitably conpected with machinery it will drive it continuously.— 

Not proceeded with, 

2294. H. A AVERY, and G. PeNABuR?, Paris, ‘‘ The application of a certain 
vegetable powder for the removing and preventing incrustations in boilers.” — 
Bated 9h August, \¥67. 

This invention consists in applying ova powder found chiefly in Central 

America, aud formed of the debris of a ligneous ay It cecomposes the 


** Apparatus for obtaining motive 





calcareous parts of the water before they take effect, and thereby prevents 
incrustation. 
2300. J. DAVENPORT, and J. Kitsoy, Bradford, “ Slide valees, dc." —Dated 
10th August, 167. 
This invention consists in so constructing and arranging stide valves that an 





the farnace is easily cleaned out He introduces water into the 
upper hot air chamber by a pipe, or in a trough, to be evaporated by the incan- 
descent fuel ; and he introduces water into the bottom of the fuel chamber, 
dishing it 80 as to cause it to retain the same. The steam or vapour of water 
passes into the urnace and is burnt with the fuel, the quastity being under 
regulation by a tep, &c.— Not proceeded with. 


2334. W. B. LEACHMAN aud J. HOLROYD, Leeds, “ Apparatus for pumping 
Jluids.”—Dated \4th August, 1867. 

The object here is to pump fluids whether ina — or gaseous state, and for 
this purpose, within a saitate chamber farnighed with orifces at the bottom 
and the top for injection and ejection, the presen place a cylinder capable of 
revolving upon a shaft which passes transversely ‘through and is secured to the 
chamher, such cylinder being prov' with beasings on the outsides of the 
chainber through which ii passes. The cylinder is so arranged as closely to fig 
the ehamber (which is of a cylindrical forma ion in its side elevation) in one 
portion, whilst it is a considerable distance from it on the opposite side. Upon 
the shaft. and within the evlinder, they key @ groove eecentric or cam, in which, 
at equal distances apart, friction rollers are placed. connected with vanes or 
floats free to slide within grooves cut in the periphery of the cylinder, such 
vanes or floats always being in close ceutact with the inner surface of the 
chamber. 

23 6. F. H. WENHAM, Urion-road, Clapham, Surrey, “ Heated air engines ”~ 

Dated \5th August, 1867. 

This invention consists in so arranging the top of the cylinder that it shall 
act as an air pump. In hot air engines the body of gir forced into and hea'ed 
by the furnace must be less in bulk than the capacity of the cylinder, as 
determined by one stroke of the engine. In order to obtain this condition, 
according to one method, the patentee pro arenldes he te the cylinder with 
a sliding or other valve opening to the external air; this serves as the inlet 
valve of the pump. After the piston has descended to the bottom of the stroke 
this valve remains open for a the return stroke, 
so that some of the air that has just entered ig allowed to escape again into 
the atmosphere. At the time when the air pump contains the requisite 
eharge of air (varying in quantity from three-fourths to one-half the lower 
capacity of the cylinder) the inlet valve is suddeuly closed by the action of the 
engine, and the contained volume of air is forced through the usual outlet valve 
into the furnace, 

2379. W. E. NEWTON, Chancery-lane. London, “ Orank motions.”"—A com- 
munic ation.— Dated \0th Auguat, 1847. 

The object here is to avoid the **dead points” and “ dead centres” of a crank 
motion, and to make the power that drives the crank available during the 
whole or any part of the rotation of the crank. The imvention consists in the 
use of two connecting rods working on ene crank, and at nearly a right angle 
to each other. They are connected within an ascillating frame, and ae 
furnished with catches and let-goes, so that they will, at the proper time and 
place, by seif-connecting with and self-deteching trem the eraak, take hold 
of and let go alternately, and at such angle ofthe crank with regard to the 
erank pin and shaft or journals as will most readily apply or transmit the 
propelling power to it. 

2389. G. MuRGATROYD, Heaton Norris, Lancashire, *t Steam boilers, &c.”— 
Dated 2ist August, 1967. 

In constructing boilers having the fire grate under a projecting end, and the 
roof of the fire place connected to the upper part of the boiler, or in any other 
boilers having the fire grate within the cylindrical casing, it is very desirable 
to form the roof part over the fire so as to be self-cleaning, apd also so that no 
rivets be exposed to the action of the fire. In order to effect these objects the 
patentee makes each plate of the whole length of the Gre-box, or roof part over 
the fire, and without gny cross joints; these plates are fixed in an inclined 
position. The longitudinal! connections of these plates are gecured by rivets 
placed ia the internal part of the boiler. 

2392. J. ROBINSON and J. SmiTH, Rochdale, “ Applying motive power to 
saw frames.” — Dated 2\gt August , 1867. 

This invention consists in arrangements whereby the patentees are enabled 
to drive saw frames by the @ireet action of steam, air, or gas cylinders. 
First, they use the steam, air, or gas as an elastic abutment for the piston, and 
this they effect by admitiing steam, air, or gas to the cylinder before the piston 
has completed its stroke. The elastic fluid therefore exerts a resistance to the 
impetus of the piston aud saw frame, but at the same time yields thereto so as 
to comstitute an elastic abutment. 

2402. T. Sav LT, Southampton - helinp, Chancery -lane, London, * Slide 
valves” Dated 22nd August, 1867 

This invention relates to means fer ‘preventing frietion between a slide valve 
and its seat or bearing, and the conaequent wearing of the surfaces of the same, 
and the improvements consist chiefly in supporting the valve upon rollers 
provided with means for adjustment, wher. by the proximity of the said valve 
to its seat can be regulate» with great facility and accuracy. 

2408. A. M. CLARK, Chancery-lane London, “ Apparatus for raising water or 
other liquids by steam power.”—A communication.—Daied 2ind August, 
1867. 

This invention consi*ts in the use of a floating piston within a stationary 
cylinder the piston beivg alternately depressed by the steam and elevat:d by 
the water, the steam being condensed by the water as soon as the piston is 
down, so that thereby the piston is relieved from the pressure of the s eam, 
and is free to be acted upon by the water. With a proportionately small 
amount of steam power a large column of water can by these means be elevated 
to a considerable height. 

2419. W.S. ASHTON Darwen, Lancashire, *‘ Metallic packing to be employed 
for the glands and stufing boxes of walves or cylinders used for steam or 
liquid" — Dated 2ird August 18"7. 

This invention consists in the employment of a novel arrangement and 
application of metallic spring packing within the “gland” or stuffing-box, 
such sp ing packing being consiructed to em»race the sliding rod in sucha 
manner as to exert lateral pressure on the rod or spind'e, which pressure m: ay 
be adjusted so ax to prevent steam or water escaping through the “ gland” 
stufting-box — Wot proceeded with. 

2425. 4. ond E. WIGZRLL, Sowerby Bridga, York, ‘‘Juches’ furnaces.”— Dated 
21th August, 1867. 

Phe patentee claims, Firstly, the application to Juckes’ furnaces of tumbling 
grate bars, or birs hinged at one end enly, on portable rods supported and 
carried by end!ess ch2ins, Secondly, the general arrangement and cumbina ion 
of parts of apparatus substantially as described and illustrated in the drawings. 


Class 3—TRANSPORT. 

Including pe and Plant, Read-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

2287. H. W. WiTHERS, New Cross, “ Boats.” —Dated 8th August, 1867, 

This invention consists in furming externally in each side of the boat a 
longitudinal recess of curved form, and in fisting in each reeess a hollow 
cylindrical structure, or & corresponding solid struetare Of cork, or other 
sufficiently buoyant materia). When the boat isstowed away these structures 
fit into the recesses, and then form part of the ordinary contetr ot the boat ; but 
when the boat i required for use and lowered iwto the water aud mo ¢ carry- 
ing power is required, they are turned m their cemires 20 ag to extend 
out from the sides of the boat, and thus give additjopal bearing or su: face 
whereby the buoyancy and lateral stability of the beat are greatly increased. 
The structures afe natrawed towards thelr ends, ¢0 48 Not fo interfere with the 
way of the boat. 





Maren 20, 1868. 
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2392. J J. Briony, Bristol, “Gear for actuating screw and other like pro- 
of navigable vesse.s by manual, animal, or motive power engine. !— 
Dated 13th August, 1867. 

This invention consists of a arrepgement of apparatur (comprising 
varions shafts and cog wheels) ae screw and — like propellers of 
payigable vessel-, whigh is more particula hen the vessel ig no: 
provided with steam power, and is thie: Intended for oe in calms, or when 
entering bar harhours. 

2341. G. Buxton, aan: Gat, and &. BANN, Orewe, Cheshire, Axles of 
engines and carriages for raihoays and other roads. *Daved 14th August, 


1867. 
This invention consists inting axles of engines and carriages of 
ppivere and other roads me mons vere pda A them shall, independently 
ir us pany le ing upon centres, so that, 
if ie one side of the the engine or mire “2 elevated 4... the other, the 
asle, by t lg if] accommodate itself to such 
positiqn Msn. 3 strain bel Bama: 
2455. J. DAY gad W. DORDBR, ** Construction of cabs, coaches, 
carriages, omnibuses, dc.” —. ‘pated With 4 August, 1867. 
This invention consists in the use of angle or T-iron or steel, or tubular iron 


or steel, for the framework, and of corrugated metal for the roof and floor, and 

of tubular metal for the shafts ont centre somtre pillar in “hansom cabs,” such frame- 

work being connected testo OY metal serew, bolts, or rivets, and. if required, 

the whole or part may be galvanised or painted to prevent corrosion. 

2362. A LEvgsOw, Manchester, * Hoods or coverings for perambulators, bath 
chairs. carriages, &c.”— Dated \Tih August, 1867. 

This shaban nly, om. consists in the application of a coiled wire or plate spring to 
the pivot or centre pin of the e-joipt on which the hood turns when being 
Taised or lowered, or in the applica'iop of india-rubber or other spring to the 
front frame of such hoods, gp to arranged that the hood sha!l be raised thereby 
and epenei and held in Wiad bos when it is released from a strap or cord 
which retains it in its tivn, go that the spring forms a self-acting 
hvod, lifter. or opener and retainer. 
om. c. Ee Prankfort-on-the- Maine, “ Ratlway carriages.” —Dated 19th 

ugust, 1867. 

This invention comprises many features. the details of which are too volu- 
minous to be produce’ here. Que part of the inyention consists in completely 
isolating railway carriazes from their frames. Another in the employment of 
a epecies of double springs. 

2392. W. THOMAS, oe, “ Apparatus for registering the number of pas- 
af carried in omnibuses.”—A communication.—Dated 2\st August, 


Here the manner in which the registration is accomplished so as to secure 
roper indication of the nymber of passengers carried during a day, or other 
unger or shorter period, is by the eenductor moving a certain handle whenever 

& passenger enters or leaves the omnibus or at a particular part of the journey ; 
or, if desired, the pa-sengers may move the handle. The movement of the 
handle is conveyed by certain transmitters to a registering apparatus, which, 
each time it is moved, cayses the next higher consecut've number to appear, 
and at the same time to sound a bell. or give an audible signal. 

2412. T. LAWSON, Liverpool,‘ Ships and vessels.” — Dated «2nd August, 1867. 

This invention consists in constructing the bottoms of ships gnd v: ssels 
concaved longit the ity extending only to where the floors 
begin to rise at each end, thus admitting, at the same time, of a fine run and 
entran:e. 

2413. J. M‘'NTYRE, Jarrow. Durham, “ Protecting iron plates from the action 
of sea water.”— Dated 22nd August, 1867. 

This invention consists in fastening on to the plates to be preserved sheets 
of Muntz’s metal, zine, copp:r. &c., in the manner hereinafter descrihed :— 
The patentee fixes by screws or rivets to the iron plates strips of metal, so 
formed in the crogs-section as to leave grooves to adm't of the insertion of ‘the 
sheets of covering metal. The strips way be placed ip any position along the 

ship or vessel, &c., that may guit the width of the iro plates used in the 
structure. By means of thig arrangement the sheets of metal are contined at 
the top and bottom in the grooves of the strips. and are fastened to the iron 
plates by rivets or screws between the strips when required. 
2415. F. | ZIFFER, Bury, and W. GOODBRAND. Fan nia “ Warming carriages 
—_ in the of passengers on railways.” —Dated 23rd August, 
ty 


This invention congists iu effecting the warming by heaters in the form of 
cases, coils, tubes, or chambers of metal or other guitable material, which are 
placed in the interior of the ages in any convenient position, or in a 
chamber or in chambers in communication therewith, the cases, coils, or tubes 
being heated by steam conveyed from the eeeeee and distributed to the 
heaters in @ special manner. — Not proceeded with. 

2423. G. ALLIBON and E. WILSON, Worcester, “ < Gearing Sor steering ships.” — 
Dated 24th August, 1867. 
This invention canpot be described without reference to the drawings, 


Class 3.—FABRICS. 











“? 


Including Machinery and Mechanical Operations connected with 
tree re Manufacturing, Printing, Dyeing, and Dressing 
bc. 


22°9. A. M. CLARK, Chancery-lane, London, ‘‘ Reeds for weaving.”—A com- 
munécation.— Dated 6th August, 1867. 

Accoruing to these improvements all the requi-ite strenzth and regularity ‘s 
Tetainei in the reed, while, at the same time, each tooth posse-ses such 
flexibility and elasticity as to permit of the passage of threads of varying 
thickness, or otherwise imperfect, after which they immediately resume ther 
original position. The teeth of this reed are uni‘ed at one end by the 
ordinary process of tying and soldering, while at he other end they are simply 
receivel in a grooved sheath without soldering and without tying. if needed, 
the space between each tooth _ obtained by means of piates threaded on a 
uniting rod.— Not proceeded wit. 

2281. T. 8. Cressy and J. + ul Burton-on-Trent, “' Shrinking cloth.”—Dated 
7th August. (667. 

The ap -aratus here employed consists of a rectangular trough of tinned iron, 
&c., and of a wooden box of the same length and bread‘h, and having a grated 
bottom and a close fit'ing tid. The bottom of the box ts fitted into the top of 
the metal trough, and they are fixed together. The cloth is wound tightly on 
a roller; it is Jaid upon the grated bott»m of the box, and the cover is put on, 
The water is then boiled by a gas burner, or a smail fire grate erected under the 
trough, and the p'ocess is continued upti! the moisture bas saturated the roll, 
or steam from a separate steam boiler may be Ivd into the trough. The cloth, 
being tightly rolled up, is compelled to contract uniformly, as it shrinks under 
the i of the and beat. 

2299. H B BARLOW. Manchester. “ Doubling and winding machines.”"—A com- 
munication. Dated \0th August, 67. 

The patentee claimsall the part culara:d general arrang of the 
and es ecially the'use of a single instrument which, bearing both hobbin and 
stop motion, places them at the same time out of the reach of the moving power 
when a thread tog Also the means of stopping the bobbin instantly, and 
allowing the bobbin to be mowed round at liberty on its axis whca this motion 
is at the erd of its epurse. Als» the sel’-acting arrangement of parts describe, 
or any «quivalent sy-tem, of lift'ag the bobbins aud di-engag ng the balanced 
catches tv place them wore within the reach of the attendant, Also the parti- 
cular arrangement of a plece serving at once as bracke's the various parts as a 
stop piece for the bobbin, and stop piece for the counter weight of the self- 
acting lifter, and as inclined plane to isolate the bobbin at the end of the motion, 
which cau-es its rotation to stop. 

2202. G. HODGSON, Bradfond, “ Looms.” —Dated With August, \867 

‘The Firat part of these imp'ovements relates to means for «ff cting variation 
in the order of picking. particularly adapted to the use of the rotary shuttle- 
boxes. According to ane arrangement the pickivg tappets. whilst th: y are con- 
trolled to revolve in the motion of the loom, are yet capable of sliding endwise 
on their shaft, so that either may be in position to act on its bow! or wiper arm 
from a picking shaft, or to be om of the way to misg them, whereby several 
successive picks may by eflecied from either end of the | om. or the picks may 
follow each other aiternately Rees eke one and then the apposite end of the loom. 
The improvements relate, Secondly, to when successive p:cks of weft are capable 
of being effected from the same side of the loom, or what is called “ “pick and 

*4 = “4 by hee oe ee wate pal be lifted out of the way of the 

us ore the ‘1 eft iri 
po Rade wh nd, wing weft from the opposite side or 


2380€. +4 EDMONDS08, Blackburn, “‘ Pickers used in loows.” — Dated With August, 


The patentee claims, First, the construction of the entice frame of the picker 
of maleable cast iron in one piece, having the barrel part fitted with bu-hes of 
buffal» bide. &c.. to work upon the spindle, and with a receptacle for buff» 
hide, &+., to uct against the tip of the shuttle, substantialy as described. 

Secondly, "the mode of securing bushes of buffalo hide or similar suitable 
waterial into the barrel part of metal pickers by screw threads, or by expand- 
ing each end of a tuhe of buffalo hide, substantially as described. Thirdly, the 
mode of folding, applying, and seeuring a piece of bafalo bide into a receptacle in 

& metal picker frame to act upon the tip of the shuttle, substantially as de- 

scribed. Fourthly, the mechani«m for screw tapping metal pickers, the method 

and tools for forming screwed bushes of buffalo bide, and the too!s and system 

or method of swell ng or spreading over the ends of a piece of buffalo hide, 

which - against the tip of the shattle to secure it in the receptacle in the 
me. 

2311. A. TUNER, Leicester, and W. HEMSLEY, Melbourne, Derby, ‘* Manufac- 
ture of gloves, undershirts, drawers, socks, stockings, and other articles of 
clothing which are usually made from knitted or looped fabrics, &c."—Dated | 
12th August, 1867. 





hi 





The object of this invention is to adapt and apply a woven fabric for manu- 
facturing the articles of clotht: g above mentioned. The patentee claims, First, 
Propuciig the ahuve named articles from woven fabrics in the manner set furth, 

instead of from knitted or looped fabrics, as has heretofore been the case. They 





claim, particularly, producing the said articles with the required degree of elas- 
ticity by cutting up a woven fabric diagonally, or (if from a tabular fabric 
helically, so as to cause the tee I and weft thread to run in diagonal directi 
across the article. as in fabrics made in braiding mach very. They also claim 
the application to the purposes above inensioned of a woyen fabric yeed by 
introducing the weft at an one of 45 dey., or nearly so, to the wa’ Lastly, 
they claim manufacturing lined articles ‘dlothing _puitable for winter wear, by 
the use of a dquble or compound fabric hn ten by dividing the warp into 
two sheds. into one of which a light weft to form a face is introduced. wh le 
into the other a thicker weft to form the surface or liming is introduced, 
a* set forth. 
2323. G. and F. PILLING and J. JENNINGS, Halifax, “ Machinery for ‘ gaping’ 
or covering the lists or edges of fabrics.” —Dated \3th August, 1867. 

This invention relates to machinery or apparatus for placing and securing a 
web of closely-woven material over each list or of fabrics to be dyed 
along with the fabric, and technically known as “ ” The Bg neo 


menage oo hermano Aang lists either P into rolja, 

or end placing or webs ip pos sowing & ; 
al y a, he Rote Reteend Intotadtton inary 
ay roving or employ Teena | Sok 
the table, wre 


, on which is @ rotary 
receive motion by hand or power. itera across 
folding instrament is attached, whi 


of metal twisted spirally, leaving a space ayy oy het for the 
through. A series of guides or curved plates ig 
web and cord when used) into proper position, 
employed to draw or prope’ the fabric Anny 3 B =f 


in'ermittent motion by ratchet wheel and were ny fe e Ace. egcapizic, oF 
crank fised on the rotary sheft. The pcdroulgr 97 

needle mounted on a spindle. t owhich atory rotary ry okion is givep by an 
ercentric, cam, or crank on the rotary shaft, we 4 = operating a toothed 
segment wheel in gear witha pinion on the gaid spindle ; pout 4 looper or 


instrument for taking into the loop of a thread formed by Lit, ire efter | 
passage through the fabric is hinged go ag to be gperetes by a lever and oh 

attached to an eccentric, cam-groove, or crank, fixed rhery thet oe 
taking into the threed, forms a loop, and transfers arty! to ys pattalle pease 

the needle to pass through on its next insertion. 


2325. H. M. MBLLOR, Woltingham, “ Circular bajiting frames.">-Dated 13th 
August, 1867. 


Here, in place of a wheel with radial slides. the tee makes a wheel 
carrying levers, each capable of rocking on its ase ee nd from the gentre 
of the wheel. Each lever has a sipking nib at one one ph near its other end 
it rides upon its{ulcrum. The slong levers are $tied into redial slots jn the 
periphery of a cylindrical bogs wh them, and the whole ie carried 

ro nd by means of a driver wheel in “Connection with it, working on to the 
stem: of the needles and as egch lever comes round to the point where it ts to 
sink the yarn, a cam within the circle of the wheel acts on the lever pro- 
trudes forward the end on which the nib ts formed. @ lever is rwerds 
brought back by another cam surface. Another ee of the bnrpntign ts, 
when constructing a circular knitting frame, in using needles with spring beards 
able to slide in a ¢irection parallel with the axis i aboat — Bw hon ~ re a3] 
as already mentioned, in conjunction with a 

sinking blades arran: ed eicher to slide radially,«r as pa > | ena ry 
crum, as above set forth. Amother part of the invention gelates to the 
arranging circular knitting frames to produee work with @ pick rib or seam 
down it from end to end, so that the work may more resemble that pro- 


duced on a flat frame. 

2333. W. TURNEY and J. ACKROYD Noftii “* Jacquard machinery or 
apparatus to be used in the luction 0, figured or ornamental lace gad 
other fabrics.” — Dated \3th August, 1867. 

This invention consists in the employment of two driving shafts and two 
sets of driving cams, which communivate motion to the several parts of the 
Jacqvard machinery or apparatus. By the employment of two shafts and two 
sets of cams consiructed according to this invenvion the inventors are enabled 
to givea greater range to the throw of the bars.—Wot proceeded with. 

2336. C. HOLLIDAY oy ot any) oop pores Sor printing woven and over 
Sabrics.” - Dated \4th August, | 

This invention relates to noma gad spots and other forms er figures on the 
surface of fabric or material, pgrticularly when using for the purpose paint, 


japan varnishes, or other matter of a semi-Suld or glutinous nature, the 


fluidity of which is increased by heat so as to facilitate its application, and of 
which comparatively large q ities are req to be imp d ata time, 
and the improvements consist in ad i binations of means for 
applying the heat required, and by which pen dy different colours may be so 
applied ‘at the sane time. 

2349. R. CLRLAND and R. CUNNINGHAM, Paisley, “ Manufacture of weven 
Sabrics imitating fabrics woven with horsehawr.’—Dated \5th 4 ugust, 1$67. 
This invention consists in weaving “ seating” or tours for covering furni- 
ture and crinoline, or fabrics for skirts and other parts of wearing apparel, and 
also other fabrics, with cotton thread, or other suitable spun material, instead 
of the horsehair hitherto used in weaving such fabrics, the cotton thread, or 
other spun material, having the requisite hair-like consistency and glage 
imparted to it oy process of dressing and polishing.— Wot mt proceeded with 











grooves ‘» the paid “ends, * 
of glue, aver of thin calico being 
ends, Mf pr ferred 
'. Preston ROASDALB, end W. L. L. LEAVER, Biack- 
burn, ~ Dated 22 Bay my 1867. 
Tai vein connate making back bearer elastic, ard in dispensing 
with the weights and lewers usted in weighiyg the yarn.—Wot proceeded 


2405."B. Kine J. LOWDEN, and W. GARTSIDB, Oldham, “* Carding engines.’ —~ 


se penetes “Aehan, ‘Bin ‘hie, 
manly tay Re Bsa ae trip or eleam the doffing 
sree ea 
ent, 
with of» Teckprocating or cons’ antly-revolving 
Stripping rol'er; Secondly, the novel 


a8 shown, wher by the teeth or cards 
wings pees terse in the same direction as 
speed Se Saeth being opposed and 


as bitherto, as described. 
Leeds, *' Solvent or duigrges processes.” — Dated 22nd 


invent on relates to a mode of combining the influences of high 
& mperature aud great pressure in solvent or detergent processes to be applied 
te @issolwing the guwmy or re-inous ma ters adhering to the fibres of varius 

- or for cleaning fibrous maierial of animal orig'n, such as 


and gee ofa roller or 


strength suite’ to 
is d to be employed to force 
the solvent or deterget liquids through the ad when the goods to be 
operat.d upon are arranged ip the vessel. 
411. H. Hiteetns and T. 8. WatTworTH, Salford, “ Machinery for preparing 
cotton and other materials for spinning.” "Dated 22nd August ‘867. 
This invention coy Firstly, to those card ng encines in which a series of 
flats is mopeted upow a trevelling chain, gud consists in an arrangement 
ae ge de the grinding of the flats is regulated by the surfaces which register 
+ henterd operation for carding ; Second y, the inventors attach 
the e chal wb srr Se flats se one side thereof insiead of to the middle, as 
usual; Thirdly, the tes to carding e gines in which the flats 
ee moved forward 7 are indiv dually carried byek. In machines of this 
class they cause A. flats to pass in contact with siripping and grinding sur- 
faces, ed dD Mok, and grinding arrangement similar to 
that for S pre gromes to J. Higgins, dated 
pre iith, 1867 (No. ria 
top 


i Four niy, the Invention o-msine in 8 wethed of 
jabbing or rov/ng frames fa of the imyention relates t» the 
ne ; 

Nol proceeded with. 





r part 
consists in methods of adapting the flyer to the 
D, WHITTAKER. Blackburn, “ Healds or heddles used ia looms for weav- 


Dated yird A 167. 
invention relates those descriptions of healds or heddles in which 
the modes of Meters 


In ong mode the 





Olass 4. AGRICULTURE 
Including Agricultural Fagiess, Tieton, Tmplemente, Flour 


2272. H. H. Muppoce Sarees. London, ‘ Apparatus for sorting, sereeniny, 
and classifying corn, &c.""— 4 communication. — Dated 6th August, 187. 

This invepuan coprists in arranging and combining a series of concentric . 
cylindrical sieves or screens of different diameter one within the other, each 
sieve or sereen haying apertures, holes, or meshes of @ different size, those of 
the inner screen being largest, and those of the outer screen smallest, so that 
the corn. &c., being fed into the inner screen, and rotary motion being eom- 
municated to the series of screens, the meshes or apertures in the inner screen 
will arrest the largest grains or pieces, and the remainder of the corn. &c., w'!! 
fall through to the second screen, where again the jargest grains or pleces will 
be ee the remainder passing through to the third screen.—NVot proceeded 
w 
2201. T. J. Banus, Farndon, . ** Manufacture of wheat and other 

into ."~ Dated August, 1967. 

The patentee claiuas, First, the wae of the fan described end shown, by which 
de ha bdo T Case, end kept at a pressure, and is also caused 
to partake of the jon of the stone for cooling the stoves. and keeping the 
pear ne and pager case ini Bat ary; Secondly, the apparatus describe! 


he milistone case, both by the 
oss | Hie cand fan, EG ote foray ipto OI otkee sizeams issying from the millston: 
pod y and entry Ve 





2364 A. LEES, Greenacres Moor, Oldham, and 5 W. H. RaopES, Hollé I, 
near ip di Wy cotton, wool, éc."— 
Dated 2nd August, 1967. 

This invention is applicable to the for and d ig called 
self-acting mules, and it consists, First, in an improved change motion. appli- 
cab e to the cam shaft. This motion ig co of an interval ratchet wheel 
rey: d on the shaft p»gsing through the bollow cam shaft, to which is hinged a 
catch, which is brought g!ternately into gear at opposite sides of the ratebet- 
wheel by a pair of sliding rods acting when required on a swell fixed to the 
catch above referred to. These +liding rods are actugted at the end of the 
stretch. and when the carr'age has rup in by stops on the usual side rod. 

2365. T. SAGAR and T. RICHMOND, Buruley, Lancashire,‘ Looms.” —Dated Vith 
August \s67. 

This mvention relates to the ‘‘!atting off” motion of looms, and has reference 
to a former patent, dated 4th duly, Isn6, No. 1775. It consists io dispensing 
with the catches and raichet- wheels described in the former patent, aud ia uang 
in licu thereof the following parts:—To the ggle of the usual vibrator the 
inventors fix a toothed segment or lever with a stud or studs; the teeth of this 
seginent or the studs of the lever take into the teeth of a wheel, on the boss of 
which is a pinion gearing into a wheel on the axle of the warp beam. When 
the tension of the warp depresses the vibrator the t.oth of the segment or the 
stud of the lever is raised and al'ows one tvoth of the wheel in which it 's to 
slip, therehy letting off a portion of the warp; the ports remain in these pogitiogs 
while the tension of the warp depressing the vibrator again allows gnotber taoth 
to slip, and thus the warp is let offas required. The te-th of the segment or 
the studs of the lever and the teeth of the wheel in which they work are or miy 
be case-hardened or made of hardened steel. The Second part of the inves- 
tion consists in tightening the warp when the reed is beating up the weft by an 
eccentric on the crank shaft acting on a lever to whieh the vibrator is eop- 
nected, or by connecting the lay sword or the lay to a lever loose on the axle of 
the vibrator, in the upper arm of which lever is a set serew against whieh the 
vibrator presses when tae reed beats ap; or the same result miay be obtained by 
connecting the luy or the crank shaft by other equivalent to the vibrator.—Not 
proceeded with 
2406 J. HOLRO¥D Leeds, and W. FirLpHouse, Batley, York, ‘‘ Twisting or 

duubling yarns in mule spinning machinery.'— Dated \ith August, (»67. 

The oj ct here is to produce yarns with an irregular twist at stated intervals 
upon mule frames. This irregular twist is effected by diepensing with the aeual 
motion to the drawing or delivery roller, and by causing it to pause at given 
periods in its revolutions, whilst delivering the yarn to be twisted, such perigd 
being dependent up n the space required between each irregularity, the inter 
mved.aie space presenting the ordinary spiral twst.— Mot proceeded with, 

2374. T. TUNSTILL, Burnley, Lancashire, ** Preparing size for warps, &c.”— 
Dated \9th August, ‘7. 

This invention consists in the use of a boiling vessel or pipe lee Ah ve 

ference, in or near a vertical position, having an inlet at t 
top. A steam pipe is introduced through the which ow wrt y oe negr the 
bottom of the vessel, and having perforations therein. The sual mixing v ssp! 
is employed, and an ordinary force pump is connected thereto and :o the inlet 
of the boiling vessel. The pump ¢raws the size from te mixing vessel and 
forces it into and gradually up the bviling vessel or pipe thr. the outiet 
to another vessel for supply ; or it may be conducted from thé outlet direct 
t» the sizing machine. Sieam at high pressure is forced through we 
tions of the central p pe, which arixes and combines with the size, reby it 
b-eomes thoroughly boiled in its passage there th h. A tap or vaive is 
applied to the outlet for closing the samme aud regulating the quaft ity time 
of discharge, and a pipe with t weighted vaive ip also connected to inlet 
pwe for returning the surplas qugntity forved by the pnp back Into the 
mixing vessel 

2378. C, E. BROOMAN, Fleet-street, London, ** Coloyurin: Crippring ornamenting fabrics 
and other surfaces, dc.” A communication. - Dated (9th August, 1887. 

This uvention mainly consists in apptying upon fabrics and other surfaces jo 
be coloured or ornamented a quid in a state of fine mist, cr very fine spray— 
that Is to say, in the gtaie of extreme reduction ae palveriepiton—syeh 

‘iquid conta\ning colouring mattess or substances which will coiqur or ornament 


the fabric or surface, 
is in spools, reals, ox bobbins.” — 


2490 W. PosTOoK. Manchester, 
Dated 2\st August, \07. 

In the case of epucls the ends of which ere farmed separately from the 
barrel, and of the same or a different material, and age afterwards attached to 
the barrel, the patentee removes a portion of the wood from the centre of the 
barrel by boring, so as to form a cylindrical hole through the barrel of Jarger 
cigneter than is ordipardy made to suit the qpind es of the windire 0s 
the thickness of wood in the barrel after being bored being sufficient only to 
cive a suitable strength to the b .rrel. The ends he forms of wood, bone, metal, 
&c., by turuing an annular groove in one side of each “end” of a suitghje size 
t fit the end of the barrel, the said “ends” being otherwise ry Ay ph 
suitabie appearance to the spo.l, and (o enable one to be im the 
ordinary machines in the usaal manner. ueeak ee t attached to the barrel 
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ong shove tt te line ine of the flotation of the dust and 
ate the other mipgled with the meal and the 
yt 
such saivicnen to is effected § and —— 
into which the air and prodyets of 


td ly th and the by which 
y.t 
final separation is effected bet 


recess described and shown, 

rinding are thrown, and In which a 

oes Ob al and dust and the air and other 

gaseous matter, the latter iy porentved 6 free escape upwards, whilst the 

meal and dust are detained by shes and contractions so ‘ar as to prevent the 

e-cape of air downwards. He also claims the throwing of the upper current 

invo the recess at @ polut at which it eso aid in preventing the upward escape 

of dust or meal, as descrited and shown; Fourthiy, he claims the mode of 

balancing the running stone described and shown, and aay modification of the 
same, 

2316. J. SHAKKS, 4rbroath, Forfar, and 3. CARGTLL, Leadenhall-street, 

London, ** Lawn mowing machines.” — Dated 12th August, 1867. 

This invention consists ip con-trmeting the sole plates or bottom blades of 
lawn mowing machines so a4 to be reversible —that is to say, ‘he sole plates or 
hotwwm blades ate made with two edges, so that when oug edge is worn the 

¢ can he unscrewed amd reversed or turned round, when the new edge will 
brought dato cunsact wilh Uae Cul ler. 
eE—_ 


Ciage 6 -BUILDING 


Frdintueg Br mig 3 and Tile Machines, Bricks, Tiles, Drain Pipes, 
ouse Fittings, Warming, Ventilating, dc. 
2273. F a we Brommich. Safford,’ Pulleys for supporting window 
Srames, &¢c.” — Dated: th August, 1847. 

Thig invention congisis of improvements ip that pert of pulleys for auspending 
window frames, , called the mortise plate. The pat piee makes the mort se 
plate with periceur ie ends, he makes in the centres of the seruieircular 
ends the holes throug actews are passed to secure tbe inortise plate 
in the mortige of the As mJ or other article. He also maxes the opening 
in the mortise plate in which the bowl or wheel «f the pulley works with 
semicircylar ends. 
me M. JONES, Worcester, “ Kitchen ranges.” - Dated (th August, 67. 

claims constryein« aud arranging the ues of the top and 

volte ovens of kitchen ranges, aud cambining the said Ques with independent 

vertical bert flues, substantially ag described, whereby ape or 9 her or bow of the 

ovens may be heated at pleasuce, aud the quantity of heated alr eirculating 
about them regulated. 

2297. C paren. pon, Prgayees * ‘ Apparaius to le applied to chimney tops.” — 

Dated Ub 
Here toe aan employs a paries of fupnel-shaped rings haviag an inner 


diameter corvenp: wilh the width con Save. These riugs are fixed 
horizontally, and one atoms the asbar, with their mouths duwawards, and with 


aces hetw Fret santas yt 80 that the wipd blowing 
ingt them faoroaiauy 
ape the 
chimney. 
Class ¢.—PIRE-ARMe 


upwards ip a vertical direction, 
including pene Arte Shots, Shelts, Gunpowder, Lin- 
ar ar 


are vs tends to drew the smake ont of the 
Cannon, Shots 
for Defence, Gun Car » LC. 
nag A a _Pasansan, Bdinburoh, ‘ Cartridges oad Sre-arne. "—Dated Th 
S Gio laventien & te Cee oe ee wae te oe. 


The « 
cient length for ap bateligibie be de- 
sri and astrated fore guar ofthis foul 
2318. W. T. ELEY, Gray's-inn-road, Londen, “ Means for rendering 
rr} OF cartridge cass for fre rma walarproof.’ — 12th August, 


This lavention consists in goating cartridges when meade up (or in coating the 
paper cartridge cases previous to beivg @iled or charged), wilh wax, stearine, 
be akin, apn Gigsived in coal ter or osber suitable apirit oF solvent in such pro- 
pariious 85 to remain Guid er gauu-Buid when cold The castrieges or their 
paper cases axe dipped or immersed in a ovld sulution of the above name! com- 
pound or materials, from which they are taken and allowed to dry, and when 
the spirit or solvent has evaporated, the paper cases or cartsldges will be coated 
with @ thin coating of the wag, stearipe, &c., contained ip the solution employed. 
2328. N. F. HALLIDAY, South Kensington, “ Breech-leading fre-arma.”— Dated 

\3ua duos, 1867. 
lave: tae qoeatafe. Hist. i Wap anstianiar cvntrmalicn of the rear face 
of the barrel, ie romt and wa fc of movadle piece carrying the expiod- 
ng pie r si A -~ face ed fised piece bebind ‘he muvehble piece, 


3 Third y, in 
a ded 





the movable piece to allow of the escape of 
e case; and, Fourthiy, in the combination of the parts of 
We cannes bere give space to the 


che form ion of 
the oot ata ol 
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Marcu 20, 1868. 





2335. A. M. CLARK, Chancery-lane, London, “ Fastenings for securing bayonets 
on fire-arms.” - A communication.—Dated \4th August. 1867. 

This invention consists in having the socket or tube of a bayonet formed 
with a 1 mgitudina! slot in which a spring having a shoulder or projection at its 
inner side is fitted, the lower end of the spring being secured by a screw, rivet, 
or otherwise, to the lu-ver end of the bayonet, socket, or tabe. The exterior of 
the barrel of the fire-arm near its muzzle is provided with a projection over 
which the shoulder or pruj-ction at the inner side of the spring catches, when 
the socket or tube of the bayonet is fitted on the end of the barrel, and firmly 
secures the former on the latter. 

2343. H. BESSEMER, Queen-street-place, Cannon street, London, “‘ Ordnance and 
to beused projectiles, dc.” —Dated \4th August, 1867. 
aut paentee claims, First, in the construction of ordnance, the formation of 





the shot; Secondly, in the constructi 

the employment of longitudinal flanged bars surrounded by cylind ‘rs or ho»ps; 
Thirdly, ca:ting ordnance with air cells around the bore, as described; Fourthly, 
the traction of by building up flanged hoo»s or rings by turning 
such rings or hoops, and rivetting the same together; Fifthly, in the construc- 
tion of ordnance, the emp'oyment of a tube ani jacket having a space between 
them for the storing of co npressed air, as deswribed; Sixthly, forcing the pro- 
Ject le into the gun by means of hydraulic apparatus, as 4; 8 iy, in 
the construction and working of ordnance, causing the projectile to form the 
valve closing the main air passages by which air is adnitted to the rear of it 








for its propulsion; Evghthly, the employment of studs in rifled projectiles | loope 


arranged ‘o alter their position to suit the differential pitch of the rifling, as 
described; Ninthly, the employment of a disc or cover to the muzzle of guns, 
using compressed air fr the prooulsion of the projectile, and forming a partial 
vacuum in such guns, as described; Tenthly, constructing ordnance in such 
manner that the projectile may be forced into a contracted part ofthe bore, and 
so retained until when the discharge is require! it is started by the admission 
of air to its rear by a small valve or cock; Lastly, in ordnance constructed to 
throw projectiles by p d air, the employ of a cock or valve to 
=r Premature accumulation of air at the rear of the projectile, as 
esc le 








Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
2298. H. A. BONNEVILL®, Bayswater, “ Stringed instruments.”—A communica- 
tion.~ Dated \0th August, 1467. 

This invention relates to the just equipoising of the resistance with the power 
in stringed instruments having sound-boards, and more particularly in pianos, 
by using the same metal. so that the expanstn and contraction is the same, 
from which results the more perfect maintenance in tune of the instrument 
and a greater sonor'ty, and consists in connecting the board which carries the 
pegs of the strings, which are taade of wire, with that to which the said strings 
are fixed by forged iron bars bound together by iron connecting rods to prevent 
their going apart.—Not proceeded with. 

2338. C. F. BOWER, Brighton, “ Combined bed, couch, and chair for the use of 
invalids,”"—Dated \4th August, 1867. 

This invention consists, according to one arrangement, in providing a strong 

rectangular frame supported on four legs with castors, to one end of which 


* frame there is coupled, by a hook or otherwise, a carriage for supporting an 


invalid’s chair, such carriage having the usual pair of hand-propelling wheels 

in front, and a swivel wheel behind. —Not proceeded with. 

2342. A. W. WILLIAMSON, Fellows-road, London, ** Limps.”--Dated 14th 
August, 187. 

This invention relates to lanps for burning heavy ols. To burn such oil 
efficiently, however, it should, as it rises 'o the burner, and after it hasbeen sepa- 
rated from the bulk of the oilin the reservoir, be highiy heatet by bringing it in 
contact with a heated wicks tube of some length [o fulfil hese conditions the 
inventor employs, in order to draw the oil up out of the reservoir, a wick or 
wicks of large size, which he calls feeders; they are much larger than the wick | 
on which the oil is ignites to form the flame of the lamp, and with the latter 
or flame wick the feeder wick or wicks are kept in close contact near up to the 
flame of the lamp.— Not proceeded with. 





Class 8—CHEMICAL. 

Including Special Chemical and Phar tical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewina, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

2285. A. M. CLARK, Chancery-lane, London, * Metallic alloy.""—A communi- 

catien.— Dated sth August, 1867. 

‘The patentee claims the ition of the imp d alloys,to which he 
gives the name ‘‘minargent,” the chief featares being, First, the introduction 
of pure ig and pure alumini in the alloys, as described; Secondly, 
alloying tas consiterable proportion of nicke!, notwithstanding its known anti- 
affinity to alaninium. He does not confine himsel! to the exact proportions of 
each of the comp »nent parts of the alloys. 

2292. W. R Dawson, Windsor-chambers, Great St. Helen's, London, * Pre- 
paration of titaniseroug iron sands for smelting.’’ Dated 9th August, 1867. 

The patentee claims the use of sawdust or wood in small pieces or particles, 
either with or without small coal. in,or about in, the proportions stated, fur 
preparing titanif-rous iron sands for smelting, as described. 

2305. Rt. GirpwooD, Edinburgh, “ Composition to be applied to sheep and other 
animals for the purposes of destroying vermin and parisitical life thereon.” 
Dated \O0th August, 1867. 

Th: patentee claims the comoounding or mixiag together of an «il or oils 
obtained from tar or resin and au alkaline lye, to form a “dip” or co nposicion 
to be applied to sheep and other animals, as ciescribed. 

2282. E, T. HORSLEY, Alfreton, Derby, ‘* Treating cast iron.” —Dated 7th 
August, 14. 

The obj-ct the patentee wishes to attain is-by flaxing and purifying ths 
cast iron whilst in a tate of fausiun, either as it runs fro» the blast furnace or 
from other smelting furnaces—to convert it into a clear and hard su'stance for 
the casting of steam ind other cylinders, and for beariugs, retorts, and other 
articles, and to produ’e iron more convertible into s‘eel, and for making steel 
He attains these end« by the use of borates of the fixed alkalies, or alkaline 
earths, or mixtures of the same, with the a'kalies, alkaline earths, or other 
carbonates, or mixtures of boracic acid with the a’kalies, alkaline earths, or 
such of their salts as, when heated with boracic acid, yield fusible borates. He 
works with or without a current of electricity from a battery. 


2230. T. LUTHRINGER Bloomsbury-square, London, “ Red colouring matter.”’— 
Dated 6th August (867. 

The patentee cisims, First, the production of this new colouring matter by 
reacting 01 the fuschine dissolved in water or d lute! alcohol by oxygen con- 
tained in bi-oxide of hydrogen, or oxygenated water, in co operation with the 
mineral or vegetable acids and the action of heat; Secondly, the above 
described process fur the f e and preparat of this colouring matter ; 
Thirdly, its application, industry, and more especially to the colouring, by 
dyeing or printing of textile fabrics such as silk, wool, cotton, and thread, anJ 
also of paper, feathers, skins, and ether materials. 

2308. C.D. ABEL Southampton-bui!ldings, Chancery lane, London, ** Removing 
sulphur, phosphorus, and other impurities from tron, steel, &c.”-—A com- 
munication.— Dated 14th August, 1857 

This invention consists in removing the sulphur, phosphorus, and other impu- 
rities from iron and steel during their manufacture by what is known as the 
** Bessemer” or ‘ pneumatic process,” by introducing into the converting 
vessel carbonic acid gas, either q to the introduction of the air blast 
or in com»ination therewith.—Not proceeded with. 

2314. A M'DOUGALL, Manchester, “ Extraction and separation of the sulphur 
contained in products resulting from the alternate exposure of certain 
metallic orides to gases containing sulphuretted hydrogen, and to oxygen.” — 
Dated \ith August, 1867. 

The docaments relating to this invention are with the law officers, “ under 
objection,” and cannot at present be seen, 

319. G. DAVIES, Serle-street, Lincoln's inn, London, *‘ Centrifugal apparatus 
for washing sugar.’ —A communication. — Dated \3th August, (867. 

This irveution consists in providing the ordinary cen ritugal tubs with an 
apparatus by which a wall of dry sugar of uniform thickness, concentric wiih 
the wall of the centrifugal tub, may be formed within the same, for receiving 
the application of jets of water for washing or puri'ying the sugar, and also in 
the mude of pera:ing such apparatus. —Not proceeded with. 

2327. A. SWAN, Kirkaldy, Fife, “‘ Apparatus for evaporating or recovering 
lees.” - Dated \3th August, 1867. 

This invention chiefly consists in employing or utilising the flame and heat 
produces from burning lees in the ordinary pan or roaster. For this purpose 
the inventor places the bottom of a vertical tubular or other boiler upon, or 
partially upon, the pan which contains the thick lees to be burnt or roasted, 
The flame and heat from the burning lees thus assist in raising steam in the 
boiler, and he employs the heat trom this bviler for evaporating thin lees pre- 
ferably, as described in the specification of his patent of I6th October, 1866 
(No. 2671). The pan or roaster is heated by furnaces in the ordinary manner. 
—Not proceeded with. 

2330. C. E. FLOw&R, Stratford-upon-Avon, “Cooling brewers’ worts and beer.” 
—Dated 13th August, 1867. 

The patentee claims the improvements in cooling brewers’ worts and ber 
describe i—that isto say, by the use of brine or other dense solution, which 
has been artificially reduced to a low temperature. 

2344. J. T. WAY, Russell-road, Kennington, “ Treating phosphate of lime for the 
manufacture of manure, &c.""—Dated \4th August, 1867. 




















This inventioa relates to the production from ordinary phosphate of lime, 
and the use for manure, of a compound of lime and phosphoric acid, inter- 
mediate in position and ch b 





' 


of lime and acid, or soluble phosphate of lime. The details of the invention are 
very voluminous. 


Class 9.—SLECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 


2307. F. H. Houmes, Paris, *‘ Apparatus for the production of the electric light.” 
—Dated | ust, 


Oth August, 1867. 

This invention has fr its object the prodaction of electric light by the aid of 
an electro-magnetic machine so constructed and arranged that a lower speed 
of rotation to that hitherto required will suffice to produce the desired intensity 
of light. 


Class 10.—MISCELLANEOUS 
Including all Specifications net found under the preceding heads. 

2275, E. CORNELY, Paris, “ Sewing machines.” —Dated 7th August, 1867. 

The patentee claims, F:rst, the combination with the revolving looper of the 
Willcox and Gibbs’ machine of an auxiliary looper under the arrangement 
described, whereby a Willcox and Gibbs’ machine, without changing its func- 
tions as a single thread machine, may be used as a double thread machine, 
substantially as described. Seconi'y, operating the reciprocating auxiliary 
r by a circolar eccentric, substantially as eet forth, Thirdly, the combi- 
nation of the oscillating lever which drives the reciprocating looper with the 

itman and its extension, substantially as described. Fourthly, the combi- 
nation of the driving mechanism of the reciprocating looper with the driving 
mechanism of the rotary looper, and of the needle, by a reciprocating lever 
receiving its movement by an oblique pin on the connecting rod of the eccentric 
of the main shaft, substantially as described. Fifthly, in combination with the 
lever for driving the reciprocating looper, the pling and pling device, 
substantially as set forth. 

2276. C. MCDERMOTT, Brixton, “ Eyelet and paper fastener combined.”—A com- 
munication,—Dated 7th August, 1867. 

This invention consists in forming a paper fastener with an eyelet by means 
of which a hole will be secured through such mas-es of paper as I: is desired to 
bind together, and through which eyelet or hole tape may be passed for further 
secaring the pavers and affording means for the application of seals, legal or 
other. Also for the ding parate pack of paper together. 
2279. R. H. MITCHELL, Cockspur-street, Charing Cross, London, ‘** Dredging 

machinery.”—Dated 7th August, 1857. 

This invention consists I» the tollowing arrangements :—The patentee makes 
the upper tumbler or roller over which the buckets pass, and by which the 
bucket chain is driven, capable of being raised or lowered so that dredging 
may be effected in deeper water, and higher barges may be loaded than with- 
out such an arrangement. He also makes the upper tumbler with the ladder 
frame capable of being lowered to ths deck when the vessel is going to sea, so 
that top weight may be done away with. We cannot here give space to the 
details of the invention. 
ser M. HAMER, Manchester, “India-rubber thread cutting.”"—Dated 7th 

ugust ,'85/. 

This invention relates to those machines in which the India-rubber is caused 
to revolve while a cutting tool advances, retreats, and ig traverse’ so as to 
sever succassive strips of the material and consists, First, In causing the said 
cutter to advance at an accelerated speed. Secondly, in an arrangement of 
self-acting apparatus for causing the cutter to traverse for succe-sive cuts, 
Thirdly, in a method of adapting the cutter for ditferent thicknes-es of 
material. The invention cannot be described in detail without reference to 
the drawings. 

2283. J. P. BINNS, Leeds. “‘ Machinery for the manufacture of paper bags.”— 
Dated 7th August, 1847. 

This invention has reference to a former patent, dated 18th August, 18°6 
(No 2129), and the specification is too elabora'e to be quoted here sufficien.ly 
in detail tor an intelligible abstract. —Not proceeded with. 

2286. C. BENSON Leeds and J. BARKER, Hunslet, near Leeds, ‘** Moulds for 
the aed of pipes, cylinders, pillars, rollers, &c.’""—Dated 8th August, 
1467, 

Here the model of the intended pipe, &c., is supported horizontally upon 
movable and adjustable bearings, by which it may be moved up so as to bear 
on the opposite surfaces of the mould, leaving only so much of it above the 
table as may be required for the time to be moulled. The parts of this table 
ave capable of sliding horizontally on guides, and they are moved to and fro by 
hand or by screws or racks and pinio..s,or by other suitable means so that 
they may be adjustable for receiving between them models of different sizes. 
The parts of the table are provided with recesses or openings through which 
may rise guides, operated by racks and piniens, or otherwise, to retain the 
mould boxes in po-ition, or such or other recesses or openings may serve 'o 
receive parts of the mould boxes. The guides may be held in position when 
raised by pins oratauds. When the desired model has been placed in position 
between the parts of the tabie, the parts of the table are+l.dden close up to it; the 
mould box is then placed in position on the table, and the sand is rimmed in 
the ordinary way. When this has been done to the extent desired the model 
is allowed to drop from the sand by actuating eccentric or other motion to the 
bearing of it. The box may then be turned over, when it will have the mould 
rd ag part of the model which projected above the surface of the table formed 

n it. 

2288. F. WorTH. Frankfort on-Maine, ‘‘ Machine for stamping letters.”"~A 
communication. — Dated %th August, 1867. 

This machine has a roller for the letters to rest on, and the roller has pins or 
claws arranged to project through its surface, and take hold of each of the 
letters lying thereon. These claws bring the letters into the proper position 
for another roller with gutta-percha guide wheels to seize and press them 
again-t the first reller, whle the stamps which are carried by the second 
roller are printed distinctly on the said letters. This is done, however, without 
8 opping the downward movement of the letters, which are guided by con- 
ducting bands into a box, where they arranze themselves in the order in which 
they enter the machine. Ir. proportion as this box is filled with the letters, it 
is moved on rails oy means of an eccentric pusher and a rack, so that the box 
is emptied as fast as it is fliled. 

2290. VY R LAK8&. Southampton-buildings, Chancery-lane, London,“ Printing 
presses.”—A communication —Dated \8th August, 1867. 

This invention retates to a printing press with a rotating or vibrating im- 
pression cs linder or platten, and a similarly operating tyve-cylinder or bed, 
with a straight ‘‘’orme ;” and the improvements consist partly in the peculiar 
construction of the impression surface of ‘he platten, and in the mode of gearing 
the same in connection with the t) pe-c. linder in order to cause the platten avd 
cylinder to operate together to produce the required impressions upon the sheets 
of paper or other matertal intro ‘uced between them. The details of the inven- 
tion are voluminous, Not proceeded with, 

2293. F. J. SEymMouR, Southampton-buildings, Chancery-lane, London_‘* Box 
Sor holding twine, &c.""—Dated 4i't August, 1867. 

The patentee claims a@ case or box for hiding twine or cord constructed to 
be suspended from any suizab e support, and provided with a brake to preven: 
the running out or unwinding of the twine or cord by its own weight, as 
described 
2295, W. J. MILLER, Birmingham, “ Table knives and forks.”—Partly a com- 

munication,—Dated 9th August, 1867. 

This invention consists, Firstly, in attaching the blaJes of table knives to 
their handles by means ofa bolster formed of two parallel plates, between which 
the end of the ivory or other handle is inserted, the bolsier being secured to the 
handle by rivets passing thro..h the handle from one plate of the bolster to the 
other. Secondly, in making the bolsters of table knives of German silver or 
some other hard metal or alloy other than iron or steel, and attaching the 
bolster< to the steel blades by brazing or hard soldering. Thirdly, in improve- 
mets in the manufacture of meta lic handles for table Knives and forks.— Not 
proceeded with. 

2296. R HEATHFIELD. Birmingham, “ Machinery for the manufacture of cut 
naus,.”—A communication —Dated 9th August, 1867. 

This invemion relates to the *'feeder,” which consists of a tube slightly 
inclined, the end nearest the cutter being lower than the otherend. Through 
this tube the strip of metal from which the nails are to be cut is passed, and to 
the tabe an alternating motion of partial rotation is given in the ordinary way. 

© the end of tne tube, and on one side thereof, an arm is fixed, parallel to the 

axis of the tube. The extreme or free end of this arm is bent at right angles, 
and has a slot or openiny made in it, through which slot or opening the strip of 
metal passes. The outer end of the tube, or the end most distant from the 
cutter, is supported in a bearing which allows the tube a slight motion in a 
veriical plane. The inner end of the tube is pressed upon by a spring, the end 
of the spring being formed into a clip or bearing. The action of the feeder is as 
follows: —The strip of netalied through the tube and slot or opening in the 
arm is urged forward towards the cutter in the usual manner; after one nail 
has been cut from the strip the tube performs a semi-rotation, the end of the 
arm bearing on the bed of the machine, and cons:ituting an oscillating centre 
about which therotatory motionis performed. The inner end of the tube, together 
with the arm and strip, consequently rise and tall in a vertical plane during the 
semi-rotation of the tube, the tuve and arm being pressed down to the bed- 
plate, and lateral motion in them prevented by the spr ng described. The action 
of the ieeder is, after each nail has been cut from the end of the strip. to turn 
the strip at the same tin e, sligh ly raising it, and bringing it dow. again in the 
same position upon the bed-plate. the inotions being very similar to those 
effected by the human hand-in-hand fed nail cutting machines. 

2271. E. J. W. PARNACOTT, Leeds, *‘ Construction of trenatls.”"—Dated 6th 
August, 1867. 

The patentre claims forming trenails with a cutting edze, and capable of 
rece:viny a lateal expansion in the manner and forthe purpose described. 
2301. E. NewByY, Sun-street, Bishopsgate-street Without, London, “ Shackles or 

joining links.’ —Daied \0th August, 1867. 

Here the inventor so {orms the iron or metal of which the joining link is made 

that either one of its two segments will exactly coincide and be identical in its 








ordinary insolab e phosphate ‘ form with the other, He employs a through pin or key which is capable of being 


rivetted at each of its ends, thus securing them firmly together, and preventing 
them moving in a lateral direction or opening.—Not proceeded with. 

2303. A. M. CLARK, Chancerp-lane, London, “‘ Refrigerating apparatus.”—A 
communication —Dated \0th August, \867. 

This invention cannot be described without reference to the drawings. 
oe. warsop, Nottingham, “ Apparatus Sor cleaning windows.” — Dated \0th 


ugust, 1867. 

The main object here is to enable persons to clean the outside of a window 
from the interior of theroom. The patentee employs a frame which clamps on 
to the window sill or ledge, and on this frame he mounts a hor‘zontal axis 
Perpendicular to the plane of the window. This axis carries a stad on one side, 
on which a lever is mounted; it has a handle on its inner end, and at its outer 
end a socket is carried on spindles parallel 10 the stud on which this lever 
turns. Into this socket there is fitted a long rod, having at its upper end a 
brush and rubber for cleaning the window. By means of a spring this rod 
is drawn inwards so as to cause the brash or rubber at its end to press against 
the outer surface of the window. Then, by working the handle up and down 
whilst the hor’zontal axis is caused to rock, the brash or rubber may be moved 
over every part of the surface of the window. The horizontal axis may be 
controlled either by a handle upon it, or by grasping and guiding the cleaning 
rod on the outside of the window. Any convenient form of brash may be fitted 
to the upper end of the cleaning rod ; it is made removable at pleasure, and the 
rubber he employs consists cf a palm or flat surface of rectangular form, with 
a projection at the back, which is jointed to the upper end of the rod, and the 
joint is so formed as to ailow sufficient freedom to the palm or surface to turn 
every way, so that it may at all times rest flat against the glass, and also that 
its ar.gles may be able to enter the corners of the window panes. Where the 
surface of the window glass is curved the palm should be curved to correspond. 
2309. G. MOUNIER, Paris, “Penholders."—Dated \2th August, 1867. 

This invention relates to pen and ink holding penholders. The handle is in 
two parts, screwed together, the upper one serving as a reservoir; the lower 
part bearing the pen being furnished with a spring, the bottom of which 
terminates in a smal! flat plate for closing or opening the bottom of the holder, 
and allowing or i pting the passage of ink. There are various details 
given in the specification which we cannot with advantage produce here.— 
Not proceeded with. 

2310. E COURTIN, George-lane, Eastcheap, London, “ Splitting and cutting sar- 
saparilla. &c.”—A communication. Dated 12th August, |867. 

This invention cons'sts, First, in the application to machines for splitting, 
or for sp itting and cutting sarsaparilla and other wo dy or vegetable fibrous 
substances, of a pair of elastic rotlers of peculiar construction, whereby pieces 
of various size of the substance to be split may be introduced between the said 
rollers at the sane time, and by them be presented to the splitting knife placed 
behind them, and in such manner that notwithstanding the variety of sizes in the 
pieces of the substance the said knife shall operate to split them more nearly 
into two equal parts than has heretofure been possible by the use of ordinary 
rollers. Secondly, in the application to such machines of a pair of drawing 
rollers placed behind the above-mentioned elastic rollers, and between the split- 
ting knife and transverse cutting apparatus where such is employed. The ob- 
ject of the drawing rollers is to assist the before mentioned elastic rollers in 
pressing the substance against the edge of the splitting knife by gripping between 
them that portion thereof which has already been split, and by their revolution 
to draw it over the knife-blade in conjuxction with the pushing action of the 
elast’c roliers, at the same time presenting the split portions to the action of a 
rota y or other cutter by which they are cut to the desired lenuth. 

2316. J. J. RAWLINGS, Melbourne, and H. WILKERSON, Eversden, Cam- 
bridge, “ Apparatus for washing coprolites."— Dated \2th August, 1*67. 

According to this invention it is proposed to combine with the ordinary re- 
volving perforated cylinder and water trough an internal rotatory ayitator, 
working inside the outer cylinder, but at a higher speed of revolutin, such 
agitation serving not only to stir or agitate the coprolites whilst in the water, 
and so ¢ff-ct their more thor ugh cleansing, but also serves to tacilitate their 
delivery or passage through or along such »uter cylinder, whereby the process 
is considerably expedited.—Not proceeded with. 

2317. W. SWENSON and J. E. HEILMANN, Glasgow, “ Appliance to be used for 
securing and holding railway tickets, d&c.”—Dated August \2th, 167. 

This app iance consists, First, of a metallic frame, formed with grooved sides 
the shape and di nensions of such grooves being suitahiec to admit the ticket or 
label. The frame is attached to a p'ece of chain, and a spring or other catch, 
or a ring, by which it may be attached to a button of the waistcoat or else- 
where, and thus, if desired, be worn or carried vat of sight, still always at hand 
™m a certain fixed place when required to be exhib'ted by the traveller. Under 
the Second modification the appliance for h lding the ticket consists ofa wire 
bent into the form of a loop, aud formed with a point or barb at one end, whilst 
on the opposite end a hole or eye is formed. Over the body of the loop a ring 
slides, so that in usfog it for holding a ticket or label the point is pressed 
through the ticket or label, entering the hole in ths opposite end of the loop, 
*0 that when the ring is pulled over the loop to its lower end the ticket or label 
is effectually retained.— Not proceeded with. 

2320. H. T. Everist, Kidderminster, ** Apparatus used in the manufacture of 
gas.” — Dated \3th August, 1367. 

This invention relates to the construction of exhauster governors or regulators, 
whereby a more uniform p may be maintained in the retorts when 
manufacturing gas, whatever quantity is being produced, than by the use of 
the exhauster without the -nterposition of such apparatus. It consists ofa 
circular metal tant or covered case, having an or'tice in the centre of the 
bot’om plate, through which rises to somewhat less than half its height a pipe, 
which is connected to the outlet of the exhauster. In the top plate of 
the case an orifive is also cast, and over this is affixed a pize in con- 
nection with the inlet of the exhauster Within the case. and over the pips, 
first-mentioned, a metaliic bell or gas-holder shaped vessel is suspended by 
a rod worx'ng through a stuffing box in the cover, and attached to a chain 
which passes over a wheel on the outside of the case The chain terminates in 
a rod whereon counterbalance weights are hung. In the sides of the bell two, 
three, or more graduated angular apertures are formed. [hese openings may 
be male either in the plain sides of the bell or in recesses constructed in it 
specially for th» more easy passage of the gas. The bell is also provided with 
guile rollers to preserve it in proper position when in use. 

2321. E. SCORE, Hampstead, “ Quoins or wedges for fixing type or blocks in 
their chases.”"— Dated 13th August, 1867. $ 

This invention consists, eszentially, in forming quoins or wedges for fixing 
type or blocks in their chases of metal instead of wood, as heretofore.—WNot 
proceeded with, 

2326. S. R. WYBRANTS, Dundee, “ Utilising certain waste materials, &c."— 
Dated \3th Aug ust, 1867. 

This invention consists in using waste pieces of belting made of cotton, and 
other textile materials, for manufacturing picking for piston and pump rods 
or plungers, or other movable parts of machinery, which is effected in the 
following manner:—The waste pieces are washed and cleansed, after which 
they may be mangled, calendered, or otherwise treated; they are then 
laid over and caused to &dhere to a thin web or sheet of textile material, such 
as coarse canvas a solution of gutta-percha, india-rubber, &c., being used to 
effect the adhesion —Not proceeded with. 

23:9. J. BADGER, Worcester, ‘* Kitchen or cooking ranges.”"— Dated 10th August, 
1867. 

The patentee claims, First, constructing and arranging or combining the 
parts of the fire grates of kitchen or cooking ranges so that the fire grate may 
be ra sed or lowered in the fire-piace, and fixed or supported at the required 
height, in order to increase or diminish at pleasure the depth or fire space of 
the grate. Secondly, opening and closing the chimney hove of the range, and 
forming a draught plate or box at the said chimes hole when the grate is an 
open one, by means of a door constructed and used substantially in the manner 
described. 

2331. J FAWCETT, Kirkton-in-Lindsay, Lincoln, “ Apparatus for extracting 
oils from oleaginous seeds and nuts."—Dated 13th August, 1867. 

The patentee claims the use of loose open boxes and plates, arranged and 
worked as set forth, for o'l extracting and cake making, as distinguished from 
the presses now in use, and whereby the use of woollen bags, hairs, or metal 
substitutes may be dispensed with. e 
2332. T. WALKER, West Hartlepool, Durham, ‘Machinery for cutting grooves 

in knotchboards of stairs, ladder strings, uprights for louvre boards, &c."— 
Dated \3th August, 1867. 

Here the patentee employs arms mounted so as to be capable of being 
turned to any required angle, and connected together by sui able rods, which 
are carried by sliding pieces mounted on the arms. The material to be gr oved 
is placed upon the rods, and is moved against a revolving cutter situate above, 
and is traversed along rollers or oiher guides for successive cuts. The 
distances apart of the gr oves are regulated by a gauge piece, which is 
mounted so as to be capable cf being turned upward ant dowaward upon a 
cen re, and is placed in one groove to determine the position of that which is 
to succeed it. The gauge piece is also capavle of being moved horizontally. 
2278 F.C. MARSHALL. Jarrow, Durham, and H. STEWART, Liver pool, “ Ap- 

paratus for raising and forcing water, &c. *— Dated th August, 1867. 

This invention cannot be described witaout reference to the drawings. 

2337. J. A. JONES, R. HOWSON, and J. GJERS, Middlesborough-on-Tees, 
“em and other furnaces employed for melting, boiling, or heating 
iron.” — Dated \4th August, 1867. 

This invention consists in a mode of utilising the waste heat of puddling or 
other -imilar furnaces by causing it to heat a mixture of air and steam, which 
mixtare so heated is employ ed for the combustion of fuel, thereby economising 
the consumption thereo!, and preventing smoke. 

2339. W. Betts Wharf-road, City-road, London, “ Metallic capsules for 
bottles, dec.’ —Dated \4th August, 1867. 

Here the patentee prod.ces the name of the firm with or without a special 
trade mark or ornamentation upon one or more parts of the body or outside of 
tne cylindrical or conical part of the capsule itself. This may be accomplished 
by taking type or a printing block made the rever-e to ordinary type, and 
applying gold size; or other suitavle adhesive preparation, to such printing 
surface. He then presses thereon a sheet of foll, and from this sheet he 











transfers the impression to the side of the capsule by rubbing or pressing the 








Marcu 20, 1868. 


THE ENGINEER. 











pliabili foil facilita the transferring of the 
eu ae — Bt “Gad or other metallic leaf 


name or device will appear ly thereon. 

may be produced, if desired, in two or more colours by successive printings, 

whereby the effect of multicoloured trade marks will be obtained. 

2340. W. Betts, Wharf-road, City-road, London, * Metallic capsules for 
bottles, &c.”— Dated 14th August, 1867. 

produces the trade mark in intaglio, or sunk upon the 


have the trade mark engraved in relief thereon, 
facturer or firm using engraved in ig ay: or sunk upon the 
raised device. By adopting the method described in he specification of his 
patent dated 15th April, ious (io. $03) be is enebied to obtain a multicoloured 
int, ees ee ee = in one colour, whilst the name or names of the 
manufacturer or firm using the capsule, or any other words or symbols raised 
within such trade mark, are of a different colour. 

2347. T. BUSHBY, Manchester, “ Pill-making machines."—Dated \5th August, 

1867. 


Here the patentee passes the mass from which the pills are to be made 
between two plain rollers at the distance apart to form the sheet, which sheet 
is formed into strips or bars by a self-acting knife or grooved rollers, and the 
the other fall apon a number of circular grooved cutters. Ata 
circumference of each grooved cutter there is a stationary 
, the grooves being opposite each other, forming a circle in trans- 
verse section, so that when revolving motion is given to the circular grooved 
cutters, the bars shall be cut and shaped into pills. 

2348. J. COSGRAVE, Liverpool, “ Apparatus employed in the heating of bakers’ 
ovens.” —Dated \5th August, 1867. 

Here the inventor employs a chaffer box of the ordinary construction, and 
supplies air thereto in the usual way. Instead, however, of using a chaffer fit- 
ting carefally into the box, he employs one formed with overhanging end 
flanges, so that when stripped or set in position the ends fit over the box and 
the sides into it. In this way an increased area is obtained through which air 
may be admitted to the fuel; and that it shall be freely admitted he employs 
movable bars with apertures ‘therein, and places them longitudinally instead of 
transversely, as hitherto has been the practice.—Not proceeded with. 
eer E. ——— Atherton, Lancashire, “ Safety apparatus to be ae for 

ing accidents in winding coals and other minerals from 
Dated mA August, 1867. 

This invention relates to a description of link or shackle which is interpored 
between the winding rope and the cage or receptacle, and which is designed 
for rendering such attachment either permanent or releasing by self-acting 
means, according to its position when employed for raising or lowering weights, 
coal, or other minerals, the said links being so arranged that in the event ofthe 

being “ over-wound " it is released from the rope, and at the same time 
retained at the point where the link became led or d d. The 
improvements consist in the employment and use of a link or shackle formed of 
three plates placed side by side, and connected at or about the middle of their 
length by the central pin or stud upon which the plates may turn; in these 
plates grooves or slots are formed in which the shackle pins that connect the 
rope with the cage are contained. 
2351. A. F. BatRD, Pimlico, London, 

August, 1867 

Here the patentee places a receptacle beneath the seat fur receiving the deposits 
with which the earth is tobe mixed with a shoot or passage opening into the said 
receptacle for conveying the earth into the same, and at the other end to thatabove 
mentioned another opening by which the earth is supplied from ahopper to the 
said shoot ; the bottom of this hopper being curved and provided with the last- 
mentioned opening for communication with the sbvot is opened and closed by 
the action ot a sec’or-piece or other valve, weighted as a counterbalance, such 
piece or valve being secured to and forming part of a flap or valve hung at the 
centre, the office of which flap or valve is to close the opening from the shoot 
into the Pp first d, the same being effected hy means of a pro- 
jection from the centreof the said fap or valve situate just beneath the seat of 
the closet, so that when at rest the s:ctor valve closes the entrance from the 
hopper to the shoot, and prevents the discharge of earth into the said shout ; 
and when the closet is used the weight of the “ sitter” presses the seat on the 
said project on, and thus gives motion to the valve arrangemeat, and opens the 
entrance from the hopper to the shoot, shutting the entrance to the receptacle 
for deposits, thus causing the shoot to be filled up with earth, which is to be 
discharged therefrom into the receptacle by the removal of pressure of the 
“ sitter” getting up from the seat. The sector valve hasa rod or rods attached 
to it working in the hopper to prevent the consolidation of the earth, and cause 

i t to remove as requi 


2353. W. R LAKE, Southampton- buildings, Chancery-lane, London, ** Metal ties 
or bands for securing bales of cotton, &c."—A communication,—Dated 15th 
August, 1867. 

Here the inventor makes use of ordinary hoop or band iron of the requisite 
width. The two ends of the band are brought together, and made to overlap 
each other sufficiently to answer ihe desired purpose. Slots are cut in the 
outer overlapping end of the band, and a key is fastered to the other end of 
the said band. This key is made in a peculiar shape, with one side ex'ending 
much further from its entire pivot than the other, and the surface of its head 
is made to incline at an angle of about ten degrees. The said key is fastened 
permanently to the end of the band, and this end is turned back so as to torm 
a double thickness through which the key passes, or it may be made with a 
washer instead of having the end turned back, ~ pa a being to give greater 
strength to this part of the band — Not proceeded 
2354. G. CLARK, Lower-heath, Hampstead, on tg '—Dated 16th August, 

1867. 





“ Improved earth closet.”—Dated 14th 





This invention has reference to certain well-known fire-escapes constructed 
by the present inventor, and for certain improvements upon which he 
registered a design on the 12th March, 1863(No. 4543). Among the features of the 
present invention are the following :—One of these improvements consists in 
strengthening the main ladder against twisting strains by a diagonal wire 
truss at the back of the ladder, the upper ends of which truss are fiaed to the 
brackets upon the end of the Jaider, whence the wire ropes or rods pass 
diagonally to the opposite ends of th» transverse stay bar of the guiding 
quadrants; here they are led over pulleys attached tothe bar, and then again, 
crossing each other, they pass down to the framing at bottom, to which they 
are attached by screw bolts arranged so as to be capable of tightening the truss 
when requisite. Another improvement consists in providing eaeh of the two 
guiding quadrants for the levers to the fly ladder with three pulleys instead of 
one as heretofore, over which the two side wire trusses are made to pass, so 
as to render both the quadrants and the side trusses more rigid. Another 
improvement consists in forming the two levers for working the fly ladder with 
twoarms or ‘‘split” levers, to one of which arms the ordinary rope for raising 
the fly ladder is attached, such rope being worked by a small windlass fixed to 
the main ladder at bottom, in place of working the rope by hand, as heretufore. 
To the second arm is attached a check rope, for preventing the fly ladder 
when raised to the vertical position from falling forward too rapidly. Another 
improvement consists in substituting for the canvas and wire gauze trough 
heretofore employed attached to the main ladder a collapsible tube of fire 
proof canvas netting, held open at the upper and lower ends by a framing fixed 
to the ladder.— Not proceeded with. 

2357. H. FRANKENBURG, Skinner-street, and S, PHILLIPS, Whitechapel. 
London, *‘ Improved fastening, particularly applicable for leggings and 
ters.” — Dated \6th August, 1867. 

This invention consists iu inserting a movable button or stud in a piece of 
steel inserted in one side of the legging or other article to which it is to be 
fitted, and forming a slot in a piece of steel inserted on the other side of the 
legging, and which is somewhat curved or bent outwards, always having a 
tendency to spring from the other side ; by pressing the slot over the button and 
turning the latter the fastening is secure.— Not proceeded with. 


2360. J. Ww. DUDLEY, Drummond-row, Bermondsey, “* Machinery for cutting 
corks.”"—Dated \6th August, 1867. 

In machinery constructed according to this invention the sheet of cork is 
first cut into strips of the width ang for the length of the cork, and is of a 
thickness more or less of the corks required. The 
strip of cork is fed between two ty - grip it, a knife then comes forward 
and cuts off a piece from the strip sufficient for making one cork. Imme- 
diately following the knife first mentioned, and in the same plane, is a second 
knife not quite so wide asthe first, but of great length, and shaped lixe the 

it of a circle; this knife is mounted on arms which converge to the 
centre of the segment, and are there connected to an axis on which it moves 
working in a suitable bearing. The curved knife is capable of reciprocating 





any distance from the dogs, according to the size of = cork a ata and can 


be made to move to and fro in order to produce an o' 
2361. J. WAVisH, Torpoint. Cornwall, “‘ Apparatus aatintty 0 theheating 
of greenhouses, causing bottom heat to plants, &c."—Dated \ith August, 


186... 

This apparatus for heating greenhouses consists of a peculiar arrangement of 
stove and hot water or liquid boiler, such stove being devised and adapted for 
being heated by lamps barnine mineral or other ol, or lamps of burners of any 
similar character. ‘ot proceeded with. 

2363, J, AVOYNE-BAINSE and M, J. SIBILLAT, Paris, “ Metallic spring 
mattress.” — Dated 17th August, 1867. 

This spring mattress is formed entirely of iron. In its most simple construction 
it receives its elasticity simply from two helical springs, or even from a single 
plate spring, such as those upon which carriages are suspended. 

2368. A, M. CLARK, Chancery-lane, London, “ Moulds for casting aluminium 
and other metal plates for artificial teeth, &c."—Dated ith August, 
1367. 


This invention cannot be described without reference to the drawings. 
on. 9, ee Soe Westminster, “ Indexes or tell-tales applicable 
measuring apparatus.”—Dated \ith 


meters, and other counting or 
yr 1867. 

This invention is intended yp Sipe — nae of — ve A for gas — 
ee ven period, or the amount of money received at entrances 
public plnsen, dees and and it consists, mainly, in addition to the train of 
wheels usually d for and of other wheels, 
the spindles of hw any carry discs marked with figures to indicate pounds, 
shillings, and pence, one figure upon each +uch disc being visible at all times 
through an qastams cxavempantios wih cade Gina ta Go Sone of the apparatus, 
or otherwise. 

2372. M. CAHEN. Paris, “ Apparatus for sealing letters, envelopes, &c.”—Dated 
17th August, 1837. 

This invention cannot be described without ref to the 

2373. W. R. GOULTY, Reading, “‘ Machinery for cutting, crushing, bruising, or 
otherwise preparing furze or gorse, straw, bark, &c. ne Dated 11th August, 
1867. 

The patentee claims the arrangementof a series of revolving, spiral, aves 
cutting surfaces in with “g, pressing, or crushing surfaces, 
so driven as to have a shearing as well as a pressing action upon the vegetabie 
materials to be cut, crushed, or bruised.jas they are caused to pass between them, 
in the manner described. 


2375. J. CROMIER, Lucan-place, Hoxton, “ Rotary heel for boots and shoes.”"— 
Dated 19th August, 187. 

This rotary heel is made of leather, adapted by a metal plate well rivetted to 
the heel, the same having a round hole for a screw or screws to pass through 
to an interior plate of a smaller size from the inside of the boot or shoe, not 
interfering with rotary movement, part of the heel giving facility to be repaired, 
the same as any ordinary boot or shoe.—Not proceeded with. 

2380. F. and G. PARKES, Birmingham, *‘ Spades and shovels.”~-Dated 19th 
August. 1867. 

In the manufacture of an extraordinary shovel, where langets are required, 
these improvements consist, not in forming the langets out of the two pieces of 
steel or iron combined composing the blade of the shovel, bnt in raising both 
thickness into a ridge down the middle, which theinve purpose 
simply to the part raised, and welding the two thicknesses of metal right up to 
the raised or corrugated part, by whioh means a large amount of additional 
strength is given to the lengthening of the blade of the shovel, as also to the 
langets, which form a continuation of the raised or eorrugated part. Secondly, 
the improvements apply to screening shovels. or like implements, in which case 
the langet is formed with the back or moin part of the shovel, and by preference 
they use steel, more particularly for the part of the langet, denominated the 
“covering.” where it unites ani forms a part of the back for the sake of 
obtaining additional strength and lightness.— Not proceeded with. 

2382. E. A. COWPER, Great George-street, Westminster.—‘' Safes for containg 
ing articles of value"-— Dated \9th August, 1867. 

This inventio., consists in forming sates of wrought fron plates welded 
together, or of compound plates of wrought iron and steel first welded together 
and formed into plate:, and then welded together to form the safes; and the 
inventor rol!s such plates with a thick edge or projection, or with a recess or 
rabbit to facilitate the welding up of the plates, and to prevent them from being 
too much cut away by the action of the welding fire.—Not 
with 
2383. A. MARTIN, Middle-street, Cloth Fair, London, ‘* Apparatus for uniting the 

brims to hat shapes or foundations.” — Dated 20th August, 1857. 

Here the edges of the brim and crown are damped and placed on a block in the 
usual way. This block is placed in a screw or lever press, to which is attached 
ametal ring or hoop, similar in form to the hat, and the lower edge of which 
corresponds with the curve of the brim. This ring or hoop is heated by means 
of small | gas jets impinging on its surtace from a pipe provided with perforations 

hed to and g the said hoop, which pipe is connected by a flexible 
tube with the source of supply. In order to unite the brim to the hat shape the 
ring is brought down by the action of the screw or other press so as to tightly 
embrace the blocked +hape, its lower edge compressing the lapping edges of the 
brim and head piece, the heated ring at same time effecting the drying of the 
uniting joint, while the starch or other adhesive matter contained in the 
material causes the two parts to adhere firmly together.—Not proceeded with. 
2384. W. BURROW, Great Malvern, Worcester, ** Rack mineral or aerated 
waters or other liquids in béttles.” — Dated 20th August, 1867. 

This rack is constructed as fuiiows;—An upright standard at each end is pro- 
vided with a number of horizonta' arms (say six) upon each side, and the ends 
of these arms are respectively connected together by horizontal rods or bars, 
each rod or bar being of sufficient length to support (say) six bottles without 
touching each other; be: ween each pair of horizontal rods (and als : connecting 
the two standards together) is a plate of the same length as the rods placed on 
edge, and perforated with (say) twelve holes to receive the necks of the bottles. 
The bottles are placed in the rack with the corks inwards, and their necks 
through the perforations in the plates, the thick part of the body near the base 
resiing on the horizontal bars, and the neck being luwer than the body, each 
alternate bottle being rev: rsed in positions, so that when the rack is full there 
are (say) six layers of one dozen each. 


2388. A. COHEN, Birmingham, “‘ Watches.”—A communication,—Dated 20th 
August, 167. 
The patentee c'aims, First, the general construction and arrangement of 
mechan'sm for winding” up watches and setting the hands thereof, as described; 
diy, the t with the hinge of a watch case of mechanism for 
operating upon the main spring, and effecting the winding of the same by 
the act of opening and closing the case: Thirdly, the combination of a toothed 
rack in gear with a ratchet-wheel on the axis or spindle of the main spring of 
a watch, and jointed to the end of a lever which derives its motion from the 
hinge of the watch case, the whole operating substantially as and for the purpose 
described ; Fourthly, the connectiag the main spring with a friction piece or 
bridle, fitted inside the barrel in lieu of to the barrel itself, substantially as and 
for the purpose described; Fifthiy, the peculiar bi of H for 
setting or adjusting hands of what are known as keyless watches, as described. 
2335. W. D:xon, Marsham. street. Westminster, “ Apparatus for the preservation 
pb poy te and for raising or lowering persons or goods from buildings.” — 
Dated 20th August, 1867. 

This invention consists in placing a ring or eye bolt over the windows of 
houses, and to which this portable apparavus can be attached. The apparatus 
consists of a block with hook and spring clip which may be connected at 
pleasure with the eye-bolt above; through this block runs a rope, to one end of 
which is attached a pulley or snatch bioct, the other end of the rope passing 
underneath the sheave, and thence to the person working the apparatus. To 
the pulley or snatch block is attached a cradle or chair for the removal of 
person<, or hook and rope for goods. — Not with. 

2387. a ao STOCKER, Artillery-street, Bermondsey, “ Jmprovernents in bottles, and 
ure of caps or covers for thesame.”—Dated 29th August, 1867. 

This aneues consists in lining such or other cups or covers having screws, 
or their equivalents, formed in their inner peripheries with a thin soft 
metal such as will yield and take the inside figure thereof when pressure is 
applied thereto. The invention relates te a former patent graated to the present 
patentee, date! 25th March, 1867. 


> LUYCKX, Brussels, “ Manufacture of waterproof tubes.”—Dated 2\st 
ugust, 1867. 

One mode of manufacturing tubes in accordance with this invention is as 
fi lows :—A seaniess tube is, in the first instance, constructed of hemp, flax, 
&c., and of any desired length, the same being rendered durable by being 
tanned with oak bark, either by ahot or cold process. A sufficient quantity of 











ng: 




















Fw ame oscillating from its centre, so that its edge is always p to 
the piece of cork cut off from the strip. This piece of cork is held between 
the two dogs, and soon as the curved knife commences to cut it, a lever arm 
mounted on the framing actuates the dogs by suitable gearing, causing them to 
Tevolve the piece of cork against the of the curved knife as it travels 
along, thus rendering the cork cylindrical. When the curved knife reaches 
the end of its course the cork now finished is released from the dogs by a lever 
arm yy apd the dogs, and falis into a shoot or receptacle ; ne gee 
end of this lever arm is connected with acam by which it is operated, th 
other end acting upon one of the dogs for releasing the cork. — During = 


in solution is thea introduced into the interior of the tube to 
tho: imp: the substance of which it is made. This the patentee 
effects by passing the tube between a pairof roliers. He then makes a roller or 
cylinder of sheet :ndia-rabver, p but not fully vulcanised, the same 
being of a less diameter than that of the tube of hemp, &c., and into which it 
is introduced. Each end of the tuve is then drawn over or otherwise secured to 
the nozzie of a cock provided with a key for opening or closing it. pant pad 
cocks is connected by a unwn joint to a pipe leading from a steam generator o; 
soarce of steam. On the last-mentioned cock cock being opesed a jet of steam ts 
admitted into the ee A rubber tube, which causes it to expand, and by very 





return movement of the knife carrying frame the lever arm is to its 
original po-ition by the cam above mentioned, at same time holding open one 
So ie Er ean eens Ray of ent, 0 pee SA Wen eB and 
turned as The oscillation of the knife frame is produced by a connect- 
ing rod Sek dau eaieiaedae motion being trans- 
mitted to the connecting rod by gearing, the whole being noes te 8 by _ 
suitable motive power. The patentee also provides two grindstones, which 

kept continually rotating by the gearing ing the connecting rod. ‘At each 
oscillation of the frame the edges of the curved knife come in contact with the 
revolving pieces of the grindstones, and it is ee ee 
dition. By simply lowering and slighty altering the direction of one of the 


dogs, a taper cork is produced. The knife frame can be adjusted on its axis at | 


and the heat a degree of vulcanisation is 
obtained sufficient to sank the adhesion of the two substances, so as to render 
them inseparable. The cock at the opposite end of the tube is kept closed wven 
the steam is first admitied into the tuve, but is opened occasionally during the 
Process to allow of the escape of any condensed vapour. 
2393. J. SAINTY, Burnham, Westgate, Norfolk, “ Hurdles, lifts, and fencing.” — 
Dated 2.8t August, 1867. 
This inveation consists in the use of pieces of wo0d and iron made in different 


lengtns, each Jeagth 





are secured into the heads by iron rods passing through each head, forming of 


2397. J. GOUCHER, Worksop ** Apparat 
4 ape J or Boy | in 
contrivance, and for floating or 
"— Dated 2\st August, 1867. 
This invention cannot be described without reference to the drawings. 


by actuating which the flow of the water may be reversed and caused to act 
upon ite side ot the piston, where the area is less, and so withdraw 
it while the water ah Apapetomed ob y Liman is at the same time forced 
out of the cylinder through a valve which is opened to admit of its egress. 


This invention consists in using vulcanized rubber in combination with 
wooden or other laths or bearing pieces, the elasticity of the rubber being 
called into play by extension, and not compression. 

2422. J. VARLEY, Bloomsfield-road, Plumstead, “ Apparatus for 
wool , and measuring water to steam boilers, &c.""—Dated Sod dupe, 


In order to supply water to steam boilers the patentee erects a closed cistern 
of a given capacity in a convenient position above the boiler. At the bottom 


small capacity; this vessel is carried to a trunnion on which it is able to rock, 
and through which water passes from one to the other, and in order that the 
water may flow freely from one vessel to the other, a small pipe is led from the 
top of the rocking vessel to the top of the cistern. When the rocking vessel is 
em pty, it is held up by a counterbalance weight, but when the vessel is full or 
nearly so the weight is overbalanced and the vessel descends. Above the cis- 
tern is a small case or box, from the bottom of which a watef supply pipe passes 
into the cistern. The top of the case or box is also connected by a pipe with 
the top of the cistern, and within the cistern each of these pipes is fitted with a 
vaive. A steam pipe from the boiler is connected to the upper part of the cis- 
tern, and the end of this pipe within the cistern is also fitted with a valve. 
These three valves are all worked by the rocking vessel above mentioned, so 
that when the rocking vessel is in iis highest position, the vatves on the water 
supply pipe, and on the pipe which connects the top of the case or box with the 
top of the cistern are open, whilst the valve on the steam pipe is closed; but 
when the rocking vessel descends, the valve on the steam pipe is opened, whilst 
the other valves are closed, There is also a vaive at the bottom of the cistern 
or a pipe leading to the boiler and dipping beneath the water in it. This valve 
is counterbalanced so that it requires to open it the weight of acolamn of water 
somewhat longer thin the distance between the water line in the cistern when 
full and the high water line in the boiler. 

2430. H. DAVEY, Gunnislake, Cornwall, and D. DAVEY, oo, “ Apparatus 
for supplying or feeding water to steam boilers and other vessels —Dated 24th 
August, 1807. 

Here the inventors mount a wheel with recesses on its circumference or 
openings in its side,on centres or spindles in a casing, so as to turn freely. 
This casing is provided with two openings, one communicating with the boiler 
below the water level, and the other with the steam space. it is fu: ther pro- 
vided with one or more openings for receiving the water from a tank or other 
supply. These openings are arranged on the circumference at the sides, so that 
as the wheel revolves, the recesses or openings being previously filled, the steam 
becomes filled with water on pass'ng the supply openings from the tank (the 
steam being condensed), and thence pass round to the openings communicaiing 
with the boiler, where they are emptied of water and again filled with steam. 
The apparatus is made self acting by arranging the inlets for the water, so that 
it impinges in an inclined direction on the wheel cavities, causing it to start 
in the required direction, the motion being further maintained by the weight of 
water being on one side of the wheel only. —Not with, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(from our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM: Wo Im; : Less Activity than 
before Christmas—THE WaGEs QUESTION : : Action of the Men: 
Complaints of Masters: The Question to come before the Pre- 
liminary Meeting—THe ConsuMERS OF FinisHep Iron: Pie 
Iron : Little Doing : Coa: Less Demand: Big Bowts—Sap Pit 
AcciDENT: Five Lives Lost — Harpwares: Lwucalities and 
Branches Specified. 

Tue business on ’Change in Birmingham yesterday meres og 

had only a tame aspect, and the reports were not more favourable. 

Few masters are able to state that they are doing much more now 

than they were doing before Christmas. The carriers assert that 

they are bringing to and carrying from the several ironworks less 
minerals or iron, as the case may be, than they were at that time. 

Excepting to India and to Australia ‘the demand here for iron on 

account of the export markets has almost ceased. Fortunately we 

have a good local market in connection with the different hardware 
departments or South Staffordshire would be in a distressing 

light. As it is there is so much suffering in some localities that 
it is being proposed to distribute —— the operatives the 
balance of funds raised in the winter, and to add to the money 
in hand, Such a state of on the eve of Lady-day is with- 
out precedent. Neverthel offer more work if the 
men will accept lower wages the offers are rejected. There is now 
being distributed a placard in which public ‘‘support” is asked 

**to enable us to resist the unjust demands that our employers 

have made upon us.” This question of is still being con- 

tested only by individual firms and with varied results. In one or 
= meemngend | ape — — on es their men at 

old wages; and in others the works are being kept stan where 

notices have been given till the men will acoept the — offered 

to them. It will be made a trade question, and again come on for 
discussion at the preliminary meeting to be held in Birmingham. 
on Thursday next. What the result may be is very uncertain, 

Yesterday (Thursday) the impression was that a reduction in, 

er of 5 per cent. would be a = without any alteration 

the price of iron acco 

what may be done is very un he we 3 ee 

~ for the association, and it continues to 7 much 

g which intensifies as the time —t 
which the mills and forges in the n ry Eng 
evince so much more activity than is shown in the corre- 
sponding establishments of South Staffordshire. Another blast 
furnace has been blown out a pat yet and a plant of two 
furnaces been commenced to be taken wn, The 
chief cousumers of sheets—the gal lain of the 
want of orders as a aed although — are usually active just 








now. The girder and b the largest consumers. 

There was scarcely ever bu dding tn pigs at this season of the 
than is now o 

Coal is in diminishing request. About the East Worcestershire 

district the have met and the 


chartermasters against 
large boats that are now being sent to the collieries for quantities 
“Pion oat sa 

& co! 
Stafford Assizes just over, ty 
There was a previous 
£2000 was taken away, and that is being even now paid for in 
instalments. 
A shocking mi accident has in this district di 

the past week. ee Bee py stesball Colliery: Brothel anes 
now occu 
and at certain 
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), Thomas Higgs, ‘William Hughes, 
wley and J Skidmore, went 
down to the work, leaving Wm, Shaw, the son of the butty, 
ae at the top to pep Care puss yor pes In answer 
to first.signal he .was was ai receiving no 
answer to the second he and his:father went. down for the parpose 
of ascertaining whatwas the matter. hey were, however,.com- 
to return in eonsequence of the ehake , and gneans 
were taken to drive it out. After this had been effeeted several 
men penetrated to where the boys.and men had ‘been eines 
ose 
together quite dead. They were evidently on their wa; from 
: 4 y Jhadame. cause of 
the accident is.clear. The taking of the fire.out of the mpeast 
shaft destroyed the ventilation, and caused the choke damp +o 
acoumulate in fatal quantities. 

There is little change to notice in the condition of the hardware 
trades in Birmingham and South Staffordshire. A few inquiries 
have been eco ey South ea and Oounde, bet from the 
latter place they are almost insignificant. e Uni tates pur- 
p aecak sans coulined almost to one or two b of manufacture, 
and with Australia and New Zealand comparatively nothing is 
heing.done. With the,exception of Cuba, to.which a fairamount 
of orders are being shipped, the West Indian trade is dull. The 
continental trade generally is improving. re is more doing 
with the Levant and Mediterranean, but the Italian trade is almost 
at a standstill, simply, it is alleged, on account of the difficulty of 
govt money from that quarter. Home trade continues steady, 

ee buyers will not order more than will suffice for their pre- 
sent requirements. : ; ; 

In Birmingham a better demand is experie need for material, 
though there is still evineed a desire to purchase only in small 
quantities. Upon the whole manufacturers are tolerably well 

ed. The orders, which are eagerly solicited and rapidly exe- 

in hand are of a small character, but they come in so as to 

keep the hands at work little short of the usual time. In those 

elasses of goods demanded in particular ‘‘ seasons” the dull trade 
is felt. 

At Wolverhampton more favourable reports have been received 
as to the demand for galvanised iron and plated wares, and at the 
iron foundries quite a steady business is being experienced. Castings 
are, however, slacker, and the orders fromthe colonies for hollow 
ware and kitchen goods are not so heavy as reporied a few weeks 
ago. Machinery is improving in demand, some tolerable orders 
having been lately sent to the Mediterranean markets and the 
East Indies. A moderate inquiry is reported for edge.tools and 
steel toys. A few more orders have been received for steel,mills 
and washers, and horse,shoes,aze in, better demand. he lock.and 
safe trades are better, and at,some of the large factories full wonk 
is 





Some orders for summer goods, such as baths and toilet ware 
ve been received by the japenned and ‘tin ware anakers of 

ton. ‘The ironfounders of this locality report.a slight. improve- 
ment, and there is axevivel in the ironplate trade in the colliery 


— Willenhall the lock trade is dull, excepting in one or two 
departments, such as the pad and trunk locks, in which a brisk 
South American or East Indian demand is experienced. Bolts are 
improved in the 4ower and barrel branches, and iron.castipgs.are in 
better demand. 

At Wednestield only partial employment is found in the rabbit 
and vermin branches of the trap trade, and the orders in the hands 
¢ key filers and till-lock makers are with few exceptions very 
slack. 

The depression in the chain cable .and.agchor trades in the 
Dudley district has not improved. The leading establishments of 
the district are in the receipt of a few ordersfrom the Admiralty. 
The dispute between the nailers and their employers has been 
brought to a termination by the withdiawal of «the notice for a 
reduction of 20 oe cent. given by Messrs. Tinsley. 

‘The Patent Shaft Company, Wednesbury, have declared .an 
interim dividend of 15 per cent. 
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(from our awn Correspondeat.) 
Tue Iron TRADE: Little Alteration to Note: The Better Feeling | 
Gradually Streagthening : Speedy Shipments to Russian Markets: 
Favourable Advices from the AMuscovite Empire: Large Ship- 
ments to the United States : Balling Of in Inquiries: A Steady ‘ 
Continental Lrade Anticipated : Quietness in the Home Lrade— ' 
Tur Pic Iron Trape: Krection of New blast furnaces--THe ; 
TareLate TRapE: Good Demand, and Prices Livrm —THE } 
Stream Coat Trave: The Colliers’ Strike—SoRIKE AT THE TAFF 
VALE LroNWORKS—-THE MonNMOUTHSHIRE WaGon Company | 
—THE MONMOUTHSHIRE RAILWAY AND CANAL Company—Tue '! 
Risca Wipows’ AND ORPHANS’ Funp. | 
Sence last report there is little alteration to note in the iron | 
trade of the district, but the feeling that the worst time has been | 
experianced is being gradually strengthened, although it cannot be 
said that the stagnation which has so long prevailed bas been re- 
lieved to any great extent. Shipments of rails will shortly be 
wade to Riga and Cronstadt, and will be rapidly followed by others 
tothe Russian markets, from which inquiries are considered favour- 
able as to future-requirements. A large contract.is to be shortly 
given out from that quarter, and although Belgian houses will use 
every effort.to secure the same, it is confidently believed it .will 
come into the hands of makers in this district. Large quantities 
of rails are now being shipped at the local ports to the 
United States, and vessels are wanted at Newport to 
convey iron to Annapolis, N B.; Dorchester, N.B.; Mobile, 
New York, New Orleans, Port William, N.B.; and Wool- 
foille, N.B. Inquiries, however, have somewhat fallen off during 
the past week, and this, no doubt, is owing to the state of political 
affairs in that country, the impeachment of the President having 
had a material effect on the trading community. Itis somewhat 
difficult to say what the result of this step on the part of Con- 
gress may be; but until the present complications are in a fair 
way of being settled buyers will enter into transactions only for 
what is immediately required. From the continental markets 
inquiries are a little more numerous, and strong hopes are enter- 
tained of a steady trade being done during the spring and 
summer months, Quietness still characterises the home 
trade, and the improvement which was expected to have 
set in before this has not taken place, and this, no doubt, 
is the principal cause of the stagnation, “The financial diffi- 
culties of the leading railway companies fiave kept many orders 
back, and until the public invest their money a little more freely 

e contracts will be given out very sparingly. It is well known 
that the home railway companies require considerable quantities of 
rails.and other material, and the slight improvement which. has | 
lately set in in the railway market has caused orders to be given | 
out a little more freely, and for somewhat larger quantities. Pig 
igon..of the best brands commands a ready sale, and quotations 
continue firm. ‘Two or three blast furnaces are now in course of | 
erection in the district, and there is a probability of this branch of | 
the .trade increasing. There is a government contract in the 
market for 400 tons of Welsh pig iron for India, and others are 
e ed te follow in a short time. 

‘or tin plates there is a good demand, and makers are now v 
fixm in their prices. A number of the hands employed at the 
Machen Works are unable to work, owing to the want of coals in 
the district, the majority of the ehinctdes on strike. 

‘There is a good demand: for steam coals for the East and French 
markets, and from the continental and other foreign markets 





inquiries are about-the average. Shipments, however, are not 


made.so rapidly as could be desired, and this is owing to the dis- 
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affection existing the . This refers most gon 
cularly. to Giatersanabire, pe yy colliers, although at 
work an the vere far from fied, and a large 
number have given a month’s notice that they intend bringing out 
unless.a mere arrangement is come to inthe 

‘It is-feared that the men will out their present 

intention if their request is not d with, bat there is no 


doubt have been, urged to do.so by the turn-outs.in Monmouth- 
shire. tters in the latter place have not in any way improved 
during the week, although the men .on strike at Aberearn and 


ow have expressed-their -to meet the masters 
half-way, but the i feel disposed. to respond, as 
the imjury they have sustained from the vielence and intimidation 
ofthe workmen is something considerable. At Risca some few of 
the hands are out, and they have.ende d to p de the others 
to follow their example, but as their ¢fforts have been of no 
avail they have resorted to threats and intimidation. On Saturday 
one of their number was summoned before thé county anagiatxates 
for the effence, but as there were not two magistuates present 

with,the coal trade, the hearing of the ease was post- 
poned fora week. ‘Phe colliers in the employ.of the Bbbw Vale 
Company have given metice to Jeave their work at Cwm Nantddn 
at the end of the present month. These men at first accepted the 
reduction, but they.now any unless they receive the same wages 
as they did previous to the drop they will turn out at the.expira- 
tion of their notice. 

About 250 of the workmen employed at the Taff Vale Iron- 
works, ‘Prefovest, have been on strikefor the pastfortnight. The 
works belong to the Aberdare Iron. Company, andon pay day a 
notice of a-reduction in wages of 4 per cent. was given, which 
they refused to accept, and at once turned out, and no arrange- 
ment has yet been come to. 

Mr. T. J. Robinson has retired from the management of the 
Pontypool Inenworks, belonging to the Ebbw Vale Company, and 





ee 


‘Morley, Drigleton, enema ron ami ete 
of their intention to reduce the-wages of the-miners. In the early 
part of 1867 they concocted an advance of 12 per cent., and now 
they seek to reduce the earnings of the men 10 percent. This 
the men resist, and already a considerable number have turned 


out. 
The Leeds forges.are,still on.shert time, but-there area few more 


‘le ¢ - 
Laneashire has yo ee in the neighhour- 
ood of the Manchester, Sheffield, and Lincolnshi 

‘With wespect to the North-Eastern district we may note that 


Mr. J. Fulton, town surveyor of Dundee, has been ted boro 
engineer,of Newcastle-upon-Tyne. Mr.’Fulten leave Dundee 
for Neweastle at the close.of April. The i is 


considered to have slightly improved. Several cargoes of iron have 
been forwarded-to.Scotland.and Wales. The deliveries of rails in 
execution of ‘Dutch, and Austrian contracts have been 
large, _ a Russia “ be — soon as the 
navigation reopens. ere is more doing in the shipbuilding yards 
of the Tyne, Wear, and’Tees, and pena i 
consequently been in better demand. i 
builders of the N tle.and Middlesborough districts are better 
employed, but — cheerful report isnot made with 

tothe foundries. Five patents for making steel from Cle d 
iron are being carried out in the district, viz., those taken out by 
Messrs Martin, Sanderson, Gjers, Jones, and Hargreaves. The 
new pier and sea-wall at Saltburn-by-the-Sea have been com- 
d; the former is to extend 1500ft. into the sea, so that 








the sume en 4 ae saan be sy —_ supervision of Mr. 
Abraham Danby, the managing di rol company 

The half-yearly meeting of the Monmouthshire Wagon Company 
(Limited) has been held at Newport, Mr. Crawshay Bailey, M.P., 
in the chair. “fhe balance-sheet for the six months ending 
December %\st.shosved favourable results, and a dividend at the 
rate of 7 per cent. per annum swas declared for half-year, as 
compared with 5,per cent. in the previous h: ear. 

On Monday the half-yearly general meeting of the shareholders 
in the Menmeuthshire Reilway.and Canal Company was held at 
the company’s offices, Newport, Mr. Crawshay Bailey,\M.P., inthe 
chair. ‘fhe chairman, in moving the adoption of the report, con- 
pantees the proprietors on the satisfactory balance sheet, and 

ad it not been for exceptional circumstances, they would have 

heen able to declere.a hi fividend. The report was 
and a dividend at the-xate ef Sper cent. per annum lessincome tax 
was declared fer the hulf-year payable il6th. ‘Phe chairman 
next moved that the company should be authorised to subsoribe 
£20,000 towards the modified scheme of the Aloxandra Dock 
Compeny. Mr. Thomes ‘Brown seconded and.Mr. E. J. Phillips 
supported the resolution, pointing out that it was.ef the highest 
be .additienal 


| importance to the company t 


vthere 
dock accommodation .at the port of Newport. The resolution 
was unanimeusly adopted. 

The annual meeting of -the General Committee of the Risca 
Widows’ and Orphans’Fund has been held «t“Newport, Captain 
Foote, R.N., in. the chair. ‘The report of the relief committee 
showed that £350 18s. 1d. had been expended during the year 1867, 
as compared with £358 13s. in 1866. The balancein the hands of 
the treasurers at the end of the year, including the interestonsums 
invested, amounted to There are now remaining fhirteen 
widows, twenty-three children, and seven aged parents recipients 
of the fund, anvolving a weekly eharge of £5 16s. The weekly 
payments decreased during the year from £69s. 6d. to £5 16s., and 
the number of recipients from fifty to forty-three. The committee 
adopt the plan of giving dowries to the widows .who mapry, the 
result of which has been that.out of fifty-one widews on the fund 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

LavERPOOL : Water Supply : Royal Agricultural Society —CoLisars’ 
S@RikE IN SoutH , LancaswiRE—Nopra-Easteen RaiLway— 
Patent CASE AT DHE (MANCHESTER ASSIZES—MANOHESTER AND 
SauForRD BatHs AND LAUNDRIES Company — CLYDE SHIP- 
BUILDING—StTatz OF ‘TRADE AT SHEFFIELD --COLLIERS’ WAGES 
—MEcHANICAL InDUSTRY aT LEEDS — Wet Dock at WyHITE- 
HAVEN—SoOUTH YORKSHERE [RON AnD Coat TrRaDES—NoRTH- 
Eastern District: Zhe Ofice of Borough Engineer: Lhe 

_ Cleveland Iron Trade: Saltbui‘n-by-the-Sea Pier and Water- 
works: Launch of a Gunboat,on the Tees. 

THe Liverpool town council has determined, in spite of some 

opposition, to proceed with a proposed expenditure of £130,000 in 

constructing the new Yarrow reservoir.at Rivington. The annual 

meeting of the Royal Agricultural Society of England for 1869 

will be held in South Lancashire, but there is at present some 

doubt whether Liverpool, Manchester, or Preston will be the 
favoured town. 

A strike of colliers in South Lancashiremay be said to have now 
fairly begun. In the Wigan district there have been 1000 men 
out. 

A strong opposition is likely to be organised at Boroughbridge, 
Helmsley, Kirby .Moorside, and Pickering, against a proposal made 
by the North-Eastern Railway Company to abandon certain lines 
for which powers were recently obtained to fill up the North 
Yorkshire mineral district, and to form a second through route 
between Leeds and Scarborough, «id@ Malton. 

At the Manchester Assizes on Friday, ‘Scott v. the Beresford 
Engineering Company” .was an action brought to recover damages for 


an alleged infringement of patent. The plaintiff is a practical | 
moulder living at Greenheys, Manchester, and the defendants are | 
| 205ft.; breadth, 40ft.; depth moulded, 24ft. 


a limited: liability company carrying on business as manufacturers 
of machines at Portwood, near Stockport. In October, 1865, the 
plaintiff obtained a patent for improvements in ,an apparatus for 
moulding tooth and ther wheels; and in 1867 Mr. Willeock, 
manager of the Beresford Engineering Company, produced another 
machine.which he patented, and which formed the infringement 
of which the plaintiff complained, as substantially similar to his 
invention. The jury returned the following verdict—‘*We find 
the plaintiff's machine is a new and meritorious combination that 
is useful, and, on the whale, original, and that the defendant's 
machine is an infringement of the same.” A verdict.was, there- 
fore, entered for the plaintiff, leave being given to the defendant 
to move @n certain points raised by Mr. Manisty, Q.C. 

The Manchester and Salford Baths and Laundries Company has 
declared a dividend at the rate of 1} per cent. per annum, after 
carrying £68 to the renewal fund, which 


to £39 
ADlessrs. C. Connell and.Co.,..of Overnewton, have launched a 
ite screw st of 800-tons named the Nymph. She is | 





being fitted with engines by Messrs. J. Howden and Co., and is an 
duplicate of the screw steamer Columbine, launched .some two 
months since by the game firm. Both steamers.are to beemployed 


in,the China trade. 
No important has occurred in the-state-of-trade matters 


at Sheffield. The iron trade of the district is dull, but the steel | 


trade is moderately active, and most of the Bessemer furnaces are 
fully employed. There is a good demand for steel railway rails, 
but a less demand for axles and tires. The local locomotive engine 
works are engaged at full time upon a large order .which has 
received on Indian t. here is a moderate demand for 
es. 
In consequence of the dulness of trade the colliery proprietors 





has now been jucreased | 


| 





passengers may be landed at the lowest tide. Mr. J. Anderson is 
the contractor for the new pier, which is to.be made of waod and 
cast iron. Works have also been commenced for improving the 
water supply of Saltburn. Messrs. Pearse and Lockwood, of Stock- 
ton, have launched a Government gunboat, the first ever built on 


the Tees, She is 155ft. long, by 25ft. breadth,.and 1Osft.. depth. 
The engines, which are.of 120-herse power, willbe ied by the 
Government. 
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CoprER—British—cake andtile,| £ 8. d. £4. dj 4..4. &£& a. 
77 0 0... 79 09 O| 78.0 0.. 80 06.0 
80 0 0., 82 0 0] 80 0 .0...862 0 0 
4 82 0 0.. 84 0 0|.84 0 9,.,86 2 0 
d 8 0 +: 86.0 0) 8 0 0.,91 0 0 
4 aooe | 80 105.0,, 83 0 0) 81 0 0.8840 0 
r Cake .eccccsesecees| 9 0 0. 0 0 0) 75 O 0,.76 0 0 
Chili Blab. as-osssseepoceee| 73 0 0. 74 0.0) 73 0 0.. 74.0 0 
Do. refined ingot ..percescee| 76 0 0..770 0) 0 0 0. 0.0.0 
MBTALn verb. serace| 9 0 6§ O.0°7}) 0.0 73 0 0.7% 
1R0N, Pigin, space | 9 2819 5 2.11 9 gah. 
Bat, Welgh,,in London .....-| 6 5 0.. 615 0) 615 .0,. 7 0 0 
Waletroscccee| 510 0.. 5:15 0] 515.0,. 6 0.0 
oo] 2 8 Qe 0 © O| 7.18 0.. 8 0.0 
Rall, AMAA ..-crecnsncecs 515 0.. 0 0 0| 545.0,. 6 0 6 
Sheets,singlein London .,..; 9 5 0.. 6 0 0/10 0 0. 0 0 0 
Hoops, Arat QUAlity.ccsssepee| 8 5 0.. 0 0 0) 9 00. 00.0 
Mailnads....coccccccccescese| 7 5 O. 0 0 0) 715 0. 900 
Bwediah scepsecccccescasce | 29 5 0,..20,10 0; 10 2 6. 1010 6 
LEAD, Pig, Foreign, per fon ,... | #8 15 0,.39 0 0) 19 0 0.19 5 0 
English, W..B.sccccecesscase | 2! 5..0,. 0 0 0) 92 0 0.,22 5 0 
Other brands 41910 0...19 15 0| 1910 0.. 19915 0 
Aheet,, milled 20 5 0. 0 0 0|.2017 6. 000 
Shot, patent .. 2210 0..23 0 01/209. 000 
or minium 21 0 0.. 0 0 6} 2110 0,, 2115 0 
eATY woe 27 0 0.. 0 0 ©] 31.0 .0,. 3110 0 
.geound in.oil.. 26 0 -0.,.93 0 0) 80 0 0..32 0 0 
Litharge, W.B...ceccceccceee | 2410 0.. 0 0 0) 2445 0...25 0 0 
QUIOKBILVER, per hot. ..eccoee| 617 0.. 0.0 0) 647 6. 0 0 0 
Sileaian,.per ton......|2040 0.,.2012 6/2115 0.. 00 0 
“ cocccccccccges | 29 0.0.. 0.0 0) -27 0 0,28 0 @ 
000. 00 0) 000. 00 6 
© 0 0.. 0 0 6) 45 00,00 0 
6) 0 0..1510 0) 000.000 
413 0.. 4181)| 411 0,., 413 0 
AillL49.. 442 v| 4 840,. 49 0 
412 .0.. 44121 41 -0.. 900 
ccccccccgcccee | 414 0. 496 0] 422 0.. 00 0 
covccccccccccccccecs | “415-0. 4017 0] 443 -0.. 0 0 06 
Refined, in| cosnscnese | 497 Qee 449 0) 4.15.40. 0 0°90 
TINPLATES, per bx of 225. sheets 
} goke.. a 1 8.0.c 1:40] 2 BiBoe 1°97 6 
IX qitto.... 1 9 0.6. 110-0) 110 6. 113 6 
4C.charcoa! 1 8 0. 1490 0} 140 0. 142 0 
TK itto. eres 114 0... 116 O| 116 Oo 128 0 
PRICES CURRENT OF TIMBER. 
3 3887. || 1868. 1867, 
Per Joad— £32 81/24 58 £ 5. || Berload— BALM oe. 6B pn 
Teak ...+eeeeeee-11 10 1219 | 9 0 1010 || Vel. pine, per reduced C. 
Quebec, ved pine .. 310 415] 3 5 415 || Canads, ist quality 17 01810 17 01910 
yellow pine.. 215 4 5| 215 310 2nd do... 11 012 0 12 03310 
St.Joho’s N.B.,yel.. 0 0 0 0) 0 0 0 0 || Archangel,yellow 11 0 12 0 13 ou 0 
Quebec,oak,white.. 515 515] 510 6 0 || St Petersburgyel.. 10 10 11 10, 1010 11 O 
birch...... 3 310 410|| Finland ........ 71) 51)) 86 9 0 
0 0 0 O|}| Memel .......... 00 0 0) Ou oO & 
0] 319 5 0 || Gothenburg, yel... 8 010 0| 9 O10 i¥ 
6 v| slo 6 O} mhite 8 0 9 0} 8 0 810 
« 5] 2 0 310 || Geffe,yallow...... 9 01019) 9 Oll » 
otto —- | 
Swedish .....0000. « 0 2 9| 117 33 ian. by doy 0 a8 015 6} 18 O82 0 
se te S$ 68/88 & 5 || siattemnind 
yl. pine | . 4 
Lb gy 0000)}000 0} vote. gin... omisy oui 
Lathwood,Dantaim 5 0 7 0 | 410 5 10 || Staves, per standard M. | sh 
34 Peter's 8 19 9 5] 610 7 10 || Quebec pips...... 70 075 0) 8 085 0 
Desi sner Duddh- eee eet aati puncheon 24 026 0) 20 val 0 
uebec, wht.spruce O44 i wo s 
ieee watspruce 13 10 15 10 | is 19 15 10 pip eronn } 139 0 155 0/170 0 190 0 














IRONCLAD FOR THE DutcH GOVERNMENT.—On Tuesday 10th inst. 
Messrs. R. Napier and Sons launched from their building-yard at 
Glasgow an armour-clad twin-screw ram named De Butfel, of 
about 1473 tons B.M., designed and built by them for the Dutch 
government. Her principal dimensions are:—Length over all, 
Her sides are plated 
with armour 6in. thick, backed with 10in. teak on an inch inner skin 
right forward and aft, 3ft. below and 2ft. above the water line. 
The main deck consists of Gin. oak on an inch plate. The wall 
on the main deck rownd the base of the turret is composed of 
Sin. armour backed by 12in. teak on an inch iuaer skin. The 
turret is on Captain Coles’ system. The armour and backing on 
the turret are similar to that on the -wall. She will carry in the 
turret two 300-pounder 123-ton Armstrong guns, and on the main 
deck four smaller broadside guns. Her engines are by the same 
firm, of 400 nominal horse-power collectively; diameter of cylinders 
S6in. ; length of strake 2ft., fitted with surface condensers. Steam 
will be supplied from four boilers constructed to work up to 30lb. 
to the square inch, fitted with superheater. The Buttel is the 
second ironclad Messrs, Napier have launched within the last three 
weeks for the Dutch government. She may be looked upon as.a 
new type of war ship, of small tonnage, heavily armoured, and 
carrying the heaviest guns, with a speed of about thirteen and a- 
half knots, and very superior accommodation for her officers and 
crew. Some of the main features in this class of war ship are her 
being able to fire all round the horizon from her turret. guns, with 
the exception of 10 out of the 360 deg. xight aft, Ihe height 
of her upper deck we water gives her all the advantages of a 
sea-going vessel, avkilst her power of firing all round is the same 
as that of a monitor. Her main deck can be made to carry thy 
usual number of broadside guns, which, although not protected be 
armour, puts.ber on.a par. with any unarmoured vessel afloat with- 
out taking tbe turret gums into account. 

PaTEsT -.K2YL288 MEOHANISM, THE LATEST IMPROVEMENT IN 
WateHss.—J. Benson, Watch and Clock Maker to the Prince of 
Wales, Old: Bond-street, Westbourne-grove, and Ludgate-hill. See 
Price List of other Watches, —[ADVT. | 
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KRUPP’S GREAT STEEL GUN, EXHIBITED 





DETAIL OF RIFLINC. FULL SIZE 


Y YY) 


Za 


ENLARCED SECTION. SHEWING 
BREECH WHEN CLOSED 





SIDE ELEVATION 
SHEWING FRONT OF BREECH PLUC 


SIDE ELEVATION 
SHEWINC BACK OF GREECH PLUC 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. X VI.—Krvuprr’s Monster Steet Guns. 

No single object of war material exhibited at Paris 
attained the popular interest which was accorded by the 
ceaseless tide of wandering sight-seers to Krupp’s monster 
steel gun of 14-in. calibre, and purporting to throw a solid 
shot df 1212 lb. We entertain the strongest possible doubt 
that its intrinsic reputation could justify its popular one. 
Our readers, however, will be enabled to judge for them- 
selves in some degree how far the few remarks we propose 
making in support of this qualified opinion, are justly sup- 
portable or not, for we are enabled to place before them 
now the first illustrations of the general structure and 
details of this gun which have appeared, we believe, in any 
publication in Europe with any pretensions to scale or 
accuracy. 

The notoriety achieved for this monster-gun at Paris was 
no doubt in part a reflected one, due to the character, itself 

aps just a little inflated, which had ,béen anteriorly 
tained for the now world-famous works at Essen in 
~ Westphalia, whence it issued. A word or:two as to those 

—— therefore, may not, as introductory; be unsuitable 

ere. 

Essen is a rather picturesque and striking old town of 
Westphalia, of small size, and situated between the rivers 
Rhur and Lippe, affluents on the right bank of the Rhine, 
in the heart of a great mining and metallurgic region, and 
close to the intersection of the great line of railway from 
Elberfeldt on the south to Utrecht and Rotterdam, and of 
the Kéln-Mindener line going east and west. Everything 
in Essen bears the stamp of the various.industries around, 
and yet with something of theromance that hangs like a per- 
fume round the most common-place realities of German life. 
One sees in its hilly and crooked old% ts shops full of 
pitmen’s gear and clothing, quaint figt oil lamps and trim- 
ming needles of bright penal sheet.iron, suchas the glorious 
old wood-cuts on the pages of Agricola show us were borne 
in gruben by German men three hundred years ago— 
dials, levels, priming wires, jumpers, varied forms of picke— 
mixed up in big leisurely-looking oldghpp windows, with hats 
and caps, flannel and Jersey shistayimd the strange taper 
leather aprons worn behind by. the German metal miner. 
As we toil up the street to seek’ the good things,and’ the 
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sized, well set-up, lithe-limbed young fellow, with the 
deep dark luminous eye, set in that square cut, severe but 
handsome, pale and thoughtful face, so often séen in 
Western Prussia, and that tells of so true a descent from 
Arminius. He is an Oberbergmann, or perhaps a Berg- 
meister, and he wears the old ‘Teutonic miner’s dress (for it 
is a festtag) of dark olive, almost black cloth. The cape 
over the shoulders of the antiquely cut tunic is scalloped 
out at the edges like what ladies call their peplums ; 
and in the front of his cap are the two crossed Ricemee. 
and the motto “ Gluck auf,” the silver badge of the 
craft; he has probably been up at the mining school 
to consult some section, or some book. To one who 
can look a little below the surface of things these 
are not mere crotchets of dreamy German life, as busy, 
burly, bustling John Bull is but too apt to set them down 
for. Such fringe and ruffles to the coarse garment of the 
working day life, reveals a higher civilisation than belongs 
to the corresponding class amongst us. They prove the 
man cabesel comeah to know his descent and connection 
with his ancestry and country, and to be proud of both, 
and respecting of himself,as a unit in the common toil 
which has brought forth so much to make him proud of 
fatherland. 

At the confines of the town the main gateway of Krupp’s 
works are reached, and the first thing that meets the eye 
is a notice in three tongues, that all access to the works is 


ple won’t trouble him by asking for permission, which 
e certainly won’t grant. 
Omne ignotum pro magnifico is a maxim that may be 





capitalised in this thoughtless world, and which has not 
‘been without its effects here. a mere magnitude, 
|there is really nothing very wonderful to see, nor pro- 
| bably anything to learn, that a competent man may not 
make out inferentially from such meagre accounts 
| as have been published as to these works, and 
be talk over a flask of wine with some of those who 
do know the inside and what is there By walking 
| round ‘the:works a clear notion of theisMarge size may be 
| formed, ahd as a considerable length $P the outer fence 
along one'side consists only of tall opea*fir pole paling, it 
is easy to ‘discern the general arraii; t of the works, 
and to judge of their magnitude, as Well as to derive some 
notion of the wealth they have prodixced from the long 
ranges of hothouses and pine-pits whidh-stretch away from 
the mansion and gardens of the proprietor. The works 
are said to cover between 300 and 400-acres, which is pro- 


canvas, He is a middle- | bably an overstatement, 


forbidden, and that Mr. Krupp will be greatly obliged if | 





The works, which by the death of the late distinguished 

owner, have descended to Friederich a were 80 ex- 
yanded about 1827 to 1820, that they may be said to have 
foo then in reality started; and although between 1848 
and 1850 the political “affairs” of the former year, checked 
their progress—as they did that of everything inGermany— 
their career has been one of sustained and always expand- 
ing success, so that at present the annual make of steel is 
said to be from 50,000 to 60,000 tons. The mass 6f the 
steel is produced by the Styrian puddling process—the pig 
iron operated upon being of suitable quality, of which 
some is purchased, more smelted in the works. The ore 
also is partly purchased, partly had from wren ores and 
hematites from mines near Coblentz and elsewhere, the 
concession of which belong to Herr Krupp; the smelting 
is done with coke fuel, and by hot blast. 

Latterly it is said that the Bessemer converting process 
is employed to a considerable extent. Mr. Bessemer has 
no patent for Prussia, the Government of that country 
having refused to grant him one on the grounds of want 
of novelty. The preliminary inquiries as to novelty, utility, 
and so forth, of the Prussian law, form one of the few pieces 
of useless and hurtful unwisdom that cling to its generally - 
wise industrial legislation. These render it always 
difficult and often impossible to obtain a patent 
|for matters of great merit in every way, and there 
can be no doubt but an injustice was done to Mr. 
Bessemer by the refusal of his patent. The actual 
working of the system is, that Prussia is sown over 
| with “secret works,” in which processes are carried on as 
|long as ever the monopoly of secrecy can be kept up; so 
that there is in fact far more than the real monopoly of 
|the British patent kept operative without one, and that 
|too for an unlimited time, and without in the end the 
| public at large having any authentic information given it 
‘as to what is the nature of the improvement that has been 
| worked in secret—until. the secret, if any, has leaked or 
| been bribed out. Those in England who three or’ four 
| years ago were so blatant for wegen My patent law, 
\if not dead and gone for ever, had become well 
‘acquainted with the state of things we have hinted at, be- 
fore they shall again agitate their unsustainable crotchet. 
|. The rough steel made by puddling is rolled into puddle 
| bars; these are cut up short, and the pieces are melted in 
crucibles formed of fire-clay and a little plumbago, heated 
in air furnaces, fed with coke fuel. _ These furnaces, 
| which are ranged along the sides of the large casting 
shops, draw at either side into one common chimney 
' stalk, The ashpits are in a vault below the casting-room 
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ured ite rwaners which bring the drib- 
iets from of the crucibles, often 500 or 600 in total 
number, itt a Waited stream that the great ingot into 
which the to be agglomerated, shall have no de- 
fect by claill. the ingot is, however, the less real 
difficulty there is, less needed in effecting this, 
for reasons Whrieh every ironfounder will d. These 
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floor. The wrought iron furnace bars, except the two cen- 
tral ones, needed to support the bottom of the crucible, are 
withdrawn when the steel is melted, so that the greater 
part of the incandescent eoke drops into the ashpit, and 
each crucible is them takem from the furnace by tongs in 
the usual way. erueible holds about 60 Ib. The 

t sight of the works is the perfect organisation and : 

iscipline of the oe of men by whom all these 

crucibles ate their furnaces, and in batches 


ingots, in conseqtience of this second melting, have derived 
‘am ad pte! ng: of material first, all the 
bubbles inevitable in do wage steel, are 
got rid of ; second, the material is by selection of 
the charges for the erueibles, quite uniform in quality, and 
the quality iteelf jast what is wanted for the special pur- 
pose to Which the imgot is destined, whether it be for the 
very finest, hardest, and aon py steel for cutlery, 
chisels, &c., or the low, mild intended for cannon, or 
ingots when very slowly 
cooled, by being kept surrounded with live coke and 
ashes after the ingot mould is stripped off, are brought 
under the sterm hammer, or passed through the rolls. 

For the heaviest ingots, weighing from 15 to 40 or more 
tons, the huge 50-tom steam hammer is into play, 
whose earth-shaking blows one can feel, evem in bed, over 
the whole town of 

The finished steel, aceording to its destination, varies in 
ultimate tensile st from about 35 to 70 tons per 
square some in small rolled sections, no doubt, far 
exceeding this. The steel employed for camnon, the writer 
has been informed, possesses an average tensile resistance 
of about 45 tons per square inch. It is not necessary to | 
go into this matter here, however, as experiments made in 
this country, as well as some published in Germany, have 
not only this coeffieient, bat what is as important, 
the relation that the coefficients of rupture bear to those of 
final extension at rupture, and previously at the elastic 
limit. 

Steel cannon making was commenced by Krupp the 
year after “ the affairs of 1848,” when the Prussian Govern- 
ment first became convinced of the importance of the 
needle gun. A very few guns of no great size were sold 
to Egypt and to Russia, but no European Government 
was prepared to adopt them. Even in 1853-54, though 
some large ingots for gun moulds had been sold to England 
(one of which was absurdly completed as a cast iron 
jacketed gun, and as absardly destroyed in proof about 
the latter date) and to other powers, little or no 
progress was made with the introduction of cannon of 
the novel ma: Nor would there have been any pro- 
gress to the present day, had it not been for the lead given 
by our own system of Armstrong guns and by the French 
rifled field artillery. The rifled system brought an in- 
creased stréss om the gun, and that, it was for a time 
insisted on required even for field artillery, some better 
material than bronze. France has, rightly or wrongly, held 
fast by her bronze field guns, Prussia by her field breech- 
loading batteries, efficient and cheapest made in steel in 
solid mass, while we have mainly held by the ringed struc- 
ture of malleable iron, though now approaching very low 
steel in tensile strength, with which we started. 

For the heavier natures of guns, however, the choice for 
everybody is limited either to steel or to malleable iron, 
and in both cases all parties have gradually come round (even 
Mr. Whitworth himself) to ringed structure with initial 
tension, though in a form far simpler than that of the 
earlier designs. What indeed can be more obvious than 
that, inasmuch as whatever be the nature of the material, 
the ringed structure confers upon that the largest possible 
amount of resistance to bursting strain for a given calibre 
and weight of material—so whether the material be iron or 
steel, a simple ringed structure must be advisable rather 
than the application of the same weight of the same mate- 
rial in one solid mass? 

The rearming of the artilleries of the world, and the 

roduction of armaments for armoured fleets, have filled 
) ac works with orders for cannon since 1860. Vast 
orders have been executed for field-guns for Russia, Prus- 
sia, Turkey ; for naval guns for Austria, Holland, Italy, 
and even Japan. More than 3000 guns of all natures were 
said to have been turned out up to last summer, of which 
nearly 500 were of 8-in. calibre or upwards, and it is stated 
that up to a recent period, if not still so, about one-third of 
the entire production in steel of the works is fabricated into 
guns. Like all great and really successful works, whose 
magnitude and success insure them against those fluc- 
tuations and disastrous slacknesses of trade that 
affect smaller works, Krupp’s vast establishment com- 
prises @ magnificent system of internal institutions for 
the advantage and relief of its army of not far short, per- 
haps, of 10,000 persons, directly or indirectly dependent 
upon it for support. Schools, libraries, sick, burial, and 
accident insurances, and aged pensions, are all attended to, 
The writer learned also, at Essen, that bread and other 
a ar sag were supplied upon the wholesale principle from 

akeries and stores established by Mr. Krupp—whether 
with ‘the real advantages to the wage labourer, of which 
this is undoubtedly susceptible, free from the disadvantages 
or abuses of the “truck system,” he could not determine. 
The works run night and day, of course. 

Such are the works whence issued the magnificent 
display of steel in various forms which at the proper 
time we described as seen last year at Paris, The 
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works and their products are more than abundant 
guarantee for the goodness of the material from which the | 
monster 14in. gun, as well as the 9in. and other smaller | 
forms there shown were fabricated, while the eye of | 
every practised mechanician recognised the faultlessness of | 
the workmanship displayed in those productions. A few 

words of explanation will suffice to make the construction | 


of the 14in. gun perfectly clear upon in jon of the 
illustrations accompanying this article. e gun, as will 
be seen, is of ood by —- and F oguweyee ved upon 
the plan paten r. Krupp. gun and carriage 
oor stated to be all made from crucible steel. The piece 
is intended for coast defence, and is generally similar to 
two others of smaller ealibre made for the Russian Govern- 
ment for the defence of Cronstadt. The gun = If has oe 
total weight of 50,000 kilogrammes, or about fifty tons, 
which the enormously thiek inner tube weighs twenty tons; 
the carriage, the side cheeks of which are of solid steel of 
about 64im. thickness, weighs fifteen tons; it runs always, 
upon four steel follersy npem geides, intended to be 
placed across the face of Torntabie the weight of which 
was stated to be twenty-five tons, but which was not 
exhibited, not amy design for it shown at Paris. The 
recoil, it would appear, was intended to be brought up simpl 
by the imertia of the gun and carriage, the range of reco 
exhausting itself before traversing the entire diameter of 
the turntable. - 

The gun, with Hin. calibre, has a total length of 210in., 
or fifteen calibres; but the available length of chase is 
only six calibres in all, powder seat included. The pre- 

ice was stated to be 700 kil mes. The rifling 
consists of forty flat ves, as shown at full size im 
diagram, the bottom of each groove being a portion of 
a cylindric surface whose axis is that of the gun, and the 
back and driving edges spirals, a transverse section of which 
anywhere is parallel to tue radius at the centre breadth 
of groove. The twist is uniform, the pitch being greater 
at one edge than the other, viz, 980in. and 1014-5in. 
respectively. The Mo of the rifling is 0°15in, Upon 
the inner tube, or rather eylindric block, are shrank four 
reinforce rings in all, including the trunnion ring. All of 
these are stated to have been cast and forged hollow like 
weldless tires. The trunnions are about one calibre 


diameter. The gan, by he the pair of elevating screws 
lat the rear, admits 2 dew of elevation or depression, 


of 

by a plummet, pivoted 
end of couh Sesake, sacking 
the angle wpom a graduated ure at its lower extremity, as 
seen in the side elevation. The elevating screws stand 
awkwardly wp, guided only by the two nuts through which 
they work, and which are fixed to the breech end of the 
gun so as to admit of such angular movement round a 
transverse horizontal axis as may be necessary, within the 
limit of elevation or depression. These screws rest at their 
lower ends in foot-steps, and have worm-whee!s keyed on 
to them, to which simultaneous motion is given by two 
endless serews upon one common transverse shaft, actuated 
by an ordinary hand-wheel at either end, and both housed 
within the carriage cheeks. The side cheeks of the 
carriage are transversely united to each other by a heavy 
flanged horizontal bottom plate, and by three transverse 
plates, of which the centre one is vertical, the front one 
slightly sloped to the rear, and the after one to the front. 
The general lines of direction of these uniting plates with 
their flanges may be seen from the side elevation, as indi- 
cated by the lines of large bolts and nuts by which the 

junctions are effected. 
The breech-loading arrangement consists in a breech 
plug, upon the forward face of which a Broadwell gas ring 
of steel is placed upon a‘suitable pap—a large transverse 
block—the after part of which is rounded, and its contour 
formed of rather more than one-half a cylinder,and a wedge 
block, whose inclined face to the rear bears against the cor- 
responding flat face of the transverse block. The motions 
are all produced by screws. At the proper left side of the 
gun upon the cheek of the carriage two standards are 
mounted, as seen in the side and end elevations, upon the 
top part of which four rollers are mounted, so as to 
constitute a cradle or platform upon which the ponderous 
breech plugs are landed and sustained while being, and 
after they have been, withdrawn. These rollers are ad- 
justable by the aid of the screws, so as to be levelled with 
the exactness necessary to receive the breech plugs without 
permitting these to jam by their overhanging weight when 
nearly withdrawn. It is obvious that the necessary posi- 
tion for these rollers will vary with every change in the 
elevation or depression of the gun, and must be scrupu- 
lously exactly attended to, or the breech closing arrange- 
ment may be temporarily disabled. One long screw seen 
on the top side of the transverse breech block, worked by 
an ordinary winch handle at the proper left of the gun, 
works this block in and out. Another and much more 
powerful and shorter screw worked by a ratchet lever, 
also at the same side of the gun, moves the wedge block 
transversely to the axis of the piece, so as to jam up hard 
the breech plug, when that has ee entered into the chase 
behind and pushed up, or to relieve the same,and with it the 
transverse block. The breech plug and gas ring are pushed 
up or withdrawn by a third screw, which is then coaxial with 
the gun, and moved by four short handles or levers within 
the great cavity to be filled by the breech closing arrange- 
ment. This screw is double ended, one end taking into 
and grasping the breech plug itself, and the other one, con- 
tinuing the rotation in the same direction, withdrawing it 
just as certain. corkscrews, well known, will be remem- 
Cosi to act. When the breech plug is pushed thus into 
lace and this screw brought home up to the neck, all is free 
for screwing back into place the transverse and wedge blocks 
together, and then jamming all by the aid of the latter and 
of its own screw, causing one wedge block to slide into 
the other. All this will be quite clear from the figures, 
whieh show the breech closing parts, withdrawn and 
returned in longitudinal sections, seen from below the 
gun, and from the partial side elevation between 
these. The latter shows the vertical bar to which the 
cradle is attached to aid in loading into the cavity of the 
open breech first the heavy projectile and next the cart- 
ridge. These are pushed forward by means of an iron 
ramrod passed through the hole in the centre of the rear 
mass of the gun. As a better guide, this is prolonged to 
the rear by a brass bushing seen in end elevation and in 
the two sections of the breech, but omitted in the general 
side elevation. The projectiles consist of solid shot of 
1212 1b., and of shell, formed as shown in the figures, of 


and the angle is 





1080 Ib., made up of a cast steel body 843 Ib., lead and zinc 
alloy bands, cast all round into dovetail grooves, and with 
six similar longitudinal grooves and bands, 220 Ib., burster 
charge, 17 1b. The charge for the gun is stated to be from 


110 Ib. to 130 Th, or only #43 of the weight of the shot 


atamaximum. Ap iron cradle (manipulated a der- 
rick or crane from the plate of the turntable, —— 
though not shown), was exhibited for the perpowes of re- 


ceiving and lifting to the mowth of th 
shot or shell. It ram apom rollers, Qian ete 


bane, Ay Ps ee 
remarks upon some gans of Mr. Krupp’s 
manufacture, 

This ponderous monster required a special truck to be 

by its makers for its transport from Essen to 
Paria. The truck ran upon twelve wheels ; but as the load 
was 65 toms, and the truck itself weighed 24 tons, the 
insistent weight upon each pair of wheels was upwards of 
14 tons, and mast have tried the permanent way along the 
distance ran somewhat sharply. So also in the Exhibition 
building a —_— gantry was erected to unload and load 
back again the gun, &c., from “its own private carriage,” 
im which, with dignity that becomes such “lords of the 
plain” as this, to present themselves in public, it arrived 
at the building. 

It is said this gun was presented by Mr. Krupp or his 
suecessor to the Emperor of the French in free gift before 
the close of the Exhibition, but we know not whether that 
be the fact. 





A comMITre® has beem ed im Edinburgh fer the purpose of 
erecting a statue of Sit Brewster in a ¢erispieucus public 
place. Many persons i Bagland will be to assist our 
northern brethren im eatrying out such @ proj 

SAT THE Oaks, Dariey Mate, Lexpni.t, 

AND § CoLLieRES.—On Tuesday evening last a very 
interesting important lecture was delivered im the Workman's 
Hall, Thornetifle, ‘ear Shetfield, by Mr. George Chapman, a 
working miner, been en as a volunteer in the chief of 
the colliery explosions in the th Yorkshire district. Mr. S. 
Plumsoll, of Wheatley Wood Hall, near Sheffield, presided. .The 
lecture, although of am homely character, contained some valuable 
information. The leetarer * account of what he saw 
in the explosion at Wetsbro’ Path, Darley Main, in January, 1849, 
when seventy-five mett were killed, at the Oaks in 1847, and 1866, 
when 360 lives were A miodel of a coal mine was shown, 
&e., in which some interesting experi- 


the shafts, goafs, stoppings, 
ments were aor tnom | by Win. Chambers, Esq., with the Stephenson 


Davy and Clany safety lamps. A model of the Lund Hill Colliery 
was also exhibite ing how the disastrous explosion occurred 
there. Several the managers of the district collieries also 
delivered on the causes of colliery explosions. A vote of 
thanks to the lecturet was duly given, 

TERMINATION oF THE CoLiters’ Lock-ow? ty SoutH Dersy- 
suirer.—Aftet being out for twelve months the rs in South 
} mag pc have given up the struggle which they have maintained 
for the purpose of compelling the coal owners to employ unionists. 
For some time past the men and their families have beew supported 
from the funds of various unions, receiving abowt £300 a week. 
The masters, however, managed to fill their collieries with non- 
unionists, and last week the locked-out hands were imformved that 
they must not expect furthe? support, but must obtain work where 
they could. The Southf¥. Miners’ Association, whe, during 
the year, had sent nesely £4000 te Church Gresley, gave the un- 
fortunate and misguided men £100 as a last donation, and which 
had to be divided between pease 400 persons. The loss it wages 
to the men has not beem less than £25,000, whilst the cost fo the 
unions has been upwards of £7,000, all of which has beew thrown 
away in a fruitless attempt to compel the owners of collieries to 
submit to the dictation of persons at a distance as to whom they 
should employ. 

MINERAL WEALTH OF AMERICA. Mexico, and those portions of 
the trans-Atlantic continent generally known as Spanish America, 
have hitherto been regarded as the principal sources of gold, silver, 
and other minerals obtained from the mines of the new world. It 
appears from recent accounts that the United States at present 
produce nearly as much gold as the whole of the other countries 
upon the globe. This may be owing partly to the late valuable 
discoveries, and partly to the liberal terms offered by Government 
to enterprising miners and explorists. In 1859 a party of gold- 
seekers, after traversing the Rocky Mountains, discovered the pre- 
cious metal near the source of the river Arkansas, and the news of 
the “find” soon converted the savage and uninhabited locality 
into a ulous and busy district. With the view of inducing the 
advent of strangers and encouraging immigration, the American 
law accords to the fortunate discoverer of a “vein” the right of 
mining over half a lineal mile in the immediate vicinity of the 
treasure. This permission is granted at once without any of the 
delays of concession, inquiry, and official routine which accompany 
awd trammel the exercise of the prerogatives of most countriés. 
The mines of Colorado and Nevada are among the richest in the 
States, and there is no question but that the whole of the eastern 
slope of the Rocky Mountains is of an auriferous character. So 
much as £1200 worth of gold has been extracted from one ton of 
ore, but this is an exceptiunal yield, as the difficulty of extraction 
frequently leaves scarcely 25 per cent. of pure metal to reward the 
labours and exertions of the miners. It is here that lies the differ- 
ence between these mines and those of California. The gold of 
the former is always combined with various metallic sulphides, 
whilst that of the latter is usually found native, disseminated 
through a quartz ore matrix. All the processes employed to 
extract the gold in its entirety from the sulphurous ore have 
hitherto failed, and a method that would accomplish this result is 
still a desideratum. Attempts are at present in progress to reduce 
the ore by means of roasting it with superheated steam. The pro- 
cesses in actual operation are limited to two. By the first the ore 
is reduced toan impalpable powder and then treated with mercury, 
which dissolves all the free gold, and subsequently yields it up 
again when submitted to ation. About a fourth part only of 
the metal is thus obtained. The other process consists in first 
roasting the ore in reverberatery furnaces, and then treating it 
with mercury, or ranning it into moulds. In the latter case the pigs 
are sent to Swansea, where the farther reduction is carried on by 
means which are kept secret. The cost of the transport of these 
pigs amounts to about fivepence per pound. Upon the western 
side of the Rocky Mountains silver veins abound, which are in 
fact a continuation of those existing in Mexico, and the princi- 
pal vein of which, after leaving that country, bifurcates, One 
thread winds in the direction of La Sierra Nevada, and the other 
towards the mountains, and throws out a parallel branch at 
Colorado. The mines of both gold and silver, especially the latter, 
are situated at great altitudes, fromsix to ten thousand feet above 
the mean sea level, and the snow for a period of several months 
cuts off all communication with the valleys beneath. During the 
late war several millions of gold and silver were obtained from 
these national sources, and when once the Indian tribes have been 
completely mastered, and the metallurgical operations established 
upon a superior and more remuterative basis, the yield will pro- 
bably prove more abundant. Im connection with our subject it 
must not be forgotten that the gold medal of the late ‘* Exposi- 
tion” was awarded to the mineral productions of Colorado, 
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—— 
MISCELLANEA. 
A NEW dos for Worcester Cathedral is nearly completed. 
THE Public Works of India are being pushed on with great 
vigour. 
THE new Home-office is also to be built on the vacant ground 
adjoining Downing-street, 
Four thousand tons of Cheshire salt, for agricultural purposes 
pass over the South-Western lines during the year. : 
THE arrangement ef the third and final collection of national 
portraits is now making good progress at South Kensington. 
Ir has been decided to erect on the Murrumbidgee River an 
paratus capable of rendering into tallow 10,000 sheep aa 


eat ou Melbourne Argus states that good mutton was being sold in 
Melbourne last month by travelling butchers at 1d. per 


Ad ¢ limited liability com is in course of f 
can for the aE paonrving meat for pone 
on 


Tae Earl of Malmesbury refers the delay in the building of 
Se Fang Colonial-office to the want of a Baron Haussmann in 
ndon. 















RAILWAY MATTERS. NOTES AND MEMORANDA. 


THIRTY-TWO ons on an ave travel in a railway train at Iv is stated that the bindings of books may be protected against 
any one time. = _ ’ mildew by brushing them over with spirit of wine. 

Many passenger trains on our English railways earn as muchas Sree needles if delicately suspended soon become magnetic 
£4 per train per mile, and yet the average receipts are only so many from the action of the earth, even though they am Fy y not pre- 

shillings. viously have had any tendency to magnetism. 

THE traffic of the London, Brighton, and South Coast Railway | THE Emprror or Russia has ordered the construction of an 
shows an increase of £2989, and that of the Great Luxembourg an | | important line of railway een Moscow and Smolensk, oommu- 
increase of £976. | nicating with the line froftt Warsaw to Brzesc, in Lithuania. 

By the united efforts of the landowners and others interested in | PrTroxeum is bleached B¥ shaking it successively and repeatedly 
the scheme, the Central Northumberland line seems like to float wd oil g bres and théfi With a strong solution of caustic soda; 
into smooth water. oil to prestiy iaplove tk éach time. A subsequent distillation 

Tue railway season ticket holders amount to 110,227, and pro. | Will 
duced in 1866 £499,170, or about 3°2 per cent. of the gross earning# Aeh ET ; hae bee invented. 
from passenger traffic, at Peet i 

Ir is satisfactory that the shareholders of the fecatte. | of the patton eh Fem the m 
Venetian Railway are preserved for some years from to the “| to that of the ; 
proposed Austrian income tax. ie ao on aude an emulsion with fat es — 

The Evesham and Redditch line has been officially ted by | solution of ammonia, by which the oleic acid is ¢ and com- 
Colonel Hutchinson for the Board of Trade, and is to be opened | pletely separated ; so that nothing remains but a mixture of stearic 
for public traffic in the first week of April. and margaric acids to be converced into soap. 

Ir is vaguely stated that the dividend on Metropolitan stock | _DuRtNe the germination of seeds and the growth of plants ne 



















will be increased from 5 to 64 per cent., and that arrangements | tive electrici ~s is generated and becomes free in the air. Pouil et Worocrsrsn is i her art-produce. The Royal Porcel 
will be made for the termination of all existing litigation. has estimated that a surface of 100 square yards covered with = ee P yal Porcelain 
= vegetation disengages in a day more electricity than is required to ae satel — build & new wing to their already extensive 





In the month of September last the third section of the Central 
Argentine Company’s line from Frayle Muerto to Villa Nueva 
(thirty-six miles), was opened under the decree of 27th of August, 
1867, the total length opened being then 158 miles. 

IMPORTANT mining results are anticipated from the completion 
of the Pacific Railroad, which will paene a point within 100 miles 


of a new locality where, according | = eee, extremely 
rich and extensive discoveries have lately been made. 
etropolitan Board of Works, at their meeting last Frida 
By the next meeting of the Pembroke and Tenby Company it # of Frafes, ons Sore yore love ee oc | iy with the remaining portion of the + ho a 
expected the narrow gauge will be laid from Whither @ oe rish companies, h ¢ om 
marthen, and the line will be then in direct commu Saas 4515 te heft 
the great manufacturing districts of the North and the i their oun tut," he oa 


charge the most powerful Leyden battery. 

ImpuRE solid paraffini® nay be purified by first powdering it, 
then mixing it with confffiéh naptha, aud afterwards subjecting it 
to considerable pressufé; By repeating this operation several 
times the paraffine may bé almost entirely freed from the heavy 
_— carbon oils with Which it is contaminated in its impure 
state. 





TuE printers and bookbinders of Philadelphia have sent a re- 
monstrance to Congress against the passage of an international 
copyright law. 

Tue total number of vessels at present composing the navy of 
the United States is 230, with an aggregate of 140,746 tons burden, 
and 1915 guns. 











neg | the metropolitan coal duties for the 
“_, went into committee by a large 





















counties. 
. thirty-one wats title 
ts Whol f Fre 
ra a ey Ey ewe 6, Bees has shown, by the Ber of ines Capiyed 
year 1866, on 9030 m iis. fe thong Sauiee Gd ty ty tem ‘gee ploye 
ons Ke } dopate gil bergen Firds col Coe 


ieee hun and Cuba. 


708 miles, or 7°27 per tk 
réesetpts. 
wate owns feet ee bre course of the ensuing 


8°39 per cent. in the 

On the 2nd inst. the mew Novéit imniind betth act 
Granton were opened for goods traffic; the remaining portion of 
the Queensferry branch was ready for inspection by the Board of 
Trade ; and the uncompleted section of the Monktonhall and 
Ormiston branches will be opened in two months. 

Mr. SAMUEL calculates that on an average railways carry 
30°7 tons of dead weight to every ton of passengers, whilst an 
ordinary omnibus carries double its own weight of passengers, 
and that this enormous disproportion of the dead to the paying 
load on railways is the great cause of the absence or diminution of 
dividends, 

THE adjourned special meeting of the London and North- 
Western Company, held at the Euston station on Saturday, 
authorised the issue of £20,000 of 5 per cent. preference stock in 
exchange for the same amount of Vale of Clwyd Railway stock 
entitled to 5 per cent. interest. The latter company 
dissolved in accordance with the company’s Act of last session. 

THE French Minister of Agriculture, Commerce, and Public 
Works, ‘by order of the Emperor,” recently asked the rr 
railway companies to reduce their rates for the convéyatité 
wheat, in consideration of the food crisis under Which Pra 
present labouring. The companies consented, #tit th een have 





hours sat 617 ga to 675 ¢ Cent. Thegas arivnoff fers 
more rapidly by increasing the temperature. Srxty thousand meres per week are being boiled down in the two 
AcooRDING to Dr. Moffat, when phosphorus is kept in water colonies of Victoria and South Australia, The average net pro- 
and air in a non-luminous state, the water and air become phos- | °¢eds of this method of disposing of sheep does not exceed ds. 6d. 
—. and then become phosphorescent on their temperature | OT 48. per sheep. 
ing inoreased, and ozone is formed during their phosphorescence. Tue taxes on locomotion are levied in five distinct ways, form 
Water reduced to the freezing point also becomes phosphorated, | five distinct items of account in the public revenue, and are paid 
and it becomes phosphorescent on being heated. Phosphorus in | on thirty different occasions in each year, some at one place and 
a non-luminous state does not produce ozone; phosphorated air | some at another. 
and water are not ozonised, but they are ozonised when phos-} Te attention of shipbuilders, ae ey others interested 
phorescent. in th» shipping trade, is called to the fact, that the time for apply- 
TuHE highest average cost per mile for the construction of any of | ing for space in the Havre Maritime International Exhibition is 
the leading American railways was 145,630 dols. for the Atlantic | drawing to a close. 
and Great Western Railroad. The Erie line cost 195,680 dols. per Mr. F AIRLIE states that the weight of the tenders alone of loco- 
mile. For 4294 miles of track, belonging to eight of our longest motive engines, allowing a percentage for tank locomotives work- 
roads, the average cost of construction was 66,747 dols. per mile. | ing short distances, is nearly nine times that of the actual paying 
The om ek a pay much more for their roads than is the cage pe load of preset a trains. 
1k milés belonging to twélve British Hines, the a, ‘Pown Hall, Manchester, have been 
ee eb he ae net oe coat i cep et fepott to Prof. Donaldson and Mr. 
oon = have recommended the adop- 


now been temporarily brought down 50 per cent: pica th ors sum é 
minimum fixed by the acts of concession. 4 ‘gree ¢ fh¥ rtiking of fhe ent junction of the 
hi ng with the gw lh Th to be 

; afiticipited that the line will be 

i Yay, 


On Saturday, at the Oxford assizes; a Ff ae = Fa of Ne Fett, one of the tale 
feet the tase stade of Nottingham is now in a con- 


an action against the Great Western Railway, 
compensation for an injury to his wife. In ali fa P Feaaapttes _ by b's ‘aan 2 F 
the defendants’ carriages at Rhyl, which had not b®é® ton, representing, ry present Wage, 
to the platform, Mrs. Siner hurt her knee, and is now ob Tabor. A 08 6f bar iron represents the labour wtiéxtaipled within the last eight years. Young 
go on crutches. The jury found a verdict for the aie davs. In France a ton of bar iron costs fifty-eight days’ fabour, girls who have been only a few months at the business receive in 
damages, £300. and a ton of pig costs twenty-six days’labour, or just twice as | many cases as much as 20s. a week. 

A MAN was found lying across the rails of the Great Northern | much as in this country. The rate of wages and cost ofiron per| [Ir is curious that the Isle of Wight, although a small island, 
Railway at Holloway on Saturday night who had been very | ton, estimated in da ve work in Belgium, are midway between the | consumes as much Droitwich salt as inland districts of the same 
seriously injured, in all probability through attempting to get out | rates in England and France, wages being higher in Great Britain | size, although salt derived from sea water is considered superior 
of the carriage in which he was riding while the train was _in than in Belgium, and higher in Belgium than in France, for agricultural purposes to rock salt 
Re 3 See his pocket, oe, an anne See In the United States there are now in existence no less than| It is stated that, in addition to the numerous dismissals of hired 
any account of himself, but it was evident that he was drunk. : tae hich h tak Sion ok Pat 
He was taken to the Royal Free Hospital, and the doctors there fifteen coins or notes to represent the values of one, two, three, | artisans and urers which have already en p at Ports- 

five and ten cents. Leaving out the three standard silver coins, | mouth and at other yards, a reduction to the extent of 1300 2 men 
will be made at Woolwich yard alone. 

On the motion of Mr. Samuelson, the House of Commons on 

h £6 the appointment of a select committee to 


say there is no hope of his recovery. 
THE North British Daily Mail states that the interdict a: oy) foreach denomination) of threo fve, and ton conta andalso nx pon 

Pirenthty night agrovd 

inquire into the existing instruction in theo- 

PaTES | retical anid applied science fo ‘the iteiial classes 

Meas, i AXD Oo., of the HpeePart Locomotive Works 

ig twetity - 
Cente Phe 














































































soon as the half-yearly report, which is expected iti 4 

shall have been issued, and that the procesttings dy of 
involve not merely the question of thé déélardtion of oe divi- 
dends at the ensuing half-yearly sitting, but otheF im- 
portant points as to the accourits atid finances of thé 


AN accident occurred off F morning list 6 #86 re] 






a ve céhit metallic currency. There is, 
coppet oné cent svi; 4 broiize ond céiit Pay Aiiet “ive parte 
coppér, fort? of fin, and offs of zine; and a low fickel é6nt 

ighOF ChE pir lt copper, and twelve «s aie. 

eepevtively 168, 72, att ds y grains. 

h ve cent coins of rié! net, 






the Caledonian Railway Company is intended to be ap hy 16¢ of éomposition and value for the ® one two; — 
ves for the Grand 













been designed by 
6f the Grand Trunk 





Eastern Railway. The train whith lefé Olitedw-T 
minutes past nine ran off the line in @ a reat 
twelve miles from Paris, and some of thé 
turned. The engine- driver was killed on the 
maréchal-des- logis, of the regiment of Guides, was rémo' Pf 
Meaux ina dying state, During the day sev: eral other passengers 
were brought to Paris by a special train; two persons were so 
severely injured as to necessitate removal to an hospital, and six 
others, less seriously hurt, were taken to their homes, The guard 
and the stoker also received dangerous wounds. 

At the Yorkshire Assizes, on Friday, “ Burn v the Manchester, 
Sheffield, and Lincolnshire Railway Compatiy” was a ra’ 


fivé parts of that métal to agente. 
near Wigan, an attempt, 
to blow up the house occupied 


Os fhe selegraph Opérator in Si ee 
Cr yh hen 3 . 

i. After exch the On f, and in which he, his wife, and 
plimentary messages, the circuit was still further extended the several children were sleeping. Some men who are belicved to 
trifling distance of 2000 miles, and a telegram was started from | have been concerned in the outrage are in custody. 

Valencia at 7.20 a.m., passing through New York at 2.35 a.m., Errorts are being made to induce the Royal Agricultural Society 
and being received in San Francisco at 11,21 on the previous | to hold its annual gathering this year at Liverpool. With this 


evening. Allowing for the differences of time, the actual time | object, at a meeting held in the Mayor’s ~~ on Monday, a 
occupied in traversing this entire stretch of 14,000 miles was | committee was elected to form a guarantee fun und of £3000. ie. 


















chester has since seeneme in a claim with a guarantee fund of £10,000. 

























tes. eo pe! the opens at San ¥ 74 
curious case. The plaintiff, Mr. Burn, resides in ant éighty message to Heart’s Content near Harrisburg, the capital 
York, and owns vessels navigating the hen’ Ouse and -| three anaes | oe it ie Bite abet a by the operator at the latter Pt yivanin, he workmen 4 grand oyster 
Among others Cy owns the Ariel, whic moore #6 a }| office in two misitités P| one month. The work- 
one evening in Septetnber, 1865, i aoe we re pip Ht —— Among the work- 


of the post, which was rotten; 

forced against the side of # Byitge 

canted over atid sunk, Thé 4 . 

their control, and it was conteti rit WERE 

damage which the plaintiff had susta Feasort 

having provided a proper post. The jury a verdiet the 

plaintiff; damages £150. 
In their report just issued the Metropolitan District Railway 

Company state that the company has been charged with delaying | 

the constraction of the Thames Embankment, but the Metr 


aly fee Gk Gite Wit: the ret and were 


St. long, 12in. wide, 
Wooden ee of similar 
ilar part of the matter 
than one of wood. All 
f site is gas-tight, so that in the 

even of a race sufficient gee nay be Ady into it to reduce its 
weight to 8 lb, 

A REPORT on the mineral resources of the Pacific slope, by Mr. 
J. Ross Browne, has just been laid before the United States Con- 
gress. Mr. Browne estimates the yield of the different states and 
territories of the Union as follows :—California, £5,000,000 ; 





JRE WHE 8 628 ih 7 662 if 
1865. In these exports France "figured for £2, 190, 308 last year, 
inst £2090,118 in 1866, and £699,579 in 1865. The exports of 

Board of Works has not yet even let their works from Temple silver to India, China, and the East declined last year to £647,415, 

Gardens to Blackfriars Bridge, and in the tenders asked for by them | 9gainst £2,537,930 in 1866, and £3,808,260 in 1865, 

pee Aya og —— 7 — me “hl on of paneey ay R wre large a tae, rather than —_ pitch, is the 

ment for the completion o e works, e contractors for the | object, as their sound can be conveyed toa much greater distance, 

railway feel confident that a little more than six months after the This a accounts for the enormous weal of some of the largest bells, Nevada, £4, —— 000 ; ag “= 400, 44 Idaho, £1,300, es 

Washington, Y ad 5 Colorado, £500. 000 ; 


bank t k . On: ¢ nie 
embankment works are in a sufficiently forward state to — oe E Gent 7, O00 oe, 53,000 Ibs 5 destin of r, i , £100,000; ; ie oldie 
teow, 2 Yorke, 28,000 Ib, Galgms 13,0001 ontreal, 100.008, sinking 000; Aeon, £100 00 












them to enter u on the construction of the railway 
make and open the whole litie between West 












Blackfriars ridge, The directors are fully alive +6 5 Erfdrt, 30, Big Ben (House of Parliament trade in 1867, the total 
importance of having the vr, oe contemfpof 5 4m Ib.; Vienna, 40. lbs; N du Faty 4 f out with cargoes, amounted 
the embankment, and will mgked ents ; 130,000 1b.; atid that of 5 Ib. | #6 285,998 veasels of (lis. Only 1090 vessels of 194,168 
to ae lish this, The Boited orkd and the 8 But. Cy) test bell évet kri6wn is an tons wWére numbef 6f vessels -~ but me 
pan sy eee adopt w osiet etibankment under thé teri | belt: a tae t Was cast by of the bg re increases. The total + ae 

of the Ra way Act by which the public will have the Ant Tt lies broke en on the grounth, atid is estimated fo | 3B, , 36, 9 in D pee 37,005,575 in 1 

of a continuous solid embankment of 100ft. in width froiti ,772 1b. It is 19ft. high, and méa#tires round the ate decrease in eer is in that part of our coasting trade which a 
minster Bridge to Blackfriars, leaving to Lord Stanley as | Cite There are 43s bells of oe Se in the United | nét consist in intercourse with Ireland; in the intercourse with 
between the Board and the railway to apportion the compensation on thé City Hall, in York, | Ireland the number of vessels engaged and the amount of tonnage 
which may be claimed against, them, ool e increase year by year, without exception, 
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DESIGN FOR A DOUBLE TURRET SHIP. 
BY CAPTAIN COWPER COLES, C.B., B.N. = 
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RANSOMES’ THRASHING MACHINERY FOR HOT COUNTRIES, 





In one of our numbers describing the machinery at "the Paris 
Exhibition, we drew the attention of our readers to the new 
steam thrashing machine designed specially by Mr. Head, one of 
the partners of the firm of Ransomes and Sims, and Mr, Brinsmead 
to meet the requirements of hot countries, such as Spain, Egypt, 
Turkey, Southern Italy, South America, &c., by thrashing the 
grain and chopping the straw at same time, so as to make it fit for 
the cattle to feed upon. 

This machine with its engine was deservedly awarded the first 
ee at the Great International trials which took place at the 

aris Exhibition, and as it has practically proved a perfect success 
it will probably work a new era in the agriculture of the above- 
named countries, where the appliances for thrashing the grain have 
hitherto been of the most primitive description. 


The above ving represents the thrashing machine complete, 
with its straw chopper and elevator for blowing the chopped straw 
on to the stack. 


Fig. 1 ts the front end of the thrashing machine where 
the straw oh is fixed. ' 
section of straw chopper, showing the passage 


of the straw through it. 
_ Fig. 3 the thrashing machine and the whole apparatus complete 
in working pvusition. 

The straw chopper (see section Fig. 2) consists of two cylinders 
a and b, which revolve within the case c, the a! part of the case 
being formed so as to guide the straw from the shaker d to the 
chopping cylinders, the upper cylinder a, and part of the case 
opposite to it at ¢, are furnished with spiral rows of knives f for 
cutting the straw, and the lower cylinder 6, and part of the case 
opposite to it atg, are furnished with spiral rows of teeth or blunt 
projections h for bruising or pos poe be each cylinder is furnished 
with a driving pulley i andj, and are both driven by the same strap 
k, direct from a drum / on the spindlejof ‘the thrashing drum (see 
_ 1 and 3), the straw after passing the chopping and bruising 
cylinders passing out at the exit openingiM, from which it is taken 
by the straw elevator. 

The elevator, of which a side elevation is shown in Fig. 3, con- 
sists of a common fan revolving in the case N. Thechopped straw 
falls from the straw chopper into the receiving box O of the 
elevator, from which it is drawn by the fan and drivenjthrough 
the long spout P, and delivered at any height varying from 5ft. to 
30ft. e spout P can be gradually by the winch gq, as the 
stack progresses in height during its erection. 

When it is necessary to preserve the straw unbroken, and when 
peas or beans or any other grain is thrashed, the straw of which is 
unsuitable for fodder, the straw chopping apparatus may be easily 
disconnected and the ine worked in the same, way as an 
ordinary steam thrashing machine. 

The power required to drive these machines varies according to 
the size of the machine, from 8 to 12-horse power nominal, with 
the chopping and elevating apparatus complete, and from 6 to 10- 
horse power when the straw chopper and elevator are out of 


Fig. 2 an 
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CAPTAIN COWPER COLES’ TURRET [SHIP. 

Asove and on page 220 we illustrate a vessel of 4272 tons, 
designed by Captain Cowper Coles, RN. The tonnage is about 
the same as the Bellerophon, but with low freeboard from 3ft. to 
4ft. out of the water. Her length between perpendiculars 
would be 320ft.; beam, 53ft.; two turrets, with guns 12ft. 
above the water and 11ft. horizontally from the sea. Between 








the turrets a deck-house is built, of the ordinary scantling of an 
iron ship, extending towards the vessel’s sides at an angle that 
allows the turrets to cross their fire at 68 deg. on the beam, and 
commanding an uninterrupted fire around bow and stern. This 
deck-house may be one, two, or three storeys high, according to 
the accommodation required—in the present instance it is two 
storeys high, surmounted by a hurricane deck 22ft. out of the 
water. In the upper or second storey, 5, }, 5, accommoda- 
tion is provided for the captain, the dining cabin being 24ft. by 
13ft., with a suite of cabins in proportion, a commander's cabin, 
a wardroom, and four other cabins for officers, office, galley for 


tT 

ul 

LL a. 
“ee 


the officers, a sick bay, baths, and w.cs. for both officers and men. 
The cabins and gored on this deck would receive light and 
air from ports square, and 18ft. out of the water, besides 
ventilation from the hatchways communicating with the hurri. 
cane deck. The lower or first storey, c, c,c, would have mess- 
tables for 300 men (her fighting complement), a galley, midship- 
men’s, engineers’, warrant-officers’ berths, ides four 
cabins for officers. This deck would receive air and light by 
means of 18in. square, 1Ift. 6in. out of the water, 
beside hatchways. All hatchways on this deck i 

below would have the means of being closed and kept water- 
tight the same as in Monitors. The remaining nine cabins 
for officers would be on the lower deck, which corresponds with 
the Captain's and Royal Sovereign's, receiving light from deck- 
i ilati communicating direct with the 


; 
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might be used than usual ; butin this case we will suppose them 
to be the same weight as “the Captain’s.” The cables would be 
led through fairleads at the edge of the bow along the upper 
deck, and through hawse pipes (8ft. above the water) into the 
lower storey of deck-house, where they would be worked by two 
steam capstans, one on each side, as in the Royal i The 
bower anchors (Martin’s) at sea would be stowed upon the deck 
without interfering with the firing or aes of the turret 
guns, and the spare anchors against the deck-house. The anchors 
can be worked on the bow or stern with —6 a 
She would have the usual complement of boats, viz., two 
launches, two 82ft. steam cutters, two 28ft. life boats, a captain’s 
galley, and an officer’s gig, which would be hoisted up by davits 
to the deck-house, and so arranged that at any moment can 
be turned inboard when firing at sea. 

Opinions will differ upon the question of masts, but after con- 
sidering the report of our ironclad squadron, as well as other 
practical evidence, from which it appears that our ships as now 
masted are incapable as a fleet of mancouvring under sail 
without the aid of steam, the balance of advan is (in Captain 
Cole’s opinion) against such useless masts and and in favour 
of fuel being substituted for the weight thus gained. Masts ma: 
be desirable to assist in decreasing the rolli eropensities of high 
freeboard ships, but for vessels of low board with their 
decreased rolling the gallant captain maintains that we 
can afford at once to sweep away the masts, gear, and 
rigging as antagonists to the steaming and ting powers 

ips, and can at any time resort to temporary 
small ones for fore and aft sails, such as Royal i 
Prince Albert have, should it be considered desirable. In 
stowage of fuel weight and space have to be considered. In 
vessel every hundred tons would make a difference of about 
draught of water. In an armoured vessel the saving in 
and the absence of masts get rid of the greatest part 
difficulty under the head of weight; and the author 
design finds that after giving ample accommodation as 
explained, for a crew of 300 men,* and extra accommodation for 
ing in all 600 men besides the officers; she 
would stow upwards of 1000 tons of coals, and even more at the 
sacrifice of 3in. immersion for every 100 tons. 

The armament would consist of two turrets, with 18in. 
armour, carrying four of the heaviest guns that can be 
say 600-pounders, 12ft. above the water, and two pivot guns, if 
thought expedient, on the hurricane deck, 22ft. out of the water; 
the latter may be found advantageous for firing down upon s 
ship’s decks, and it is believed a vigorous firekeptup by rockets and 
breech-loading rifles from the position and height of this hurri- 
cane deck would have a great effect upon an enemy’s upper deck 
and open ports. Leaving the pivot guns out of the question, 
the fighting powers of this he Ceonety eould somain on OF 
of the circle are commanded by two 600-pounders, 
throwing a broadside of 1200 lb., and the ey yy | 
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by four 600 throwing 2400 lb.; and it 
that ship can end on with two 690-pounders, 
and at 22 deg. from the line of keel, or only two on the 
bow with four 600-pounders, which would be her point 
of attack; the importance of this is much increased when it is 
* 900 wen would be two Gghling complements. 


ee me 





aid 
floor, 0 Ccen- 


The wrought iron furnace bars, except the tw 
tral ones, needed to support the bottom of the crucil 
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e, are 








withdrawn when the steel isanelted, so that the greater 
part of the incandescent coke drops into the hpit nd 
each crucible is then taken from the furnace by tongs in 
the usual way. Ensch crucible holds about 60 Ib. The 
great sight of the works is the perfect organisation and 
discipline of thé great regiment of men by whom all thes 

crucibles are withdrawn from their furnaces, and in batches 
poured into the conditcting runners which bring the dri! 

hlets froni eachiof the crucibles, often 500 or GOO in total 
number, in suéhia united stream that the great ingot into 


which the. whol@ is to be agglomerated, shall have no de- 
fect by chil’ The bigger the ingotis, however, the less real 
difficulty there isyand the less hasteneeded in effecting this, 
for reasons which'every ironfounderwill comprehend. ‘These 
ingots, in consequence of thissecond welting, have derived 
two advantages in point of material qualities—tirst, all the 
bubbles and cavities; inevitable in theypuddled sicel, are 
got rid of ; second, the material is miade by selection of 
the charges for the cracibles, quite-uniform in quality, and | 
the quality itself just what is wanted '!for'the special pur- 
pose to which'the ingot is destined, whether it be for the 
very finest, hardest, and most’ ghissy’ steel for 


] 


it 


cutlery, 
chisels, &¢., or the low, mild stéeb intended for cannon, or 
for rolling into plates» The’ ingots’ when very slo 
cooled, by being kept surrounded with live coke 
ashes after the ingot mould is stripped off, are brought 
under the steam hammer, or passed through the rolls. 

For the heaviest ingots, weighing from 15 to 40 or more 
tons, the huge 50-ton steam hammer.is brought into play, 
whose earth-shaking blows one can feel, even im bed, over 
the whole town of Essen, 

The finished steel, according to its destination, varies in 
ultimate tensile strength from about 35 to 70 tons per 
square inch, some in small rolled sections, no doubt, far 
exceeding this, The steel employed for cannon, the writer 
has been informed, possesses an average tensile resistance 
of about 45 tons per square inch. It is not necessary to 
go into this matter here, however, as experiments made in 
this country, as well as some published in Germany, have 
not only given this coeffieient, but what is as important, 
the relation that the coetiicients of rupture bear to those of 
final-extension at rupture, and previously at the clastic 
limit. 

Steel cannon making was commenced by Krupp the 
year after “ the affairs of 1848,” when the Prussian Govern- 
ment first became convinced of the importance of the 
needle gun. A very few guns of no great size were sold 
to Egypt and to Russia, but no European Government 
was prepared to adopt them. Even in 1853-54, though 
some large ingots for gun moulds had been sold to England 
(one of which was absurdly completed as a cast iron 
jacketed gun, and as absurdly destroyed in proof about 
the latter date) and to other powers, little or no 
progress was made with the introduction of cannon of 
the novel material. Nor would there have been any pro- 
gress to the present day, had it not been for the lead given 
by our own system of Armstrong guns and by the French 
rifled field artillery.- The rifled- system brought an in- 
creased stress on the gun, and that, it was for a time 
insisted on required even for field artillery, some better 
material than bronze. France has, rightly or wrongly, held 
fast by her bronze field guns, Prussia by her field breech- 
loading batteries, efficient and cheapest made in steel in 
solid mass, while we have mainly held by the ringed struc- 
ture of malleable iron, though now approaching very low 
steel in tensile strength, with which we started. 

For the heavier natures of guns, however, the choice for 
everybody is limited either to steel or to malleable iron, 
and in both cases all parties have gradually come round (even 
Mr. Whitworth himself) to ringed structure with initial 
tension, though in a form far simpler than that of the 
earlier designs. What indeed can be more obvious than 
that, inasmuch as whatever be the nature of the material, 
the ringed structure confers upon that the largest possible 
amount of resistance to bursting strain for a given calibre 
and weight of material—so whether the material be iron or 
steel, a simple ringed structure must be advisable rather 
than the application of the same weight of the same mate- 
rial in one solid mass ? 

The rearming of the artilleries of the world, and the 
production of armaments for armoured fleets, have filled 
Krupp’s works with orders for cannon since 1860, Vast 
orders have been executed for field-guns for Russia, Prus- 
sia, Turkey ; for naval guns for Austria, Holland, Italy, 
and even Japan. More than 3000 guns of all natures were | 
said to have been turned out up to last summer, of which 
nearly 500 were of 8-in. calibre or upwards, and it is stated 
that up to a recent period, if not still so, about one-third of 
the entire production in steel of the works is fabricated into 
guns. Like all great and really successful works, whose 
magnitude and success insure them against those fluc- 
tuations and disastrous slacknesses of trade that 
affect smaller works, Krupp’s vast establishment com- 
prises a magnificent system of internal institutions for 
the advantage and relief of its army of not far short, per- 
haps, of 10,000 persons, directly or indirectly dependent 
upon it for support. Schools, libraries, sick, burial, and 
accident insurances, and aged pensions, are all attended to. 
The writer learned also, at Essen, that bread and other 
provisions were supplied upon the wholesale principle from 
bakeries and stores established by Mr. Krupp—whether 
with the real advantages to the wage labourer, of which 
this is undoubtedly susceptible, free from the disadvantages 
or abuses of the “truck system,” he could net determine. 
The works run night and day, of course. 

Such are the works whence issued the magnificent 
display of steel in various forms which at the proper 
time we described as seen last year at Paris, The 
works and their products are more than abundant | 





guarantee for the goodness of the material from which the | 
monster l4in. gun, as well as the Yin. and other smaller 
forms ‘there shown were fabricated, while the eye of 
every practised mechanician recognised the faultlessness of | 
the workmanship displayed in those productions. A few | 
words of explanation will suffice to make the construction | 


wt 
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of the I4in. gun perfectly clear upon inspection of the 


illustrations ax com} anying this article. The gun, as will 





be seen, is of ringed structure, and a breech-loader upon 
the plan patented by Mr. Krupp. The gun and carriage 
wel ated to be all made fi rucible steel. The piece 

intended for coast defence, and is generally similar to 


» others of smaller calibre made for the Russian Govern 
for the defence of Cronstadt. The gun its If has a 


ital weight of 50,000 kilogrammes, or about fifty tons, of 
which the enormously thick inner tube weighs twenty tons; 
the carriage, the side cheeks of which are of solid steel of 


about 64in, thickness, weighs tifteen tons; it runs always, 
ipou four steel rollers, upon racer guides, intended to be 


placed across the face of a turntable, the weight of which | 


stated to be twenty-five tons, but which was not 
xhibited, nor any design for it shown at Paris. ‘The 
recoil, it would appear, was intended to be brought up simply 


was 





by the inertia of the gun and carriage, the range of recoil 
nutive diameter of | 


exhausting itself before traversing the 
the turntable. 

The gun, with 14in. calibre, has a total length of 210in., 
or 
only six calibres in all, powder seat included. The pre- 
ponderance was stated to be 700 kilogrammes. The rifling 
consists of forty flat grooves, as shown at full size in 
diagram, the bottom of each groove being a portion of 
a cylindric surface whose axis is that of the gun, and the 
back and driving edges spirals, a transverse section of which 
anywhere is parallel to tie radius at the centre breadth 





fifteen calibres; but the available length of chase is | 
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1080 Ib., made up of a cast steel body 843 Ib., lead and zine 
alloy bands, cast all round into dovetail grooves, and with 
six similar longitudinal grooves and bands; 220 |b., burster 
charge, 17 Ib. The charge for the gun is stated to be from 


110 lb. to 130 lb., or only 32 of the weight of the shot 


ata maximum. An iron cradle (manipulated by a der- 
rick or crane from the plate of the turntable, we presume 
though not shown), was exhibited for the purpose of re- 
ceiving and lifting to the mouth of ;the breech cavity the 
shot or shell, It ran,upoen,rollers,and did not, loakyparti- 
cularly well contxived)or convenient, 

We shall have.to, reserve for next week; some critical 
remarks upon this and) seme other guns of Mr. Krupp's 
manufacture, 

This ponderous monster required a special truck to be 
constructed by its makers for its transport from Essen to 
Paris. The truck ran upon twelve wheels ; but as the load 
was 65 tons, and the truck itself weighed 24 tons, the 
insistent weight upon each pair of wheels was upwards of 
14 tons, and must have tried the permanent way along the 
distance run somewhat sharply. So also in the Exhibition 
building a special gantry was erected to unload and load 
back again the gun, Xc., from “its own private carriage,” 
| in which, withthe dignity that becomes such “ lords of the 
plain” as this, to present themselves in public, it arrived 
at the building. 

It is said this gun was presented by Mr. Krupp or his 
successor to the Emperor of the French in free gift before 





of groove. The twist is uniform, the pitch being greater | the close of the Exhibition, but we know not whether that 
at one edge than the other, viz., 980in. and 1014-d5in. | be the fact. 
respectively. The depth of the rifling is 0-15in. Upon | [== = 


the inner tube, or rather cylindric block, are shrunk four 
reinforce rings in all, including the trunnion ring. All of 
these are stated to have been cast and forged hollow like 
weldless tires. The trunnions are about one calibre 
diameter. The gun, by help of the pair of elevating screws 
at the rear, admits. of 20 deg. of elevation or depression, 
and the angle is roughly indicated by a plummet, pivoted 
at the upper part of the end of each trunnion, marking 
the angle upon a graduated wre at its lower extremity, as 
seen in the side elevation. The elevating screws stand 
awkwardly up, guided only by the two nuts through which 
they work, and which are fixed to the breech end of the 
gun so as to admit of such angular movement round a 
transverse horizontal axis as may be necessary, within the 
limit of elevation or depression. These screws rest at their 
lower ends in foot-steps, and have worm-whee!s keyed on 
to them, to which simultaneous motion is given by two 


endless screws upon one common transverse shaft, actuated | 
by an ordinary hand-wheel at either end, and both housed 





within the carriage cheeks. he side cheeks of the 
carriage are transversely united to each other by a heavy 
flanged horizontal bottom plate, and by th nsverse 





plates, of which the centre one is vertical, the front one 
slightly sloped to the rear, and the after one to the front. 
The general lines of direction of these uniting plates with 
their flanges may be seen from the side elevation, as indi- 
cated by the lines of large bolts and nuts by which the 
junctions are etfected. 

The breech-loading arrangement consists in a breech 
plug, upon the forward face of which a Broadwell gas ring 
of steel is placed upon a‘suitable pap—a large transverse 
block—the after part of which is rounded, and its contour 
formed of rather more than one-half a cylinder, and a wedge 
block, whose inclined face to the rear bears against the cor- 
responding flat face of the transverse block. 
are all produced by screws. 
gun upon the cheek of the carriage two standards are 
mounted, as seen in the side and end elevations, upon the 
top part of which four rollers are mounted, so as to 
constitute a cradle or platform upon which the ponderous 





breech plugs are landed and sustained while being, and | 


after they have been, withdrawn. These rollers are ad- 


justable by the aid of the screws, so as to be levelled with | 


the exactness necessary to receive the breech plugs without 


permitting these to jam by their overhanging weight when | 


nearly withdrawn. It is obvious that the necessary posi- 
tion for these rollers will vary with every change in the 
elevation or depression of the gun, and must be scrupu- 
lously exactly attended to, or the breech closing arrange- 
ment may be temporarily disabled. One long screw seen 
on the top side of the transverse breech block, worked by 
an ordinary winch handle at the proper left of the gun, 
works this block in and out. Another and much more 
powerful and shorter screw worked by a ratchet lever, 
also at the same side of the gun, moves the wedge block 
transversely to the axis of the piece, so as to jam up hard 
the breech plug, when that has been entered into the chase 
behind and pushed up, or to relieve the same,and with it the 
transverse block. The breech plug and gas ring are pushed 
up or withdrawn by a third screw, which is then coaxial with 
the gun, and moved by four short handles or levers within 
the great cavity to be filled by the breech closing arrange- 
ment. This screw is double ended, one end taking into 
and grasping the breech plug itself, and the other one, con- 
tinuing the rotation in the same direction, withdrawing it 
just as certain corkscrews, well known, will be remem- 
bered to act. When the breech plug is pushed thus into 

lace and this screw brought home up to the neck, all is free 
bor screwing back into place the transverse and wedge blocks 
together, and then jamming all by the aid of the latter and 
of its own serew, causing one wedge block to slide into 
the other. All this will be quite clear from the figures, 
which show the breech closing parts, withdrawn and 
returned in longitudinal sections, seen from below the 
and from the side elevation between 


gun, partial 
these. The latter shows the vertical bar to which the 


cradle is attached to aid in loading into the cavity of the 
open breech first the heavy projectile and next the cart- 
ridge. These are pushed forward by means of an’ iron 
ramrod passed through the hole in the centre of the rear 
mass of the gun. As a better guide, this is prolonged to 
the rear by a brass bushing seen in end elevation and in 
the two sections of the breech, but omitted in the general 
side elevation. The projectiles consist of solid shot of 
1212 lb., and of shell, formed as shown in the figures, of 


nv ‘ 
The motions | 
At the proper left side of the | 


| A comMirree has beenformed in Edinburgh for the purpose of 
erecting a statue of Sir David Brewster in a conspicuous public 
| place. Many persons im; England will be happy to assist our 
|} northern brethren in carrying out such a project. 
| COLLIERY EXPLOSIONS AT THE OAKS, DARLEY MAIN, LUNDHILL, 
AND EpmunD’s May Co.Liitrizes.—On Tuesday evening last a very 
interesting and important lecture was delivered in the Workman’s 
Hall, Thorncliffe, near Shetlield, by Mr. George Chapman, a 
working miner, who has been engaged as a volunteer in the chief of 
the colliery explosions in the South Yorkshire district. Mr. 8. 
Plumsoll, of Wheatley Wood Hall, near Sheffield, presided. The 
lecture, although of an homely character, contained some valuable 
information. The lecturer gave a lengthy account of what he saw 
in the explosion at Worsbro’ Park, Darley Main, in January, 1849, 
| when seventy-five men were killed, at the Oaks in 1847, and 1566, 
| when 360 lives were sacrificed. A model of a coal mine was shown, 
| the shafts, goafs, stoppings, &c., in which some interesting experi- 
| ments were performed by Wm. Chambers, Esq., with the Stephenson 
Davy and Clany safety lamps. A model of the Lund Hill Colliery 
was also exhibited, showing how the disastrous explosion occurred 
there. Several of the managers of the district collieries also 
lelivered addresses on the causes of colliery explosions. <A vote of 
thanks to the lecturer was duly given. 
(TERMINATION OF THE CoLLieRs’ Loox-ouT ry SoutH Dersy- 
sHine.—After being out for twelve months the colliers in South 
Derbyshire have given up the struggle which they have maintained 
for the purpose of compelling the coal owners to empley unionists, 
For some time past the men and their families have beem supported 
from the funds of various unions, receiving about £300 a week. 
| The masters, however, managed to fill their collieries with non- 
unionists, and last week the locked-out hands were informed that 
they must not expect further support, but must obtain work where 
| they could. The SouthjYorkshire Miners’ Association, who, during 
| the year, had sent nearly £4000 to Church Gresley, gave the un- 
fortunate and misguided: men £100 as a last donation, and which 
had to be divided between 300.and.400 persons. The loss in wages 
| to the men has not been less than £25,000, whilst the cost to the 
| 











unions has been upwards of £7,000, all of which has been thrown 
away ina fruitless attempt to compel the owners of collieries to 
submit to the dictation of persons at a distance as to whom they 
should employ. 

MINERAL WEALTH OF AMERICA. —Mexico, and those portions of 
| the trans-Atlantic continent generally known as Spanish America, 
| have hitherto been regarded as the principal sources of gold, silver, 
| and other minerals obtained from the mines of the new world. It 
| appears from recent accounts that the United States at present 
| produce nearly as much gold as the whole of the other countries 
| upon the globe. This may be owing partly to the late valuable 
| discoveries, and partly to the liberal terms offered by Government 
| to enterprising miners and explorists. In 1859 a party of gold- 
| seekers, after traversing the Rocky Mountains, discovered the pre- 
| cious metal near the source of the river Arkansas, and the news of 
the “find” soon converted the savage and uninhabited locality 
into a populous and busy district. With the view of inducing the 
advent of strangers and encouraging immigration, the American 
law accords to the fortunate discoverer of a ‘‘ vein” the right of 
mining over half a lineal mile in the immediate vicinity of the 
treasure. This permission is granted at once without any of the 
delays of concession, inquiry, and official routine which accompany 
and trammel the exercise of the prerogatives of most countries. 
The mines of Colorado and Nevada are among the richest in the 
States, and there is no question but that the whole of the eastern 
slope of the Rocky Mountains is of an auriferous character. So 
much as £1200 worth of gold has been extracted from one ton of 
ore, but this is an exceptivnal yield, as the difficulty of extraction 
frequently leaves scarcely 25 per cent. of pure metal to reward the 
labours and exertions of the miners, It is here that lies the differ- 
ence between these mines and those of California, The gold of 
the former is always combined with various metallic sulphides, 
whilst that of the latter is usually found native, disseminated 
through a quartz ore matrix. All the processes employed to 
extract the gold in its entirety from the sulphurous ore have 
hitherto failed, and a method that would accomplish this result is 
still a desideratum. Attempts are at present in progress to reduce 
the ore by means of roasting it with superheated steam. The pro- 
cesses in actual operation are limited to two. By the first the ore 
is reduced toan impalpable powder and then treated with mercury, 
which dissolves all the free gold, and subsequently yields it up 
again when submitted to distillation. About a fourth part only of 
the metal is thus obtained. The other process consists in first 
roasting the ore in reverberatory furnaces, and then treating it 
with mercury, or runningit into moulds. In the latter case the pigs 
are sent to Swansea, where the farther reduction is carried on by 
means which are kept secret. The cost of the transport of these 
pigs amounts to about fivepence per pound. Upon the western 
side of the Rocky Mountains silver veins abound, which are in 
fact a continuation of those existing in Mexico, and the princi- 
pal vein of which, after leaving that country, bifurcates. One 
thread winds in the direction of La Sierra Nevada, and the other 
towards the mountains, and throws out a parallel branch at 
Colorado. The mines of both gold and silver, especially the latter, 
are situated at great altitudes, fromsix to ten thousand feet above 
the mean sea level, and the snow for a period of several months 
cuts off all communication with the valleys beneath. During the 
late war several millions of gold and silver were obtained from 
these national sources, and when once the Indian tribes have been 
completely mastered, and the metallurgical operations established 
upon a superior and more remunerative basis, the yield will pro- 
bably prove more abundant. In connection with our subject it 
must not be forgotten that the gold medal of the late “*Exposi- 
tion” was awarded to the mineral productions of Colorado, 
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RAILWAY MATTERS. NOTES AND MEMORANDA. 

‘THIRTY-TWO persons on an average trav l in a railway train at It is stated that the bindings of books may be protected against 

ny one t mildew by brushing them over with spirit of wine. 

M \NY passenger trains on our English 1 uilways earn as much as STEEL needles if delicately suspended soon become magnetic 
4 per rain p r mile, and yet the average receipts are only so many from the action of the earth, even though they might not pre- 

hillings viously have had any tendency to magnetis 

I raffic of the London, Brighton, and South Coast Railway THe Eurenon or Russia has ordered the construction of an 
shows an increase of £2989, and that of the Great Luxembourg an | important line of railway between Moscow and Smolensk, commu 
increase of £076. nicating with the line from Warsaw to Iirzesc, in Lithuania, 

By the united efforts of the landowners and others interested in PeTRo.euM is bleached by shaking it successively and repeatedly 
the s« the Central Northumberland line seems like to float with oil of vitriol and then with a strong solution of caustic soda, | 
3s smooth water. allowing the oil to separate each t A sequent distillation | 

tx railway season ticket holders amount to 110,227, and pro- will also greatly improve it, 
duced in 1866 £499,170, or about 3-2 per cent, of the gross earnings An ingenious equilibrium drawbridge has been invented by 
from pa trafl Lieutenant J.C. Ardagh, RE. 1t remains at restin any position, 

Ir i stisfactory that sharcholders of the Lombardo- ‘the structure being so designed that the momentum of the weight 
\ tian Railway are preserved for so from liability te the of the platform is always equal to that of the balance weight. 
proposed Austrian Income tax, Bourcovenon has made an emulsion with fat and an aqueous 

The Evesham and Redditch line has been officially inspected by solution of ammonia, by which the oleic acid is easily and com- 
Colonel Hutchinson for the Board of Trade, and is to be opened pletely separated ; so that nothing remains but a mixture of stearic 
for public traffic in the first week of April. and margaric acids to be converced into soap. 

_ 4 ‘ * . 

Iv is vaguely stated that the dividend on Metropolitan stock DuriNnG the germination of seeds and the growth of plants nega- 
will be increased from 54 to 64 per cent., and t arrangements | tive electricity is generated and becomes free in the air. Pouillet 
will be made for the termination of all existin gation. has estimated that a surface « 100 square yards covered with 

: . ; ; : vegetation disengages in a day more electricity than is required to 

In the month of September last the third section of the Central ches se the most. pows ful li =A n ‘batt rv _ “4 

( ipany’s line from Frayle Muerto to Villa Nueva ils : we ; 5 nleiinta_did - _ | 
iiles), was opened under the decree of 27th of August, Impure solid paraftine may be purified by first powdering it, | 
to length opened being then 155 miles. then mixing it with common naptha, aud afterwards subjecting it 
: . : ~onsiderable "essu by re ‘ , th rer ) é 
mining results are anticipated from the completion | mn — Lop a : , oe i _— "e mere — 
acific Railroad, which wili touch a point within 100 miles | Hes the paraiiine may be almost entirely treed from the heavy 
fa new locality where ording to some reports, extremely | hydro carbon oils with which it i taminated in its impure 
of ¢ 1ew | wi e, according in ts, 5 ans I 
rich and extensive discoveries have lately been made, state. 

B e next meeting the Pembroke and Tenby Company it is THE railways of France, during the past seven years, have killed 

: - ‘d +} pte . ow . 7 “ee 7 " Whitland to Car 297 persons. The companies, in their own defence, assert that of 
sxpected the narrow gauge ill n hitiane ar- ° ~ : . ; r “ 

- ot n, and the line will be tl communication with 1" number 169 perished through their own imprudence. During 
nartl >» ane le line ib BR yumMunicatk a ———s ‘ - 
roe reat manufacturing distri of the North and the-Midjand the same space of time, 4515 travellers were seriously injured; 
ath. <a : ite forty-seven by their own fault. In the year 1866, of, nearly 
, , o : — 250,000,000 passengers, thirty-one were killed, and 540 injured. 
aflic receipts on the whole of the French railways for the = gre? 
amounted, on 9738 imi to £26,259,763,and for the Here C. Scutne has shown, by the application of the thermo- 
30 miles, to £24,2 218, showing an increase .ef electric pyrometer, that the temperature of a glass furnace in | 








‘cent. in the mileage, and of £2,032,545, or 
receipts. 


inst. the new North 


er cent. in the 


On the 2nd british lines to Leith and 









































operation. isonly from 1100 deg. to 1250 deg. Cent. Crystal glass be- 
comes completely liquid at 929 deg. Cent., and is worked at 839 deg. 

A Bohemian glass tube softens at 769 deg., and becomes: liquid at 
deg. Cent. Pure limestone loses its carbonicacid by heating for 
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Granton were opened for goods traflic; the remaining ‘portion of | — Foe 4 4, OF flees). tieea eal ede a 
the Queensferry branch was ready for inspection by the Board of | arenoonn st 617 ae Sag wy ds 5 C ee ‘Thegasc un,be driven off 
Trade ; and the uncompleted section of the Monktonhall and | ee a ny Se ene 

Ormiston branches will be opened in two months, AccORDING to Dr. Moffat, when phosphorus is kept in water 

Mr. Sam cal tes that on an average railways carry and air in a non-luminous state, the water and air become phos- 
30°7 1s of dead weizht to every ton of passengers, whilst an phorated, and the n be come phosphorescent on their temperature 
ordinary om carries « le its own weight of passengers, being inc reased, and ozone is formed during their phosphorescence. 
and ¢ ‘ di rtion « » dead to the paying Water reduced to the freezing point also becomes phosphorated, 
load on 1 24 ; ‘ nce or diminution of | 224 it becomes phosphorescent on being heated. _ Ph »sphorus in 

livide a non-luminous state does not pro ozone , phosphorate l air 
sad 1 iepehtne eft the tente onl Sat 4 na water are not ozonised, t t zonised when phos- 

: 9 J , 9. | phorescent 
West ( p 3 | t j " m on Saturday, he a fal : ¢ 
is the issue of £20.000 of 5 per cent. preference stock in THE highest average cost p the construction of any of 
exc nt of Va of Clwyd lway stock the leading Am¢ rican railway) was 630 dols. for the Atlantic 
‘ 1 . 5 per ces ” | l ré ny will be } an 1 Great Western R Th Eri ecost 19. »,680 dols. per 
d . orviance % of last session. | mile. For $294 ! at of our longest 

" . . | roads, the average i i ols, per mule 

Phi r of Ag tra RC and Public | The English pay much more for their roads tha h 
hee the Emperor,” recently asked the French | ys, For 8611 miles bel z to twe British lines, the cost 
irs ie . che conveyance of averaged 196,225 dols. in gold, but s of tl horter roads cost 
waenn a wer ' ar se igh J rance 18 at | 4 far greater sum than this. The North London, eleven miles in 

; ‘ oo _ a have length, was constructed for the enormous sum of 1,351,000 dols, in 

: ; 1 50 per cent. below the gold per mile.—Scientiyic American. 

oO ition ? ‘the Mr. Siner brought | _ 2&* Hewrrr, of New York, one of the late Exposition Com- 
acu: mention aaraiek Mtn See Ciendiiemnteinneats missioners, has shown that inthe number of days’ labour it costs 
pacaliateteta Sj pee bares Radpic' Ik 11978. “yo vorees of iron can be produced cheaper in America than in Franee, Belgium, 
ra > ae , aa oon apa. dig R 7 1 SoHE he 1 ede ae my 4 or England. In Pennsylvania, pig iron can be made.at-a cost of 
dn She wiabtere urt her knee, and isnow obliged 49 ie és. per ton, representing, at present wages, thirteen days 
ao te setichen. md verdict for the plaintifti— labour. A ton of bar iron represents thi labour of twenty jue 
5 satertbagy gy ™ ; days InFrance a ton of bar iron costs fifty-eight days}dabour, 
ae eee ; a . anda ton:of pig costs twenty-six days’ labour, or just. twice as 

A MAN was found lying act the rails of the Great Northern | much as in this country. The rate df wages and cost of iron per 
Railway Holloway on Saturday night who had been very | ton, estimated in days’ work in Belgi re midway between the 
seriously injured, in all pre babilit hrough attempting to get out | rates in England : France, wages bei igher in Great Britain 
of the carriage in which he was riding while the tr an was in | than in Belgium, and higher in Belgium than in France. 
motion, as h » had ¢ ticket in his p rie was unable to give | rts Cathal Cadden Aides ses eat te Ocbiie — 
any account of himself, but it was evi that he was drunk, | _ 1X the United States there are now in existence no less than 
He was taken to the Royal Free Hospital, and the doctors there | fifteen coins or notes to represent the values of one, two, three, 
say there is no hope of his recovery. _ | five and ten cents. L aving out the three stand urd silver coins, 

aa “bP te a a . .__, | which have disappeared from circulation, six different notes (two 

es “ey tn Bi Daily 3 i ies - ct against | for each denomination) of three, five 1d te ndalso six coins 
the Caled ! vay itende : plied for as | of different styles of composition and v 1e one, two, three 
soon as t , 7. expected in a day or two, | and five cent metallic currency } reover, a pure 
= A, ; . : < poate P te “g we ody wee eg | copper one cent coin; a bronz e xety-five parts 
, merely tae q ¢ tVi- | copper, four of tin, and one of zinc 1 one cent coin, 





ensuing half-yearly meeting, but other very im- | 
as to the accounts and finances of the company. 
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portant po 

AN accident occurred on Friday morning last on the’ French 
Eastern Railway. The train which left Chateau-Thierry at twenty 
minutes past nine ran off the line in a cutting near Chelles,. about | 
twelve miles from Paris, and some of the carriages were,over- | 
turned. The engine-driver was killed on the .spot,.and_.a | 
maréchal-des-logis, of the regiment of Guides, was removed to | 
Meaux in a dying state. During the day several other passengers | 
were brought to Paris by a special train; two persons were, so 
severely injured as to n¢ ite removal to an hospital, and six | 
others. less seriously hurt, were taken to their homes, The guard 
and the stoker i 

At the Yorkshire Assizes, on Friday, ** Burn rv. the Manchester, 
Sheffield, and Lincolnshire Railway Company” was a_ rather 
curious case. The plaintiff, Mr. Burn, resides in Heslington-road, 
York, and owns vessels navigating the rivers Ouse and Dun. 
Among others he owns the Ariel, which when moored to a, post 
one evening in September, 1865, sustained injuries in consequence 
of the post, which was rotten, giving way. Thus the, vessel was 
forced against the side of a bridge, and being Jaden, with timber 
canted over and sunk. The defendants have. the river, Dun under 
their control, and it was contended that the} were, lial for, she 
damage which the plaintiff had: sustained, by roannigl their not 
having provided a proper post. The jury founda verdich,for the 
plaintiff; damages £150, mm? 

In their report just issued the Metropolitan Distric 
Company state that the company has been charged wi ay. 
the constraction of the Thames Embankment, but the Metropolitan 
Board of Works has not yet even let their works from Temple 
Gardens to Blackfriars Bridge, and in the tenders asked for by them 
they allow the contractor two years from the period of commence: | 
ment for the completion of the works. The contractors for the 
railway feel confident that a little more than six months after the 
embankment works are in a sufliciently forward state to allow 
them to enter upon the construction of the railway they can 
make and open the whole line between Westminster Bridge and 
Blackfriars Bridge. The directors ave fully alive to the public 
importance of having the railway opened contemporancously with 
the embankment, and will make; rrangements with the contractors 
to accomplish this, The Board of Works and the railway com- 
pany can by agreement adopt a solid émbankment under the terms 
of the Railway Act, by which the public will have the advantage 
of a continuous solid embankment of 100ft. in width from West- 
minster Bridge to Blackfriars, leaving to Lord Stanley as arbitrator 
between the Board and the railway to apportion the compensation 
which may be claimed against them, 
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of eighty-eight parts copper, and twelve of zinc. These weigh 
respectively 168, 72, and 48 troy grains. In addition to these 
there are the new three and five cent coins of rich nickel, contain- 
ing . twenty-five parts of that metal to seventy-five parts of 
copper. 

Qxthe Ist inst. the telegraph operator in San Francisco held 
comununications with the. office at Heart’s Content the )ter- 
minus of the.Atlantic cable. After exchanging the usual com- 
plimentary m-ssages, the circuit was still further extended the 


| trifling distance of 2000 miles, and.a telegram was started from 


Valencia at 7.20 a.m., passing through New York at 2.35 a.m., 
and being received in San Francisco at 11.21 on the previous 
evening. Allowing for the differences of time, the actual time 
occupied in traversing this entire stretch of 14,000 miles was 
only two minutes. Subsequently the operator at San Francisco 
transmitted an eighty-word message to Heart’s Content direct in 
three minutes ; it was repeated back by the operator at the latter 
office in two minutes fifty seconds. 

THE total value of the silverimported last year was £8,020,888, 
as compared with £10,777,498 in 1866, and £6,976,641 in 1865, 
France sent us silver last year to the value of £1,001,143,,as com- 
pared with, £2,498,530 in 1866, and £854,111, in £865, + (The great 

uree_of our silver, supply is, however, Mexico, ®euth; America 
fesoopt Bras, and the West Indies, from«which £5,032,403 eame 

ear, againsb £4,406,163 in 1866, and Fah | ip 
1 


. t 

1865... ‘ha exports of silyer from the United om last 

were £6,437 ,210, against £8,928,628 in 1866, and£6,717,662 in 

)... 1p phese exports France figured for £2,190,308 last year, 

nst;£2090,115 in 1866, and £699,579 in 1865. The exports of 

silver to India, China, and the East declined last year to £647,415, 
against £2,537,930 in 1866, and £3,808,260 in 1865. 

In making large bells, loudness, rather than their pitch, is the 
object, as their sound can be conveyed toa much greater distance, 
This accounts for the enormous weight of some of the largest bells, 
St. Paul’s, for instance, weighs 43,000 lb.; that of Antwerp, 
16,000 lb. ; Oxford, 17,000 Ib. ; Rome, 19,000 Ib. ; Mechlin, 20,000 Ib. ; 
Bruges, 23,000 lb.; York, 24,000 lb.; Cologne, 25,000 1b,; Montreal, 
29,000 Ib.;. Erfurt, 30,000 lb.; Big Ben (House of Parliament), 

000 Sens, 34,000 lb.; Vienna, 40,000 Ib. ; Novgorod, 
62,000 Ib.; Pekin, 130,000 Ib.; and that of Moscow, 141,000 Ib. 
But, as yet, the greatest bell ever known is another famous Moscow 
hell, which was never hung, It was cast by order of the Empress 

e, in 1653. It lies on on the ground, and is estimated to 
weigh 441,7721b. It is 19ft. high, and measures round the margin 
64ft,, There are few bells of interest in the United States. 
largest is ey the alarm bell on the City Hall, in New York, 
weighing about 23,000 Ib, 
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MISCELLANEA, 
| A XFwW reredos for Worcester Cathedra i I leted 

The Public Works of India are | } reat 
Vigour 

Tue new Home-office is also to be | t nd 
adjoining Downing-street. 

Four thousand tons of Cheshire salt, for agricult pose 
| pass over the South-Western lines during the yoas 

THE arrangement of the third and final collect f national 
portraits is now making good progress at South Kensingt 

Ir has been decided to erect on tl Murr F ! an 
apparatus capable of renderin llow 00 pros 
week 

Tue Melbourne Arqua states that good tten w } in 
and around Melbourne last month by t elling but per 
pound, 
| A Jornt-sTock limited liability company is in course of forma- 
tion in Australia for the purpose of preserving meat for expor 
tation, 
| Tre Earl of Malmesbury refers the delay in the building of 
| the new Colonial-office to the want of a Baron Haussmann in 
London. 

Worcester is increasing her art-produce. The Royal Porcelain 


Works Company are building a new wing to their already extensive 


pre 

THE printers and bookbinders of Philadelph 
monstrance to Congress against the passage of 
copyright law. 
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g the navy of 
44} tons burden, 


| THe total number of vessels at present compos 
| the United States is 230, with an aggregate of 140,7 
and 1915 guns. 

THE Metropolitan Board of Works, at their meeting last Friday, 
resolved to go on with the remaining portion of the Thames embank- 
ment forthwith, 

THeEbill for hypothecating the metropolitan coal duties for the 
seven years.from 1882 to 1889 went into committee by a large 
majority on Tuesday night. 

THE yield of gold from the mines of Victoria for the year 1867 
| wast, 493,83) ounces, The average nuuber of miners employed 
| was 65,865, and the average earnings 35s, per week. 

THe International Ocean Telegraph Company of New York is 
about to lay down a duplicate cable between Florida and Cuba, 
The work is expected to-be completed in the course of the ensuing 
summer, 

Srxry thousand sheep per week are being boiled down in the two 
colonies of Victoria and South Australia. The average net pro- 
ceeds of this method of disposing of sheep does not exceed 3s, 6d, 
or 4s, per sheep. 

THE taxes on locomotion are levied in five distinct ways, form 
five distinct items of account in the public revenue, and are paid 
on thirty different occasions in each year, some at one place and 
some at another. 

Tue attention of shipbuilders, engineers, and others interested 
in th shipping trade, is called to the fact, that the time for apply- 
ing for space in the Havre Maritime International Exhibition is 
drawing t» a close. 

Mr. FAtruie states that the weight of the tenders alone of loco- 
| motive engines, allowing a percentage for tank locomotives work- 
is nearly nine times that of tl 
| load of passenger trai 

Eicut designs for the new Town Hall, Manchester, have been 
submitted for examination and report to Prof. Donaldson and Mr. 

E. Street ; and these gentlemen have recommended the adop- 
tion of Mr. Waterhouse’s design. 
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Optrations for the making of the permanent jur n of the 
Allendale and Hexham line with the North-Eastern line are to be 
commenced forthwith, and itis anticipated that the line will be 


ready for-passenger traffic in July. 

Iris stated that the lace trade of Nottingham is now in a con- 
dition efactivity unexampled within the last eight years. Young 
girls who. have. been only.a few months at the business receive in 
many cases as much as 20s. a week. 

Ir is curious that the Isle of Wight, although a small island, 
consumes as much Droitwich salt as inland districts of the same 
size, although salt derived from sea water is considered superior 
for agricultural purposes to rock salt. 

Ir is stated that, in addition to the numerous dismissals of hired 
artisans and labourers which have already taken place at Ports- 
mouth and at other yards, a reduction to the extent of 1200 men 
will be made at Woolwich yard alone. 

On the motion of Mr. Samuelson, the House of Commons on 
Tuesday night agreed to the appointment of a select committee to 
inquire into the existing provisions for giving instruction in theo- 
retical and applied science to the industrial classes. 

Messrs. NEILSON AND Co., of the Hyde Park Locomotive Works, 
Glasgow, are building twenty-five new locomotives for the Grand 
Trunk Railway of Canada. The engines have been designed by 
Mr. BR. Eaton, locomotive superintendent of the Grand Trunk 
system, for which they are specially adapted. 

In connection with the colliery strike near Wigan, an attempt, 
happily unsuccessful, has been made te blow up the house occupied 
by an, obnoxious non-unionist, and in which he, his wife, and 
several children were sleeping. Some men who are believed to 
have been concerned inthe outrage are in custody. 

ErFrorts are being made to induce the Royal Agricultural Society 
to hold its annual gathering this year at Liverpool. With this 
object, at a meeting held in the Mayor’s parlour on Monday, a 
committee was elected to form a guarantee fund of £3000. Man- 
chester has since put in a claim with a guarantee fund of £10,000, 


Tue Lochiel Ironworks Company, near Harrisburg, the capital 
of Pennsylvania, recently promised their workmen a grand oyster 
supper if they.would turn out 1500 railsin one month. The work- 
men turned out 1565, and the supper was given. Among the work- 
men were.several negroes, who sat-dewn with the rest and were 
as kindly treated as others. 

THERE is A pape race-boat in Portland 314ft. long, 12in. wide, 
andl, weighing, but .22db. . Thelightest wooden boat of similar 
dimensions: weighs 4) Jb. The most-singular part of the matter 
is thatthe paper. boat isfourtimes stronger than one of wood. All 
that portion save where the.sculler sits. is gas-tight, so that in the 
event.of a race sufficient gas.may be taken into it to reduce its 
weight to 8 lb, 

A REPORT on the mineral resources of the Pacific slope, by Mr. 
J. Ross Browne, has just been laid before the United States Con- 
gress. Mr. Browne estimates the yield of the different states and 
territories of the Union as follows :—California, £5,000,000 ; 
Nevada, £4,000,000; Montana, £2,400,000; Idaho, £1,300,000 ; 
Washington, £200,000; Oregon, £400,000; Colorado, £500,000 ; 
New Mexico, £100,000; Arizona, £100,000; and miscellaneous, 
| £1,000,000, making a total of £15,000,000, 
| Tue shipping employed in our coasting trade in 1867, the total 
| of entries inwards and clearances outwards with cargoes, amounted 
| to 285,918 vessels of 36,854,343 tons. Only 1090 vessels of 194,168 
| tons were foreign. The number of vessels decreases, but the 
tonnage (except in 1867) increases. The total tonnage was 
35,009,528 in 1864, 36,325,219 in 1865, 37,005,575 in 1866. The 
decrease in 1867 is in that part of our coasting trade which does 
not consist in intercourse with Ireland ; in the intercourse with 
| Ireland the number of vessels engaged and the amount of tonnage 
increase year by year, without exception, 
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DESIGN FOR A DOUBLE TURRET SHIP. 


BY CAPTAIN COWPER COLES, C.B., R.N. 
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RANSOMES’ THRASHING MACHINERY FOR HOT COUNTRIES, 





~— 





IN one of our numbers describing the machinery at the Paris 
Exhibition, we drew the attention of our readers to the new 
steam thrashing machine designed specially by Mr. Head, one of 
the partners of the firm of Ransomes and Sims, and Mr. Brinsmead 
to meet the requirements of hot countries, such as Spain, Egypt, 
Turkey, Southern Italy, South America, &c., by thrashing the 
grain and chopping the straw at same time, so as to make it fit for 
the cattle to feed upon. 

This machine with its engine was deservedly awarded the first 
prize at the Great International trials which took place at the 
Paris Exhibition, and as it has practically proved a perfect success 
it will probably work a new era in the agriculture of the above- 
named countries, where the appliances for thrashing the grain have 
hitherto been of the most primitive description. 

The above engraving represents the thrashing machine complete, 
with its straw chopper and elevator for blowing the chopped straw 
on to the stack. 

Fig. 1 represents the front end of the thrashing machine where 
the straw chopper is fixed. 

Fig. 2 an pe section of straw chopper, showing the passage 
of the straw through it. 

_ Fig. 3 the thrashing machine and the whole apparatus complete 
in working position. 

The straw chopper (see section Fig. 2) consists of two cylinders 
a and b, which revolve within the case c, the upper part of the case 
being formed so as to guide the straw from the shaker d to the 
chopping cylinders, the upper cylinder a, and part of the case 
opposite to it at ¢, are furnished with spiral rows of knives f for 
cutting the straw, and the lower cylinder 6,!and part of the case 
opposite to it atg, are furnished with spiral rows of teeth or blunt 
Le pay A for bruising or softening it, each cylinder is furnished 
with a driving pulley i andj, and are both driven by the same strap 
k, direct from a drum / on the spindle of the thrashing drum (see 
Figs. 1 and 3), the straw after passing the chopping and bruising 
cylinders passing out at the exit opening M, from which it is taken 
by the straw elevator. 

_ The elevator, of which a side elevation is shownTin Fig. 3, con- 
sists of a common fan revolving in the case N. The chopped straw 
falls from the straw chopper into the receiving box O of the 
from which it is drawn by the fan and driven through 
the long spout P, and delivered at any height varying from 5ft. to 
30ft. The spout P can be raised gradually by the winch g, as the 
stack progresses in height during its erection. 

When it is necessary to preserve the straw unbroken, and when 
peas or beans or any other grain is thrashed, the straw of which is 
unsuitable for fodder, the straw chopping apparatus may be easily 
disconnected and the machine worked in the, same, way as an 
ordinary steam thrashing machine. ; 

The power required to drive these machines varies according to 
Se size of the machine, from 8 to 12-horse power nominal, with 
= chopping and elevating apparatus complete, and from 6 to 10- 
poe power when the straw chopper and elevator are out of 


elevator, 





CAPTAIN COWPER COLES’ TURRET SHIP. 

Azove and on page 220 we illustrate a vessel of 4272 tons, 
designed by Captain Cowper Coles, R.N. The tonnage is about 
the same as the Bellerophon, but with low freeboard from 3ft. to 
4ft. out of the water. Her length between perpendiculars 
would be $20ft.; beam, 58ft.; two turrets, with guns 12ft. 
above the water and 11ft. horizontally from the sea, Between 
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the turrets a deck-house is built, of the ordinary scantling of an 
iron ship, extending towards the vessel’s sides at an angle that | 
allows the turrets to cross their fire at 68 deg. on the beam, and 
commanding an uninterrupted fire around bow and stern. This 
deck-house may be one, two, or three storeys high, according to 
the accommodation required—in the present instance it is two 
storeys high, surmounted by a hurricane deck 22ft. out of the 
water. In the upper or second storey, 6, b, 6, good accommoda- 
tion is provided for the captain, the dining cabin being 24ft. by 
13ft., with a suite of cabins in proportion, a commander's cabin, 
a wardroom, and four other cabins for officers, office, galley for 
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the officers, a sick bay, baths, and w.cs. for both officers and men. 
The cabins and apartments on this deck would receive light and 
air from ports 2ft. square, and 18ft. out of the water, besides 
ventilation from the hatchways communicating with the hurrie 
cane deck. The lower or first storey, c,c,c, would have mess- 
tables for 300 men (her fighting complement), a galley, midship- 
men’s, engineers’, and warrant-officers’ berths, besides four 
cabins for officers. This deck would receive air and light by 
means of ports 18in. square, llft. 6in. out of the water, 
beside hatchways. All the hatchways on this deck leading 
below would have the means of being closed and kept water- 
tight the same as in Monitors. The remaining nine cabins 
for officers would be on the lower deck, which corresponds with 
the Captain’s and Royal Sovereign's, receiving light from deck- 
lights, and ventilation by tubes communicating direct with the 
outer air through the deck-house ; there would also be provision 
made on this deck for messing 300 extra men should it be 


required. 

From the central ition of the deck-house, as well as the 
horizontal and vertical distance from the water to the ports and 
openings in it, free ventilation will be insured in all weathers, 
whilst the comfort and accommodation will be second to no 
vessel in her Majesty’s navy. 





From the form of this vessel above water, and the little 


might be used than usual; butin this case we will suppose them 
to be the same weight as “the Captain's.” The cables would be 
led through fairleads at the edge fof the bow along the upper 
deck, and through hawse pipes (8ft. above the water) into the 
lower storey of deck-house, where they would be worked by two 
steam capstans, one on each side, as in the Royal Sovereign. The 
bower anchors (Martin’s) at sea would be stowed upon the deck 
without interfering with the firing or depression of the turret 
guns, and the spare anchors against the deck-house. The anchors 
can be worked on the bow or stern with equal facility. 
She would have the usual complement of boats, viz., two 4% 
launches, two 32ft. steam cutters, two 28ft. life boats, a captain’s 
galley, and an officer’s gig, which would be hoisted up by davits 
to the deck-house, and so arranged that at any moment they can 
be turned inboard when firing at sea. 

Opinions will differ upon the question of masts, but after con- 
sidering the report of our ironclad squadron, as well as other 
practical evidence, from which it appears that our ships as now 
masted are incapable as a fleet of manmuvring under sail 
without the aid of steam, the balance of advantage is (in Captain 
Cole’s opinion) against such useless masts and sails, and in favour 
of fuel being substituted for the weight thus gained. Masts m 
be desirable to assist in decreasing the rolling propensities of higt 
freeboard ships, but for vessels of low freeboard with their 
decreased rolling the gallant captain maintains that we 
can afford at once to sweep away the masts, gear, and 
rigging as antagonists to the steaming and fighting powers 
of war ships, and can at any time resort to temporary or 
small ones for fore and aft sails, such as Royal Sovereign and 
Prince Albert have, should it be considered desirable. In the 
stowage of fuel weight and space have to be considered. In this 
vessel every hundred tons would make a difference of about 3in. 
draught of water. In an armoured vessel the saving in weight 
and the absence of masts get rid of the greatest part of the 
difficulty under the head of weight; and the author of the 
design finds that after giving ample accommodation as before 
explained, for a crew of 300 men,” and extra accommodation for 
300 more men making in all 600 men besides the officers; she 
would stow upwards of 1000 tons of coals, and even more at the 
sacrifice of 3in. immersion for every 100 tons. “ : 

The armament would consist of two turrets, with 138in. 
armour, carrying four of the heaviest guns that can be procured, 
say 600-pounders, 12ft. above the water, and two pivot guns, if 
thought expedient, on the hurricane deck, 22ft. out of the water; 
the latter may be found advantageous for firing down upon 
ship’s decks, and it is believed a vigorous firekeptup by rockets and 
breech-loading rifles from the position and height of this hurri- 
cane deck would have a great effect upon an enemy’s upper deck 
and open ports. Leaving the pivot guns out of the question, 
the fighting powers of this ship's turrets would remain as fol- 
lows:—88 deg. of the circle are commanded by two 600-pounders, 
throwing a broadside of 1200 Ib., and the remaining 272 deg. 
by four 600 pounders, throwing 2400 Ib.; and it will be ob- 
served that this ship can engage end on with two 600-pounders, 
and at 22 deg. from the line of keel, or only two points on the 
bow with four 600-pounders, which would be her strongest point 
of attack; the importance of this is much increased when it is 








resistance shown to wind or sea, lighter anchors and cables 


* 300 men would be two fighting complements. 
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considered that all well-designed ironclads will endeavour to 
present their bows to the enemy, when this ship would show the 
deflecting surface of a sharp protected bow, not more than from 3it, 
to 4ft. out of the water, and a circular turret 9ft. high above it; 
whilst in broadside ships of approved model, a bulkhead some 
20ft. above the water is placed across the ship to protect their 
guns; which when fighting end on, presents a large and weak 
target at right angles to the enemy’s raking fire, which »might 
place their battery hors de combat before a chance of using their 
broadside guns occurred. 

wing the defensive powers of Captain: Geles’ ship with 
i and weaker sides of broadside: ships, and of the 
when we say that her sides and turrets would be pro- 














in 
built, 


superiority, 
vessel yet 


some respects, .over sany high freeboard 


her steadier platéorm ‘will -reduce the chances of’ her being 
hit below the \water-line to the minimum. | Lowness of. free- 


board may be said to facilitate being boarded, batimsup- 
posing an enemy to get upon the turret-deck, he wouldibiave to 


take possession of the deck-house, whi¢h, fromuits, position and 

height, as well as being enfiladed by the turrets, would bea 
matter of great ditliculty. ht 

Twin screws and no masts, in combination: with»the peculiar 

| above water, showing so littleresistance at her 








form of the vessel 
ends to the wind and sea, it is believediwill agsist:in insuring both 
speed and handiness to the fullest extent,‘ as well as her absence 
of motion as compared with our presént ironclads, whose: great 
loss of speed at sea may be attributedin.a great measure ‘to their 
floundering propensities. Her engines would be! of :900-horse 
power, and capable of propelling her at. the rate of.14 knots. 


h 13in. of iron, we give but a smalbkidea of her great} 


: for her,,lowness of; freeboard ‘will give 
her antagonists "but a sorry -chance/of hitting her, whilst 


and the connecting rod bearings 4in. long. The cranks 
are 2ft. Sin. apart, and the cheeks 10in. deep by 4jin. wide. 
The main bearings are 4ft. Gin. apart from centre to centre. The 
straight axles are Siin. diameter where they pass through the 
wheels, 6}in. in the bearings, and 6}in. in the centre. The journals 
are Yin. long, and 4ft. Gin. from centre to centre. The leading 
and driving springs are coupled by a compensating beam on each 


| side. The hind springs are Baillie’s Volute, of Lowmoor 
iron. The tank of the tender contains 1500 gals. of water, and 





The principle of a deck-house can be medified to suit vessels of | 


1 sizes, carrying from one turret upwards, 
A one-turret ship would have the deck-house extending within 


about 10 ft. of the stern, balancing the turret by the other:| 


weights in the ship. A three-turret ship would -have the third 
turret mounted on the hurricane-deck before the funnel, bringing 
four guns right ahead. “the 
second and third turrets mounted at each ead of the hurricane- 
deck, bringing four guns right ahead and astern. 
thought advisable in some instances to make the upper turrets 
of lighter iron than the lower ones, merely covering the guns 
mounted in pairs on turntables by a light iron turret, protecting 
their crews from rifles, grape, and canister. The following letters 
of reference explain the drawings in Figs. 1, 2,.3, and 4 :—e, a, a, 
hurricane-deck over deck house; 6, d,b, upper storey, withaceom: 
mediation for captain and wardroom officers; c, ¢,\c, luwer storey, 
Withmaccommoedation for ship’s.eompany)amd junior: officors;! 
d, pilotsheuse; d’, slot in pilot house for sight; ¢, ¢, turretswith 
four 600-pounders; jf; launchj.g, cutters; 2, A, ‘breakwaters; 
i, i, hatchways; j, j, hawse pipes;.i) &, bitts; 1, 4, J, l, ventilation: 
and ladder-ways ‘to engine-room and stoke-hole;. m, spiral stair- 
case; 7, n, haiehways; 0, engine-and gear for turning fore turret; 
Pp, engine and gear jor turning after turret; .q, g, steam.capstan 
and engine; r, chain lockers; s, s, mesg.places ‘for. 300 extra men; 
4%, bread, slops, and stores; vy w, provisions, spirits, &c.;,v, v, 
Magazines; w, w, w, coals; #, x, x, stores, water, &c.; y, eaptain’s 
and officers’ galley; y’, ship's company's and junior officers’ 
galley. Fig. 5 :—u,a, a, a, captain’s apartments; 5,8, wardroom 
and pantry; ¢, commander's eabin ; dj:d, dy:otlicers’ cabins; 
é, office ; 7, junior officers’ wie!s f’, ditto bath; gy, g, g, ship's 
company’s W.C. 5 { ’, ditto: bath; .h’, wardroom officers’ w.c.; 
t,t, sick bay; j, officers’ galley; k, k, cooks’ cooking house. 
Fig. 6 :—o, 0, midshipmen’s mess pantry; p, p, engineers’ ditto; 
q, 4, Warrant officers'ditto; 7,7, r, otiicers’ cabins; t, galley. 
Fig. .7 :-—v, v, bread, provisions, and sl: PS; Ww, W, WwW; avy coals; 
%, x, officers’ cabins; y, y, wash rooms; 2, office; ad, wheel. 
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MIXED ENGINE FOR THE MADRAS RAILWAY, 
On page 224, we illustrate one of the locomotive engines and 
tenders used on the Madras Railway, the details of which are as 
follow : — All the boiler-plates, angle-irons, and rivets in the 
boilers and fire-box shell are of Lowmooriron. The boiler is 
10ft.. Gin. long and 4ft. in diameter inside, made of jin. plates. 
The tube plate is jin. thick, flanged to receive the smoke-box plate, 
and is secured to the boiler by angle-iron 2fin. by 2¥in. by Zin.; the 
fire-box shell is 4ft. long and 4ft. 9in. wide inside and. 4ft. Zin. 
high from the bottom to the centre of the boiler, the upper portion 
ejng a radius of 2ft. 43in. from the centre of boiler. A dome is 
laced on the top in the position shown in the engraving, 
aving 4 joint at the bottom for shipping and unshipping. All 
the plates of the fire-box are din. thick, and the box is secured to 
thé'boiler by angle irons, as before named. ‘The tivets are fin. 
diameter, and are placed lyin. apart. The baek plate of the fire- 
box is tayed to the boiler body and front tube. plate by twenty- 
one longitudinal stays Ijin. diameter, eight of which are stayed 
into forgings rivetted to the boiler, and the remaining thirteen 
are screwed into the tube plate from the smoke-box end. Each of 
the stays is adjusted to the back plate by a nut and copper 
washer on-each side of the plate.. The smoke-box and chimney 
are of Staffordshire iron, and the chimney top of copper. The 
fire-box is of copper 3ft. Gin. long by 4ft. 3in. wide inside, and 
5ft. 4in. high from the bottom to the underside of the roof. 

_All the plates of the fire-box, as we before described, are to be 
din. thick, except the tube plate, which is to be Jin. thick at the 
part that receives the tubes, and the back plate is also thickened 
togin. at the fire-door. The front, sides, and back are stayed to 
the fire-box shell by copper stays {in. diameter, placed 4in. 
apart from centre to centre. The roof is stayed by ten solid wrought 
iron girders placed 4}in. from centre to centre, and rivetted thereto 
by gin. ri e girder. {Jin. deep, and swelled out atthe holes 
80 as to be of an equal strength with the intermediate parts. Four of 
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the girders tied to the underside of the fire-box shell by eight 
double suspension rods, and secured by wrought iron forgings. A 


baffle plate is fixed at the back of the fire-box, and the brasswork 
of'the box is carried even with the plate. The fire bars are in 
two lengths, and are supported by a strong bearer across the 
centre of the | There are i98 brass tubes, each 2in. outside 
diameter by No. 12 W.G. at the fire-box, and No. 13 W.G. at the 
smoke-box end. Two safety valves, each dfin. in diameter, are 
placed on the dome, fitted with proper levers, &c., and Salter’s 
spring balances are used, graduated up to 1501b., but solid stops 
are fixed on the spindles to prevent the valves being screwed down 
beyond 120 lb. per square inch pressure. ‘ 

The frames are of wrought iron lin. thick and 16in. deep 
between the wheels, in one piece from end to end, and 4ft. 1lin. 
apart from inside to inside. The cylinders are l6in. in diameter 
and 22in. stroke, and 2ft. 8in. apart from centre to centre. The 
valve spindles are Sin. apart. 

The pistons are of cast iron, with brass packing rings, The pumps 
and clack boxes are fitted with brass ball valves, having ,; lift. 
The connecting rods are of hammered scrap iron, 5ft. Sin. long, 
fitted with gun metalsteps. The eccentric straps ars of a similar 
material, and lined with gun metal, and all the valve motion is 
of steel case hardened. The coupling rods are of wrought scrap 
iron, with gun metal steps. The wheels are of wrought iron 
throughout, with crank bosses on the 5ft. wheels to receive the 
coupling-rod pins, The crank axles are &hin. diameter at 
the part that age through the wheel, and 7in. at the 

earing and in the centre. The main bearings are Qin. long, 








4 









A four-turret ship would have the | 


It might be | 
| of the scientific periodicals con 
application of iron, such as the Mechanics’ Magazine and ENGINEER, * 


| joirt names. 











space is provided outside for two tous of coal. The wheels are 
3ft. Sin. in diameter, each having eleven spokes. The tires are 5in, 
broad, and 2}in, thick. The axles are tin. at the journals, and 
5kin. at the wheel. These engines and tenders were manufactured 
‘by Messrs, Sharp, Stewart, and Co., of Manchester. 


ON THE MANUFACTURE OF STEEL.* 
By Mr. J. HARGREAVES, 

The facts that the manufacture of iron is essentially a chemical 
one, and that the application of the skill of the chemist as well as 
that of the engineer is essential to its further improvement and 
development are becoming more extensively recognised. And it is 
owing to the fact that the chemical reactions of iron and its com- 
pounds have become more extensively and thoroughly understood, 
that the manufacture of iron in its most durable and valuable 
condition—that of steel —has been within the last few years so 
greatly developed ; and it is evident that its further development 
will greatly depend upon the application of chemical laws. The 
subjects of this paper are illustrations of the application of those 
laws. In 1861 my attention was first attracted to this subject by 
the published discussions between MM. Caron and Fremy. But 
the processes, the theory, and practice of which they discussed 
involved the very roundabout mode of obtaining steel by eentent~ 
ation from malleable iron. Now, cast iron contains withinvitself 
all the: elements requisite to form steel, with the exception of @ 
very'small proportion of nitrogen, and whether the latter element 
waiis really an essential constituent of steel was the chief matter in 
dispute, M.Caron asserting the negative and M. Fremy the posi 
tives!'Phis was a matter of occasional study, till in 1864 the 
féeasibility of using the alkaline nitrates by placing them below 
the surface of the fused cast iron, and allowing the products of 
their decomposition to rise through the metal, attracted my atten- 
tion, and when I came to examine the matter I found they afforded 
all the conditions requisite. I could not at this time make any 
use of the discovery, and often thought of publishing it in some 
nected with the manufacture and 











or else in the: Chemicat News. As I had other matters to attend 
to, and having no time or opportunity to work it out myself, I 
thought the public niight #5 well have the benefit of what I could 
net make'any practical/use of, « But before taking this step I hap- 
pened to have’ ‘a'tléestl ‘weonversation with a person who was 
then manager of afotindry; and’ mentioned this matter and my 
intention to publish it.| He dissuaded me from doing so, saying I 
nfight aswell make’a fortune ont of my studies as let anyone else. 
Heproposed that Pshould let him have some experiments on the 
mattér, and-if it was*suecessful he would secure it by patent in our 
I'eonsented, and left the further elaboration of the 
process ‘in his hands, ‘Instead, however, of securing it as agreed, 
he secured it in his own name only ; and to ** reward” me for the 
‘*assistance” [I had given him, offered me the “employment, of 
introdueing my own invention to licencees, and made sundry’ pro- 
mises as‘to the future the value of which I was now able to appreciate 
at their true worth. The ‘‘reward” had, under the ¢itcumstances, 
too much of the character of an insult, and I therefore declined it 
without thanks: Supposing myself to be fighting under the dis- 
advantage of being deprived of the power to use nitrate of soda, 
unless I could get his patent annulled, which would entail-an ex- 
pensive lawsuit, I secured provisional protection for the use of a 
number of other oxidising salts, an‘ then set to work to find some 
new means of’making these salts more cheaply, and also some 
method of economising them, and so far succeeded that by the 
improvements: ifmanufacturing them, and of economising them, 
and: by regulating their action, and making them expend their 
chemical energies effectively, 1 was already on a par with him, 
even if excluded from the use of nitrate of soda, Fortunately, 
however, I am placed in the somewhat strange position of an 
inventor congratulating himself upon being partially anticipated 
in his invention. Shortly after securing my second patent, which 
was for an improved method of holding the oxidising materials 
below the fused metal till decomposed, and of regulating the 
rapidity of their action, I found that not only had nitrates and 
chlorates been used before for the manufacture of steel and iron 
but the mode of using them by placing them at the bottom 
of the converting vesse l been used for this pur- 
pose; and I learnt a few days ago that nitrate of soda has been 
used with this object in view even in the north ‘of England 
But the persons using these salts had taken no further step than 
to place them in a loose condition at the bottom of the converting 
vessel, taking no precaution to hold them there till decomposed or 
to regulate the explosive violence of their action. One of these 
proposals was secured by patent more than ten years before the 
date of the Bessemer patents for the pneumatic process, but was 
made in the somewhat impracticable shape of pushing the salt to 
the bottom of the fused metalin packets of brown paper. Another 
mode was to force it through a tube to the bottom of the fused 
iron. These circumstances enable me to carry out my invention, 
including the use of nitrate of soda, without an appeal to law to 
set aside his patent on account of his not being the ‘‘ only and 
trueinventor.” To convert cast iron into stecl it is necessary that 
the quantity of carbon which ‘is in excess of that required to form 
steel should be extracted, and also the whole of the silicium, 
sulphur, and phosphorus, or at most leave only slight traces of the 
latter elements. The first element removed is the silicium, which 
is effected by the oxygen of the nitrate of soda, or other oxidising 
salt, converting it into silicic acid, while the soda forms a base to 
combine with the silicic acid formed. The carbon is next removed 
in the form of carbonic acid or carbonic oxide gases, and the 
sulphur and phosphorus are in great part removed as sodic com- 
pounds. In working out my invention so as to render it practicable, 
it was necessary to have some means of regulating the rapidity of 
the action of the oxidising salt. This I effected by mixing the salt 
with some inert compountl, and I further found that oxides of iron 
and manganese, while thus acting as retarders and regulators of the 
action of the salt. also by affording oxygen, enabled me to effect a 
considerable saving in the quantity of oxidising salt used, and also 
increase the quantity of steel produced. It was also necessary 
that the oxidising salt should be held to the bottom of the con- 
verting vessel till decomposed, and not rise in a mass or masses 
through the fused metal, thereby passing away unutilised, or if the 
metal in the converter were of a great depth, causing an explosion 
in consequence of the sudden formation of gas, caused by the ex- 
osurée of the oxidising salt in a minutely divided state to the 
eated metal. I effected this by forming the oxidising material 
into a solid block held to the bottom of the converting vessel by its 
own cohesion, and by its adhesion to the material forming the 
bottom of the vessel. This is done so perfectly that I have had 
the metal poured out at all stages of the operation, and have 
always found the remaining portion of it sticking to the bottom. 
The pieces here shown will show the state of the mass of the con- 
verting materials, and the means by which they are held in their 
an place. The oxidising materials are removed in successive 
ayers by being exposed to the heat and chemical action of the 
fused iron, and as one layer is removed the next immediately 
below it is acted upon and removed in the same manner, ‘Each 
portion of oxidising material is thus held im sitw till required. 
The soda of the nitrate (if this is the salt employed} may be’ te 
covered by extracting it from the slag, and this forms a con- 
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siderable set-off to the cost of the nitrate. This process is useful 
not only in the manufacture of steel, but of refined iron also, 
The iron thus refined is very much more free from objectionable 
impurities than when refined by the ordinary refinery, and, con- 
sidering the saving of metal, can be done at a less cost, and with 
very simple and comparatively costless apparatus. The ores of the 
Cleveland district have some marked peculiarities which especially 
commend them to the attention of chemists. The most prominent 
disadvantage under which the ironmakers of this district labour is 
that of the presence of phosphoric acid in the ores. The 
phosphortis has the property of remaining in combination with the 
metallic'iron with the greatest tenacity, so long as it is exposed to 
the reducing action of the blast furnace; and other basic substances, 
such ‘as lime, baryta, soda, potash, &c., have under these conditions 
no “effect! as counter agents, by causing the phosphorus to form 
compounds’ with them and thus freeing the iron from it. The 
manufacturer is thus reduced to the necessity of either rendering 
his ores as free as possible from phosphoric acid in the first instance, 
or else separating the phosphorus from the cast iron after it is 
made, or ‘send’ out ‘an ‘urticle dépreciated in value. In a paper 
which'I read a short time ago before the Liverpool Polytechnic 
Sociéty I pointed ‘out as a subject for the consideration of chemists 
the importance of‘ discovering some ‘process by which phosphoric 
acid could beextracted from’ the ‘iron ores, so as to obtain iron 
free from phosphorus, and also an element greatly needed in 
agriculture. “Lhe suggestion was made merely as a passing 
thought at the time of writing the paper, but subsequent consi- 
deration of the subject has convinced me that it is « matter of 
paramount importance,’ he remarkable deteriorating etlects of 
phosphorus in iron furnish a curious and striking illustration 
of Lord Palmerston’s definition of ‘ dirt?—matter in the wrong 
places The phosphorus in Cleveland iron, which so seriously 
reditces its value in the market, and renders it necessary to bring 
iron ftom other districts to mix with the iron of the district in the 
puddling furnaces, and to use the ores of other districts to mix 
with its own—weuld, if extracted, even in its lowest-priced form 
as a manurial ingredient—be worth at least £56 per ton; us one 
ton of phosphorus is equal to 2 tons 5 cwt. of phosphoric acid, or 
4 tons 10 cwt. of the highest qualities of Patagonian, or 7 tons of 
Peruvian guano. There is therefore a tolerably good margin for 
working expenses if the process by which the phosphorus is ex- 
tracted is carried out on tolerably economical principles. For 
instance, iron which is now worth 47s. per ton, when containing 
one per cent of phosphorus, would it freed from this element, be 
worth at least as much as hematite iron, or say 54s. per ton. 

The account stands thus : ‘I’o 100 tons of phosphoric iron at 47s., 
£235 ; after being freed from phosphorus to’Y% tons of iron at 
54s., £267 Os. Od ; to one ton of phosphorus or its equivalent (say 
in the shape of phosphate of lime), £565 total £520 0s, Making 
adifference in favour of the purified iron of {55 6s. on 100 tons, 
ori7s. 7jd. per ton of irom operated on. I have here assumed 
that the phosphorus is taken from the finished iron, but the result 
is practically the same if taken from the ore in the first instance. 
Theteis here an extensive field for inventors, and I hope that we 
may soou have many and efticient workers in this field of discovery 
and invention. I audi working at it myself so far as my limited 
time will permit, but I should still like to see the subject made 
thoroughly practical, even though it shall be done by means which 

supersede my own, and few things would give me greater 
pleasure than to congratulate a rival on his success, The proper 
utilisdtion'of the phosphoric acid contained in the iron ore is oi far 
‘ greater importance in matters which relate to the well-being of the 
people of this country than is indicated by the pecuniary estimate 
given, inasmuch as the question of our food supplies is intimately 
connected with this matter. Of course pr dictates that I 
should be reticent for the present. have given one practical 
illustration of the necessity for it in my own case, which should 
certainly be enongh. Sulphur in the ore and coke is another 
impurity of which it is desirable to be rid. his is more easily dis- 
posed of-thar phosphorus. Sulphur forms with oxygen a gaseous 
compound+-sulphinroas acid—and can in consequence be to a great 
extent removed in that form by calcination, and is still further 
extratted by the line used as a flux in the blast furnace. But this 
is not done perfectly, and the last traces of sulphur are never 
entirely removed ; and it isin all cases desirable that the ores and 
fuel should, as faras possible, be free from this element. Washing 
the slack from which the coke is made is one of the best means at 
present in use to extract the sulphide of iron or pyrites, and also 
the shale from the coal, but this is liable to cause a great amount 
of waste as well as being inetlicient, in consequence of the finer 
particles of shale and pyrites being carried by the current amongst 
the coal, while the larger pieces of coal are left among the mass of 
shale and pyrites. A better method is to make use of a solution 
of such specific gravity as to float the coal while the shale and 
pyrites sink, They are thus perfectly separated irrespective of the 
size of the particles of each. ‘The coal thus purified can be used 
in the manufacture of coke. It is necessary that the solution 
should contain nothing that shall act injuriously upon the iron. 
I some time ago applied for provisional protection for this method 
of separating coal from its impurities, and found shortly afterwards 
that Mr. Bessemer had secured a patent for the same thing. I 
therefore allowed the patent toterminate. I have however secured 
this principle of operating with coal for the manufacture of coke 
by the use of the waste product of the bleaching powder manu- 
facture—chloride of manganese. By this acoke can be obtained 
practically free from sulphur, while there is no loss of coal, except 
such pieces as chance to be loaded with pyrites so as to bring the 
specific ‘gravity of the whole piece to more than that of the 
separating solution used. The chloride of manganese is converted to 
the state of protoxide by the addition of milk of lime. This pro- 
toxide of manganese is in the most favourable position for being 
effectually reduced to the metallic state, and thus form an alloy of 
iron and manganese. Another cause of loss, in quantity and 
deterioration in quality of the iron used in the puddiing furnace, 
is the use of siliceous sand for casting the *‘pigs” into. The sand 
which adheres to the pig causes loss by the iormation of silicate 
of iron, and the time, labour, and fuel required to bring the iron 
to the state of oxide, so as toform a compound with silica is just 
so much lost, and the iron oxidised for this purpose is lost also. 
This loss is seldom less than three and often seven times the 
weight of the silica adhering to the pig. When the maker of 
malleable iron complains of the quantity of sand adhering to the 
pig, the reply given is, that allowance is made for it ; but merely 
allowing for the weight of the sand is not enough, for the reasons 
which I have before stated. I have publicly pointed out that the 
loss can be avoided by the use of granulated iron ore. ‘The physical 
qualities necessary in the ore are :—Ist. ‘hat it shall be intusible 
or nearly so at the temperature of the fused iron. 2nd. It should 
be either so open that any moisture contained in it can escape 
without decrepitation, or else in a vitrified state, or so close as to 
prevent the admission of water to the centre of the grai drd. 
It must have sutticient cohesiveness, so as not to crumble to in- 
palpable powder, and thus when moistened make a pasty mass 
which cannot be moulded with facility. 4th. It should be properly 
granulated, and not used in the form of ‘* mine dust” or other 
form in which it happens to come to hand, and without caring to 
prepare it properly. A want of appreciation of the necessary 
conditions, and of perseverance in seeking the means of obtaining 
them, have prevented the use of oxide of iron in the place of sand. 

The Chairman informed the meeting that the preparations for 
the experiments, instituted by Mr. Hargreaves, would now be 
completed. Agreeably with this invitation the gentlemen present 
then repaired en musse to the works, where interesting experiments 
of’ half an hour’s duration were made by Mr. Hargreaves, 1 
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illustration of his new process. 

' The Chairman remarked that they must all have witnessed with 
‘great pleasure the experiments made by Mr. Hargreaves, He was 
‘given’to understand that gentlémen present had a good many 
questions to ask, and he trusted they would have a good discussion 





on the subject, 
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Mr. THos. WHITWELL feliateeel to the meeting Mr. Henry 
Martin, of the Park Field Iron Company, W olverhampton, who, 
he said, was’prepared to ‘give them some interesting information 
respecting Mr.’Heaton’s process, and had a lot of samples with him 
which he would exhibit to the associates. 

Mr. ‘Henry MakTIN said it gave him great pleasure to see 
many brethren present that evening, who seemed all interests di in 
this very important steel question. His presence there that even- 
ing was quite an accident. He had intended coming to see Mr. 
Whitwell on another matter, when that gentleman told him that 
there was to be a discussion "that evening om the manufacture of 
steel, and he (Mr. M_) having taken some interest in the matter, 
and having some samplesalong with him, thought it might be to 
their mutual benefit if he was to tell them what little he hs appened 
to know about the thing. “He had read with great interest the 
paper which Mr. Hengesavenes referred to, ~ having appeared in one 
of the Liverpool cl He felt that he (Mr. H.) 
was one that worked obs for his science, and he had no doubt 
but eventually he would reap his reward, although he was sorry 
to hear so sad an account of what had already taken place with 
regard to Mr. Hargreaves’ invention. Of course it was many years 
since their attention was ‘first turned to thegreat importance of 
dealing with pig iron. He remembered many years : wing in 
Mr. Bessemer’s yard when there’ were ironmakers present repre- 
senting a miake of 10,000 or 12,000 tons ‘of pig iron; and experi- 
ments were then made by’Mr.’Bessemer’s process, which were n rt 
so satisfactory as those Mr. Hargreaves had made before them th: 
evening. A friend of his (Mr. Martin’s) called his attention to the 
fact that Mr. Bessemer experimented with only the very best iron. 
Wishing to extend the experiment to other descriptions of iron le 
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caused a quantity of tap cinder iron to be sent to Mr. Bessemer, | 


who in a few days informed him, in answer to his query how the 
trial had succeeded, that it had all gone off in sparks. Some time 
afterwards he accidentally heard of the process Mr. Heaton was 
conducting at Langley Mills, and which had been alluded to by his 
friend Mr. Hargreaves. Beyond the desire of knowing what was 
going on in the manufacture’of-steel, he (Mr. Martin) had no in- 
terest in the matter ; ‘but wishing to know how far the expe riment 
would succeed, he sent Mr. Heaton five tons of iron, which he had 
prepared himself, and which he knew was composed exclusively of 
tap cinder. To make sure that the experiment was f: faithfu ly 
carried out he took down the engineer’ of »the firm, who stood by 
the cupola while it was being charged. ‘He hud with him a draw- 
ing of Mr. Heaton’s mechanical ‘applianees, and had their friend 
Mr. Hargreaves possessed somewhat similar mechanical appliances, 
he (Mr. M.) believed he would have had much more satisfactory 
results. (Mr. Martin here produced the drawing in question, w hich 
he submitted to the inspection of the meeting.) The iron manu- 
factured from tap cinder was melted in an ordinary cupola, and 
then run into a converter, which, in fact, was in almost every way 
similar to a common cupola except that the bottom of it wi 
false. Nitrate of soda, which was the article exclusively used 

was placed in this false ’pottom in the proportion of 7 lb. to 100 Ib. 
of iron, to be experimented on. Over the nitrate of soda a pore 
forated east iron plate was laid. This plate was a little larg 
than the lining of the upper portion of the converter, so that when 
the force of the gases was beginning to be evolved, the perforated 
plate could not rise, being held down at the corners by overhanging 
brick work. The tap cinder iron (he was quite sure it was the 
same he had sent down) was then run into the converter, and so 
smelt of sulphur that he could not put his nose within one yard of 
it. When the iron was run into the converter an immediate and 
violent ebullition took place, which lasted for about a minute and 
three-quarters, and large fumes of some peculiar kind were evolved, 
but passed soon away. The quantity of iron was about 10 cwt. 
The tapping hole was opened in about a minute and three-qu: ar ters, 
when the converted material was run out inte a ladle, an d thence 
into ingot pigspabout the same shape and size Mr. Bessemer uses. 
This (handing Mr. Hargreaves a snvall piece of metal) is a sample 
of the article made by this process. * Some call it crude steel. 

Mr. HARGREAVES: It is only refined iron. 

Mr. Martin ‘went on to state that a number of things were 
made out of the same material after it had been formed, He 
showed amongst other articles a cork serew, which had been taken 
out of the’same iron after it was puddiled. The t: up cinder iron, he 
explained, would not go under the-hammer without fiying in 
pieces ; and Mr.’ Heaton informed him that iron which he used of 
superior quulities was able to go under Nasmyth’s hammer with- 
out passing through the puddling process. If anything arose out 
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of what he had stated to advance the interests they: had in view he | 


should be delighted, and feel glad at: having been «at the meeting. 
He showed anotl. er drawing, which he stated»éxhibited more in 
detail the»eharacter of the apparatus. 
substances at the bottom of molten iron it-mmst run its course, 
and the result must be uncertain and to a great extent beyond 
control.’ He did not think there was any chemical arrangement 
could obviate that. ; 

The Chairman believed it would interest-the meeting if Mr. 
Hargreaves would explain the ¢hemical action that took place 
during the process they had just witnessed. 


(To be continued. ) 





FOREIGN AND COLONIAL RAILWAYS. 


WE havéulréady referred at some length to the errors committe 
in the estitiatesmade with regard to the cost of the Northern of 
Spain Railway; but the subject, which is not without interest, is 
not by anymeans exhausted. Thus, while the Government engi 
neers estimated the cost of the land required at £113,803; the actual 
cost was2418;128, or more than three times the amount. This 
excess atose partly from the increased quantity of land acquired, 
and secondly, from the exaggerations of ‘which great-expropnations 
are always the occasion. The land required for the’ Madrid ter- 
minus alone cost more than three times the sum set down as the 
amount which would probably have to be paid forall the land 
needed onthe section from Madrid to Valladolid. ‘The cost of the 
earthworks‘and works of art combined was estimated on the Madrid 
and Valladolid section at £1,234,210, but theirmetual cost was 
£2,428, 860, leaving an excess of £ £1, 194,650; on the Valladolid and 
Burgos section at £1 5, their actual cost being £193,150, leav- 
ing an excess of £63,605; on the Burgos and “Irun section at 
£1,587,099, their actual cost being £3,188,630, leaving an excess of 
£1.601.531; and on the Alar branch: at £143,912, their actual cost 
being £151,180, leaving an excess of £7268. The total estimated 
cost of the earthworks and works of*art combined was thus 
£3,094,766, while their actual cost was £5,961,820, leaving an ex- 
cess of £2,867,054, Inall their calculations the Government engi- 
neers took it for granted that the granite rock, through which 
portions cf the line had to be carried, would admit, imeonsequence 
of its hardness, of almost vertical slopes; but experience showed 
that this rock, notwithstanding its great apparent hardness, did 
not hold together when exposed to the action’ of the air, so that 
there were frequent slips, and theslopes liad to be considerably 
extended.’ The State engineers estimated on the Madrid and Val- 
ladolid section, for example, that. 2,683,220 cubic metres of soft 
earth would have tobe removed at @cost of £80,497 
cubic metres of harderearth at wtost of £227,292; 164, 059 cubic 
metres of discomposed granite at a ost of £15,125; and 881,509 
cubic metres of hard granite at‘a’®os# of £149,886—making a total 
of £470,800. Instead of all this;\theeuttings really executed com- 

rised 2,216,050 cubic metres’ of #oft‘earth, removed ata cost of 

76,743; 2,519,777 cubic metres of « vdecomposed granite, removed 
at a cost of £210,190;-and 44 ‘eubic metres of hard granite, 
removed at's cost of £694,382 ~—making a total actual expenditure 


























of £981,315. “Aswegards the tunnels on the Madrid and Valladolid 
section, —_ ‘were estimated to cost £36 per metre (40in.), but 
this price did not take account of the hardness of the rock dealt 


with, nor of the cost of the labour required, and it was based on 
the hypo that no part of the tunnels on this s¢etion would 
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When*they got chemical | | 


4! 545,846 | 





have to be arched in, . he er cost of the tunnels on si section 
from Madrid and Valladolid amounted to £103 per metre. Expe- 
rience showed that notwithstanding the extreme hardness of the 
rock dealt with in the passage of the Guadarrama, walls were 
required for a considerable distance to prevent slips; and it should 
be noted that while ‘the aggregate estimated length of the 
tunnels on the Madr d and Valladolid section was only 3853 metre 
the length actually construeted was 4700 metres. These ‘observa- 
tions apply also to the works executed on the section from Burgos 
to Irun, which comprise'the passage of the Pyrenees, the nature 
of the ground being almostas little known thereasgin the Guadarrama 
from the want of preliminary soundings. The officialestimates only 
anticipated twenty-six tunnels of a total length of 10,388 metres, and 


also 





| the cost per yard was set down at £413, while in reality forty-one 


tunnels were executed on this section of a total length of 17,400 
metres, the average cost of which was not less than #771 per metre. 
The plans of the Government,as originally prepared, proposed that th e 
earthworks a 1 be exeouted for a single line only, on the whole 
length of the section from Miranda to Iran, a distance of 111 
miles, counsieing the passage of the Brujula andthe Pyrenees 
The engineers of the company came, however, to the conclusion 
that it was quite impossible, on so important a section, from the 
difficulties which offered themselves, especially in the Brujula 
Pyrenees—from the clayey and slippery charaeter of the 
the springs penetrating it, &c.—to establish the line with a 


soil 

single w iy, as such a course would have subjected the future 
working to imminent dangers. Some modifications in the official 
route were also rendered ‘necessary ; some from errors of levelling 


and others in order to improve the technical and economic condi- 
tions of certain parts ofthe line. 

It is now hoped that thegreat Mont Cenis tunnel works will be 
completed in 187 1, although it had been at one‘time anticipated 
that they would be protracted until 1877. The tools having “bec 
improved, and the rockin the interior of ‘the mountain oe 
slightly softer, an advance of 1500 to 1600 metresper annum is now 
relied on. The Paris, Lyons, and Mediterranean: Railway Co 
pany is preparing to exeoute the-section from St, Michel to Mo- 
dane, vid the valley of ‘the Arc. When the mail-route which the 
great tunnel will definitively open out is completed, the despatch 
of correspondence to India will be accelerated; indeed, it 
pected that eventually onlytwenty-twod: ays will beoocupied in ta king 
mails from London, vid Paris, Mont C Brindisi, and Alexan- 
dria to Bombay. Even now the ey ‘mails can be conveyed 
batween London and Alexandria in 1504 hours, and when the tun- 
nel is completed, and locomotives are running between St. Michel 
and Susa, the time will be reduced to 147} hours. The longest 
portion of the journey which can be made at present without 
change of vehicle is from Susa to Brindisi, 716. miles in twenty- 
seven hours i ut it maybe expectedthat when the tunnel line is 


ym- 















completed : ter 1871 mails and passengers will travel without 
change of vehicles between Calais and Brindisi, 1391 miles, in fifty 
four hours. The completion of theyMont Cenis tunnel is thus 8 





almost as much a matter‘of interest to Anglo-Indians as the long- 
delayed union of the East Indian and Great Indian Peninsula sys- 
tems at Jubbulpore. 

During the pa st year’ the rolling stock’of thé South Austrian 
ibardy, and Central Italy Railway Company was increase: d to 
following extent:+-Forty-six | locomotives, ‘267 passenger 
and 2516 miscellaneous goods wagens? ‘The total quantity 
of rolling st ock ¢ owned by the undert: iking was thus inereased to 917 
locomotiv« % passemger carriages, and 16,666 miseell neous 
goods wagons. The inerease made to the rolling stock du 
y months was necessitated by the reeent opening of ti 
Brenner line, as well as-bythe gene sral insufficienc *yof plant expe- 
rienced on the system. The fot: al cost of the rolling stock of the 
company to the clese ‘of 1866 was £4,8° 8, 924. The as any 
acquired, some twelve'orthirteen years since, a line from Vienna to 
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works. This 2 ne is 361} miles in length, and a double way 
now been established for # distance of 133¥ miles.” The ag also 
been re-laid hromahanal while attention has been given to the 
repair of all the works of art upomthe line. A rolling milla 
Gratz, which has always figured in the accounts in connection with 
the Vienna and Trieste dine, has yielded good results, In 18 
this establishment delivered for use 16,340 tons of rails; and the 


cost of transforming old rails-into new ones, either entirely of iron 
or with a steel her md obtained by the Bessemer process, has been 
further reduced. The Amstrian Government bas conceded to the 
company by: a rec ent convention a branch of nine and three-eighths 
miles, inte nded to unite its southern line to the Leoben.coal basin, 
in which, independently*of rich mines of dignites, there are som 
very important metallurgieal establishments. Considerable trans- 
yorts of mineral combustible are-assured to this branch; but az 
immediate advantage which the company will derive from its con- 
struction, and which alone will mearly cover the interest of 
the capital engaged, is a saving of about £10,000 per annum 





in the present working expenses, as the expense attending 
the transport of the coal taken at L eoben for the traction service 
and smounting x to 50,000 tons per annum, will be greatly reduced. 


At Innspruck, which forms the centre of the working of the Pyro- 
lese lines, the works on hand of late have :presénted some impert- 


ance. Among other matters, it has been evessary to exter a a 
shed for locomotives which had become too mall for the hea 
engines which have to overeome the gradients of the Bremner. The 


Austrian army in evacuating in 1866 the line of the Po, which it 
first defended, destroyed- bridges -established over the Adige, the 
Gorzone, and the Baeebiglione; itfarther partially destreyed the 








Piave masonry bridge“and the Tagliamento iron bridge on a 
‘line from Venice to Nabresina, while -other injuries ‘of less | 
importance were alsodnflicted. In pursuance of a conven- 
tion cluded with the Italian Government the company has 





estored by means of temporary structures all the communica- 
tions interrupted; the expense; which is to be shared between the 
company and the Govérmment amounts to about £15,200. On 
the Lombardian group of lines works were also destroyed by 
Austrian army, and theitreconstraction will involve an outl: -< of 
about £30,800, 

In some parts of British India cast iron bowl sleepers have been 
found to answer exceedingly well. In other localities, where there 
are difficulties in packing the iron sleepers, wood is still preferred. 
Roads urgently required in connection with the great trunk 
Indian railways, so laboriously carried out during the last ten 
any stations are without these important feeders, and 
ic is still only imperfectly developed in eensequence. 
Oddly enough the same‘eemplaint has been made as to the want of 
ordinary internal communications in Spain. A system of feeder- 
roads has been mapped-out by the Indian Government, but at 
present the necessary funds have not been realised for the execu- 
tion of the network. » It“would probably be- good policy to raise a 
special loan for the yuapine. 



























OUR R TRONC L ADS. 

We have little cause. te-eomplain of- the spirit in which the 
article in last week’s ENGINEER is writteny as-far as regards our- 
elves, but the attitude of eur contemporary in reference to the 
subject at issue betweomus—the performances of our ironclads—is 
much less satisfactory. TH ENGtmNEERchalléages us to prove that 
Mr. Henwood’s full-rigged monitors would eapsize in a gale of 
wind, and states that, after a close inv estigation of the subject, he 
is satisfied that we areimerror, We might rejoin that weare no 
more bound to prove our opinions than he is bound to preve his 
upon such a point, and, if our contemporary really understands 
the question, he must beaware that neither opinion can be proved 
without detailed scientific calculation, which, after all, must be 
empirical. But we maysay thus much: Mr. Henwood’s proposi- 
tion was to cut away the apper works of a line-of-battle ship and 
replace them by aset of eentral turrets, standing over a-deck about 
three feet above the water. Now it will not be doubted that the 
centre of gravity of sucha converted ship would remain somewhere ! 


is @€X- | 


Trieste, upon whichithashad to execute some ext nsive re nize, and | 





near its original position—that is, near the load water line ; and 
what we contend for is that when such a ship got inclined beyond 
a certain moderate angle the lee half of the deck would be under 
water, the height of the water-line would be enormously reduced, 
the stability would dis: appear, and the ship would run the immi- 
: of capsizings We expect to be told that yachts, and 
und other cr aft are like sailing monitors in these respects, 
et that they do not capsize. But none of these vessels 
resemb ble monitors with enormous weights upon and above the 
decks, and such illustrations are altogether wide of the mark. 
Our opinion is—and we repeat it with perfect confidence— 
that Mr. Hemwood’s converted vessels would capsize in the 
first ‘strong breeze they meet, and go to the bottom. 
We are very glad to see that the merits of the Bellerophon —or 
at least-enough of them to entitle her to rank among the best of 
our own'ships,; and better than the ships of any other country are 
handsomely »acknowledged and repeatedly avowed by THE 
ENGINEER. ‘ That is the ‘point we are anxious to have no doubt 
about, because the Bel llerophon is the right sort of ship for a 
naval a¢tion. | But we really do not feel bound to discuss with 
our contemporary the armour and guns of this ship and of the 
Achilles, for, unkind as it mayseem, we feel bound to say that THE 
ENGINEER really does not seem quite to understand the question. 
It says thatthe armament of the Achilles is superior to that of 
the Bellerophon a complete fallacy, unless a lot of little guns 
are superior to a less number of large guns. He says also that the 
armour is practically the same, although the Bellerophon’s is 6 in. 
and the Achilles’ 44in. The reason assigned for the assertion is 
curious enough : the 12-ton gun penetrates one ship with almost 
as much ease as the other. By the same mode of reasoning it may 
readily be proved that no armour at all is as good as 9-in. armour, 








because ‘the 10-in. gun would penetrate an unarmoured vessel 
and a 1@in. ironclad alike. The fact is, as armour varies 


in resisting strength in the square of the thickness, the Bellero- 
phon is -to that of “x Achilles as 36 to 20}, and is, no doubt, 
brought up to fully twice the strength of that of the latter 
xy the much super rior arrangement “of the backing and skin 
piating. The Bellerophon is twice as capable of resisting 
| shot, is much more powerfully armed, is incomparably more 
handy, and cost £100,000 less than the Achilles, and yet THE 
Encinner, which has nothing to tell us about the engine defects 
of theship, considers the ship herself not a substantial improve- 
ment upon the Achilles. We address ourselves to people who 
know better. As to the rolling of the Bellerophon THE ENGINEER 
itself quotes figures which prove that we are right in maintaining 
she is not a worse roller—certainly does not roll much more—than 
the Achilles. He gives several cases when the rolling of the two 
ships differed only from 1 deg. to 3 deg., and winds up with a case 
| when the Achilles rolled 12 deg. and the Bellerophon 13 deg., 
merely adding—** As the wind was very light at the time and the 
sea rather high the spreading of more sail would tell heavily in 
favour of the Bellerophon.” We think we may fitly close a con- 
troversy on the rolling of a ship when her enemy admits she has 
qualities which tell heavily in her favour when the seas are rather 

1. Astothe speed of the ship, it appears hopeless to get our con- 
temporaz ry right. It is an unwarranted assumption that the bow 
of the Bellerophon is adverse to steaming in a sea-way. The sole 
cause of her imperfect performances at sea was the absence of the 
proper power. The Minotaur’s performances were as bad, pre- 
cisely from the same cause, although this very week she has shown 
that, both onthe measured mile and the six hours’ run, she can 
go fast enough with her proper power. It is just the same with 
the'Bellerophon, only it is well known that the latter ship has 
superheaters and surface condensers to rely upon for the proper 
power, and that these have not acted well, The Minotaur has the 
old type engines, and is without the consequent disadvantages. 
Now we repeat at the end of this controversy what we have said 
throughout, viz., that it is unfairina journal bearing the titleof Tur 
| ENGINEER to maintain perfect silence upon theengine question, upon 
| which it ought really to be enlightening us and others, and to seek 
jubycassertion, by implication, and by inuendo, to cast upon the ship 
the diseredit of any failures or temporary defects that her boilers 
and-engines may exhibit. Such s suppressio veri is derogatory to a 

} high-class professional journal, and imposes upon us and others 
the duty of correcting it. We will only add answers to a string of 
eur eontemporary questions :—On the last triai of the Bellerophon 
| outof Plymouth she drew more than her full draught of water, 
hruball her yards and topmasts aloft, and was trimmed more by 
the head than she should have been; the wind and weather were 
moderate, and theship ranforthree hours out and three hours back. 
These'are the answers to his questions. Let us add a fact or two 
whici, being an engineer, he naturally does not ask. The boilers 
primed. greatly, the steam, instead of being superheated, went 
remely wet inte the cylinders, and the indicated horse-power 














extre 
was 2500-horse power less than thatobtained in the same ship in 
the measured mile, and 2700:herse powerless than that obtained 
in the Minotaur this: weekalthiqugh*the Bellerophon’s engines 
were to be the more powerful of ¢het#wo. “Mr. Penn is the maker 
of both engines, and wehavemedeubt that he will greatly improve 
|-upon the performances of the Bellerophon’s machines, but it is, we 
| think, THe ENGENBER’s 1" to help him to do so, and not to heap 
}ebloquy upon Mr. Reed because the hull of the ship does not 
| propel the engimeseat a higher speed. We hope that in defending 
| this very important ship we have said nothing to offend that 
eminent engimeer*Mr. Penn. It is well known that his is not by 
|-any means thedaly firm of high standing that is puzzled and tried 
| with new-fangled*engines. In fact, all the leading engine firms 
| have their troubles in this way just now, some of them more serious 
than any we have had occasion to mention; and we do not doubt 
that the makers‘of the magnificent engines of the Minotaur and 
| Achilles know-perfectly well what they are about in the other ship. 
—Army and Navy Gazette. 








PROFESSOR’ Wa¥ has been deputed by the Court of Chancery to 
report on the qnestion of alleged river pollution at Stowmarket, 
Suffolk. Stowmarket has been increasing in industrial importance 
of late, and -heneeeomplaints have arisen, into the justice of which 
P rofessor Way is'to inquire, 

In 


Soorn Vora8mme Iron anp Coan TRADE. the South 
Yor 


hire district there is a decided improvement in the iron 
trade, and a largeorder for rails has just been given out. At both 
| Milton and Blseear there is more doing than for some time past, 
and at tle former the rail mill is now kept well going, with a fair 
inquiry forplatesand bars. There is very little aiteration in the 
business doing:im/eoal, excepting that during the week a consider- 
able number dfeleels have ome from Hull to be loaded at Hoylane 
forthe merehanteservice. To London and the south matters re 
main withou$-alteration, so that the quantity just now being for- 
} warded bywailway is by no means large. A memorial from the 
| coal masters dfithe district was last week presented to the directors 
| of the Great Northern Railway relative to the high rate charged 
| for minerals te“the south, and on Tuesday there was a second 
meeting of-eolliery proprietors for the purpose of receiving a 
report trom the deputation appointed to present the memorial, 
Mr. © hambers ‘was in the chair, when a reply was received on the 
part of the directors that-the subject would be taken into con- 
sideration at'the next meeting of the board, There is now every 
| probability that the use of. horses and ponies im collieries will be 
disper »sed with, and a considerable saving effected 'in consequence. 
At the W: harnolitie ‘Silkstone Colliery, on ‘Tuesday, a number of 
viewers and stewards visited the workings forthe purpose of wit- 
nessing the mode of drawing the truckson-the es and from the 
-miners” places: by means of endless ropes with Fowler’s clip pulleys, 
by means of team power and atmospheric pressure. In the pits 
there are now more than 4000 yards of rope driven with less than 
fifty nominal horse power. The party present were fully satisfied 
of the superiority-of the drawing by ropes instead of by horse 
power, as being much quicker as ‘well as more economical. The 
system will doubtless become pretty general throughout the South 
Yorkshire as well as other colliery districts, 
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MIXED ENGINE FOR THE MADRAS RAILWAY. 


MR. JOHN HAWKSHAW, ENGINEER. ' 
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NOTICE, 
In consequence of reiterated mis-statements with reference 
to the circulation of Tux Enaiyesr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and increasing influence and 
stability of their journal. The sale of Tue ENGINEER 
now exceeds by several thousands weekly that of the other 

engineering journals combined. 
3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of Tae ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bond fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 

100 copies weekly. QuitTeR, Batt, anp Co, 





FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN, —Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wo.LrFr, Buokseller, 








TO CORRESPONDENTS. 


*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*," We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEEK 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Enyineer Office before seven o’ciock on the Thursday 
evening of each week. 

*»* Owing to the pressure of other matter we are compelled to hold 
over our many letters which we have in type. 

F. 8. (Redditch).—WNo. 1161, 1866, price 4d 

om uae ~ lies at our office for this correspondent. 

° Mili —. ou send on the drawings we will giv inion ¢ 
conkdenc. if y ngs we will give you our opinion in 

CARBO.— We do not understand your question. You can i 9 v 

1 in £8 I tig. your q You cannot multiply £19 198. 11§d. 
. F. (Manchester) —Your wheel is ingenious, and might an 
but we cannot advise you to patent it. ™ a snleoneaet hasta 

L. RK. (North Moor). - Spencer's improvements were patented in May 1865, and 
illustrated in THE ENGINEER for November 24th of the same year. 

G.—Certeinly. If you set the ortfice of the steam pipe to act something like an 
injector tt should deliver a taper steam iet within a tube of larger diam:ter com- 
mhunicating with the water. 

E. E. (Birmi: gham).—The iron is melted in the first instance, and kept ina 
state of fusion until it ts so far purified that it will no longer remain liquia 
wrought iron being much more infusible than cast. When it becomes pasty ana 
thick ut is made tanto blooms, and taken out to be shingled under the hammer. 

W. T. B —Jf you have plenty of water it will be best to bring down a current at 
each side of the wheel to drive away the tail water, You cannot adopt better 
proportions than those shown in the engraving we have already referred to. You 
will find further information in a treatise on water power published in Weale’s 
series. 

R. T. I —There is not a single novel feature in your design. The great objec- 
tions are that the valve is much too iarge to be got out of the way quickly. that 
Sehog emmtg cuaranse totum it and the piston would be very consider- 

le, ton would wear he | ide 
pre Sees na I ss pce ery unequally the inner side going over’ 

W. L.—Jt wonld require considerable and some diagrams to give a proper 
answer to your question. You will find the whole theory carefully and clearly 
explained tn Major Owens book on the motion of projectiles, published by 
AMditchell, Charing Cross. The position of the centre of gravity of the projectile 
bears a very important part in establishing the position of the axis, 





GLAZING MACHINES, 
(To the Editor of the Engineer.) 

—Will yo " ; 
oite rene cat kindly procure for us the names of a few ag 
COATING WATER PI" Es. 

(To the Editor of The Engineer.) 

SIz,— Will your correspondents favour me with the address of the meker of 
Dr. Smith's c mposition for the inside of water pipes, or any other composi- 
tion for the same purpose ? 

March 19h, 1863. 





A SUBSCRIBER. 
MARKING SACKS. 
(To the Editor of The Engineer.) 
S18,—Will your corresponden:s oblige me with the name of a firm maki 
sack-marking machines, and by ment:oning a substitute for soft soap asa werd 
cant, of which I have heard something ? G. T. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 31st, at eight 
y p.m. 

—**The City Terminus Extension of the Charin 0 I ” 
Wolfe Barry. M. Inst. C_E. oe es eee 

SOCIETY OF ENGINEERS.—Monday evening, March 30th, 1868, at half-past 
seven. —Special general meeting for consideration of proposed alterations and 
= to the rules and bye-laws of the Society, 

OYAL UNITED SERVICE INSTITUTION, Whitehall-yard. — Evening meet- 
ing, Monday, March 30:h, at hal!-past eight.— 1. “On Schultze’s Granabated 
Wood Gunpowder,” by Mr James D. Dougall. 2. Mr. George Read, R.N. 
will explain a model of his Helm Indicator. ’ 
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Letters relating to the adver and department of this art 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE an ane 
letters and tan we. to be addressed to the Editor of THE ENGINEER, 


163. Strand, W.c. 
unless delivered before seven o'clocl 
charge for four lines and under ii: 
htpence. The line averages eight words ; 
ro they fill, All single advertise - 
stamps ment, 
THE ENGINEER can be had, by order, from any newsagent plaberenntmant 
ions ; can, if preferred, be supplied direct fron 
the office on the following terms paid in advance) , F 
Half-yearly (including double number) 15s. 9d. 
Wowee ty hangman Sct el lls. 6d. 
taken, charge o, shillings sizpence @ANEM 1 
be made, THE ENGINEER 4 registered a wommanion po a we 
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RAILWAY ECONOMY, 

Tuart British railways, with certain exceptions nid 
dividends whatever, or dividends excessively meal nena iy 
isapatentfact. It might have been supposed thatan investi - 
gation of the causes leading up to so unsatisfactory a result 
would long since have been carried out at the instance of 
the shareholders. We are unableto mention a single instance 
in which such an inquiry has in our opinion been properly 
conducted. In certain cases the policy of the directors has 
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we cannot .name at this moment a single line in the king- 
dom which has been raised from penury to affluence by 
such a policy, and it does not appear that partial or limited 
changes in the system of management can do more than 
effect still more partial and limited changes in the results 
obtained as regards profit and loss. If we pursued the 
course ordinarily pursued by writers on this subject we 
should confine our :vttention almost exclusively to finding 
fault with the past policy of the railway world; we should 
denounce the folly of those who invested money on exten- 
sions which instead of proving to be feeders have turned 
out suckers; we shold complain of the vast outlay 
incurred in the construction of our railway system, and 
possibly conclude with .a clear exposition of the most 
gloomy anticipations for the future of railway property. 
We intend in the present ai*ticle to do none of these things. 
We mean to handle the iwbject from a. point of view 
hitherto comparatively neg,'ected. We mean to sugyest 
remedies in a sense radical and sweeping, and we know 
that by doing these things we: shall be charged by many 
men with having written an article chimerical in its sub- 
stance, unpractical in its suggestions, and valueless as a 
whole. We accept the position and run the risk. We 
have it in our power to retort hat no one who has dealt 
with the subject in the old way has done any ¥ worth 
talking about, or is likely todo any good. It is time, 
we think, that a change, an important and searching 
change, in railway management was introduced, and such 
a change we fearlessly advocate. From the past we have 
nothing to learn except what to avoid. Those who 
believe in the past have involved the railway world in diffi- 
culties without end, and almost incouceivable in magnitude. 
They have proved themselves to be uot worth a hearing, and 
we cau shelter ourselves in our originality under the fact 


|| that others believing that what is must be right, have 


caused British railway property to stink in the nostrils of 
the capitalist and the honest speculator. 

There are many reasons why railways do not pay, but 
these may all be reduced with the greatest ease to two 
distinct heads ; and by a little careful examination our 
readers may satisfy themselves that one of these causes, 
though unalterable, may have its results modified by the 
comparative. elimination of its fellow. Broadly not. Pg 
railways pay no dividends, or next to none, because in the 
first place the capital expended has been so great that the 
profits earr ed by working a line represent an infinitesimal 
percentage. when distributed among the shares ; and in the 
second plese because the working expenses are so large 
that the profits are too small. Now almost all writers 
who havve devoted their pens to this subject have 
confined their attention to questions connected with 
capital. Companies who have given all sorts of securi- 
ties to multitudinous creditors have been advised to 
consolid; ate their liabilitiesand reduce their rate of interest. 
All mai mer of schemes have been proposed for raising 
money : it moderate interest to pay off debts for which 
heavy it iterest was demanded. This is all very well, and 
the advi ce has been sound for the most part, and honest 
withal. But nothing like due importance has been attached 
to the f: ucts that the working expenses are enormously too 
great, a) ad that a very moderate reduction in them is tan- 
tamoun | toa very fairdividend. It serves no good purpose 
to bully ‘directors on the score of money spent and gone 
for ever . Shareholders are in the position of men who 
possess « *ertain establishments burthened with debts which 
cannot t ve paid off, and the sensible plan is not to waste 
time in fretting over the past, but to set about realising 
the larg: sst possible profits in the future. We might cite 
many li: 1es a saving of 10 per cent. in the working ex- 
penses o f which would represent a fair dividend to the 
original shareholders, and it is necessary that our readers 
should t ear this in mind, in order that they may fully 
realise t] 1e bearing of what follows 


Comin g at once to the point, we hold that railways do 
not pay >ecause, for one reason, the dead weight trans- 
ported is out of all proportion to the paying load. A 


recent par liamentary return shows, when worked out, that 
about 25 t 2ns of dead weight are used on our railway system 
in carrying 5 each ton of passengers. The Metropolitan Rail- 
way enjoy 8 the largest passenger mileage in the king- 
dom. The trains consist, on an average, of five carriages, 
each weigt ting 16 tons, and an engine weighing 42 tons, 
representin g a gross train weight of 122 tons, but the 
average nu mber of passengers in each train at one time is 
not sixty ; therefore more than two tons of dead weight are 
transports »Ci with each passenger, or in round numbers the 
unpayimg \oears to the paying load the proportion of about 
26°6 to}. Omnibuses fill far better than railway trains, 
but taking ¢ them as only half filling on the average, and 
including t he weight of the horses, it will be found that 
the dead w 2ight moved is not more than three times the 
paying lox 1. The roads traversed by an omnibus are 
infinitely wc wse than the worst railway in the kingdom ; 
and therefoi *e, although the speed is much less than that 
at which a ra ilway carriage is transported, the strains to 
which the vei bicle is exposed are certainly not less) Now 
why should ai tailway carriagesoenormously exceed in weight 
that of its loa 1? We havea track comparatively perfect 
over which to runit. It is spared a multitude of jolts and 
strains to whi ‘h a common-road vehicle is minutely ex- 
posed. Isitu ufair to assume that what is strong enough 
in the one case should be strong enough in the other? We 
think not. Bu t we have no desire to push our argument 
so far. We shal; | allow a much larger limit. Is anyone pre- 
pared to prove that our rolling stock is as light now 
as it can poss ibly be made with safety? Such a 
proposition can not, we think, be maintained for a 
moment; yet, un less it admits of demonstration, we must 
be right when w, 2 assert that as much money is wasted in 
hauling dead wei, ght: about the country as would pay a 
good dividend. | We need not go further than existing 
railway practice fc ra proof that the present weight of our 
passenger carriage sis unjustifiably great. In the case of 
goods and minera | trains we find that one ton and a- 
half of rolling stoc k, including “— and tender, are used 
to convey two tor 1s oif agons weighing 4 tons 








been challenged and new boards have been appointed; but 


5 ewt. carry load 8 of} eight tons, and carry them with 





safety. At this rate a a e containing fifty passengers 
should not weigh more than 37 cwt. This is too much to 

expect. It is not too much to expect that the weight of 

such a carriage should be reduced from 6 or 7 tons to 

4 tons or thereabouts. 

It would not be uninteresting to inquire into the causes 
which have led up directly to the adoption of very 
heavy rolling stock on our railways. The first —_- 
used were light, and were hauled by light engines. Not 
a few of these carriages, built as much as twenty-five 
years ago, may still be met with in out-of-the-way 
country districts. They are small, and according 
to modern ideas inconvenient, but those who are 
capable of appreciating both their advantages and defects 
will not be slow to perceive that they require little more 
than a moderate increase in height to make them quite as 
comfortable as any carriages now in use. The under 
framing, springs, and wheels, are all much lighter than 
those of modern carriages, and the proportion which the 
unpaying bears to the paying | is very small when 
compared with that which exists on the — the 
Great Western, the London, Chatham, and Dover, and 
several other important railway lines. The use of such 
carriages was abandoned, as far as we can find out, because 
heavit'r carriages were run in the same trains, and these 
and hexvy engines knocked the light carriages to pieces in 
shunting. It was theold story of the pitcher and the brass 
pot, but it by no means follows that the brass pot is better 
after all than the pitcher. It cannot be denied that when 
engines of ,treat power were employed heavy carriages 
became necessary, because light carriages, as now con- 
structed, are knc'cked to atums by the engines. But itis notto 
be forgotten that powerful engines are needed only because 
the carriages are t.00 heavy, and if we go on increasing the 
weight of our engi.\es, an augmentation in the weight of 
the carriages is certa in to follow. 

If it were possible to bring the dead weight near that of 
the paying load, we should have trains, capable of convey- 
ing 200 passengers, consisting of, say five carriages and 
a brake van, weighing in all about 25tons. ‘heload, if the 
train were half filled, woulcl be about 10 tons, or carriages and 
all 35 tons, which could be transported at thirty-five to forty 
miles an hour by a tank engine, properly designed, weigh- 
ing not more than 16 or 18 tors. The whole load trans- 
mitted then would not exceed 55 tons. Under — 
circumstances the load is at least 50 per cent. greater, an 
noattempt has been made toprove that the additional weight 
is indispensable, while it is certain, that taking uo account 
whatever of the reduction in the cost of permanent way 
maintenance due to the reduced weight of the engines, 
especially, a reduction in working expenses amounting to 
at least 10 per cent. would be effected. We have pur- 
posely greatly understated the saving to be expected; but 
even the amount we have named, small as it is, would con- 
stitute in many cases all the difference between dividend 
and no dividend. ; 

Nor has this system of what we may term light passen- 
ger tratlic been left untried. Some years since both Mr. 
Samuels and Mr. Adams took it up. Under difficult con- 
ditions and with limited appliances these gentlemen suc- 
ceeded in reducing the cost of transport to something 
excessively small when compared with normal rates, No 
single individual can, however, test the system fairly. It 
requires the united efforts of numerous railway companies; 
and although we mention the names of Mr. Adams and 
Mr. Samuels, we do not propose that our great main line 
traffic should be tne by steam omnibuses. We do 
propose, however, that a great reduction should be made in 
the weight of the ordinary railway carriage of the period, 
by cutting down the dimensions of the timber and iron 
work in every available way. Nearly all existing carriages 
are immensely too strony; but they do not last any longer 
for the fact. By reducing their weight it would at once 
become possible to work our main line traffic with engines 
far lighter than those now in fashion, which are heavy only 
because the carriages are heavy. The permanent way, too, 
could be kept in much better order, and the train resis- 
tance thereby diminished; less fuel and water would be 
carried, and therefore the tender might be suppressed, 
especially if Mr. Kamsbottom’s water trough system were 
developed as it should be. In a word, the advantages 
which would follow on the adoption of the system we pro- 
pose are so at that we feel no doubt whatever the 
change will ultimately be effected. 

Against light rolling stock only two arguments can be 
adduced —the first is that it costs a great deal for repairs, 
the second is that it is unsafe. The first is answered by 
ths fact that light rolling stock has hardly ever had a fair 
trial, because light and heavy carriages were used together, 
and the latter at once obscured the merits of the former 
by rendering it exceedingly difficult to say precisely what 
saving was effected by their use, and raised the cost of 
repairs by knocking the light stock to pieces; while it is 
certain that the additional outlay incurred for repairs of 
rolling stock would be much more than counterbalanced 
by a reduction in the expense of repairing the per- 
manent way, often a far heavier item. As re- 
gards the want of safety argument, there is nothing 
whatever to besaid. Not a single fact can be alleged in 
proof of the statement. To assert that 25 tons of metal 
and timber will secure the safety of a passenger, but that 
18 tons or so will not, is manifestly absurd. An increase 
in the weight of the rolling stock is the surest possible way 
to increase the risk of travelling. Heavy trains cannot 
be pulled up as quickly as light ones, and the chance of a 
broken rail or a forced gauge rapidly augments with each 
augmentation in the weight of the load transported. 

or the present we leave this subject in the hands of our 
readers. e shall return to it. That we have advanced 
much that will not be willingly accepted we do not dispute, 
but we court the fullest investigation of our statements 
and arguments. They will bear the light of adverse criti- 
cism. It would not be difficult to try the experiment of 
using light rolling stock on a moderate e, and the 
engineer who will set about the task of designing a light 
railwa i steadfastly p ing within himself that 
he will not admit a pound of iron or a cubic inch of wood 
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which is not necessary, will be surprised at the saving in 
weight which may be effected without impairing efficiency, 
OUR 

By turning to another page our readers will see that the 
Army grid Navy Gazette once more eludes our arguments, 
and ajparently fails in many instances to understand 
them. Under such circumstances it can do little good to 
prolong a discussion which has now extended over several 
weeks, and to a length justitied only by the national im- 
portance of the subject discussed. However, we once 
more address ourselves to the consideration of our con- 
temporary’s statement. With each fortnight we have fresh 
arguments adduced by him in favour of the Bellerophon. 
Ours xzainst her he scarcely attempts to answer. He does 
not try to rally his defeated troops, but brings up reserve 
after reserve. We frankly admit that we lave never yet 
met with so ingenious an opponent. We can only regret 
that he abandons his ground so readily and shifts his 
batieries so rapidly that it is all but impossible to achieve 
a decisive victory. One or two points, however, he appears 
determined to fight out, and on these we are delighted ty 
join issue with him. 

First, then, as regards the stability of Mr. Henwe,od’s 
monitors. Instead of setting about proving that his ‘state- 
ment that they would capsize in a breeze is correct. he 
simply repeats it, and excuses himself from veut by 
pointing out that this proof would involve comy,lex ealeu- 
lations, which so far as we can see he has not’ made, and 
does not pretend to have made. Here we hay e the advan- 
tage of him, because our proposition that thoser’ pips would not 
overset is based on the results of just such’ a calculation as 
he refers to. In the first place his stafement that the 
centre of gravity would be where it wa’; before the ship 
was cut down is incorrect. It would’ fall several inches 
lower. But this argument we waVve, We will admit 
that a ship of the kind proposed by Mr. Henwood would, 
if heeled over beyond a certain ans le, capsize. So would 
the Bellerophon or any other 1ron’clad we have got, if her 
ports were open. But it can be shown that the resistance 
to heeling otfered by a monitor’ is so great ‘that the masts 
would go by the board, and tbe sails would be blown out 
of the bolt ropes before the required angle of inclination 
could possibly be produced. It is known to every sailor in 
our fleet that heavy ironclads stand up under their canvass 
in a way seldom equalled by unarmoured ships, and this is 
a result of the great inertia of the hull. Our ironclads 
roll up against a breeze in a fashion unknown in the days 
of our old navy. A skilful commander would reduce his 
sail to suit the strength of the wind; but the Arm y and 
Navy Gazette appears to regard the spread of sail as a 
constant quantity. One of Mr. Henwoeod’s monitors might 
be caught in a squall. If so she would lose sails or 
perhaps masts, but she would not capsize. An ordinary 
ironclad rolling heavily, and caught just at the right 
moment by a powerful gust, would be in infinitely more 
danger than a monitor, which, as has, been abundantly 
proved by American experience, hardly rolls at all. Taking 
these things into consideration, backing them up by the 
results of our calculations, and impressed with the fact 
that our contemporary does not advance asingle argument, 
except his own opinions in favour of his statements, 
and refuses toaceeptour challenge, we see no reason to depart 
from our former position; and we have now less hesitation 
than ever in asserting that Mr. Henwood’s converted ships 
would possess all the stability necessary to their safety. 
So much for a matter completely irrelevant te the real 
question at issue, and dragged in by the heels our contem- 
porary only knows why. 

How it is that the Army and Navy Gazette does “ not 
feel bound to discuss with us the armour and guns of the 
Achilles and Bellerophon” because we “do not under- 
stand the question,” we are at a loss to say. Not‘ under- 
standing it our contemporary should have set about en- 
lightening us. We suspect that we understand the mat- 
ter rather too well to render it safe for our contemporary 
to deal with it, and that he is aware of the fact. 
We have stated that the offensive’ powers of the 
Achilles are greater than those of the Bellerophon. 
They ave greater because the ship can mount a greater 
number of 12-ton guns than the Bellerophon. It will be 
argued possibly that she has no such guns on board. 
But this is no argument whatever. The Bellerophon 
has but two on board, if so many, while we write. Her 
offensive powers are not to be measured by this circum- 
stance. ‘the Achilles is strong enough and heavy enough 
to carry more 12-ton guns than the Bellerophon, and there- 
fore it is nonsense to talk about comparing many little 
guns with a few big oues; and we repeat that, each ship 
being provided with 12-ton guns, the Bellerophon is no 
better off as regards armour than the Achilles, because the 
latter ship being the faster could select the distance at 
which she chose to fight, and having a steadier platform 
her guns could be used in a sea with effect, while, under 
precisely similar circumstances, the Bellerophon could do 
nothing. If our contemporary argues that at long range 
the Achilles would be pierced while the Bellerophon 
would only be pounded on the outside, we shall reply that 
no action will be fought at sea at such ranges, simply 
because neither party can hit his antagonist once out of a 
hundred shots. Actions to be decisive Must be fought at 
ranges which will reduce 9in. armour to an equality with 
plates half as thick, and until the contrary can be proved 
our proposition that the Achilles and Bellerophon 
are on an equality as regards: the power of résisting shot 
must remain incontrovertible. We shall be happy to give 
our best attention to any arguments our contemporary can 
bring forward‘ on the other side." The subject is of great 
importance. It affects the whole question of afmoured 
versus wnarmoured ships in the highest degree, and we 
commend it to the most careful consideration of our con- 
temporary. He goes so far as to admit that “by the same 
, mode of reasoning if may teadily be proved that’ no 
, armour at all is as good as 9in. armour,” and in doing so 
he has conceded more that be thinks.” A very moderate 
increase in the power of ‘out’ guns*+am increase which we’ 
are absolutely certain” to have—will render ‘all armour 
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useless. So long as the chivalry of England had 
no Worse missiles to fear than a clothyard shaft or a stone 
from a sling, armour was worn. With the int’-oduction of 
fire-arms armour was made thicker and thir ker, A con- 
test raged between the armourer and the gu nmaker. ‘The 
result was that the gunmaker triumphed. 
of wonian could carry the mail requisit; to keep out a 


gether. History repeats itself. The V,attle is now being 
fought over again between mail and ‘gunpowder, and gun- 
powder is sure to wita, because ships’ fit to take the sea and 
to provide accommodation for men & not carry the armour 
required to baffe it unless they ary. of extravagant dimen- 
sions, fabulous value, and maximum unwieldiness. Our 
contempor?.ry has shot straight te the bull's eye in the pas- 
sage We ave quoted. He may ‘aot see at the moment that 
such iv, the fact. But the day js not distant when he will 
thormughly comprehend how lif cle is to be gained by armour 
aginst the gun of the future:, and we are well content to 
“vait until the conviction is forced on him by the logic of 





t “Scientific instruction more’ espt fei 


fact, that “no armour at all is as good as Yin. armour.” 
Our contemporary is in ¢rror when he asserts that the 
Bellerophon cost £100,000 less than the Achilles. The 
fact is that the Admiralty returns laid before Parliament 
show that she has cost at least £100,000 more, though the 
accounts are not yet fully made up, aud do not include 
her entire cost. It will be said that part of the price is 
made up by charging dockyard general expenses against 
her. As amatter of course she has been charged with 
her share of general expenses; she could not have been 
built without a dockyard and plant, and she has paid for 


for them, and the sum so charged is as properly debited 
against the ship as the iron of which she is built. 

We have said so much already on the rolling of the Bel- 
lerophon that we will not run the risk of wearying our 
readers by saying anything more. 


the ‘speed of the Bellerophon. Our contemporary com- 
plains that we have said nothing about the engines. This 
is quite true ; but we have held our peace simply because 
there is nothing-whatever new to say. The engines have 
worked ‘splendidly. They are in the most perfect pos- 
sible condition. They have given complete satisfaction. 
They have recently been supplied with wet steam only, 
because of a small leak in the superheater, which leak 
is, we believe, now being stopped. “No such leak was 
in existence when the ship was tested in the :hannel. It 
is simply a casualty to which any superheater .'s open, and 
has nothing whatever to do with the ship's efficiency. 





superheater at all if left to himself, we are unz-Die to say. 
We believe we are correct in stating that the use of super- 
heating apparatus was stipulated for by the authorities; and 
we really do not see how Mr. Penn can be held ‘responsible 
for its giving way. The failure, such as it is, is so insigni- 
ficant in its results, however, that it is unnecessa ry to wast 
time in considering it. The condensers have given no 
been misinformed about them. 
engines do not work up to 6000-horse power is cme readily 
understood, and quite beyond the control of the engineer. 
We shall explain it very briefly. 

Before the Bellerophon was tested at the mea: sured mile, 
and after her launch we had the pleasure of examining 
her carefully throughout. At the time we bi:came con- 
vinced that the arrangements for ventilating the stoke-hole 
were inadequate, and experience has fully coiatirmed the 
correctness of our conclusions. It is always difficult in 
ironclads to secure a proper supply of air for tle furnaces, 
and in the Bellerophon the wind gratings are coi nparatively 
very small, while much of the air which dves find its 
way into the stoke-hole is withdrawu by tae upward 
current between the casing and the chimney without 
entering the furnaces at all. As we approach the centre 
of the stoke-hole the draught becomes worse and worse. 
No one but the designer of the ship is answemble for the 
ventilation. The thing admits of being very easily 
remca.ed, we fancy, and we understand that such 
alterations are now being made in tle fitting of 
the wind tanks and the funnel casings as will 
in all probability ensure a plentiful supply of fresh air 
to the stoke-hole in future. There is much yet to be done in 
improving the ventilation of all ironclads. They have 


be folly to expect that either the naval architects or the 
engineer should at once have grasped, aud dealt with 


new craft for solution. But when everything is done that 
can be done for the Bellerophon she will stily fail to do at 
sea what she has done on the measured mile; and she will 
continue to the end of her career the em jodiment of a 
type of war vessel which it would be mos injudicious to 
perpetuate in our navies. 


DEBATES ON EDUCATION. 
Bota Houses of Parliament employed them Ives, we will hope 
profitably, on Tuesday night last, in debates on education ad 
instruction, and although the press generally still persists in 





cation,” honourable members appear to havé lad a clearer idea of 
the distinctive requirements of the country as to primary edu- 
cation and technical instruction than their reporters in general 
possess, the absence of which causes the latter everand anon tocon- 
found the two ideas to the confusion of commohsense. The billintro- 
duced into thé Upper House by the Duke of Marlborough touches 
the first, and for posterity, though not for us, the most impor- 
tant of the two subjects. ‘The exigency af foreign competition, 
which has forced the whole question ; irresistibly upon us, more 
urgently requires to be met by the m.eans to be decided upon by 
Mr. Samuelson’s committee, and will be more immediately 


wlio have received g tolerable ri diniétary education, than by 


‘which forms thé subject of the prt posetov erimént’ measure. 
‘tion to the arts i8 otf immediate - Wa: 





No man born | 


musket ball, and therefore armour war, abandoned alto- | 


these, so to speak, just as any other ship in the service pays | 


But one point remains for consideration, and this is | 


Whether Mr. Penn would or would not have adopted a | 


trouble as far as we can learn, so our contem porary has | 
The true reasic m that the | 


not sprung perfect from the brains of men, and it would | 


satisfactorily the multitude of problems presented by the | 


giving the subject the anomalous appellation of “technical edu- | 


affected. by the establishment of scientiic schools accessible to 
a 
the more extended ‘facilities’ fur '‘thatrudimentary ‘eduéation 


irdeted ‘to its applica- 
ii for thevartisan and 


the foreman.” "Widespread ridir fentat :edvacation is’ the first 





essential condition for the future supply of really efficient 
workers in all branches of manufacture, At the present moment 
| we have a certain, and it cannot be denied a very large, pro- 
| portion of the population who have received sufficient rudi- 
| mentary teaching to make those of them who possess’ average 
| intelligence, coupled with what is far more rare, a desire to 
| learn, capable of receiving with profit a ¢lass of scientific in- 
struction, which shall be suited in a certain degree to the em- 
| ployments they intend to pursue, and'shall even in some cases 
partake of direct teaching in special arts. But of such schools 
we have bit one solitary instance—the Government School of 
|‘ Mines, and this makes the establishment and endowment of some 
scores of others the first and smost pressing necessity of the 
whole subject. We hold with Mr. Samuelson “ that it is an accre- 
dited fact that the Science and Art Department has not ob- 
tained any hold upon the industrial portion of the country, 
except in the case of Lancashire and London.” Birmingham has 
no school bearing on the trade of the district ; Wolverhampton 
has but a poor one; in Yorkshire scarcely a science school is 
to be fouud ; in fact, he might go throughout the country and 
| tind similar deficiencies everywhere. Doubtless he would be 
| told science teaching was increasing ; but searching inquirers 
| would find the teaching afforded was very superficial. The Navi- 
| gation School at Plymouth had 458 pupils, all taught by a single 
master, and, of course, none of the pupils received a prize. How 
could such a school be successful / Yet the inspector in his 
| not notice the absurdity of one teacher to nearly 
Then only 123 of the 601 existing certificated 
| teachers were being employed, and taking this in conjunction 
with the cry for more teachers, it was evident something in the 
} 
| 
| 
} 
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shape of a grievance existed of which the House was not aware, 
and with the Duke of Marlborough, when he says in regard to 
primary education, that “while it would be idle to deny that 
many wants require to be supplied, I must think it a great error 
} to suppose that the deficiencies are so enormous as has been 
| represented. That would be to ignore the great efforts which 
{have been made, and which continue to be put forth. We 
| therefore see before us two distinct wants—one partial and 

the other absolute. Can we for a moment hesitate as to which 
| demands our most instant attention ?”’ 









| PHILANTHROPIC PROJECTS. 
Sinr by side with the great education movement, which has 

at last taken that hold on public opinion which in England is the 

vecessary precursor to all action, ‘numerous collateral or auxi- 
liary ideas are finding ventilation. The Public Museums and 
Free Libraries’ Association, a most influentially-supported society, 

are strenuously urging on Government the evening opening of 
| all the public museums and the establishment of free public 
libraries, urging in support of views which are themselves so 
| to need no corroboration the facts that for admission 
| to scientific lectures by high authorities at the School of Mines 
| and elsewhere, the applications are endrmousty in excess of the 
| provision made for them; that high elass lecture courses continue 
to attract every winter in Southwark and elsewhere audiences of 
2000 and even 3000 artisans and labouring men and their fami- 
lies week by week; that while from special causes literary and 
mechanics’ institutions often fail, the free libraries already in 
are almost universally appreciated; that, in the words 
of Mr. Gladstone, “It cannot be said that the national collec- 

ions exist for the majority of the working classes without an 
. opetting.” Not only, therefore, would the attainment of 
:s described be fraught with advantage to the commu- 
nity, but there is ample data from which to premise that the 
; » would be made of them. 
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most liberal us 


we find that Mr. W. Riddle, C.t 





, has recently brought two pro- 
| before the Society of Arts, one of which at least cer- 
| tainly could be carried out, and both would be undoubtedly 
| conducive to the well-being of large classes of people in this 
| try if fully organised. They refer to the wholesale prepara 














| nand distribution of cooked food and to an improved system 
| of washing, by which, if successful, that virtue which is next to 
| godliness might be vastly extended amongst classes of the popu 
} 


ition in which it is at present conspicuous mainly by its absence. 
| We will not enter into the details furnished by Mr. Riddle to 
the Society of Arts on the first of the above-named subjects, 
but are quite disposed to agree with him as to the benetits to 
working people in saving of time, fuel, and obtaining for the 
same money much better prepared food, than would accrue from 
the establishment of a self-supporting organisation for this 
bject. The immense Mr. Corbett’s well-kaown 
system in Glasgow has led to its adoption, with varying success, 
in many other towns. In the metropolis, however, it has not 
taken Mr. Riddle, availing himself of the demonstration 
riven by Mr. Corbett of the comparative cheapness and excel- 
lence of preparing food in large quantities and on systematised 
plans, modities the Glasgow plan, inasmuch as he proposes to 
distribute his cooked’ rations at the homes of the consumers—a 
plan which would undoubtedly meet with more favour in London 
than that which would entail the loss of time attendant ona 
journey to an eating-house. The proposition to collect the 
washings of families*in separate'nets, and wash, dry, and return 
them without removal from the nets, has not, we should say, 
ent consideration. The much greater amount of wash- 
| ing and squeezing that would be required to remove dirt from 
{inj ; more or less bundled together would undoubtedly be 
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injurious to the material, and drying in tmopened bundles would 
be wasteful instead of saving in point of fuel. 


CONVERTED CAST TRON GUNS, 


Wr belié¢ve that vety considefable sttms are about to be spent 

on the conversion of cast iron 64 Ib’ guns ndw in store into 

{ rifled gums, on Major Palliser’s syst m ; and that nothing awed 
by the failure at the first round of his first venture iu really 
big guns he is about to attempt once more to produce a gun of 

{ great dimensions. ‘There are many reasons why any expenditure 
in this direction is excessively injudicions. “But on this we 
shall not now dwell. We solicit information. What is going to be 
done with the64 1b gunswhen they are converted ¢ Forfortitications 
they are tseléss; at sea they ‘wotld cohstitute ridi¢ulous incum- 
brances; as field pieces they are too heavy and cumbersome for 
service. There is but one object to Which they could be applied 
with any show of reason—that is to the land side of some of oar 
sea-coast forts. But it is more than probable that an invading 
foe could bring guns fully as heavy to bear against them. It is 
a principle in warfare that he who posssses the heaviest batteries 
is tolerably certain to win in a'siege. 1f the land faces of our 
forts are to be ‘armed ‘at all, then they should be ‘fitted'with guns 
so heavy that the enemy cannot possibly put a single gum i posi- 
tion. The use of converted 64 potitiders would, supposing them to 
be as good as possible; place us only on a equality with our foe. 
This may be chivalrous, but it*is’ rot ‘war, nor common sense 
either. Once ‘more’ we” ask, therefore; what is ‘to bédone with 
these little popguns when wé havegot them ? Are we to sup- 
pose that a considerable expense is about to be ineurred on the 
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principle of providing guns first and finding a use for them 
afterwards ? We hope not; but things look very like it. Who 
will ask the question in Parliament ‘ 

Sourn Kensryeton MuseuM.—Visitors during the week ending 
2ist March, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 a.m. to 10 p.m., 10,968; on Wednesday, Thursday, and 
Friday, admission 6d., from 10 a.m till 5 p.m., 1697; total, 
12,665; average of corresponding week in former years, 19,773, 
total from the opening of the museum, 7,255,358. 

THE MerropoLiTaN Firt Bricape.—The steam force of the 
Metropolitan Fire Brigade has just been increased by three new 
steam fire engines of Messrs, Merryweather and Son’s long stroke 
single cylinder pattern... These. makers’ success at the Paris 
Exhibition caused the Metropolitan Boar. of Works to choose these 
engines, of which one is the engine ‘* Le Prince Impérial,” which 
gained the gold medal at Paris. They have steam cylinders, each 
jin. diameter, and double-acting pumps, each 54in. diameter, with 
1sin, stroke of pistons. 

TwisteD Wkoucut Iron Bars.—We have just received from 
Messrs. Macnaught, Robertson, and Co., of Bankside, several sketches 
of wrought iron bars twisted for ornamental purposes. These 
twisted bars produce a very elegant effect, and are sufficiently 
moderate.in price—about 20s. per cwt., for the most complex 
designs. By selecting bars of various cross sections very consider- 
pble differences in design are obtained. These twisted bars are 
well worth the notice of engineers and architects using iron for 
decorative purposes, 

YESTERDAY morning at half-past six, the working men’s train on 
the London, Chatham, and Dover Railway from the Victoria 
station, on arriving at the Blackfriars station, ran into a truck 
y hich had been left upon the line just at the entrance to the station. 
The ©2sine ran into the truck with.such violence as to break it 
to pie.**5 as well as a paper van which it contained, and forcing 
the remn'*2ts before it, carried them into the station with such 
violence as *° rip up about forty yards of the platform. Although 
the passenger.* Were much shaken, no serious injury has yet been 
reported, and it 18 believed that no one received any. 

‘Sue ToTAL ECLIPSE OF THE SUN.— Next August there will be a 
total eclipse of the sun, of almost the longest possible duration. 
It will be visible in India, and the Government of that country is 
now having a telescope constructed in England by Mr. Browning, 
to photograph the phenomenon of the totality. An expedition 
under the superintendence of Major Tennant, of the great T'rigono- 
metrical Survey, has been originated by the Royal Astronomical 
Society, to take observations during the eclipse, and a second ex- 
pedition has likewise left England for the same purpose. The 
telescope constructing for the Indian Government is almost an 
exact copy of the one made by Mr. Warren De La Rue, F.R.S., and 
used by him at his observatory at Cranford in taking his well 
knewn photographs,of the moon. Pictures of Mr. De La Rue’s 
telescope and observatory will shortly be engraved in THE 
Encinter. The Indian telescope, however, has not a skeleton 
tube like that of Mr. De La Rue, but a tube of sheet iron; the 
elevation of its polar axis also is very small, showing that it has to 
be used very near to the equator. Its mirror of silvered glass is 
nine avd a quarter inches in diameter, and 5ft. Sin. in focus. 
Being constructed on the Newtonian principle, a plane polished 
mirror in the upper part of the telescope will by reflection throw 
the image of the sun out at the side of the tube where the photo- 
graphic apparatus is fixed. The image of sun upon the photo- 
graphic piate will not be magnified by the interposition of lenses, 
~onsequently the image will be very small, and the concentration 
ot light correspondingly great, necessitating « very rapid exposure. 
The dark body of the moon between the earth and the sun will, 
however, cut off most of the superfluity of light. The sun will be 
obscured for about five minutes, in which time it is expected that 
#ix negatives will be obtained, and wonderful may be the tales 
they tell, for so much scientific attention has of late been concen- 
trated upon the sun that a very few fresh facts may throw great 
light upon the physical constitution of that glorious orb, The 
dark slides to hold the photographic plates have been very neatly 
and compactly made of metal, and each plate will rest against a 
ledge of chemically pure silver, so that there is no danger of stains 
from local action. ach slide descends vertically into its place by 
the side of the tube of the telescope, but its shutter does not pull 
up: Vertically in the usual manner, as this action mi 1 the 
slide a little upwards, and shift the position of the image with 
respect to the crossed micrometer wires. 




















These wires are in front 
ofthe plate and will appear in each picture. The shutter of the 
slide pulls out horizontally, and cannot be withdrawn till the slide 
is exactly in its right position, thus forming another safeguard 
against error, Major Tennant will be assisted by Captain 
Brandreth and three non-commissioned officers of the Royal 
Engineers. ‘The observers have also been provided with suitable 
apparatus forthe examination of the spectra of the red light of 
the prominences and the corona, and for analysing the light of these 
objects by polarisation. 

ROYAL POLYTECHNIC INSTITUTION.—Among some new attrac- 
tions at the Polytechnic Institution is another high-class scientitic 
lecture by Professor Pepper, on the application of spectrum 
analysis to astronomy. Ly means of a powerful electrical lamp, 
and a pair of bisulphide of carbon prisms, various spectra are 
thrown upon the sereen, the substances to be raised to a state of 
vapour being placed in a hollow carbon cup which acts as the 
lower electrode. 
stood the working of the lamp, saved the lecturer considerable 
trouble, and caused the experiments to go off in a neat and clean 
manner, Thus at the present time the general public are enabled 
to see for themselves the principles and phenomena of spectrum 
analysis, and the ditierent quality of the rays thrown out by 
different ignited substances. The spectrum of lithium is one of 
the most beautiful shown, the blue and red bands of this metal 
being well brought out. The results of the discoveries of Messrs. 
Huggins and Miller at Tulse-hill observatory, are explained by 
meaus of dissulving views, and a transparency from one of Mr. 
Warren De ;La Rue’s original negatives of the moon was pro- 
jected upon the screen. Pictures of the spectra of different fixed 
stars, nebulw, and the temporary star examined by Mr. Huggins, 
were also shown and the discovered facts explained. Among the 
‘transparences of the planets exhibited was one of Saturn, which 
Professor Pepper last Friday stated to be a “photograph by Mr. 
Warren De La Kue.” ‘This expression might tend to convey the 
Ancorrect idea to the hearers that it was a direct photograph in the 
telescope of the planet itself, whereas such a beautifully defined 
picture could only be obtained in a photograph taken from a hand- 
‘drawing or engraving. Altogether it is a capital lecture, though 
with a little care and forethought the explanations might be made 
clearer, and beiurther divested of unnecessary technical expres- 
sions, ‘This lecture is given in the small theatre over the entrance 
hall of the Polytechnic, which theatre has been fitted up with new 
oxy-hydrogen lanterns for the projection of pictures. Unfor- 
tunately, the optical apparatus of the lanterns is very bad, for the 
lenses will not give a fiat field, hence the margins of the larger 
pictures are always blurred and hazy, the defect being more es- 
pecially evident when line-drawings or photographs from line 
engravings are shown. As this bad detinition makes the eyes of the 
audience ache in the attempt to see clearly, and as the apparatus 
is in daily use at the Polytechnic, it will be a great blessing to all 
concerned when the present lenses are condemned. Mr. Tobin 
hos a lecture containing instruetive matter on the architecture of 
Great, Britain, illustrated. by photographs of old and eelebrated 
buildings, ,including notably William the Conqueror’s Qhapel 
in the- Tower of London, wherein he and his followers 
‘once performed “their devotions—such.as they were. Some 
-further startling,effeots have -been ‘introduced into the lecture on 
vepinijualigm, showing what strange.illusions way be produeed by 
#tupidly simple means, which devices the managers would not 
thank us for publishing. 
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A CONTRIBUTION TO THE HISTORY OF STEEL 
MAKING.—No. IL 
By F. A. Pacer, C.E. 

Ir has been stated that “Mr. Bessemer does not 
“confine himself in his patents to the use of atmo- 
“spheric air, but shows that “oxygen gas may be 
“used in lieu thereof, or a ‘mixture of oxygen with 
“other gaseous fluids,’ or he employs “any gaseous fluid 
“or matter contain ing or capable of evolving OLY GEN, for 
“the purposes of his invention; but he prefers atmospheric 
“air on account of its cheapness and efficiency. Nor need 
“we wonder at this preference, when we consider that 
“more than one-fifth of the whole atmosphere is pure 
“oxygen gas, which abounds everywhere on the earth’s 
“ surface, and is the common property of all mankind, in 
“‘ quantities unlimited and free of all taxation. Our ware- 
“ houses are all filled with it, and like the widow’s cruise (! 
“they are no sooner empty than they fill again spon- 
“taneously. We need not wonder then that Mr. Bessemer 
“ prefers this cheap and exhaustless source of oxygen to the 
“expense and inconvenience of separating oxygen from 
“nitrates or other costly materials, which must first be 
“ purchased, carted, and stored at a much higher cost than 
“the mere forcing in of the atmospheric air. And although 
“Mr. Bessemer dwells with much force on the employ- 
“ment of atmospheric air, he clearly and unmistakably 
“ indicates that oxygen is the one element in that natural 
“compound, air, which is necessary and all sufficient for 
“his process; and at the same time he clearly tells us that 
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oxygen gas, or matters containing or cap thle of evolving 
‘ygen, may be used in lieu thereof.” 

This astounding paragraph asserts neither more nor less 
than the claims of Mr. Kessemer to the use of all oxygen in 
iron and steel making, whether taken from the air or from 
solid bodies. However, Mr. Bessemer himself, in his patent 
No. 2639, A.D. 1856, in which he describesanumber of modes 
of taking advantage of the reducing action of cinder, appears 
to state that this principle was also discovered by himself. 
Nevertheless, we hold that the publication of such a 
aragraph in 1868 “ may be taken as a proof of the lack of 
technical education in this country.” After this, we ought 
not to feel surprised that we are obliged to dwell further 
on the fact that in carrying out the Bessemer’ process it is 
necessary to take one particular kind of pig iron. 

In the first place we will cite, in support of our state- 
ment, authenticated analyses of almost all the ‘pig irons 
treated in England, France, Sweden, Prussia, and Austria 
by the Bessemer process. The hematite iron of the Bar- 
row Hematite Steel Conipany, which is also ‘principally 
used in Westphalia for the Bessemer process, contains, ac- 
cording toanalyses conducted at Kinigahiitte: 45 per cent. 
of silicon, 3°30 per cent. of graphitic carbon, 0°08 of chemi- 
cally bound carbon, 0°04 phosphorus, 0°09 sulphur, and 0°57 
manganese. The Westphalian districts, it will be remem- 
bered, are the wealthiest in the world in the production of 
pure pig iron. Nevertheless, large quantities of hematite 
are sent from England to Krupp’s works and to Bochum. 
Dr. Percy, in his “ Iron and Steel,” p. 819, gives two of 
Mr. Tookey’s analyses of Bessemer pig iron, Unfortu- 
nately, no distinction is made between free and combined 
carbon, the total amount of which was 3°309 in one speci- 
men, with 0°595 silicon; and 3°383 in another, with 1°630 
silicon. The following analyses are given by Boman 
(p. 32—3, “Das Bessemern in Schweden”) of the iron 
used in Sweden for the Bessemer process; («) 4°10 graphitic 
carbon, 0°27 combined carbon, 1°74 silicon, and 0°28 man- 
ganese ; (b) 4°00 graphitic carbon, 0°42 chemically bound 

arbon; 1°34 silicon, and 0°22 manganese; (c) 3°95 graphitic 
carbon, 0°48 chemically bound carbon, 0°94 silicon, and 0°49 
manganese ; (d) 3°90 graphitic carbon, 0°60 chemically 
bound carbon, 0°95 silicon, and 0°216 manganese. In the 
stand erected by the Swedish Fagersta works at the Paris 
Exhibition were also given two analyses of the pig iron 
used there. Their grey pig had 3°327 per cent. of graphitic 
carbon 1°012 per cent. of combined carbon, and 0°854 of 
silicon, Their mottled pig (foxte truitée) showed 2°733 of 
graphitic carbon, and 2°138,combined. Jordan* gives the 
analysis of grey Bessemer pig made at Hochdahl with the 
Siegen ore and the red hematites of Nassau as :—Graphitic 
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| carbon, 3390; combined carbon, 1070, and silicon, 1810. 


An efficient assistant, who thoroughly under- | 


The works in France where the Bessemer process is carried 
out on the largest scale are those de La Terre Noire, La 
Vaulte et Bességes; and their collection of products at the 


| late French Exhibition was one of the most interesting 








and certainly the*best arranged of any. They gave four 
analyses of the pig they used for making Bessemer steel : 
—No. 1 (termed “ evtra-siliceur”) contained 417 of 
graphitic and combined carbon, 3°12 silicon, and 0°0026 
sulphur. No, 1 (“ si/iceua”) contained 4°25 carbon, 1°90 
licon, and 0°00580 sulphur. “ No. 2” 4°10 carbon, 1°80 
silicon, and 0°0462 sulphur. “ No. 3” had 3°12 of carbon, 
1:20 silicon, and 0°085 of sulphur. Also at the late Paris 
Exhibition there was distributed an account in German 
and French of the Imperial Austrian works at Neuberg in 
Styria. In this interesting document we read_ that grey 
pig from the Neuberg blast furnace No. 2 contained 3°180 
per cent. of graphitic carbon, 0°750 uncombined carbon, 
and 1°960 silicon. In “Zes Annales des Mines” for 
1865 are given three analyses of the pigirons of Maria Zell, 
Turrach, and Friedau, in Styria, found capable of being 
worked on the pneumatic plan. Maria Zell contains 3°52 
graphitic carbon, and 021 combined I 2°27 





carbon, 2°27 
silicon, and 0°26 manganese; Turrach, 3°11 graphitic, 0°15 
combined carbon, 1°23. silicon, and traces of manganese. 
Friedau pig contains 3°62 graphitic, 0°17 combined carbon, 
0°24 silicon, and 0°29 manganese, 

When, leaving the safe ‘ground afforded by chemical 
analyses, one enters into the inquiries whether, in molten 
pig iron, the carbon is combined or uncombined; whether 
the silicon has any influence in determining an allotropic 
or an amorphous state of the carbon; we can only remark 
with Dr. Percy, “how upsatisfactory our, information still 
is concerning the modes of the. existence,of carbon in,iron! 
and their causes.” ..Dr. Peréy observes that, “in molten. 
graphitig jron, the carbon must be either wholly in chemicaP 

fants Sidérurgiques, etc. La Metallurgie du Fer dans le Pays de Siegen, 
p. 32. 





combination or wholly in solution, or partly in chemical 
combination and partly in solution.” It is quite clear that 
at all the leading Bessemer works in the world they have 
what may possibly be regarded as a weak partiality for 
graphitic carbon. We should be glad to hear of the address 
of any Bessemer works where the conversion of white 
iron, unmixed with grey iron, is a matter of every day 
practice. That it may, just like heavy crop ends of rails 
—as we have seen at Earrow—be mixed with grey iron, 





one can well believe. As to any mysterious white iron 
from Hungarian charcoal furnaces we are not prepared 
to speak, but when we are informed that:—The Italian 


licensees of Mr. Bessemer sent three kind of pigs, viz, 
grey, mottled, and white, and each kind having been tried 
bu itself, the result was equally favourable with a// three 
marks, we must state the true facts. We can gather 
these from the official account of these very experiments 
in 1862 at Mr. Bessemer’s works at Sheffield, and which 
account was published by the Royal Italian Commission, 
consisting of several Royal Italian engineers. From this 
pamphlet* we see that the thirteen charges of pig iron tried 
consisted of 3000 kilogrammes of light grey 
kilogrammes of mottled (¢rotato), and 3000 kilogrammes of 
light grey non-manganiferous iron from Tuscany; further, 
3000 kilogrammes of “russet grey” (bigio) from Valle 
Camonica, 3000 kilogrammes of mottled from Pisogne, and 
lastly, 3000 kilogrammes of grey (grigio), 3000 kilogvammes 
of dapple grey (moscato) and 2000 of white (bianco) iron, all 
the three last from the royal foundries of Mongiana. Only 
one lot of this was, therefore, white. Of the whole quan- 
tity, thirteen charges were blown. Only one of these, 
amounting to only 1293 and odd kilogrammes (No. 9 charge), 
was blown of the white (bianco) iron, All the twelve 
others were blown with the grigio, bigi to, or moscato 
kinds. Less than half of the white iron was blown, and 
the experimenters state (p. 6) that they could not even try 
the produce on account of the bad issue or result of the 
blow—“ i! bianco non venne exp rimentat ) pote ndost pre sedere 
la cattiva riuscita de!l operazione ‘a 

{t need scarcely be said that many attempts have been 
made to use white iron, as Mr. Bessemer hunself at first 
expected to be able to use any kind of pig. In the very 
first scientific accounts of the Bessemer process, published 
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| in the Swedish Jern-Kontoret’s Annaler, by Grill, as long 


ago as 1859, and translated by Tunner, it is described 
how, every time that it was attempted to work white 
iron, the eruption period began immediately after the 
beginning of the process; the heat thus produced was 
not sufiicient to keep the product liquid, and cold 
only half liquid balls of impure steel were obtained. 
It might, perhaps, be supposed that by heating the blast 
very considerably and injecting plenty of it, white iron 
could, nevertheless, be converted; but Dr, Garlt states 
in the “Derggeist” for 1860, No. 57, that on the first trials 
of the process at Heinrichshiitte, theyt tried white iron; 
and that, even with a blast heated to 200 deg. Centigrade, 
“it boiled for a short time, but then got pasty and cooled 
down in a half-converted state.”{ Again, although spiegle- 
eisen, as regards its contents of manganese and_its freedom 
from phosphorus and sulphur, would at firs: sight appear 
to form an excellent material for the Bessemer converter, 
as well as for the crucible process of steel making, yet all 
i 








| attempts, whether in England or in Prussia, to use it alone 


in the Bessemer converter have failed. We distinctly 
assert, aud could prove if necessary, that both at the great 
Bochum steel works and at Hoerde, spiegeleisen is never 
used in a greater proportion than from 3 to 4 per cent. of 
the whole charge; 5 per cent. is never exceeded. In some 
of the trials, at Bochum, of spiegeleisen in the converter, 
it was found that while a great‘deal of the iron itself was 
burnt, the converter lining was also almost immediately 
destroyed. 

Nor should the manganese, in most cases, amount 
to much more than 1 per cent., as the action in the 
converter is then so violent as to be dangerous. Nor 
is it sufficient to have a minimum quantity cf 
carbon. The presence of silicon is also abs« 
asitis only by means of the silicon that the first slag-forming 
period is lengthened out. This was very clearly shown 
when it was attempted to use Parry’s metal. The process 
was too quick, and the iron itself began to be burnt, as 
was seen from the peculiar brown smoke or irou vapour 
which showed itself at the beginning, and not, as it ought, 
just at the end of the “blow.” The maximum amount of 
phosphorus is stated by Mr. Bessemer to be 0'2 per cent.; 
but in the Prussian works, such as that at Hirde, in 
Westphalia, they find 0°06 to be the maximum amouut— 
making good steel with 0°05 per cent. of phosphorus in the 
pig iron, After this we flatter ourselves that few will 
doubt that the Bessemer process really begins in the blast 
furnace, and more especially in the blast furnaces working 
up hematite ores, 

In spite of the necessity for his using one kind of pig, 
in a chemical! sense there is little difference between Mr. 
Bessemer’s process and the old process of puddli In 
both cases the oxygen of the air is caused to take up the 
carbon and the silicon in the pig iron under treatment. 
In both cases air is taken to the heated iron in order that 
its oxygen may combine with the carbon to form carbonic 
oxide, which then escapes. In both cases the stronger 
affinity of carbon for oxygen than of iron for oxygen comes 
into play. Iron oxidised during the given process of 
puddling, or during previous processes—furnace cinder, mill 
cinder—is stirred or balled up with the iron which has,not 
yet been decarbonised, in which the stronger atlinity of the 
carbon for the oxygen comes into action, and causes this 
carbon to be taken up by the oxygen in the cinder and 
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ite:y necessary, 
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Whilst by calculating the numberof thermal! units evolved 
from thé combustion of the silicon|| into silicic acid; plus 
the units of heat evolved from the combustion of the car- 


* Relasione intorno agli esperismenti per la conversione in acciajo det Serracci 
ttaliani col proceso, Bessemer, fuili eseguire nell oficina del Signor Dessemer a 
Sheffield, dal R. Comitato Jialiano per la Esposizione Internazionale di Londra, 
— Sheffield, 11 Ottobre, 1862. 

+ “Weisses) iseny” ‘ . 

« 2.“dober sich dieses eine kurze Zeit lang erhitste, dann aber dickfiissig wurds 
und halbgeyrischt erstarrte.”” 

|| The calorific capacity of silicon has not, however, yet been determined. 
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bon into carbonic oxide or even carbonic acid; plus a com- 
bustion of a portion of the iron itself; minus the heat car- 
ried off by any air passing through, and by the escaping 
gases, &c., it is possible to arrive at an approximate deter- 
mination of the amount of heat evolved in this process, 
many phenomena, and especially the reasons why, for 
instance, graphitic iron must be used, are not so clear. 
The following considerations are offered currente calamo, 
and with diffidence, towards an explanation of the reason 
that though iron can be burnt under certain conditions 
that is no reason why it should get burnt in a regular way 
as fuel, and as graphite can in the Bessemer converter. 
Every engineermust have noticed thatiron filingsafterfalling 
or being projected through a gas flame are consumed with 
a flash on dropping through the air in this heated state. In 
this case the iron, whether cast or wrought, is in a minute 
state of subdivision. On whirling round a bit of red hot 
iron tied to a length of wire, the iron is seen to burn per- 
fectly. This is because the oxide, as it forms, is thrown 
off by the centrifugal force, and the supply of oxygen has 
easy access to it, as the mass is whirled through the air at 
a ce: which supplies a strong blast. On dipping the two 
ends of a horse-shoe magnet into very finely powdered iron, 
such as can be bought at some druggists, a bundle will hang 
itself between the two poles, as shown in the subjoined 
cut. By applying a lighted match to 
this porous bundle of iron it is set 
alight, and continues to burn slowly 
into oxide. And the reason that it 
does so is that the oxygen can obtain 
access to every separate particle of 
iron. This experiment is due to 
Magnus, of Berlin. In fact iron and 
also lead are very combustible—that 
is to say, have a strong affinity for 
oxygen; but if taken out of a medium 
in which they are supplied with 
“atmospheric air, in which they may 
be in ignition, the combustion stops. In pure oxygen 
iron burns vividly. It seems that when iron is 
burning under ordinary circumstances in atmospheric 
air, a non-volatilisable crust of oxide is formed on 
its surface which prevents any further access of air; 
while when burning in oxygen, the combustion is 
so rapid as to produce sufficient heat to melt the oxide as 
it forms, and hence to cause it to run off and allow the 
oxygen to get at fresh fuel. In the absence of graphitic 
carbon, by which the separate particles of iron may be 
regarded as enveloped by so much fuel, this action 
no doubt takes place in the converter, and the cooling 
down of the whole mass is also furthered by the 
abstraction of heat in the volumes of unconsumed air 
rushing up past the iron. Hence the brown vapour from 
the white iron appears, as described by Grill, as soon as the 
blast is let on. But the iron fuel svon gets covered with a 
crust which shuts it off from the oxygen, and the mass, 
though perhaps being consumed in some places, must soon 
get cooled down. In the graphitic iron, on the contrary, 
the brown vapour of iron only appears at the end of the 
operation; and as soon as it does appear the converter is 
turned over, and the blast stopped. 

We shall now proceed with our task by showing that Mr. 
Bessemer, as he did not first discover the necessity for the 
presence of graphitic carbon, and the absence of phos- 
phorus in the converter, was accordingly not the 
first to run the first ingot direct from the converter. As 
clearly appears from Mr. Bessemer’s oft-cited paper, read 
in 1856 before the British Association at Cheltenham, he 
expected that, by blowing air into liquid cast iron, he 
should be able to transform any kind of pig iron into 
wrought iron. On the publication of Mr. Bessemer’s 
paper, the process was accordingly at once tried at 
Ebbw Vale, at Dowlais, at Dundyvan, at Coat’s Works near 
Glasgow, at Lohehiitte in Siegen, at Heinrichshiitte 
in Bavaria, at Espérance, near Liege, at Cére in the 
department of Les Landes, and lastly, in Sweden. 
In the paper read by Mr. Bessemer in 1859, before the 
Institution of Civil Engineers, he describes his own 
attempts, observing (p. 10 of the Excerpt Min. of Proc.) 
that “many months were thus consumed in laborious and 
expensive experiments, a few steps in advance were gained, 
and many valuable facts were elicited. New patents and 
new apparatus followed in due course, when it was happily 
suggested (by whom?) that if it were possible to obtain 
some comparatively pure pig iron, free, or nearly so, from 
sulphur or phosphorus, a proof would at once be givenof the 
correctness of the views entertained with reference to these 
substances.” Itis wellknown that nearly all theotherattempts 
were failures, and we think that we shall show that the only 
exception was formed by the persevering and scientific 
trials in Sweden. In the beginning of 1857 some experi- 
ments were made at Garpenberg, in Sweden, with the Bes- 
semer process; but no proper machinery having been em- 
ye they had no result. In the spring of 1857 Mr. G. 

. Géransson—a Swedish ironmaster of Edsken, and 
formerly Brazilian Vice-Consul- determined to begin a trial 
of the process at Edsken. This was done in November, 
1857. By May, 1858, however, a series of unsuccessful 
experiments had only resulted in the production of 
several hundred tons of scrap. By this time the patience 
of M. Géransson and of his company began to get 
exhausted, but having so far involved themselves, they felt 
obliged to go on; and after further trials extending over 
two months, attended with the complete reconstruction of 
the converter, they at last succeeded at Edsken on the 
18th of July, 1858. That is to say, they succeeded in casting 
solid ingots of steel dire:t from the converter. Shortly 
afterwards some of these Edsken ingots were sent 
to England, in order to be worked down and tried. 
On going to Sheffield himself, Mr. Géransson found 
that Mr. Bessemer could not, at his own works, make any 
steel direct from the converter. He had to granulate it in 
water and re-melt it in crucibles—a course that made Mr. 
Bessemer’s then method worth next to nothing, particularly 
as this Bessemer-crucible steel was very uncertain, and 
without “body.” It was then even (1858) said that Mr. 
Bessemer and his friends were on the point of giving up 








the whole enterprise in despair. When Mr. Géransson 

came to Sheffield with his ingots Mr. Bessemer and his 

friends came down together to see the Swedish ingots 

tried. On their proving excellent their hopes revived ; 

they went on again, and the successful result is well 
own. 

The statement that Mr. Géransson was the first to 
cast Bessemer ingots direct from the converter could evi- 
dently be confirmed by Mr. Bessemer himself, and cer- 
tainly by Mr. Jackson, of Bordeaux, and by means of the 
proofs given him by Mr. Bessemer. Amongst the friends 
of Mr. Bessemer who were preseut when the Géransson 
ingots were being tried were two of the Messrs. Galloway, 
of the Manchester firm of that name, and Mr. Novello, who 
is now working the process in Italy. It must also be 
noticed that Mr. Bessemer had made an agreement with 
Mr. Jackson, of Cére, that on Mr. Jackson first succeed- 
ing in making good ingots direct from the converter, he 
should have a certain share in the patents. We do not 
know the exact conditions of the contract between Mr. 
Bessemer and Mr. Jackson, but we do know to a cer- 
tainty that it was got rid of by Mr. Bessemer’s proving 
that Mr. Géransson was really the first to succeed in the 
race. Unfortunately for Mr. Géranssen he had not been 
“entered.” We also believe that Géransson was the first 
to make tires of Bessemer steel ; and that all the railway 
tires at Mr. Bessemer’s 1862 stand were from Sweden. 
The fact that he was not the first to make an ingot direct 
is substantially acknowledged by Mr. Bessemer himself in so 
many words. In the “ Proceedings of the Institution of 
Mechanical Engineers for the year 1861 at Sheflield,” isa 
paper by Mr. Bessemer on his manufacture. At page 
137 we find him observing :—‘ This process has now 
(1861) been in daily operation in Sheffield for the last two 
years.” Now it is a notorious fact that the Swedes had 
actually put the process into operation towards the middle 
of 1858, or at least one year before Bessemer himself. 
We must here observe that it would be impossible 
for the most acute reader of this paper to discover 
that Mr. Bessemer did not discover the use of ganister ; 
and it is noticeable that Mr. Bessemer—certamly not 
from ignorance at that time — omits all mention of 
manganese. In a letter written, we understand, at Mr. 
Bessemei’s own request, and published at page 314 
of the Tue Enerneer for October 22nd, 1858, Mr. 
Géransson gave an account of his experience with the 
Bessemer process. After stating that he went through 
experiments in which “a vast deal of time, labour, and 
money were expended, and some 200 tons or 300 tons of ex- 
cellent pig iron consumed,” he observed that “ he found,” on 
his arrival in England in 1858 that “ his firm in Sweden has 
been the first to cove carried out Mr. Bessemer’s invention 
to its fullest extent, by producing ingots of cast steel of 
most excellent quality from the molten crude iron within 
ten minutes of its leaving the blast furnace.” These state- 
ments were not denied by Mr. Bessemer, who, under the 
signature of “ Vulcan,” shortly afterwards wrote a 
letter (pages 371—2 of Tue Encinezer of November 
12th) which showed that the results in Sweden had 
at last proved to him the necessity for the use of a 
special kind of pig iron. He speaks of “an English firm 
already taking the matter seriously in band” of “ the pro- 
duction of a first-class coke pig iron,” and states that 
“ some of this British coke pig iron has already been con- 
verted into steel by a blast of air.” At the 1862 London 
Exhibition, M. Géransson received a medal for carry- 
ing out the Bessemer process; and no doubt the medal 
could not have been thus given without some statement 
from Mr. Bessemer himself. For instance, at page 40 
of the official “ reports of the Juries” is the entry of a 
medal to “ Géransson, F. — For introducing at great 


meeting of the Swedish “Jern-Kontoret” at Stockholm 
in 1865, their large gold medal was given, as stated 
in their minutes, to: —“The ironmaster Vice-consul 
G. F. Géransson, for the extraordinary energy and the 
uncommon perseverance with which he has furthered 
the carrying out and the development of the Bessemer 
process for making steel and iron in this country, and 
which have also obtained for him just acknowledg- 
ment abroad.” These minutes can of course be had 
by any one as a public document. The most impor- 
tant and weighty English patent bearing on the Bessemer 
process, as it is at present, is No. 578, a.p. 1860. The 
only steel patent of any significance previous to this is 
No, 2432, a.p. 1857, according to which the steel produced 
was still proposed to be granulated in water, and then re- 
melted in crucibles. 

We have now concluded our task. By the reference 
to Hill's patent we showed that at least one man 
more than half a century ago had avery good notion 
of decarbonising iron by air; that he used an appa- 
ratus very much like the present Bessemer converter, 
and from the diagram of which it is clear that this 
apparatus could be used with a siderostatic * head, dependent 
on the pressure of the blast. We thus believe we have 
shown—(1), That Mr. Bessemer was not the first to invent 
blowing air into molten cast iron in order to decarbonise 
it; (2), that he was not the first to show the value as 
what may be termed a metallurgical fuel of graphite in 
cast iron; (3), that he did not discover the use of ganister 
in steel making; (4), that he neither discovered the use 
of manganese in steel making in general nor in the Besse- 
mer process in particular; and further, we have proved 
by undeniable evidence that Mr. Bessemer was not the 
first to cast the first Bessemer ingot from a Bessemer con- 
verter whether movable or stationary, and that this first 
Bessemer ingot was not cast in Great Britain. 





THE colliery strike in South Derbysbire has at length terminated, 
the men having been obliged to accept the masters’ terms. They 
have only done this after a struggle which has extended over 
twelve months, and has been most disastrous in its effects upon 
them, the loss of wages alone being estimated at £25,000. 





* From os'3nfeg, iron, and grarixn, statics. “ Ferrostatic’’ is clearly a 
barbarous Latino-Graco-American word, such as ‘‘nomentological,” for in- 
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BIRMINGHAM. 
(Continued from page 198.) 

As is well known the lock trade is one of the most ex- 
tensive in the neighbourhood of Birmingham, or rather 
we should say of Wolverhampton, for the principal part of 
the production of these articles in the district gravitates 
towards the latter town; but the miserable condition of 
this trade, which is both a mechanical and social disgrace 
to the country, is not so generally understood. Common 
lockmaking in England is, perhaps, the only trade of which 
it can be said that no mechanical improvement has been 
introduced since its commencement; that the quality of 
the article produced has steadily deteriorated, and that 
although from the natural increase of consumption a pro- 
portionate increase in production has taken place, yet the 
wages of the workpeople have continued miserably low, 
and fall during depressions in trade to a pittance which 
barely affords existence. The chief cause of this state of 
things is to be found in the system on which the trade is 
carried on. It has been the custom from time immemorial 
for the lockmaker to work at home, buying weekly by 
retail the small quantity of iron required for his week’s 
work, and selling the finished article, if finished it can ever 
be called, on Saturday, to some one of aclique of factors 
who practically can dictate their own terms, and often give 
a price scarcely more than covering the value of the iron 
in the few dozen locks brought in by the workman. ‘To 
those who know little of this trade a word or two of expla- 
nation will be necessary in order to show how completely 
this dictation of price is in the hands of a kind of middle 
men, who are neither manufacturers nor werchants in the 
true sense of the term. It might be supposed that, from 
the very fact of each man’s house being his factory, and of 
his being able to dispose of or to hold over the fruit of his 
labour at the end of each week, he would occupy a more 
independent position than that of most other artisans; but 
in fact the very reverse is the case, for in order to live he 
must not only realise something, however small, for his 
labour, but is bound above all things to recoup his capital 
every Saturday in order that he may have wherewithal to 
begin work on Monday. In fact be labours under all the 
disadvantages of the most embarrassing form in which 
labour and capital can be combined, if the latter term be 
not, indeed, out of place in this instance. 

‘the lock factor thoroughly appreciates this condition of 
affairs. Whilst the maker has perhaps forty or tifty factors 
to whom he may take his wares, the factor knows that 
there are many thousands of workmen, a regular propor- 
tion of whom must come to his particular net every Satur- 
day with locks that must be exchanged for coin from dire 
necessity. The result of this state of things is that not 
only have wages sunk to something like the miserable 
prices paid for shirt making before the introduction of the 
sewing machine, but the quality of the locks has of course 
deteriorated, till they are now about the greatest rubbish 
that it is possible to conceive. Some classes of padlocks 
are sold as low as 64d. a dozen. It is needless to say that 
they are utterly worthless, except perhaps for the purpose 
for which some African chiefs employ them—viz., the 
ornamentation of their noses, Any old nail or scrap of wire 
will open them, but of all other instruments the key which is 
sold with them is usually found to be the most inappropriate 
for that purpose. In one or two instances something like 
lock factories have been established, in which the owner 
employs a number of workmen by the piece, and finds the 
material himself. This is a step in the right direction, but 
one which has as yet been so triflingly followed as scarcely 


| at all to affect the present pernicious mode of working the 





trade. Whilst matters are in this state in Statfordshire 
the Americans have shot ahead of us considerably, both in 


| the quality of their locks and in the comparative cheap- 


expense, and after some years of Isbour, the Bessemer | ness of those which are really good articles. 


process, and for materially improving the same.” At the | 


The partial 
introduction of machinery and the consequent accuracy 
and interchangability of parts have placed American lock- 
makers on a much higher footing than our own, and 
although they labour under the disadvantage of being 
obliged to employ hand work in many of the details 
they have made considerable strides in advance of 
the English lockmaker. ‘The introduction of machinery 
for the formation of every individual part is all but essen- 
tial, if machinery be adopted for the formation of any of 
the parts; for machine accuracy in one set of the pieces 
composing a lock demands equal accuracy in all the other 
portions, which it is impossible to attain cheaply by hand 
finishing. That it is quite possible, however, to carry out 
every part of the manufacture of a given size of locks by 
mechanical means we have no doubt, and have indeed seen 
three or four machines by which all the parts of a €-in. 
door lock, with three levers to the bolt, can be punched 
with perfect accuracy, the wards of the key machine-cut, 
and the sides of the lock closed over and clinched with 
a sharpness and accuracy equal to the finest description 
of handwork, the performance of which would cost some 
pounds for each luck if done by hand ; but supposing the 
entire series of machines to be complete for all the usual 
sizes in the trade, the finishing of that class of lock would 
be effected far more cheaply than is the very inferior article 
of the same kind now made by hand. These machines 
have been constructed by Messrs. Fenby, of Birmingham, 
and consist, in the first place, of a powerful horizontal 
hydraulic press, the ram of which is fixed and the cylinder 
movable ee a short stroke, the admission an 
cutting off of the water being regulated by one of their 
well-known hydraulic slide valves. This machine stamps 
the cases of two 6in. locks from sheet stoei or iron at a 
time, giving the cases in two parts, one with the 
sides attached to it, ready to be turned up, and the 
other forming the flat back of the lock. In each case all 
the required holes for spindle, key, lever, axis, &c., are 
accurately punched. We have not space at present to 
describe the arrangement of the dies by which this 18 
effected, but it has required no small ingenuity to provide for 
the very intricate form of pattern necessary to produce the 
lock case with all its perforations in two pieces, so that they 
can be put together without rivets by merely folding over. 
This folding over is accomplished in a roller press, the 
sides being frat turned over at right angles to the front of 
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the lock, and showing the rounded corner on the outside, 
which is naturally formed by bending over the plate. The 
area is afterwards squared by a second passage through 
the machine which squeezes the metal out cold, so as to 
form an accurate right angle on the outer corner. The key 
ward cutting machine is one of the most perfect tools we 
have seen, being, in fact, a mathematical as well as a 
mechanical achievement; but as this set of machinery 
really deserves separate description and illustration we 
shall not at present enter on what could only be a partial 
notice of it. Perhaps the most important feature imported 
by this system into the manufacture of locks is the facility 
for the rapid reciprocation of the hydraulic punching ram 
afforded by the slide valve, and altogether we cannot but 
think that the machinery now almost developed by 
Messrs. Fenby is calculated to effect a vast change for the 
better in what ought to be, but is not now, a branch of 
mechanical engineering. 

If we wish to contrast a totally unimproved trade with 
one in which every possible labour-saving machine has 
been introduced, we would turn from lock-making to the 
manufacture of hydraulic jacks, pumps, Weston’s pulley 
blocks, and other power-applying machines, as carried on 
by Messrs. Tangye Brothers at Soho. In the arrangement 
of their works no pains have been spared to employ me- 
chanical appliances for almost every operation that is car- 
ried on, and in some cases we are inclined to think that the 

rinciple has been pushed rather too far, though as we 
ve said in the case of locks, the introduction of perfect 
automatic machinery in one branch leads almost necessarily 
to its employment in all. Engaged mainly in the manu- 
facture of hydraulic machinery, Messrs. Tangye have 
applied the principle in a variety of ways throughout their 
works. A pair of pumps standing in the principal fitting 
shop, and driven by a separate engine, keep up a constant 
pressure on an accumulator from which power is taken for 
vorking the various cranes, lifts, &c. 

One of the pump valves is carried by a rod worked by a 
lever which rises and falls with the pressure in the accu- 
mulator. So long as that pressure continues up to a given 
stanZard, the regulating valve is held raised off its seat by 
the rod, and the water passing through the pump does not 
enter the accumulator; but when the pressure falls the 
valve is released and a stroke or part of a stroke is done. 
A somewhat similar arrangement regulates the valves in 
the neat little pairs of diagonal hydraulic pumps of which 
Messrs. Tangye are large manufacturers, the action in this 
case being to throw out of work the larger of the two 
pumps when a given pressure is attained. Amongst the 
tools in the fitting shop are three or four lathes, the head- 
stocks of which carry either two or three face-plates, so that, 
in Loring a large number of cylinders of the same size, either 
two or three can be chucked side by side and bored simul- 
taneously. This is the tirst time we have seen such an 
adaptation on an ordinary lathe, and believe it to have 
originated with Messrs. Tangye. It is a decidedly advan- 
tageous arrangement, but the principle is limited to boring 
three or possibly four duplicates on the same machine, as 
the chances of delay from the failure of a tool are of 
course multiplied by the number of tools employed, as the 
necessity of replacing any one stops the whole. The 
manufacture of the Cameron pump, which landed in the 
Exhibition last year from across the Atlantic, is rapidly 
increasing in these works. The action of the valve worked 
by a small piston of its own, which is alternately placed in 
connection with the exhaust at either end of the main 
cylinder is exceedingly simple, the passage from the main 
to the small cylinder being opened by the main piston, 
touching at the end of its stroke a projecting stud ac- 
tuating a small piston valve. There is certainly no arrange- 
ment now practically at work in which a smaller moving 
weight is required for the valve motion, whilst at the 
same time all the parts of the apparatus are exceedingly 
easy of access. The cylindrical turning tool is almost 
exclusively used in these works, and we also noticed that 
in grinding them one of Ransomes’ artificial stones is em- 
ployed, the great durability and even wear of which are 
much commended. The fitting shop is of a very convenient 
design, the lighter tools being all placed in galleries sur- 
rounding and crossing the centre of the building, and sup- 
ported on lattice beams. A double hydraulic lift is 
vrovided, and in constant action for the passage of men and 
materials to and from the galleries. This seems to us, how- 
ever, rather an unnecessary development of the saving of 
labour principle. As in all well arranged new works, an 
ample pattern room is provided, and their arrangement 
really renders possible what is in general only theoretical, 
viz., the selection of any given pattern at a few minutes’ 
notice. Messrs. Tangye have found it necessary for 
some time to make all their press castings, in conse- 
quence of the difficulty of obtaining sufficiently sound 
metal in the Birmingham district, where it must 
be admitted that that branch of ironwork has not kept 
pace with the times. The steam gantry in the foundry is 
carried on a pair of Belgian rolled beams, 30ft. long and 
l6in. deep. Inthese and much heavier sections English 
mills have as yet done little or nothing, but their advau- 
tage, as compared with riveted girders, is questionable, 
and it is difficult to tell whether they are not produced in 
this country because they are not called for, or not called 
for because they are not produced. The varied application 
of hydraulic power, both in the works themselves and in 
the machinery produced, is the principal feature of this 
establishment. One lift in one of, the shops consists of a 
large horizontal screw of quick pitch, the nut ot which is 
driven by hydraulic power, causing the screw to revolve 
and drive the lifting gear. In another the principle em- 
bodied in Brown and Wilson’s cranes is brought in, the 
hydraulic ram hauling down one of the blocks of a three- 
sheaved fall, aud thus multiplying the motion of the lifting 
end of the chain six times. The same principle was 
adopted by Sir William Armstrong years since. 





MINES IN France.—There are computed to be 1184 mines in 
France of all kinds, of which 598 are coal, 249 iron, and 337 of 
other minerals. The total value of coal and iron raised last year 
amounted to 472,000,000 francs. 
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224. CHARLES RALPH BROADBENT, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the manufacture of shoes.” January, 


1868. 

272. FRANCIS WIRTH, Frankfort-on-Maine, Germany, “ An improved appara- 
tus for heating, evaporating, and decomposing water, oll, and other sub- 
stances.”—A communication from Peter Corfitz Moller and Ferdinand Walter, 
Leipzig, Germany.—25th January, 1868. 

282. WILLIAM ELLIS, Colwick- , Sneinton, Nottinghamshire, ‘* Improve- 
ments in or applicable to circular or rotating machines for cutting wood by 
hand or steam power for making laths, cards, strips, or slices of wood and 
other articles.” —27th January, 1863. 

369. JOSEPH OFFORD, Oxford-street, and SHEPARD WILLIAM HALE, Padding- 
ton, London, ‘* Improvements in public and private carriages and vehicles in 


744. WILLIAM KNOX STUART, Glasgow, Lanarkshire, N.B.,‘* Improvements 
in arrangements and apparatus for dealing with and utilising sewage.” 

745. JOHN KINcalD. G » Renft , N.B., * Imp 
in twin screw propelling apparatus.” 

746. WILLIAM MITCHELL and THOMAS MITCHELL, Stacksteads, Lancashire, 
“ Certain imp in the r of felt carpeting, and in appara- 
tus to be employed therein ” 

748. CHARLES SCHOLEFIELD, Beverley, Yorkshire, ‘‘ An improved method of 
hanging or suspending window sashes.” 

749. JOHN ASKEW, Charles-street, Hampstead-road, London, “ Improvements 
in the construction of a hook and eye for fastening together the ends of 
window blind cords and cords for hanging pictures.’ 

750, JOHN BRIGHAM and RICHARD BICKERTON, Berwick-upon-Tweed, “ Im- 
provements in reaping and mowing machines or harvesting machines.” 

751. ISAAC COLE and ARTHUR MAXFIELD, Birmingt “ Imp t 
sewing machines ” 

752. CHARLES RUSSELL ROCKLEY, Cannon-street, St. Paul's, London, “* Im- 
provements in pipes for smoking tobacco.”—4th March, 1858. 

755. FREDERIC THOMAS BAKER, Fleet-street, London, *‘ improvements in the 

of cartridge cases.” 

















regard to opening and closing the heads or hoods of those having b) 
heads or hoods, and opening and closing the doors of public and private 
carriages and vehicles generally.” 3rd February, 1868. 

450. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in breech loading ord jectiles.”’ ication fro 
Pierre Jules Jacob Noél. Boulevart 
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Martin, Paris.—10th February, \*68. 

489. CHARLES BLYTH, Dundee, * Imp) in hinery and apparatus 

for measuring aud cutting cloth fur bags and for other purposes.”—13th 
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515. LOUIS MUMMENHOFF, St. Mary Axe, London, “Improvements in com- 
positions for the manufacture of building blocks and for use in butlding.”—A 
communication from Nicolaus Schroder, Creuznach, Prussia.—15th February, 
1868. 

526. ADRIEN MARIE DUFILHOL, Passage des Petites Ecuries, Paris, “ An im- 
proved method of shoeing horses and other beasts of burden.”—18th February, 
1868 
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571. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
mechauical movements adapted for use in clocks and watches, and wherever 
else it is desired to multiply motion or to convert speed into power ’—A 
communication from William Farr Goodwin, East New York, New York, 
U.8.—20th February, 1868. 

589. ROBERT BRIGHTMORE MITCHELL, Sheffield, Yorkshire, “An improved 
method fur making plane irons, sheep shears, and other edge tools.”—22nd 
February, \868. 

604. HUMPHREY CHAMBERLAIN and JOHN CRAVEN, Wakefield, Yorkshire, 
and HERMANN WEDEKIND, Dunster-court, Mincing-lane, London,‘* Improve- 
ments in the burning of bricks, lime, cement, and other like substances, and 
in the kilns employed therein "—Partly a communication from Friedrich 
Hoffmann, Berlin, Prassia.—24th February, 1868. 

618. JOSEPH VEVERS, Leeds, Yorkshire, ** impr in spinning and 
twisting machinery.".—A communication from Juseph Nussey, Pattison, 
New Jersey, U.S 

628 FERDINAND REMY, Rue du Faubourg St. Martin, Paris, “‘ An improved 
steel seat or chair.”— 25th February, 1868. 

640. THOMAS LYTHGOE and HARKY THORNTON, Manchester, ‘‘ 'mprovements 
in the construction of walls floors, and roofs tor buid'ngs in which concrete 
and iron are used, and in apparatus emp.oyed therein.”—26th February, 
1868. 

654. FRANCOIS DUMAS, Passage des Petites Ecuries, Paris, “ Improvements in 
bathing dres-es tor the treatment of skin and other diseases.” 

665. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
pens and pen and peucil holders.”"—A communication from John Thomas 
Price, Arrow Rock, Missouri, U.S. 

670. GEORGE HART, Wakefield, Yorkshire, ‘‘ An improved mode or method of 
and apparatus for effecting the jon or p’ of smoke in steam 
boiler and other like furnaces.”—27th February, 1868. 

673. JAMES LIVESEY, Victoria-chambers, W: “Imp in 
coupling, driving, and retarding locomotive carriage or other wheels on rail- 
ways or for other purposes.” 

680. JOSEPH DUNKERLEY, Denton, Lanc: 
the method of fi ring hats or 
employed therefor.”— 28th Fe , 1868. 











ashire, “‘Certain improvements in 
the head, and in apparatus 


‘ings for 





756. JAMES JOHN FREDERICK STEVENS, Southwark, Surrey, “ Improvements 
in the construction of railway and other signal apparatus.” 

757. JOHN HAMMERSLEY, Spencer-street, Clerkenwell, London, “‘ Improve- 
ments in the construction of marine chronome er boxes.” 

758. HECTOR AUGUSTE "UFAENE. South-street, Finsbury, London, ‘‘ Im- 
provements in covers or capsules for jars, pots, and oiher ves-els."—A com- 
munication from Henry Viollet, Tours. France. 

759. WILLIAM HUNT, Castleford, Yorkshire, “Improvements in treating 
certain compounds of copper and iron, and in utilising residual products 
obtained in treating compounds of copper and iron.” 

761. WILLIAM EDWARD GEDGE, Weillington-street, Strand, London, “Im- 
provements in steam engines.”—A communication from Léon Cambier, Ath, 


Belgium. 

762. JOHN WESTRAY and JOHN FORSTER, Barrow-in-Furness, Lancashire, 
* Imp: in hi for drilling and boring.” 

763. JAMES HARTSHORN, N: gham, ** imp’ 
lace in twist-lace machines.” 

764. JOSIAH LATIMER CLARK, Beechmont, Sydenham Hill, Surrey, “ Improve- 
ments ip differentia! gaivanometers.” 

765, CHARLES HENRY GOULD, Bir h “ Imp in single or com- 
bined rivets for rivetting or securing the soles of boots and shoes or other like 
purposes, and in the machinery or mechanical i for fi ing 
or producing them; likewise in the means for grooving or channeling boot 
and shoe soles for receiving such improved rivets, and also in the tools or 
means used for applying the same.” 

767. HARRY DRAKE, Pali Mall, London, “‘I ts in the preparation of 
essences suitable for soups and sauces.” 

769. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appara- 
tus for cultivating land and sowing sed.’—A communication from David 
Dunham stvlle, New Branswick, New Jersey, U 8. 

770. AL*XANDER MELVILLE CLARK Chancery-lane, London, ** Improvements 
in steam pumps.’ —A communication from Pierre Augu.tin Samuél, Boule- 
vart St. Martin, Paris. 

771. JAMES DICKSON. Belfast, Antrim, Ireland, *‘ Improvements in lubricators 
OF tallow *-eders.”"—5th March, 1663. 

773. 1saC LOUIS PULVERMACHER, Regrnt-street, London, ** Improvements in 
apparatus or means fur pruducing, applying, and ascertaining the power of 
electric current..”’ 

774. JOHN BRINSMEAD, Wigmore-street, London, “ Improvements in the con- 
struction of pianufortes,”” 

775. JOHN MARTIN STANLEY, East Parade, Rhyl, Flintshire, ‘‘ Improvements 
in the construction of furnaces.” 

776. THOMAS WHITTAKER, Manchester, “Certain improvements in the 
preparauon of paper to be employed in the manufacture of waterproof 
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778. GEORGE HAUXWELL, Durham, and JAMES RYDER, Sunderland, Durham, 
se ing hard foreign wheat for manufacturing lato 
to be employed for such parpose.” 
780. JOHN WATSON, Sunderland, Durham, “ Imp ts in biast fu 
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782. THOMAS ATKINS, Fieet-street, London, “ Imp: in 
TT i«hiny fi ” 





prep 





Pp 
flour, and in app 








for 


PP 





‘ebruary, " 

690. EDWIN BAKER, Charles-street, Mortimer-street, London, ‘‘ Imp 
in the formation and application of screw bolts.” 

691. HENRY BEAUFOY WILDER, Sulham, Reading, Berkshire, ** Improvements 
in magnetic electric telegraphic apparatus for signs, letters, or sentences, 
with bell and self-acting mechanical switch.” 

692. JOHN COLLINS, Dawson-street, Lublin, “‘ Improved apparatus for filling 
cartridge cases for breech-loading guns.” 


693. LOUIS CONSTANTIN DETOUCHE, Kue St. Martin, Paris, “Improvements in | 


apparatus for registering the number of passengers travelling by public con- 
veyances, and the amount of fares paid.” 

€96. WILLIAM SMITH, JOHN GIDDINGS, and JAMES RANK, Hull, Yorkshire, 
“ A new or improved pe.” 

698. RUDOLPH ZWEZ, Harrington-street, Hampstead-road, London, ‘‘ A new 
or improved can for containing petroleum, paraffin, hydrocarbons, and such 
like oils or spirits, and other liquids.” 

700. WILLIAM BARFORD, Peterb ‘bh, Nor p 
PERKINS, Hitchin, Hertfordshire, ** Imp: in app 
and stacking straw and other agricultural produce.” 

702. LEONCE BERNARD SCHMOLLE, Aldermanbary, London, “ Improvements 

‘ebruary. 


, and THOMAS 
for raising 








in skeleton skirts.”"—29th Fe 7 a 

706. WILLIAM ROLLO, Dundee, Forfarshire, N.B., “ Improvements in the 
arrangement and construction of water-closets.” 

708. WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ Improved appa- 
ratus for burnng hydrocarbons tor heating purposes.” — A communication from 
Charles Lawrence Perkins, New York, U.S. 

710. THOMAS HORSLEY, Coney-street, York, ‘‘ Improvements in breech-load- 
ing fire-arms.” 

712. ALPHEUS SMITH, Litcharch, Derbyshire, ‘‘ Improvements in the construc- 
tion of railway wagon axle-boxes.”—2nd March, 1868. 

714 WILLIAM EDWAD GEDGE, Wellington-street, Strand, London, “‘ A mineral 
paper-hanging intended to preserve apartments from dampness.”—A com- 
munication from Victorine Tybur, Passage des Petites Ecuries, Paris. 

717. FREDERICK Moss, Eccles, L hire, “ Imp in apparatus for 
registering passengers travelling by public vehicies, and in the construction of 
certain veh.cles to be used in combination therewith.” 

719. THOMAS BISSET, Marlee, Blairgowrie, Perthshire, N.B., “‘ Improvements 
in reaping and mowing machines.” 

720. WILLIAM BRUCE THOMPSON and WILLIAM GALL, Dundee, Forfarshire, 
N.B., “‘ improvements in machinery or apparatus for winding yarns or 
threads.” 

72\1. JOHN ARMSTRONG HASWELL, Gateshead, Durham, and GEORGE BROWN, 
York, “ improvements in sigual apparatus to be used in raiiway passenger 
trains.’ 

722. JOHN MANLY, jun , Birmingham, “‘ Imp’ in those kinds of nails 
which are used upon furniture, saddiery, and trunks, and for other usetul aud 
ornamental purposes ” 

723. WILLIAM SPENCE, Quality-court, Chancery-lane, London, ‘“ Improve- 
ments in machines for making nails.”—A communication from Joseph 
Bonneau, Paris. 

724. HENRY ZOX, Nelson-square, Blackfriars, Surrey, ‘‘ Improvements in the 
manu'aciure ot hats and caps and other coverings for the head.” 

725. WILLIAM WHITTLE, Harborne, Staffvidshire, * Improvements in steam 
engines and steaww boilers.” 

726. JAMES DEWAR, Kirkcaldy, Fifeshire, N.B., “ Improvements in preserving 
blood for use as food.” 

727. GEORGE ANDERSON, Nortbumberland-street, Strand, London, 
ments in apparatus for ding rs 
fuel.” 

728. EPHRAIM BURTON, Clapton, Middlesex, and JOHN LAWRENCE, Uckfield, 

"fs in hinery for ning and sifting coals, cinders, 








“* Improve- 
for artificial 





Py 


Sussex, * Pp 
and other matters,” 

729. HUGH KENNEDY, Southampton-buildings, Chancery-lane, London, “‘ An 
improved machine for cating fies.” 

730 SAMUEL ALEXANDER BELL, Bow-lane, London, and GEORGE HIGGONS 
HIGGINS, Fairneid-ruad, Bow, Middlesex, * Linprovements tu the wanulac- 
ture of maich boxe , and in apparatus to be Used therein.” 

71, THOMAS JOHNSON, Ruucoru, Chesture, “‘ Lmprovements in treating ores 
to obtain copper therefrom, and in evapo. ating brine.” 

732. JAMES WILLIAM HARRISON and CECIL KESVES HARRISON, Hampstead- 
road, London, “ improvemeuts in parallel rulers.” 

733. BURROWES WILLCOCKS ARTHUR SLEIGH, Langham-place, Portland- 
place, London, ** Improvements in hydrostatic engines.” 

734, JAMES ABRAHAM LEE, Lydney, Gloucestersnire, ‘‘ Improvements in ma- 
chinery fur cutting and reducing wood, adapted especially to prepare it for 
the preparation of paper fibre therefrom.” 

735. IWAN WASSILLJEWITSCH NASAROW, Finsbury-square, London, “ Im 
Pp ents in the of iron and steel.”"—A communication from 
Grigory Wassilijewitsch Nasarow, Gagarinskajer Pristau, St. Petersburg.— 
3rd March, i868. 

737. SAMUEL JEFFERIES, Dudbridge Hill, Stroud, Gloucestershire, “‘ Improve- 
ments in and apparatus for securing, adjusting, and arranging cords, ropes, 
and chains employed for rawiug and lowering venetian blinds, curtains, 
windows, shutters, and other analogous purpuses.” 

739. ARTHUR COLE, Erith, and JONATHAN CARTER, Bexley Heath, Kent, 
“Improvements in and applicable to iamps fur burning petroleum, hydro- 
carbou, and other cils.” 

in 











740. EDWAKD CLIFTON, Bradford, Yorkshire, “ Imp 
dour handies,” 

742. HUBERT ce LLIS SMITH, Hereford, “‘ Improvements in the hauling or wind- 
mg gear of engines used tur agricultural aud other purposes.” 

743. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in paving roads, streets, or ways.”—A communicati: 
Boulevart St, Martin, Paris, 


Ai 


on from Faure Biénez, 





784. JAMES PARKER, Lilford-road, Camberwell, Surrey, “ Further improve- 
ments in apparatus for obtaining motive power for engines by a combination 
of steam and air, and for the prevention of racing in steam and air marine 
engines, and for a condeuser applicable to steam and air engines, and for 
other purposes.” 

786. JOHN GARRETT TONGUE, Southampton- buildings, Chancery-lane, London, 
“Improvements in the construction of steam ilers.""—A communication 
from Auguste Léon Bézy and Isidore agnan Desnoyers, Paris.—6th March, 
1868. 

788. JAMES CAMPBELL, Founders-court, Lothbury, London, “ Improvements in 
floating docks.” 





790. ROBERT LEAKE and RICHARD PLATTS, Manch “9 ts in 
machinery for etching or engraving rollers for printing.” 
792. HENKY SIMMONDS, Mark-lane, London, “ Impr in hi for 





hulling or decorticating cotton or other like seed.”"—A communication from 
Al der Hague Si ds, New York, U.S. 

794. ALEXANDER CARNEGIE KIRK, Glasgow, Lanarkshire, N.B., ‘‘ Improve- 
ments in treating cast iron.” 

796. ROBERT TOOTH, Fenchurch-street, London, “ Improvements in the eva- 
poration of liquids, and in apparatus to be empluyed th rein.” 

798. JOSEPH THOMPSON, Camberwell-road, and JOHN (HOMPSON, Camerwell- 
green, surrey, “ Improvements in fisiug door and other Kknubs, and in con- 
necting knovs to spindies.” 

802. EDWARD CASPEx, Cannon-street, London, “ An improved apparatus for 
raising and forcing liquids, more especialiy designed for supplying water to 
steam boilers.""—A communication from Frangvis Nicolas Sautenard, Dijon, 
France.—7th March, 1868. 

804. HENRY MICHAEL L&E, Cross-street, Manchester, “ Imp’ in 
cases employed to contain visiting or address cards.” 

808. CHARLES VDENTON ABEtL, southampton-buildings, Chancery-lane, London, 
“Improvements in screw bolts and nuts for securing fish plates and other 
objects.”—A communication trom Frederic Tudor, Boston, Massachusetts, 
U.s. 








810. AUGUSTUS FRASER BAIRD, Pimlico, London, “Improvements in earth 
closets, applicable also to urinals,” 

812. HENRY WILLIS, Rochester-terrace, Camden-road, London, “ Improve- 
ments in the construction of organs.” 

814. EDMUND MOREWOOD, Cheam, surrey, ‘* Improvements in coating metal 
plates and in appara u- used therein.” 

816. ALEXANDER MELVILLE CLARK, Chancery-lane, London,“ Improvements 
in the wicaus aud appaiatus empivy.d for freezing tiquids.”—A communica- 
tivn trom Guillaume Touselli, Boulevari St. Martin, Paris.” -9th March, 
1868. 





inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

841. PATRICK LENNOX, Lyn, Essex, Massachusets, U.S., “An improved 
machive fur beaming hides or skins, as well as for scouring and slecking 
leather.”—lith March, is68. 

865. CHARLES KALPH BROADBENT, Southampton-buildings, Chancery-lane, 
London, ‘improvements in the manufacture of hats, bunnets, and other 
similar articles.”—13th March, 1863. 

886. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, ‘* Im 
provements in jacquard looms.”—A communication from Pierre Legrand- 
Serain, France. ’ 

887. HENKI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ Im- 
provements in the permaueut way of lroads.”—A 
Achille Philippe Cyprien Legrand, Mons, Belgiam.—16th March, 1868, 








Paten's on which the Stamp Duty of £50 has been Paid. 

734, SAMUEL BAGSTER BOULTON, Charlotte-row, Mansion Hvouse, Loudon, 
“ Treating Uanber " 16th March, isvd. 

750 JAMES BULLOUGH, baxcudn, Lancashire, “ Looms for weaving.”—I7th 
March, i»65. 

753. ALFRED VINCENT \EWTON, 
laute.us.” ~ i7th Mach, 1 65, 

768. JOHN HOWAKD KIDD and JAMES CHADWICK MATHER, Manchester, 
** Floor cloth,”—isih March. 186. 

775. ARTHUR GIRAUD BROWNING, Victoria-street, Westminster, “Socket for 
fencimg and telegraph pusts.”—z0th March, 1065. 

776. ALFRED VINCENT NEWTON, Chancery-lane, London, “Sewing ma- 
chinery.’—20tA March, 1565. 

759. EDWIN PILLING and JOHN HARPER, Rochdale, Lancashire, “ Weft stop 
motions for looms.” — 18th March, i965. 

771. JOHANN TOBIAS ROMMINGER, Johannisplatz, Dresden, “Generating 
steam.” —zvth March, 1865. 

808. GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, ‘‘ Washing wool, &c,”’ 
—22nd March, i8o5. 

778 SAMUBL CHATWOOD, Bolton, Lancashire, ** Locks for safes, &c."—20th 
March, i805. 

819. ROBERT WILSON MORRELL, Summerseat-place, Great Horton-road, Brad- 
ford, Yorksbire, * Machinery for sewing and stitching.” —23rd March, 1865, 
937. :1ERRE JOSEPH JAMET, Pars,” Saieiy tackle for raisiwg and lowering 

heavy weights.”—ard April, 1865. 
785. CHARL&S FARMER aud THOMAS TURNER, Birmingham, ‘* Nails, &c.”— 
—2ist March, isod. : 


Chancery-lane, London, “ Lamps and 


| 799. WiLLiAM JUBY COLEMAN, Town Hal!, Bury &t Edmunds, Suffolk, 


* Com vsttiva tor clarify: gy and fiang beer. &e.”" -22ad March, i8od, 
818. “NTHONY BERNHARD BAKON VON RATHEN, Fitzruy-square, London, 
* Compressed air en.iue, —2z3rd March, 1065. 
853. WILLIAM BETTS, Wharf-road, City-road, London, ‘ Labels for bottles, &."” 
—2oth March, 1865, 
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815. DUNCAN MACKENZIE, Graham-road, Dalston, Middlesex, “ Machinery 
and apparatus for indicating, selecting, and reading-in‘such cords of designs 
or patterns as are transferred and perforated on cards; papers, or their substi- 
tutes, and for reproducing and repeating duplicates of such operations on 
such materials, for Jacquard machines.”—23rd March, 1865. 

$20, HENRY OAKES, Old Hall, Wakefield, Yorkshire, “ Worsted carding and 
preparing machinery.”—-23rd March, 1865. 

$22. JOSEPH TALL, Bedford, “ Construction of walls, houses, &c.”—23rd March, 
1865. ¢ 

23. THOMAS ROBERTS and LovIS Lv, Liverpool, “Self-acting and self- 
registering machinery for weighing grain, &e.” —23rd March, 1865. 


824. GEORGE HENRY CASTREE and JOHN ALFRED CaSTREB, Manchester, | 


* Looms.”—23rd March, 1865. 
956. WILLIAM BULSTRODE, Mount Farm, Cookham Dean, Berkshire, “ Steam 
cultivation.”—4th April, 1865, 





Patents on which the Stamp Duty of £100 has been Paid. 

710. WILLIAM ANDREWS, Threadneedle-street, London, “ Insulators.”—2Is¢ 
March, 1865. 

729. ABRAHAM HALEY, Frome, Somersetshire, ‘* Power looms.” —22nd March, 
1861 

719. JOSEPH Vicror, Wadebridge. and JAMES POLGLASE, Bodmin, Cornwall, 
* Safety fuses for mining and other parposes.” 22nd March, 1861. 


Notices of Intention to Proceed with Patents 
3181. SAMUEL BUXTON and WILLIAM GARDAM, Leeds, Yorkshire, “ Improve- 
ments in the construction of safety lamps for mines.” 
3185. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in defensive armour for war vessels and forts.”—A commu- 


nication from Obadiah Marland, Boston, Massachusetts, U.S.—11th Vovember, 


1867. 
3197. RAOUL PAUL FAUCHEUX, Caversham-road, Kentish Town, London, 
“ Improvements in tobacco pouches, purses, cigar cases, and bags of various 


provements in arranging tapes or other narrow fabrics in boxes or otber 
receptacies for use.” 
3204. LEOS ANTOINE BADIN, Par' 





‘Improvements in bungs for casks, tuns, 
or other similar vessels for containing liquids.” —12¢h Vovember, 1867. 

3210. FREDERICK ANDREW and ELLIS WHITTAKER, Harpurhey, near Man- 
chester, ** Improvements in printing rollers used for printing colours on 
hanks of yarns or threads.” 

3220. PETER EDWARD BLAND, St. Louis, Missouri, U.S., ‘‘ New and useful 
machinery for making, drying, and burning bricks and tiles, applicable in 
part to baking pottery ware.”—13th November, 1867. 

3225. RICHARD HARRISON, Sackville-place, Dublin, ** Improvements in cocks 
or taps.” —!4th November, 1867. 

3234. PERCEVAL MOSS PARSONS, Blackheath, Kent, ‘‘ Improvements in the 
manufacture of artificial granite suitable for buildings, engineering structures, 
pavements, and other similar purposes.”—A communication from Pierre 
Rudolph Pozzi, Bordeanx, France. 

3240. LEOPOLD BERAL BERTRAM, Duncan Villa, Redland, Gloucestershire, 
“ An improved tobacco pipe.” 

3243. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in refining copper.”—A communication from Frédéric Le Clerc, 
Boulevart St Martin, Paris. 

3244. JAMES TEMPLEMAN, Glasgow, Lanarkshire, N.B., “ Improvements in 
the manufacture of fire-lighters, appheable also for temporary fires or 
heaters, and in the means or apparatus employed therein.”—15th November, 
1867. 

3250. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ** Improvements 
in ornainenting bottles and other articles of glass or crystal.”—A communi- 

tion from Charles Julien Aubertin, Boulevard de Strasbourg, Paris. 

20BERT WILLIAM PEARCE, Lewisham-raad, Greenwich, Kent, ‘‘ Im- 

in the means of and apparatus for developing or extending the 

! of pianefortes or other similar keyed instruments,” 

DOCH NAPIER, York-road, Lambeth, Surrey, ‘‘ Improvements 
in machines for printing calico and other fabrics,” 

3259. WILLIAM BAILEY, New York, U.S.,“ An improved system or mode of 
ornamenting paper hangings, and machinery and apparatus therefor.” 

3260, JOHN GARRETT TONG Southampton-buildings, Chancery-lane London, 
* Improvements in the process and apparatus employed for ageing and re- 
fining wines, alcoholic spirits, and other liquors.”—-A communication from 
Reuben Danie! Turner, New York, U.S.—16¢h November, 1867. 

3264. CLINTON EDGOU 3ROOMAN, Fleet-street, London, **A new or im- 
proved process of, apparatus or furnaces for, the manufacture of metal 
direct from the ore.’’—A communication from Pierre Emile Martin, Paris. 

72. THOMAS WOOD, Bridge-street, Chester, ** Improvements in the construc- 

n of lamps for burning paraffin, petroleum, or other mineral oils.”—18¢; 

November, 1867. 

T WARD, Manchester, and THOMAS TRAVIS, Royton, Lanca- 

nprovements im the manufacture of woven fabrics.”—19¢h Novem- 













































SAMUEL COULSON, Montague-street, Sheffield, ‘‘ Improvements in the 

manufacture of coffins.’’ 

3290. WILLIAM BREWSTER, Redditch, Worcestershire, ‘‘ Improvements in 

pparatus for boiling, washing, or cleansing and dyeing clothes and fabrics, 
for other like fabries."—A communication from James Brown, New 

t, U.S —20th November, 1867. 

E FREDERICK REDFERN, South-street, Finsbury, London, ‘‘ Im- 
A communicaticn from Louis Alexandre Auguste 
Soulogne-sur-Mer, France —2!st November, 1867. 

TINE BURCHELL, Charlemoat-avenue, Kingstown, Dublin, “ A 
proved process and machinery for the manulacture of soda water 

aérated liquids. —22nd November, 1867. 
DOUGLAS HUGHES, Nottingham, ** Improvements in the means 
pparatus for consuming swoke and economising fuel in furnaces of 
















of and 
steam boilers and other furnaces.” 





3323. WILLIAM Mort, Fencharch. 
ing meat, and in apparatus employed therein.”—A commgnication from 
3 Si Mort, Green Oaks, near Sydney, New South Wales.—23rd 





Nor 
3349. JOHN HE 
in the treatmer 









» Lincoln’s-inn-fields, London, ‘‘ Improvements 

d other skins.”"—-A communication from 
Jean Leopold Res ‘i November, 1867. 

3354. CHARLES COATES, } yside, near Rawtenstall, Lancashire, ‘‘ Improve. 
ments in machinery for cutting or dressing stone, and in apparatus connected 
therewith.” 

3355. JOHN HENEY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the consiruction or arrangement of piles or fagots for wrought iron beams, 
girders, or bars of different furms.”—A commmnieation from George 
Walters and Thomas Shaffer, Phoenixville, Chester, Pennsylvania, U.S. 

3357. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ** Improvements 

ig gauze and other fabrics..—A communication from Eugéne 
Stess, Boulevart St. Martin, Paris. —27th November, 1867. 

3368. WILLIAM PALMER, High-road, Kilburn, Middlesex, “ Improvements in 
the shape and manuacture of horses’ shoes,” —28th November, 1867. 

3386. THOMAS BROWN JORDAN, South Lambeth, Suirey, and JOHN DARLING- 
TON, Moorgate-street-chan.bers, Londen, “ improvements in machinery for 
boring rocks, and in apparatus for driving rock-boring,. tunneling, coal- 
cutting, and other machinery employed in mines, collieries, and quarries,” 

3393. JOHN HEN&Y JOHNSON, Lincoin’s-inn-fields, London, “ Improvements 
in machinery or apparatus for grinding bones, ores, and other substances, 
& part of wich improvements is applicable to footstep bearings generally .”— 
A communication from Edwin Pugh Baugh, Philadelphia, Pennsylvania, U.S. 
—29th November, 1867. 

3419. WILLIAM SCHOFIELD, Baxenden, Lancashire, “ Improvements in pre- 
paring cloth and yarn to be dyed Turkey red, part of which improvements 
are applicable to bleaching yarn.”—2nd December, 1867. 

3431. SAMUEL VAILE, Basinghall-street, London, ** Improvements ia labels.”— 
3rd December, \*67. 

3489. WILLIAM CLISSOLD, Dudbridge Works, near Stroud, Gloucestershire, 
**Improved machinery for preparing fibrous substances for spinning.”—7th 
December, 1867. 

3507. WILLIAM PALLISER, Pall Mall, London, ‘* Improvements in ordnance 
and in projectiles used therewith, as also in the processes employed iu their 
manufacture.”—10th December, 1867. 

3563. LDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, “Im- 
proved apparatus for controliing the draught of water from constant supply 
pipes.” —14th December, 1867, 

3588, SADDLETON MARSTERS, Lynn, Norfolk, “ A new or improved 











hi 


treet, London, “ Improvements in preserv- , 


; ton, London, ‘Improvements in public and private carriages and vehicles in 
regard to opening and. closing the heads or hoods of those having movable 
heads or hoods, and opening and closing the doors of public and private 
carriages and vehicles generally.”"—3rd February, 1868. 

481. JACOB GEOGHEGAN WILLANS, St. Stephen’s-crescent, London, “ Im- 
provements in the manufacture of iron and steel.”—12¢h February, 186 

566. PIERRE NICOLAS Govx, Rue de Longchamps, Paris, ‘* improvements in 
collecting and in disinfecting human excreta, and converting the same into 
manure; also in the apparatus or means employed therein.” 

571. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
mechauical movements adapted for use in clocks and watches, and wherever 
else it is Qesired to multiply motion or to convert speed into er.””— A coms 
munication from William Farr Goodwin, East New York, New York, U.S. 

| —20th February, 1868. 

586. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements in 
reaping and mowing hines.”—/ icati from William Farr 
Goodwin, East New York, New York, U.S.—2lst February, 1868. 

629. JOHN MCLEOD, Renton, Dumbarton, N.B., “* Improvements in apparatus 
for washing yarns.” —25th February, 1868. 

| 685. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved appa- 

ratus for drying and finisbing felted goods and fabrics.”—A communication 

| from John Hill Prentice, Brooklyn, New York, U.8.—28¢h February, 1868. 

726, JAMES DEWAR, Kirkcaldy, Fife, N.B., “ Improvements in preserving 
blood for use as food.” —3rd March, ‘868. 

746. WILLIAM MITCHELL and “'THOMAS MITCHELL, Stacksteads, Lancashire, 
**Certain improvements in the mannfacture of felt carpeting, and in appa- 
ratus to be employed therein."—4th March, 1868 

778. GEORGE HAUXWELL, Durham, and JAMES RYDER, Sunderland, Durham, 
**Improvements in preparing hard foreign wheat for manufacturing into 
flour, and in apparatus to be employed for such purpose.” —6th March, 1868. 

808. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
** Improvements in screw bolts and nuts for securing fish-plates and other 
objects."—A communication from Frederic Tudor, Boston, Massachusetts, 
U.S.—9ith March, 1868. 

S41. PATRICK LENNOX, Lynn, Essex, Massachusetts, U.S , “ An improved ma- 
chine for beaming hides or skins, as wellas for scouring and sleeking leather.” 
—llth March, 1858. 

865. CHARLES RALPH BROADBENT, Southampton-buildings, Chancery-lane, 
London, ‘* Improvements in the manufacture of hats, bonnets, aud other 
similar articles.”"—13/h March, 1868. 








All persons having an interest in opposing any one of such applications 
shouki leave particulars in writing of their objections .to such application at 
the office of the Commisioners of Patonts, within fourteen days of its date. 
List of Specifications Published during the week ending 

2lst March, 1868 
2s. 6d.; 2249,. 1s. 4d.; 
60, 10d.; 2263 





1907, 4 





33, 4d. 
og 


2351, 10d. 


¢ ° id: 
: 48, 4d.; 2349, 4d.; 

55, 4d.; 2357, 4d.; 2353, 8d.; 2359, 4d.; 2373, l0d.; 240 

2459, 4d, 

*,* Specifications will be forwarded by post from the Patent-office on receipt 


of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr 
Bennet Woodcroft, Her Majesty’s Patent-office, Soathampton-buildings, Chan- 
cery-lane, London. 





ABSTRACTS OF SPECIFICATIONS. 
he following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents, 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, de. 

Epwarps, Ashford, Kent, “ Locomotive traction engines.”— Dated 28th 

August, 1857. 

This invention relates, First, to means of avoiding the difficulty hithert< 
experienced in the boilers of locomotive and traction engines when travelling uy 
and down inclines. In constructing such boilers the inventor proposes t 
divide them transversely into two or more compartments, and to connect the 
steam spaces of each division by pipes or otherwise. The water spaces he als 
connects together, but he places valves in the connections, so as to be able t: 
open or close communication between the divisions, Tue invention relates, 
Secondly, to the construction of gear used in conveying motion (in locomotiv 
engines especially) from the crank or other shaft to the driving shaft wheels o: 
other shafis. The last improvement consists in mounting the axle of th 
driving wheels (in locomotive engines that are driven by a pitch chain geare 
to the driving axle) in stots or in links, and by screws or keys shifting the axle 
in a line with the centres of the pitch chain wheels for taking up any slack 
chain,— ot proceeded with. 

2472. R. WEARE, Wolverhampton, ** Furnaces.”—Dated 30th August, 1857. 

In arranging steam boiler and other furnaces the inventor forms the fire 
door as an open frame, into which, on the side next the fire, a number of plate- 
of zig-zag form are fitted, so as to leave air passages.of a similar form betwee: 
them. On the outside of the door there are lower pilates by which th 
admission of air to the p may be regulated, The fire bars are cast 
with curved notches in theit sides at short distances apart, so that when the 
bars are set up for use they form a grate or surface with numerous passage- 
through it for the passage of air to the fuel, A water c.stern with a supply 
and an overflow pipe is provided In the ash pit beneath the fire bars.—oi 
proceeded with, 























Ciass 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats; Carriages; Caris, 
Harness, &c. 

2440. J. W. WEBB, Capt. R.N.. Woolwich, Kent, *‘ Reefing topsails from tu 

deck,” —Dated 27th August, 1867. 

This invention cannot be described without reference to the drawings. 

2443. J. A. A. ETAIX, Bridges-street, Covent-garden, London, ** Hand screw 

propellers.” —Dated 27th August, 1867. 

This invention consists of the following arrangement by which the screw 
propeller of a boat can be put in motion without the use of steam or of any 
other force than the hand. For this purpose the screw is fixed to the end of a 
horizontal shaft provided with a gearing on which cateh the teeth of a cog 
whee! turned by a vertieal shaft to which a fiy-wheel bas been added, and 
which is pat in motion by acrank. This crank is either horizontal, tu be 
turned by a man sitting, or vertical, to be turned by a man standing.~ But 
the essential feature of the invention is the addition of a fly-wheel to the 
vertical shaft, which fly-wheel permits the increase of the revolutions of the 
screw. The size of this fly-wheel is proportionate to the space allowed and to 
the required motive power.—WNot proceeded with. 

2465. W. Murr, Pimlico, “ Apparatus for starting, propelling, and stopping 

railway trains, &c.”"—Dated 29th August, 1867. 

This invention consists in Starting, propelling, or stopping railway trains or 
carriages by the adoption of a system of endless chains, bands, wire or other 
ropes, one at least of such endless chains, bands, or ropes being used for a given 
length of the railway, and being conducted along each side thereof (near to 
each rail, for instance), and over wheels and puileys situated at right angles to 
the lines of rails, or at the ends of the lines of rails, or in any other suitable 
position. One or both the wheels may be used as driving wheels, besides 
which the patentee uses other wheels or pulleys as guides, one at least being 
adjustable for tightening the chain rope or band. 

2466. A. M. CLARK, Chancery-lane, London, “ Apparatus for submarine 

exploration.” —A communication.—Dated 29th August, 1867. 

This invention consists in combining with the working chamber or chambers 
in which the explorers are to be placed a reservoir of reservoirs containing air, 
forced in before sinking. compressed to such an extent and ih such quantity, 
and so combined with the sald working chamber or chambers. that the 
explorers inside may draw the required supply from the reservoir to sult their 








for rubbing, washing, and sizing ropes, cords, or twines.” 

3591. WILLIAM. EDWARD NEWTON, Chancery-lane, London, “An improved 
method of and apparatus for the manufacture of tinned leaden pipes.”—A 
a from Augustine Henry Hamon, Nantes, France.—17th De- 
cemver, Int”. 

3647. CHARLES JOHN ADAMS, Stockton-on-Tees, Durham, “A self-acting fire- 
alarm and extinguisher,”—23rd December, 1867. 

3670. BENJAMIN BOWEN and JAMES BENJAMIN BOWEN, Chipping Norton, 
as “ Improvements in the manufacture of gloves.”—26th December, 

202. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Improvements in 
sewing machines, part of which are applicable to other purposes,”—A com- 








January, 1868, . 
224. CHARLES RALPH BROADBENT, Southampton-buildings, Chancery-lane, 
London, ‘Improvements in the manufacture of shoes.”—22nd January, 





281. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
machinery for forming hat bodies, skirts, and other articles of wool, and 
other fibrous materials.”—A communication from John Hill Prentice, Brooke 
lyn, New York, U.S.—27th January, 1868. 

369. JOSEPH OFFORD, Oxford-street, and SHEPARD WILLIAM HALE, Padding- 


own d ds for respiration, and to control the buoyant or rising power of the 

apparatus, or sustain it with the top above water when the top is open for any 

purpose. —WNot proceeded with, 

2467, W. E. NEWTON, Chancery-lane, London, *' Steering apparatus.”—. 
munication.— Dated 29th August, 1867. 

Tiere on the upper part of the rudder post a collar is firmly secured, and is 
provided with three radial recesses to receive a dog which is pivoted in a plate 
or stock firmly secured to the deck. When the dog is raised the rudder is free 
to turn, but when the dog is let down and adjusted in any one of the recesses 
of the collar the rudder will be held firmly in position, and may be retained in 
any of the positions necessary in sailing a vessel or when the same is lying in 
port. To the upper end of the rudder head there is firmly. attached a. toothed 


com- 





munication from the Singer Manufacturing Company, New York, U.S.—20th | Segment, the teath being pendant er. projecting. downward, snd. into the teeth 


of this segment gears a pinion on a shatt which carries a spur-wheel which 
gears into a pinion on the hand-wheel shaft.—WNot proceeded with. 


2468, A. M. M. A. WEIR, Bayswater, “ Signalling and indicating 


a 
apparatus.” —Dated 29th August, 1847. 
Reference to the drawings is essential for a full description of this invention, 
2169. W. E. NEWTON, Chancery-lane, London, “ Rudders,”—A communication, 
—Dated 29th August, 1867. 
This invention consists in constructing the rudder with a wrought or hollow 
cast iron post provided with a projecting V-shaped feather for receiving the 





back ofthe blade of the rudder, which is of wood, and is secured to the post by 
metal straps which pass round the post, and are fixed io the blade by transverse 
bolts. The rudder post is secured to the stern post of the vessel by means of 
similar straps which pass round the rudder post and lie in recesses made in 
the rudder post. These recesses admit of the post having considerable endway 
or vertical motion. The post is supported from above by a collar which rests 
on a plate let into the deck.—Wot proceeded with, 

2473. J. DIxON, Liverpool, “Submerged propeller for navigable vessels,"—- 

Dated 30th August, \867, 

To construct a propeller according to this invention the boss or nave may be 
oval shaped or egg-ended, from which spring two or more flat, or nearly flat, 
blades set at the required angle to the driving shaft on which the propeller ig 
mounted, When these blades are made from plates of sheet metal it is pre- 
ferred they should be tapered or chamfered off at one or both sides of the outer 
edges so as to form feather or sharp edges on the outer rims of the blades, and 
when the propeller or blades thereof are coustructed of cast metal to ensure 
strength and easy evolution in the water it is preferred to form the back and 
front surface of the blades slightly convex that they may have sharp edges, and 
the body of the metal of which they are formed placed in the best position to 
ensure maximum mechanical strength in the amount of the material employed, 
and at the same time prevent the least possible resistance to their evolution in 
the water. 

2476. J. A. BROWN, Kingsland-road, London, “‘ Apparatus for propelling ships, 
&c."—Dated 3ist August, 1867. 

This invention, when applied to the propulsion of ships and other vessels, 
consists in the construction and arrangement of two or more separate horizontal 
propellers attached to either side of the keelson, either at the stern or bows or 
amidships, or at all such parts within or outside the lines of the ship or vessel 
to be propelled. The patentee claims the mechanism described and shown in 
the drawings as a-combined apparatus for propelling ships or other vessels ; 
but more especially he claims the peculiar mechanical contrivance of feathering 
the fin blade or propelling arm and the manner of performing and regulating 
the same in the various positions of {ts stroke, and also employing the same 
mechanism as a motive power for agtuating machinery by the pressure of 
wind or water, 

2482. H.O. W. and E. F. Cooper, St. George's-road, Southwark, * Watering 
roads, &c.”—Dated Ind September, 1857. 

The patentees claim the use of chloride of calcium, or chloride of magnesium, 
and common salt or rock salt in water for watering roads. 

2483. R. WATSON, Liverpool, “ Brakes for railway trains,”—Dated 2nd Septem- 
ber, 1867. 

This invention relates, First, to an arrangement of mechanism to be applied 
to railway carriages when coupling chains or ropes are emp! 4 to connect the 
brakes from one carriage to another, and has for its object to keep the chains 
or ropes tight at all times. In carrying one part of the invention into effect the 
inventor connects or couples to the carriages, or between the brakes on the 
carriages next to each other, an arrangement of three, four, or more levers ; he 
prefers four. These levers are jointed together at their ends on studs, the 
number of the studs being the same as the number of the levers, on which 
they » free to move. On the studs pulleys or rollers are fitted, and the 
coupl chains or ropes are passed over these. The levers, studs, and pulleys 
or rollers when fitted together and placed in position (four levers being used) 
are of a diamond form in outline, and whether drawn out longitudinally by 
the carria moving further apart, or folded up by the carriages coming 
nearer together, the same quantity of chain or rope is required to pass over 
them.— Not proceeded with. 

2499, G. CRANE, Vaurhall-wharf, Lambeth, ‘* Removing snow from roads and 
streets.” —Dated 4th September, 1867. 

Here the patentee proposes to provide a small steam boiler on a land 
carriage drawn by ove or two horses for the production of steam at a pressure 
of about 40lb. The boiler is to be provided with pipes or hose to convey the 
steam and apply it as follows:—A gang of men is to be employed in bringing 
the snow by scraping it up, or in hand barrows, from the more distant parts— 
that is, from equal distances between the openings in the sewer to the open- 
ings. A perforated iron shield isto be placed over the opening, to keep the 
snow from actual contact with the grating of the sewer. The pipe or hose 
from the boiler isto be inserted beneath this shield, and the steam aligwed 
to play upon the snow as fastas the lattercan be conveyed and piled apon 
the shield.— Not proceeded with. 

2504. J. K. SmytTuies, St. Luke's-road, 
through the air by a steam bird or flying steam engin 
by the action of steam.”—Dated 4th September, 1367. 

Ilere the patentee makes no claim to any separate part of the mechanism 
‘everi bed, ! he does not confine his claim to the details described, which may 
be varied, but he claims combining mechanism into a steam bird or flying 

ne with wings flapped by the action of steam, capable of carrying 
passeugers through the air. We cannot here produce the details of the inven- 
tion. 
2511. W. FH. Kitson, Leeds, ** Railway wheels.” — Dated 5th Septemt 18457. 

This ijuvention consists of certain modes of securing the tir@of the wheel to 
uner frame or centre of the wheel. One of the chief objects the patentee 

as in view is to so secure the tire that more of the thickness of the tire may 
e taken ior wear than is practicable by the previous methods in use, and also 

t e tire that, in case of its breaking, the whole shall be held 
One plan for effecting this object is as follows:—He forms a 
lange all round the inner circumference at or near the outside edge of the ure, 
which tlange may be made plain, or with a groove or dovetail inside, Having 
ylacet the wood or irom’ centre of the wheel in position in the tire, he secures 
them by a loose ring furnished with a lip orflange fitting into a groove or dove- 
tail formed at the inner or flanged side of the tire; to secure the whole he 
$a suflicient number of bolts or rivets through the fixed flange on the 
t wood or fron centre, and the loose riug; or he ean reverse this 
ent by forming the fixed flange on the inner circumference of the 
the flanged side of the tire, and letting the Gange or dovetail 
» ring fit into the outer edge of the tire, and securing it in the 
1er 28 in the last described arrangement, 
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Class 3.-PABRICS. 

Including Machinery. and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &¢. 

2424. J. CASH and J, CASH, jun., Cor 

24th August, 1867. 

The object of this invention is to manufacture a good and dorable friction 
towel. For this purpose tie patentees take round cord and knit it or form it 
into loops by hand or machinery so as to constitute a complete towel, a selvage 
being fermed all round. The cord must be sufficiently thick to give to the 
towels made therefrom the neceasary roughness to enable them to be used as 
friction towels, 


try, “ Ma ufacture of tow 13,"—— Dated 








Class 4.~ AGRICULTURE. 

Including Agricultural Engines, Windlasses, Implements, Flour 

Mills, de. 

2367. M. Frow, Leake, Lincoln, ** Reaping machines.”~—Dated 17th 
1867. 

This invention consists in a mode of arranging the gathering and sheafing 
parts of reaping machines, and in constructing additional parts thereto in such 
a manner that one or more of the raking boarda will gather tlie growing crop 
towards the cutters, and deposit it upon the table or platform when cut; and 
also that one or more of the raking boards will, in addition to gathering the 
growing crop as above stated, also deliver the cut crop off the table or platform 
{2 quantities suitable for sheafing. 

2391. C. E. HALL, Leeds, “ Apparatus for hoeing, thinning, or chopping out 
turnips, &c.”—Dated 2\st August, 1867. 

This invention cannot be described without reference to the drawings. 

2426. J. PHILLIPS-SMITH, Hereford, “Apparatus for hauling, draining, and 
other agricultural implements in the field by steam power, dc." Dated 24th 
August, 1867. 

According to this invention the implement is to be attached to a block carry- 
ing a pulley round which the rope passes, the other end of the said rope heing 
brought back again and fastened to the wheel or other stationary part of the 
engine, or to any other firm anchorage. The object of this contrivance is to 
reduce by one-half the speed at which the implement travels, and hence to 
gain an equivalent increase in the power. The block to which the pulley is 
attached is mouoted upon acranked or other axle carried by two wheels or 
rollers, so as to allow it to accommodate the angle of the flanges of the pulley 
to the direction !n which the rope pulls. The improved truck consists of a 
body or frame work composed of wrought iron, or other suitable material, with 
the bottom about the same distance from the ground as the lowest part of the 
traction engine, and having two running wheels either mounted on cranked 
axles passing under the body, or on short axles affixed to the sides of the truck. 
The lower part or front of the truck is cut away to admit of .asteering wheel, 
the shelf thus formed in the inside of the truck serving to carry a vice anda 
portable forge, and the back of the truck, or the lower part thereof, is made to 
fall down on hinges so as to form an inclined plane up which the implements are 
easily moved into the truck, The inside of the body of the truck is furnished 
with two longit :dinal angle irons or projections about midway of its height to 
receive the ends of boards for forming a second flooring if required. The ‘ront 
of the truck is provided with a, draw bar and shackle for attaching the traction 
engine thereto.—.Vot proceeded with. 

2427. J. HANSON, The Bush, County Antrim, Ireland, ‘Apparatus for spacing 
and digging roots.”"—Dated 24th August, 1867. 

This invention relates to an apparatus patented 30th July 1865 (No. 1732), 
for digging potatoes, which may be briefly described as consisting of a light 
frame mounted on a pair of spiked wheels, the axle of which drives a horizontal 
shaft disposed longitudinally at right angles to the axle, such longitudinal shaft 
projecting at the back of the frame, and having on its projecting end a series of 
forks. When the machine is drawn by a horse or horses along a drill of 
potatoes, the forks rotate across the drill, and throw out the potatoes. The 
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present invention consists in providing for driving the longitudinal shaft at 
ither of two different speeds, and in arranging or adapting the machine for 
spacing turnips or other roots by removing the potato digging forks and plough 
piece used beneath these forks, and by fixing on the end of the longitudinal 
shaft a series of holes and attaching to the frame a pair of coulters, one on each 
tide. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2414. J. L. Norton, Belle Sauvage-yard, Ludgate-hill, and G,. HAWKSLEY, 
Caledonian-road, London, *‘Burning combustible liquids, vapours, and gases 
to obtain light and heat therefrom.” ~ Dated 22nd August, 1867. 

Here the patentees produce a suitable jet by forcing the liquid by a heavy 
pressure between two surfaces which are exceedingly close together, but 
which can separate or be separate? to discharge any impurity from between 
them; and tovegulate the flame we prefer that these surfaces should be he'd 
together by a spring, and that the liquid should be compelled to force its way 
between them, overcoming the spring. The orifice which the patentees use is 
formed by a conical valve and valve seat of hardened steel, and a spring adjust- 
able by a screw holds the valve against the seat until it is overpowered by the 
liquid striving to lift the valve and escape. When the pressure of the liquid 
and the tension of the spring are suitably adjusted, the required smoke-like 
jet is reevily obtained; it may be ignited, an4, if desired, directed into a 
furnace, or against any article it is required to heat. 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 


:2369. J. W. DIXON, jun., and W. BUTTERY, Sheffield, ‘‘ Apparatus for turning 
or closing cartridges for breech-loading flre-arms.”—Dated Vith August, 
1867 


Here the patentees employ a tube or barrel oi such a size as to receive the 
cartridge case freely; it is usually made in one piece with a jaw and an arm 
carrying a binding screw, by which the apparatus may be clamped to a table 
opposite. One end of the tube or barrel is a hollow cone capable of being 
rotated by a crank handle, and whilst it is thus turned, the cariridge case to be 
closed is pressed against it by a lever rammer entering the other end of the 
tube or barrel, and bearing against the base of the cartridge, and so the case is 
closed. Afterwards it is expelled by a rammer passing through the closing 
cone or instrument. The invention, however, consists especially in the way 
in which the cartridge case is prevented rotating in the barrel or tube whilst 
the closing cone or instrument is acting upon it. The patentees form a 
longitudinal slot in the tube or barrel, and into this slot they insert a bntton or 
stud with teeth upon it on the end which projects into the tube or barrel. The 
button or stud has a flat head on which a strong spring presses. As the 
cartridge is pushed up the barrel or tube, the teeth of the button or stud engage 
with its base, and whilst the button or stud prevents the cartridge case 
turning, it travels with it towards the closing cone or instrument. It is driven 
back with the cartridge when the turning or closing is complete, 


2403. J. NEWARK, Coventry, “\Breech-loading fire-arms.”"—Dated 22nd August, 
1867. 


This invention relates to those kinds of breech-loading fire-arms in which 
the breech end is opened for loading and closed for discharge by a block or closer 
hinged to the breech end of the barrel, and the invention consists of the 
arrangement or combination of parts hereinafter described for fastening down 
the hinged blocks, and actuating the discharging pins or strikers of the said 
fire-arms. The patentee arranges or combines the parts in the following 
manner :— The block or closer by which the breech chamber or shoe of the gun 
or rifle is opened and closed may be hinged to cither side of the breech chamber, 
or to the end of the barrel, and in the axis of the said block is a pin or striker 
by whrich the gun is discharged. Ie introduces into the tall pin or rear end of 
the breech chamber or shoe a piston or sliding bolt, which is of the size of, and 
situated in a line with, the pin or striker in the axis of the hinged block, 
This piston or bolt is pressed inwards by a coiled spring so as to lie flush with 
the face of the tail pin. On about the middle of the axis of the tumbler of 2 
lock, and behind the head of the piston or bolt described, acam or arm is fixed, 
or the said cam or arm may be made in one piece with the said axis. When 
the cartridge has been introdcced fn'o the barrel of the gun or rifle, ant the 
hinged biock has been shut down into the breech chamber by pulliog the trigger 
of the Jock the cam or arm described on the axis of the tombler is made to 
act upon the head of the piston or bolt in the tail pin and project it towards the 
apuzzie of the gun or rifle. On the advance of the piston or bolt it is made 
to strike the pin or striker in the hinged block and explode the cartridge and 
discharge the gun or rifle, and at the same time, by entering the hole in the 
block in which the pinor striker works, to effectually fasten down the block 
during the discharge of the gun or rifle. When it is wished to reload the gun 
or rifle, the cam or arm is lifted from the head of the piston or bolt in the tail 
pin by a lever fixed on the axis of the tumbler, and situated in front of the lock 
plate. On removing the cam or arm from the piston or bolt, the latter is 
withdrawn from the hinged block into the tail pin by its coiled spring. The 
hinged block may now be raised for reloading. The exploded cartridges may 
be removed from the barrel on opening the breech by an extractor attached to 
the joint of the hinged block, or worked in any other convenient manner. 

2409. F. J. and J. JONES, Birmingham, ** Cartridges for breech-loading fire- 
arms.”"—Dated 22nd August, 1867. e 

We cannot here give space to the details of this invention. The patentees 
claim, First, the arrangements or combinations of parts constituting a self- 
acting valve, or self-sealing gas check, substantially as described. Sec mndly, the 
arrangements of ashort additional wrap of metal or other material, such 
additional wrap being of a part or piece with that forming the structure of 
the tube or case, and the mode or process of cutting the material for the same 
so as to avoid waste. Thirdly, the arrangements or combinations of and for 
attaching the barrel, tube, or case to the head independe: tly of its being com- 
pressed into the hollow rim or shoulder of the head. Fourthly, the arrange- 
ments or combinations of parts for compressing the case of the cartridge into 
the hollow rim of the head, substantially as described. Fifthly, the arrange- 
ments or combinations for placing and retaining the anvil within the percussion 
cap, substantially as described. Lastly, the application of any or all the fore- 
going arrangements or combinations, of any mere modifications thereof, to all 
descriptions of “ self-ignition ” cartridges. 

2431. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Cartridges 
Jor breech-loading fire-arms."—A conmmunication.—Dated 24th August, 
1867. 

This invention rclates to means for holding the priming or fulminate in the 
proper position to be ignited by a blow received on the base of the cartridge 
shell or case, and also to the means for strengthening the said base and 
preventing the access of gas to the rim. The improvements consist, chie ly, 
in the employment of a metal cup of peculiar formation which is placed in 
the rear of the cartridge shell; also in the novel construction of the base of 
the shell, and in the combination of the same with the metallic cup. The 
base of thiscup is placed in contact with the interior of the base of the cartridge 
shell, its sides or circular portion being made to fit closely to the interior 
surface of the cylindrical portion of the shell. The base of the cup is formed 
with a recess to receive the primingor fulminate, and the recess communicates 
through a small hole or perforation with the charge in the body of the shell. 
The base of the shell is formed with a projection which fits the recess or 
chamber in the base of the cup, and which is forced into contact with the 
priming to ignite the same when the exterior of the cartridge case is struck by 
che firing pin or other striking device of a fire-arm, 

















Class 7.—FURNITURE AND CLOTHING. 


Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, de. 
2358. R. JOSEPH, Westminstereroad, ‘Stays or corsets.” —Dated 16th August, 
86 


Here the inventor makes each half of the stay in two pieces in the depth, 
the lower piece being about half the depth of the upper one, and, instead of 
cutting the material straight, as usual, he gives it a curved form or outline, 
the lower edge being cut much wider than the top, and deeper also at the ends 
than in the centre of the curve. Two of these curved pieces are employed, one 
for each lower half of the stay, and are sewn to the upper part, the lower 
edge of which is cut to the curve of the piece to be attached tiereto. In this 
manner the lower part of the stay will have sufficient fulness to readily adapt 
itself to the form of the hip without the aidof gores. The upper part of the 
stay is made in a similar manner to the bottom part. 

2359. T. JACKSON, Orchard-street, Portman-square, “ Pianoforte actions.”— 
Dated \6th August, 1867. 

In order to obtain the escapement in a pianoforte action -that is to say, in 
order to cause the point of the fly or hopper at the moment that the blow is 
Struck to escape on te the inclined part of the lever or instrament on which it 
acts, so that the hammer may not be blocked against the string, or so clase to it 
as to cause a second blow to be struck upon It, the inventor mounts on the 
block which carries the fly or hopper a bent lever; this lever is jointed to the 
block at a point intermediate of its length, and when the finger key is dressed, 
the outer end of the lever, or rather an adjustable button upon it, is brought 
up against a fixed stopor rail just at the time when the escape is required. 
The bent lever is then caused to turn on its centre, and its other end, acting 
on a button on the fly or hopper, pushes it off.—Not proceeded with. 

2417. H. 4. BONNEVILLE, Porchester-terrace, Bayswater, “ Self-acting cooking 
apparatus.” —A communication. — Dated 23rd August, 1867. 

The patentee claims the use of apparatus consisting of a cooking vessel in 
which food or other substance is boiled or heated for a short time on a fire, or 
heated by other means, and a heat retainerin which the said vessel is after- 
wards enclosed, and in which the process of cooking or coction is completed, 
as described. 
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Class 8 CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printeng, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

2356. M. HENRY, Fleet-street, London, “ Treating certain vegetable substances in 
order to obtain fibrous materials and paper pulp therefrom,”—<A com- 
munication.—Dated \6th August, 1867, 

This invention relates, principally, to the treatment of trees and plants of 
the palm tribe, such as palms, paimrites, chamerops humilis, St. Peter-the- 
Martyr palm, cefaglioli, cefagi‘oni, &c., and consists in subjecting the 
vegetable substance to two operations in apparatus for the purposes; one 
process and apparatus being for crushing, tritarating, or macerating the 
vegetable substance, and the other process and apparatus being for combing it. 
2370. F. B. HoyenTon, West Reading, “Treating products obtained when 

operating upon wood and other vegetable substanees to oblain fibre there- 
Jrom.”— Dated \ith August, 1867. 

The patentee claims evaporating the spent alkali which has been employed to 
boil wood or other vegetabe substance to obtain fibre in a pan heated by a coil 
of sealed water pipes contained partly within the pan and partly within a 
furnace, as described. 

2377. J. HOOKER, Oberstein-road, New Wandsworth, and F. BRABY, Euston- 
road, London, “ Fére-ghters.”— Dated 19th August, 1867. 

This invention consists, essentially, in the use of “naphthaline,” in the prepara- 
tion or manufacture of fire-lighters; it is also applicable to fuel generally.— 
Not proceeded with. 

2386. H. CRIDLAND, Bradford, “ Applications to be used for removing the wool 
or hair from the skins of animals.”"— Dated 20th August, 1867. 

Here the patentee uses a solution of potash or soda, separately or in con- 
junction, of such strength as the thickness of the skin or hide may render 
requisite. He paints the flesh sides of the skins therewith. This causes the 
speedy severance of the wool frem the skio, avoids the injurious action caused 
by the use of lime, as well as its after presence, and leaves the felt or skin more 
bulky in appearance. 

2395. C. W. STEMENS, Great George-street, Westminster, “ Improvements in 
Juarnaces, end in processes and apparatus in connection therewith, principally 
applicable to metallurgical operations.”"—Dated 21st August, 1867, 

The patentee claims, First, making cast steel upon the open hearth of a 
furnace by effecting simultaneously the reduction of iron ores in vertical 
heated hoppers, and the dissolution of the reduced metal without exposing it 
to the flame in the metallic bath provided in the furnace. Secondly, making 
cast steel upon the open hearth of a furnace by causing wrought iron, steel, 
or white cast iron to descend upon inclined planes, or through |oppers, where 
they become gradually heated into a fluid bath of cast iron under the influence 
of very intense heat, where they are dissolved and converted into cast steel 
Thirdly, applying regenerative gas furnaces to the operations set forth in the 
first and second claims in such a manner that a portion of the products of 
combustion are withdrawn to heat the materials descending into the service by 
gravity, while the remaining products of combastion which have not been 
reduced in temperature by contact with cold materials pass through generators 
to the chimney in the usual manner. the effect being that the temperature of the 
furnace is not reduced by the introduction of such cold materials. Fourthly, he 
claims, in combination, the general details of constraction and management of 
the improved furnaces, substantially as described. Fifth, constructing kilns for 
calcining ores, limestone, cement, and plaster of Paris, wherem the required 
heat is produced by the combustion of air with gaseous fuel made to enter the 
kiln both centrally and at the circumference at some distance above the 
openings through which the air enters, substantially as described. 








Class 9.—ELECTRICITY. 
Includiag Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2480. B. NICOLL, Ailburn, “* Electric telegraph conductors, d&c.”—Dated 31st 
August, \867. 

The patentee claims the use and application of a locomotive steam engine or 
hine for opening and preparing earth, soil, or sand to receive underground 
taph wires, and for supplying the trenches so prepared with insulating 
material or waterproof compound for an extra or final insulation and protection 
of the wire or wires when su-h have been received or laid therein in lengths or 
rigid sections, such wire or wires having been previously and separately insu- 
lated, and when several are used solidified together as described in the specifi- 
cations of two former patents, and more particularly in that dated March lith, 
‘867, No. 694, He also claims the completion of the junctions of a continuous 
wire or wires by the use of percussion or compression obtained by steam, 
hand, or other machine, all substantially as specified. 


Class 10.—MISCELLANEOUS 
Including all Specifications net found under the preceding heads, 
2400. T. WIpDOWSON, Sheffield, “* Manufacture of parasols and umbrellas,” — 
Dated 2\st August, 1867 

The object here is to dispease with the two wire springs usually employed to 
hold the umbrella or parasol in its open and in its closed position. To hold the 
umbrelia in its open position the patentee employs a spring catch fastened to the 
outside of the stick, and catching against the edge of the runner, the said catch 
heing released, when it is desired to close the umbrella or parasol, by pressing 
it outwards with the thum» or finger. In order to hold the umbrella or parasol 
in its closed position, he fixes the runner which carries the stretchers to the 
inner end of atube, and to the other end he attaches a second tube or ferule 
capable of sliding a short distance, and acted on by a spiral spring; this second 
tube or ferule is slightly beli-mouthed. When the umbrella or parasol is 
closed this tube is drawn upwards, or towards the handle, compressing the 
spiral spring, and the points of the ribs are pressed round the stick under the 
bell-mouth; the tube being now released, the spiral spring forces the tube 
slightly downwards, or from the handle, and the bell-mouth holds the points of 
all the ribs, and prevents the umbrella or parasol from opening. When it is 
desired to open the umbrella or parasol all that is necessary is to withdraw the 
bell-mouthed tube from the poiats of the ribs and slide the runner up till the 
spring catch hclds it. 

2404. S. LyNes, Burley, Leeds, “‘ Self-acting lubricator."~ Dated 22nd August, 
1867. 

This invention has for its object the lubricating of the necks or bearings of 
shafting by a simple and self-feeding method, which economises the use of oil 
and dispenses with constant attendance. In proximity to the neck of a shaft 
the patentee affixes to the bracket carrying the same a smaller bracket, by 
which he supports two small rollers one above the other, the lower one having 
a groove cut in its centre in the circle of its rotation, and receiving motion 
througk a grooved pulley on its axis by a band of cotton, tow, india-rabber, 
&c., driven by the shaft to be lubricated. Pinion wheels are secured to the 
axes of both rollers, consequently the lower one drives the upper one. An dil 
feeder and receiver are piaced under the neck into which a supply of oil is 
poured, and by means of a band passing between the two rollers named, and 
around a friction roller placed in the bottom of the oil receiver, the oil is 
carried upwards, and being squeezed out between the rollers, falls into a spout 
placed underneath them, and is conducted to the neck. By this means the oil 
is kept in constant circailation, as it no sooner drops from the neck of the shaft 
into the receiver than it is again carried upwards upon coming in contact with 
the band. 

2406 W. Newsome, Sheffield, “ Apparatus for cutting or forming metal joints.” 
—Dated 22nd August, 1867. 

This invention is designed for the purpose of cutting or forming the working 
faces of metal joints, and consists of an instrument or tool having four dis- 
coi ial cutters, and adapted to be used either in an ordinary lathe, or to be 
worked with a lever as a ratchet brace.— Not proceeded with. 

2418. D, TAYLOR, J/ation Garden, London, *‘ Closing bottles, d-c.""—Dated 23rd 
August, 1867. 

Ilere, a cap of metal, &c., is provided to close the bottle, &c., at the neck, 
and this cap is filled, plugged, or fitted internally with cork, &c., made by pre- 
ference on its lower suriace with a part of its material projecting slightly 
downwards, and concentric with the circumference; slots, nicks, notches, or 
small openings are cut in the cap at the lower edge thereof, and stu‘ls, projec- 
tions, ribs or nibs are formed on the outside of the neck of the bottle, &c. 
When the bottle, &c., is to be closed the cap is placed on the neck so that 
these openings come over these projections, and the cap is turned partially 
round on the neck, so as to bring the openings away from the projections, the 
elasticity of the cork or plug allowing a passage for the projections between 
it and the inner side of the cap. The cork, plag, or fitting enters ‘the mouth 
of the bottle, &c., anda tight Closure is effected. Mot proceed with? 

2428. M. SAMUELSON, Hull, “ Sewing machines."—Dated 24th August, 1867. 

This invention relates to the general construction and arrangement of what are 
known as shuttle or lockstitch sewing machines, and consists of the following 
arrangement:—The cloth plate is screwed on to brackets cast on a bed-plate, 
which brackets carry a transverse driving shaft provided with a small hand 
pulley, and with a duplex cam for imparting a to-and-fro and up-and-down 
motion to a serrated feeder, the feeder being of the description known as the 
und r* four-motion feed.” To one extremity ofthis driving shaft there is keyed 
a dise provided with a crank pin which works in a differential slot in the end 
of a vibrating lever working beneath the cloth plate, and secured to a rocking 
shaft working betweeh adjustable screw cenifes in brackets cast on the bed- 
plate at the back end thereof. To the opposite end of the driving shaft there 
is keyed another disc carrying a crank pin for the purpose of driving the 
shuttle, as hereinafter explained. The rocking shaft above referred to derives 
its motion from the first-mentioned crank pin and differential slot in the lever 
arm attached to such shaft, and this vibrating motion {s imparted to 
the needle arm, which is also secured to the rocking shaft, the needle 
being curved and attached by a pinching screw or otherwise, direct 
to the end ofthe lever, The shuttle is carried in a box or chamber 
formed on the upper eud of a vertical lever situate below the cloth 
plate, aud in place of reciprocating in a straight guiding groove or 


























race, as in most of the reciprocating shuttle machines heretofore constructed, 
it describes an oval or elliptical course in front of a smooth face plate. The 
ehuttle lever is attached at its lower end toa sliding block working between 
vertical guides secured to or cast on the end plate,and at an intermediate 
point between this sliding block and the shuttle box the shuttle lever is con- 
nected by a crank pin with the disc hereinbefore referred to for actuating the 
shuttle. As this pin revolves, it imparts not only a vertical but also a lateral 
movement to the shuttle lever, the combination of which two movements pro- 
duces the elliptica! or oval course of the shuttle. A small catch is fitted to one 
end of the shattle box for affording facility for the introduction an4 removal of 
the shuttle. ‘The presser foot is carried in the end of a fixed overhanging 
bracket arm, and is held down by a spring and elevated by a cam lever 
attached to the end of the arm, such cam acting upon the enlarged bead of the 
stem of the presser foot.— Not proceeded with. 


2429. W. E. NEWTON, Chancery-lane, London, “ Fastening for paper bags and 
paper parcels."— A communication.—Dated 24th August, 1867. 

This invention consists in applying to the open or mouth ends of paper bags, 
and algo to sheets of paper designed for wrapping purposes, a thin sheet metal 
strip, over which the edge of the paper is secured, so that the filled bag, or the 
sheet after being rolled or folded, will enclose the article within it, and may, by 
bending over the metal band, be securely fastened without the ald of strings or 
tapes, or any mucilage or adhesive substance whatever. 


2432. P. KNIAGHININSKY, P, GALLAHOFF, and N. Ossiporr, Paris, “ Ma- 
chinery for setting up and distributing printing types." —Dated 24th August, 
1867. 

Here the patentees arrange the types to be set up in two cases or trays 
having longitudinal grooves inthem. The types are placed in these grooves, 
each letter or sort of type in itsown groove. The trays are inclined so that 
the types slip down to the front ends of their grooves, where they are retained 
by pincers or lips at the mouths of the grooves. Extending along the front of 
these cases or trays is a plate which receives a rapid oscillating movement to 
and from the cases or trays. Along this plate an instrument which they call 
the “collector” is able to slide; it has a nut upon it with which a screw of 
rapid pitch works. By turning the screw one way or the other the collector 
can be traver-ed in either direction along the oscillating plate, and so it may 
be brought in front of any type groove from which it Is desired to take a type. 
The colieector has a projecting beak, and when the collector is brought forward 
up to the type, cases, or trays by the oscillation of the plate which carries it, the 
beak seizes a type in the groove opposite to it, and removes it as the collector 
recedes. When the screw is next turned the collector is brought opposite the 
composing stick, ‘ihe composing stick is double, and has two grooves in it to 
take alternate lines of type; each is fitted at its mouth with pincers somewhat 
different from those at the ends of the type cases or trays; they are so formed 
that. when the beak of the collector moves up to them, they take from it the 
type it carries. The composing stick is between the two type cases or trays. 
By the repetition of these movements the types are rapidly taken from the cases 
or trays in the order required, and are deposited in the composing stick. The 
screw is driven by two electro-magnetic coils, one at each end of it, which, by 
driving bands, are kept constantly rotating in opposite directions. There are 
armatures on the ends of the serew, and when electricity is passing in either of 
the revolving coils, it seizes the screw and carries it round wit it. So, by 
connecting one or other of the coils with a battery, the screw may be driven 
either way, and it remains stationary when no current is passing in either 
coil. The due regulation of the electricity to these coils will thus cause the 
types to be collected and arranged in the order required. 

2433. J. F. CLEAVER, Red Lion-street, Holborn, London, “ Screw presses and 
apparatus for pressing and moulding soap. &c,""— Dated 24th August, 1867. 

Here the patentee connects the upper end of the axis of the screw of a press 
by a joint to the lower end of a piston rod, the piston of which works ina 
cylinder mounted upon the framing, the piston being actuated either by steam, 
compressed air, or other elastic fluid. A crosshead upon the piston rod gives 
motion to a slide valve so arranged that the length of stroke of the piston may 
be readily adjusted from time to time by a screw or otherwise, as required. 
Another slide valve is also arranged capable of adjustment so as to cut off the 
steam or other motor during the up-stroke of the piston when the press is used 
for pressing and moulding soap, &c., where the rebound is sufficient to effect 
the upward movement of the piston. A fly-wheel is mounted upon the axis 
of the screw, a portion of ite length being formed square, and so as to move up 
and down freely through a square Opening in the boss or centre of the fiy- 
whee’, which is retained in position by a grooved collar or otherwise. Below 
the plunger of the press a rotating table is arranged upon which the moulds or 
dies are mounted for receiving the soap, &c., to be pressed or moulded. A 
step-by-step tis i d to the rotating table so as to bring 
each mould in succession as the table rotates correctly under the plunger each 
time it descends. 

2434. W. BERRY, Stamford-hill, “ Removing mud, drift, or other rubbish from 
streets.” —Dated 24th August, 1867. 

This invention consists, First, in using an inclined plane and receiver 
monnted on a frame on one or more wheels, slides, or other means, The lower 
end of the inclined plane is to be near the ground, so that mad, drift, dust, &c., 
may be swept up into the receiver and afterwards emptied into the cart or other 
receptacle by a weighted lever or other means ; Secondly, an inclined plane and 
receiver may be attached to the cart or other receptacle by pivots, &c., so that 
the contents may be readily emptied into the car¢ or other receptacle. 


2435. W. C. THURGAR, Norwich, “ Apparatus for regulating the supply of gas 
to burners.” — Dated 26th August, 1867. 

This apparatus is actuated by clockwork which is wound up once a week, or 
at other convenient intervals of time. The clockwork drives a spindle which 
turns onc? an hour. This spindle has one tooth on its end, which tooth acts 
upon one tooth of a 24-cogged wheel, which it gears with. This 24-cogged 
wheel has a spindle through its centre of suitable length, and fixed on the top 
of this spindle is a plate which has two arms, one of which is fixed, while the 
other is adjustable for increasing or diminishing the distance of the two arms 
according to the time of gear, the plete being marked to show the position to 
which the adjustable arm should be moved. This plate revolves horizentally 








| once In twenty-four hours, and as it revolves one of the arms presses one side 





of a cam, of which there are two fixed on one end of the tap which rons through 
the vertical gas pipe; the tap has a small groové round the perforation, so that 
the gas gets through a little in daytime. When the cam is acted upon it turns 
the tap so as to lower the flame, and when the other arm comes round it comes 
against another part of the same cam, so as to turn thegas on full, The small 
blue flame which burns in the daytime is protected from the air by a guard 
which is pressed up by one cam in the morning, and again lowered by the arm 
coming against the other cam in the evening. This guard is a globe which has 
perforations at the bottom to letair in. The globe has a tube fixed at the 
bottom, and on the other end of the tube is a smal! plate, by pressure on which 
one of the cams, being fixed to the tap, lifts up the guard to shield the small 
bluc fame in the daytime. The guard tube fits over the gaspipe. 


2436. E. SonsTADT, Manghold, Isle of Man, ** Treatment of seaweed for obtain- 
ing valuable products from it.”’— Dated 26th August, 1867. 

Here the patentee makes a stack of timber built in alternate layers or in con- 
centric layers with seaweed, which may be wet or dry. An opening in the 
middle of the pile is left as a chimney into which lighted fuel may be itro- 
duced. The chimney should be closed soon after fring. He makes the covering 
of fresh or wet seaweed, and fires the pile, adding more wet seaweed to the 
covering from time to time as may be found necessary to effect the carbonisa- 
tion of the interior, The process is conducted somewhat after the manner and 
with the usual precautions taken in making wood charcoal in piles. Bat it is 
advisable to place in building the stack iron tubes or other channels hori- 
zontally near the floor of the stack, penetrating to the interior timber and pro- 
jecting externally. These channdls can be opened or closed at pleasure, and 
give control over the progress of the carbonisation. He carries on the opera- 
tion by preference on a cemented or waterproof and fireproof floor, provided 
with a trough or other means for the collection of the drainage. 


2437. W. R. LAKE, Southampton-bnildings, Chancery-lane, London, “ A new 
green colour.”"— A communication.— Dated 2th August, 1867. 

This invention consists principally in the employment of linseed oil, acid, and 
oxide of copper. It is produced by precipitating a neutral soap prepared from 
linseed oil with a dilute solution of copper, or in letting linseed acid act on 
oxide of copper, of a coindination consisting partly of oxide of copper. Oleic 
acids produced from other offs alsé furnish the sald colour in divers shades.— 
Not proceeded with, 








IMPROVEMENT IN TELEGRAPHIC DESPATCHES.—Within the last 
few days the French telegraphic administration has introduced an 
as check against accidents or intentional alterations in 
telegraphic despatches on Hughes’ system. Heretofore the strip 
cohtaining the message was merely gummed on to a half-sheet of 
paper in which it was despatched, and might with little trouble be 
detached and changed. To prevent this, the despatch, after being 
attached to the paper, is passed between a pair of watering rollers, 
so that any displacement will be shown by the interference with 
the lines of the pattern; and, in addition to this, the words 
“Empire Francais, Ministére de I’Interieur, Administration des 
Lignes Télégraphiques ” run across the surface of the despatch, and 
form an additional gurarantee. 

Paris UNIVERSAL EXHIBITION. —The Imperial Commission has 
just issued a notice to the subscribers to the guarantee fund, 
informing them that the advances made are now receivable, with 
the addition. of 5 per cent. calculated from the 20th of July, 1865 
(when the guarantee list was opened), to the 20th of the present 
month. The Commission adds that all the materials in the Champ 
de Mars have now been sold, and that in a short time the guaran- 
oe vn be informed of the amount due to them in the way of 
profit, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

DISORGANISED STATE OF IRON TRADE IN SouTH STAFFORDSHIRE: 
Difficulties in Respect of Wages and Prices: Strikes Increa-ed : 
Slightly more Orders—CoNnFIDENCE NOT INCREASED : Revelations 
in re L -te Birmingham Banking Company : Tinsl-y and Wright 
and Murcott and Wright to go into Bankruptcy —AMERICAN IRON 
TraDe: Recommendation of United States Commissioner—PRE- 
LIMINARY MesgTING— East WORCESTERSHIRE Report: Slight 
Improvement—CoaL—Ironstone : Prices—THE LaBour QUES- 
TION —LLARDWARES: Localities and'Branches Specified—GOVERN- 
MENT INSPECTION—THE FaTaL COLLIERY ACCIDENT: Verdict of 
Manslaughter—HEARTLESS ROBBERY UPON PooR NAIL MAKERS. 

THE iron trade of South Staffordshire is in a disorganised condi- 

tion, by reason of the inability of this district to compete success- 

fully in price with some other districts where wages have been 
reduced, and the want of unanimity amongst the masters as to the 
course to be pursued in respect of wages. The divergence of interests 
in the trade here, and especially between the masters in the thick 
and thin coal localities respectively, is rapidly becoming more 
marked. The difficulties are being increased by the indis- 
position of the men to accept any reduction in their wages 
in all cases in which individual masters are trying to carry 
out reductions independently of the trade, without organisation. 
The past week has increased the number of works at which 
strikes are being carried on. There are four mills and 
forges, two wholly and two partially standing from this cause at 
the present time in and around Wolverhampton. Where the men 
have resumed, whether millmen or puddlers, they are unconnected 
with unions. In the Shropshire district, however, the men have 
all gone in again. The demand is just a shade better than it was 
last week. Confidence, however, is still very weak; and it has 
not been strengthened by the publication of the reports of the 
investigation committee of the creditors of the late Birmingham 

Banking Company, and of the accountant of the committee, in 

which the precise pecuniary position of certain firms in this dis- 

trict has been laid bare with unsparing particularity. The affairs 
of Messrs. Tinsley, Wright, and Co., and of Messrs. Murcott, 

Wright, Co., are to be investigated in bankruptcy. The com- 

missioner from the United States to this country and the Conti- 

nent has set two courses only open to his country in respect of the 
iron admitted from other countries—either to throw open the 

American ports and admit it free, and thus abandon the trade 

there, or impose a much heavier tariff. Fears are entertained 

here that the last alternative will be adopted. 

At the preliminary meeting of ironmasters it was decided that 
the price of bar iron should be reduced 10s. per ton, and wages Ls. ; 
the price now being £7, and puddlers wages 7s. 6d. 

As to the East Worcestershire side of this district the report is : 
** There is no very perceptible improvement in the iron trade west 
of this town, Things are certainly no worse, but there is nothing 
very cheering about the present aspect of the trade. It is not un- 
likely that buyers are anxious see the result of the preliminary 
meetings, expecting that the question of prices and the 
rate of wages will be taken into consideration, and both 
perhaps reduced; but the leading members of the trade are 
of opinion that as we have tided over the worst, and many 
undersellers have been weeded out, no alteration ought to take 
place either in the prices of iron or the wages of the men till it is 
seen what turn the e will e. Pig iron is in rather better 
demand, which probably arises from a decrease in the powers of 
a. as many furnaces are still standing. Where makers 

ve to buy much of their material no profit can be realised at 
existing rates. There contiuues a fair demand for coal, con- 
sidering the season of the year, and there appears now to be no 
likelihood of any reduction either in the prices of coal or the rate 
of colliers’ wages. White ironstone and gubbin are in fair request, 
and in their raw state are realising from 14s. to 15s. per ton, long 
weight of 2640 lb. to the ton. The labour market, so far as out- 
door work is concerned, is rather brisker than it was. 

There is no improved demand to notice in the hardware trades of 
Birmingham and South Staffordshire as compared with last week. 
The inquiries continue limited, but there can be little question 
that some orders, at least, are being held over until the close of 
the quarter. There is little alteration in the inquiries from foreign 
markets, The United States requirements are small, and no im- 
provement is expected until quietude is restored in political 
circles, after the election of President in the autumn. South 
America, however, still takes a considerable quantity of hard- 
wares, and the last mail from Australia is believed to 
have brought a good number of orders for miscellaneous 
ironmongery, but as yet they have not found their way to 
the manufacturers. The East Indian market is an improved 
purchaser of engineering and railway ironwork. The continental 
trade shows signs of improvement, but in the extreme north of 
Europe business is quiet. With South Africa trade is dull. The 
home trade is steady. Manufacturers generally are fairly 
engaged, and are confidently expecting a further improvement 
after quarter-day. 

In reference to particular classes of manufacture in Birmingham 
there has been little or no chaage. The orders for builders’ iron 
Mongery are more numerous, and the improvement noticed in edge 
tools aud tinplated ware two or three weeks ago is maintained. 
E+cepting in brass and iron wire the metal rollers report favour- 
ably of the demand. 

More or less depression is noticeable in the leading industries of 
Wolverhampton, and asarule manufacturers limit their rate of 
agen in all the departments of hardware. Ironfounders and 

rass casters are in receipt of only a limited supply of orders, but 

the summer trade has stimulated tbe d 1 for jap d and 
tinplated wares, chiefly for the London market. Tinplates are 
taken steadily by the New York market, and a better inquiry is 
experienced for galvanised iron and some descriptions of plated 





The tray and waiter makers of Bilston are not doing much either 
in the japanned or painted branches. Other trades are much de- 
pressed, and as an illustration of the industries of the town and 
neighbourhood we may state that it is estimated that there are 
500 houses unoccupied. 

The Willenhall lock trade continues depressed. One or two 
large orders for trunk locks for South America have been counter- 
manded, but an extensive East Indian contract for padlocks on 
Barrow’s principle is in course of execution, and will occupy some 
months in completion, Asa rule, however, padlock makers are 
not busy. Bolts are improved in demand, and there is a better in- 
quiry for malleable iron castings. 

At Wednesfield business is quiet, and there is nothing new to 
report in the Dudley district. Generally speaking the nailers’ 
dispute is at an end, but there are one or two nail factors who still 
refuse to return to the old scale of wages. 

Mr. Robert Baker, her Majesty’s Inspector of Factories, has 
officially intimated that the new Factory and Workshop Acts will 
be strictly enforced after the 31st inst. 

The inquest upon the three men and two boys who were killed 
in the Clattershall Colliery, near Brierley Hill, on the 11th inst., 
has resulted in a verdict of manslaughter against Joseph Shaw, 
the butty, who has likewise been committed for trial upon the 
same charge by the magistrates. The evidence given was to the 
effect that on the day in question a dam near the bottom of the 
upeast shaft of the collierv required repairing. The necessary 
repairs were to be carried out by piling sand against the breakage 
in the dam, A lamp containing oil, which usually hung in the 
upeast shaft for the purpose of securing the ventilation of the 
workings, was taken out of its place, and the sand was then 
thrown to the bottom of the shaft. Thislamp Mr. Groucutt, the 
ground bailiff, had given peremptory orders should not be removed, 





but the butty, yielding to the solicitations of the doggy, who 


wished to use the shaft for the purpose of throwing down the 
sand, allowed it to be removed ; hence the accident and the 
verdict. 

A heartless robbery has been exposed in the Dudley Police 
Court, where a man who is a nail factor at Porter's Field 
has been convicted of having in his possession a weight which 
purported to be 281b., but which was fourteen ounces above the 
standard. This the fellow used for buying-in nails from the 
toiling operative nail makers, who are amongst the worst paid 
workpeople in this district, for in their efforts to compete with 
machine-made nails parents and children have to labour as a whole 
family to obtain even the barest subsistence. His scales were also 
five ounces out of balance, and besides the weight mentioned seven 
other weights were wrong. The magistrates fined him £5 and 
costs for the weight, and £2 costs for the scales, or in all three 
months’ imprisonment. His name is J. Mallett. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tue Iron TRADE: Symvtoms of a Recovery from the Stagnation: 
Better Employment of the Hands at one or two of the Leading 
Establishments : Prospects of the Home Trade Considered Cheer- 
ing: Exports to the Russian Markets: Large Clearances for the 
United States: No Actual Advance in Quotations, but Prices are 
Hardening as Compared with what they were Three Months Ago— 
THE TINPLATE TRADE—STRIKE AT THE TAFF VALE IRONWORKS 
— CWMBURLA TINPLATE WORKS: Appointment of Manager-- 
THe Mwynpy Iron Ore Company: Meeting of Shareholders. 


THERE are faint symptoms of the iron trade of South Wales 
recovering from the stagnation which has so long prevailed, and 
which has not been equalled during the past quarter of a century. 
At one or two of the leading establishments the hands are better 
employed, some export orders for rails, chiefly for the United 
States, having been secured sufficient to keep the mills steadily 
going for some little time to come. At the majority of the works, 
however, the hands are not employed more than two-thirds time, 
but it is generally believed that the trade is gradually recovering 
something of its former activity and vigour, and that before long 
the various mills and forves in the district will be kept going 
more regularly. The prospects of the home trade are considered 
cheering, several of the home railway companies being in the 
market for rails, and others it is believed will very shortly be 
giving out some extensive orders; but the traffic returns have, as 
a rule of late, been very unsatisfactory, and the determination of 
sharebolders to have all charges paid out of revenue, will no doubt 
cause considerable caution to be exercised until the trade of the 
country shall have so far improved as to cause traffic receipts to 
show a considerable increase as compared with the period during 
which the depression in trade has prevailed. Large quantities of 
rails are ready for shipment to the Russian markets, and it is ex- 
pected that a heavy order for rails and other material for the Mus- 
covite empire will be secured before long. The clearances during 
the past week for the United States are much larger than 
they have been for weeks past, but the proposed impeachment 
of the President, and the consequent political complications which 
have resulted in its train, have unfortunately affected the market, 
and inquiries are not quite so numerous as they were. The require- 
ments for that country, however, are known to be large, and it is 
equally clear that the greater part of the supplies must ultimately 
be obtained from this country. Although the tone of the trade is 
more cheerful and future prospects encouraging, it cannot be 
said that quotations have experienced an actual advance, but 
prices are hardening as,compared with what they were three 
months ago. 

For tinplates inquiries are more numerous than they have been 
for some time past, and prices are fully maintained. 

At the Rhos Llantwit Colliery a number of miners have been 
brought from the Cornish mining districts, and if they find the 
terms offered ‘are any way suitable some two hundred others will 
be introduced from the same place. At Abercarn orders have 
been obtained to eject the turn-outs from the company’s houses on 
Saturday next, and the same it is understood will be strictly 
executed. As soon as the company are in a position to afford 
accommodation for fresh hands it is very probable the offer made 
by the men belonging to the Free Labour Society, to work on the 
reduction, will be accepted. Such a step on the part of the 
masters will probably bring the workmen to their senses, and they 
will see, too late, that however great the loss their employers 
might have sustained, they will themselves become the greatest 
sufferers. At Risca nearly all the men are working on the masters’ 
terms, but to such an extent have acts of violence and intimidation 
been carried that the proprietor has been compelled to take steps 
for suppressing the same, and on Saturday last a collier named 
James Chapman was committed to prison by the Newport ma- 
gistrates for six weeks with hard labour. 

In last week's ENGINFER it was stated that about 250 of the men 
employed at the Taff Vale Ironworks, belonging to the Aberdare 
Iron Company, were on strike in consequence of a notice having 
been given to reduce their wages 4 per cent. It has since tran- 
spired that the men worked for one month on the reduction, being 
informed that the utmost would be a drop of 10 per cent., but 
when the pay tickets were issued they discovered that heaters were 
reduced 164 per cent., and rollers, &c., about 225 per cent., and 
as soon as the men saw this they at once struck, at the same time 
expressing their willingness to go in any time on a reduction of 
10 per cent., which has not yet been accepted, 

The sixth annual meeting of shareholders in the Mwyndy Iron 
Ore Company has been held in London, Mr. Charles Capper, M.P., 
in the chair. The report of the directors stated that the receipts 
for the year amounted to £25,613 16s. 4d. The expenditure had 
been £18,424 7s. 1ld., leaving a profit of £7189 8s. 5d., out of 
which interest upon the mortgage, amounting to £1102 17s, 3d., 
had been paid, and the balance of £6086 11s. 2d. had been carried 
to the profit and loss account, increasing the amount to the credit 
of that account to £8864 6s. 6d. The directors deemed it right to 
propose a dividend of 4s. per share on the present occasion out of 
this balance, and to make a call of 2s. per share at the same time. 
The result of this will be that the sharehelders will receive 2s. per 
share in cash, and their liability on the shares will be diminished 
by 2s. per share also, The quantity of ore produced and sold in 

867 was satisfactory, and the profit made, having regard to the 
very low average price realised, was very encouraging. The mort- 
gage debt was reduced on December 31st to £20,000, since whicha 
further sum of £600 has been paid off, thus reducing the debt 
from £51,000, at which it originally stood, to £19,000. The 
directors are not called upon to pay off any further portion of this 
loan at present, and it will probably be allowed to continue at 
5 per cent. per annum. The report was unanimously adopted and 
the dividend recommended declared. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 


(From our own Correspondent.) 


LIvERPOOL: Mersey Docks and Harbour Board —NortH-EAstERN 
District: State of Trade: Drinkfield Ironworks Company 
(Limited): Steel from Cleveland Pig: The Cleveland fron T'rade 
—SALTAIRE—SEWAGE WORKS AT NORWICH—STATE OF TRADE: 
South Yorkshire: Sheffield- SCARBOROUGH. 

THE Mersey Docks and Harbour Board has declined for the pre- 

sent to assist the River Wear commissioners and the River Tees 

commissioners in obtaining powers under the Harbour and Passing 

Tolls Act. The board has agreed to spend £500 in repairing the 





sum will bo sufficient to make the stage serviceable for a long: 


ri 
PeThe trade of the north-eastern district appears to be presenting 
an improvement upon the whole. The Priam, of Greenock, has, 
cleared out of the Tyne dock with 600 tons of rails for Madras, 
sent from Darlington; and the Liverpool ship Chatsworth has been 
loading a large cargo of rails from the Stockton Rail Mill Company 
for British North America. Operations for commencing a perma- 
nent junction of the Hexham and Allendale Railway with the: 
North-Eastern system are to be commenced forthwith. Co-opera- 
tion would uppear to have received a check in the case of 
the Drinkfields Ironworks Company (Limited), at Darlington. 
This company originated with a long strike some time since, but 
from some cause or other the share capital was taken up to only a 
small extent, only about £4000 worth of shares being subscribed 
for out of £100,000 mney | the nominal capital of the company, 
while since the company has been in operation it is alleged that 
the expenses of management have been on a comparatively lavish 
scale. It is stated that Mr. Gjiers has succeeded in manufactur- 
ing a steel rail from Cleveland pig at the works of Messrs. 
Lloyd and Co., of Linthorpe. The Middleton furnaces, which have 
been standing idle for some time, have been sold. The make of 
Cleveland pig for February is officially computed at 80,529 tons, as 
compared with 83 377 tonsin January. The foreign shipments in 
February were 6187 tons, as compared with 4568 tons in January. 
The shipments coastwise were 13,894 tons in February, as compared 
with 16,749 tons in January; and the makers’ stocks at the close of 
February were 86,533 tons, as compared with 89,896 tons at the 
close of January. The demand for pig iron for export is scarcely 
so large for the first two or three months of this year as during the 
correspunding period of 1867; but the shipments coastwise are 
better, and the home consumption considerably larger. The 
demand for railway iron is considered to have improved. The Tyne 
shipbuilding yards are doing more than they were a few months 
since. Messrs. Mitchell and Co. have six vessels down, Messrs, 
Leslie and Co. an equal number, and Messrs. Schlesinger, Davis, 
and Co., four. Messrs. Palmer and Co. (Limited) of Jarrow 
have seven large vessels in course of construction, including the 
monitor Cerberus. The consequence of the increased activity 
among the shipbuilders is that large quantities of angle iron, beams, 
and plates are being turned out. The dividend of Messrs, 
Bolckow, Vaughan, and Co. (Limited) for the past year is proposed 
to be at the rate of 10 per cent. perannum. The present state of 
the Cleveland blast furnaces is as follows:—In blast, eighty-seven; 
out of blast, forty-nine. There are six furnaces building. 

An unfortunate dispute between Mr. Titus Salt and his work- 
people led last week to the closing of his fine works at Saltaire, 
The *‘ difficulty ” happily terminated on Monday. 

The Norwich Local Board of Health has entered into a contract 
with Messrs. W. Shipton and Co., of Uxbridge-road, London, for 
the construction of certain sewage works, The amount of the 
contract is £28,874. 

There are symptoms of more activity at some of the South 
Yorkshire ironworks. In Lancashire a moderate business is being 
done in engine fuel and slack, but little in house coal. An agita- 
tion has been commenced in Barnsley and the neighbourhood tora 
modification of the coal rates now charged on the Great Northern 
Railway. 

The trade of Sheffield does not present much alteration. There 
is less demand for several descriptions of steel, but a moderate 
trade has been done for Bessemer steel both for home use and for 
export. The business doing in railway matériel has not been 
quite so large, but there is no falling off in the demand for steel 
railway rails. 

For some time past the inconvenience arising from the limited 
accommodation of the harbour at Scarborough has been much felt, 
more especially by those connected with the fishing trade. The 
Piers and Harbour Commissioners have authorised a committee 
to employ (at acost not exceeding £150) some competent engineer 
to prepare plans and estimates of the cost of a new western pier, 
having for its object the improvement of the existing harbour and 
the extension of the present limited accommodation for the land- 
ing and packing of fish. 








PRICES CURRENT OF METALS. 
















1868 } 

COpPER—British—cake andtilo | £ sd £8. ad) 28.4 £4 a, 
FO tON seewwessrersonee | 77 0 0., 79 0 0| 78 0 0.. 80 © 0 
-| 80 0 0., 82 0 0] 80 O 0. 82 0 0 
82 0 0., 84 0 O| #4 0 0., 86 0 0 
85 0 0.. 8 O 0] 8 O 0..91 0 0 
40 19 0.. 83 0 0| 81 0 0.. 8310 0 
0 6 0%. 0 0 0] 73 0 0.75 0 0 
* |} 72 0 0.73 0 0] 13 0 0. 74 0 0 
Do. refined ingot ....eeceee | 751) 0.. 761) 2} 0 0 0.. 0 0 0 
YELLOW METAL, per lb. ..000.| 9 0 6§ GO 9 7f]/ 0 O TE O OH 

1R0N, Pig in Scotiand, ton......| 2 12 9 sash. | 211 9 cash. 
Bar, Welsh, in London ......| 6 5 0.. 615 0| 615 W. 700 
Wales....0.-.| 510 0.. 515 0} 6 00. 6 5 0 
Staffordshire..| 7 5 0.. 0 0 0} 716 0.1. 8 0 0 
Rall, in Wales ...cccccccesss| 515 0.. 0 0 0] 517 6. 600 
Sheets, singlein London ....| 9 5 0.. 6 0 0} 915 0. 0 0 0 
Hoops. first quality.......c..| 8 5 0.. 0 0 0] 815 0.. 00 0 
Nailrods...secsecess reAg sa s a -& | o} 712 6..7 15 0 
Swedish cccceccoccccccecs | 10 8 0.. 1010-0] 10 & G.. 1010 © 
LeAD, Pig, Foreign, per ton i815 0.. 19 0 0] 19 W 0. 19 5 0 
English, W. B. {21 5 0. 0 0 Of 2115 0., 22 0 9 
Ither brands .| 1910 0., 1915 0] 1910 4... 19 12 6 
sheet, milled }20 5 0. 0 0 9} 017 6. 000 
Shot, patent... } 22> 0.. 23 0 | 4 0 %. 0 0 
Zed or minitum ;} at 00. 00 0) & 0 0,,21 5 0 
White, ary.seeee .| 27 0 0. 0 0 0] 30 0 0. 31 0 0 
ground in Oil...ccceeveses. | 6 9 0., 25 0 0] 29 0 0,, 31 0 0 
Litharge, W.B....cccccccceee | 7410 9.. 0 0 0] 4415 0.25 9 0 
QUICKSILVER, per bot. ........| 617 0. 0 0 0| 617 6. 0 0 0 
SPELTER, Silesian, per ton......| 20 10 0., 2012 6) 2115 0.. 0 0 0 
English sheet .wccccccossceee | 25 0 0.. 251) 0) 2 0 0. 0 0 ¥ 
White zinc, powder..... 000.000) 000. 00 0 
STEEL, Swedish fagg 000. 00 i5 0 0.. 000 
EES ccocccccccece 15 0 0.1510 0] 0 0 0, 0 0 0 
TIN, Banca, per cwt... 413 0.. 4131)} 413 0., 414 0 
Straits, fine—cash .. 41... 0 0 vi 4810. 49 0 
For arrival ...+ 4it 0.. 412 410 0. 9 0 0 
English biocks .. 414 0. 415 0] 412 0, 0 0 0 
Bare .ecccece ~| 415 0. 416 0] 413 0. 0 0 0 
Refined, in DIOCKS....seee08| 417 O16 418 415 0. 0 0 0 

TINPLATES, per bx of 225 sheets 

S88. 14 5 6.. 17 6 

19 0. 110 0} 110 6.. 113 
1 8 0. 110 0} 110 0. 112 0 
114 0. 1:16 116 0. 118 0 

















PRICES CURRENT OF TIMBER. 





1863 1867 || 1868 1867, 
Per load— £54 «3/24 & £ & | Perload— o2u4684 
Teak ...eseeeeee-31 10 1210] 9 0 1010 || Yel. pine, per reduced C. — 
Quebec, red pine .. 310 415 | 3 5 415 || Canada, Ist quality 17 01810 17 0 2 4 
yellow pine... 215 4 5/| 215 310 /| Qnd do... 11 0123 0 123 01 : 
Bt. John’s N.B,yel.. 0 0 0 0] » O O O || Archangel, yellow 11 0123 0 1 0 : 
Quebec, oak, white.. 515 515 | 510 6 0 || St. Petersburg yel.. 10 10 Li 10) 10 0 1) 
birch...... 310 410] 310 410 || Finland ... «++. 1) 8 1) 809 } 
Memel ..ccceceeeee 9 0 0 O} VU YU O O)| Memel .....0+0+e ooo ov0?e 
elm + 310 5 0} 819 5& 0 || Gothenburg, yel... 8 0 10 0} 9 010 4 
Dantsic, oak ......4 9 6 v| 310 6 O white 8 0 9 0 3 s% 
fir....c00.2 5 & S| 20 310]! Geffe, yellow...... 9 0101) 9 O11 4 
Memel, fir 3 t 915] 3 0 31» || Soderbamn seaece 9 Olomw 9 OWT 
WR aoseese oo 0 4 4| 8 O 8 5 || Christiania,per 
Bwedish ...-.0..5. + 0 2 9/117 3 3 13h. by 3 by 9$ 12 O15 0) 18 092 0 
Masts, Ques rd.pine6 0 7 0/ 6 0 8 || im yellow .... 
1 pine 5 0 6 O| 5 0 6 O|| Deck plank, Du 015 1 3} 0146 1 4 
rad pine? 0 00) 000 0 per 40ft. din... | 
Lathwood,Danufm 5 0 7 0 | 410 5 10 || Staves, per sta . | 
‘St. Peter's 810 9 5| 610 7 10 || Quebec pips...... 70 075 0) 86 0 85 ° 
Deals, per ©., 12't. by 3ft, 9in, | ncheon 24 026 0 20 0 21 
Quebec, wht.spruce 13 019 0 | 14 i0 2310 || Baltic crown } 130 0 135 0 170 0 190 
ScJobn whtspruce 1410 15 10 | is 1° 15 19 PIP sevens 











New designs from the Paris Exhibition have been introduced 
into all branches of the clock department at J. W. Benson's, 
watch and clock maker to the Prince of Wales, Old Bond-street, 


St. George’s landing stage, the engineer being of opinion that that Westbourne-grove, and Ludgate-hill, See price-list,—{ADVT.] 
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TRAIN RESISTANCE. 
No. I 


Ir cannot be too forcibly impressed upon the minds of 
railway men that almost the only way to increase the value 
of railway property as regards dividends lies in the adop- 
tion of expedients for reducing the locomotive work to be 
performed. In saying this we assume that it is not pos- 


sible to reduce the commercial value of the borrowed | 


capital expended in construction; or the general expenses, 


such as salaries, wages, lighting, printing, station repairs, | 


taxes, ground rents, &e, Eliminating these things, how- 
ever, there still remains a wide margin of expenditure in 
which to effect a saving. Small train resistance means 
small engines and moderate weights, directly followed by 
a reduction in the cost of the repairs of permanent way and 
in the consumption of fuel; and we may perhaps add in the 
expenditure for water, which in some cases constitutes a 
by no means insignificant item. Last week we pointed out 
that much could be gained by a reduction in the weight of 
our rolling stock. We now propose to call attention to 
certain modifications in the construction of engines and 
carriages which, whether accompanied or not by a reduc- 
tion in dead weight, cannot fail to diminish train resist- 
ance. Before proceeding further in this direction, how- 
ever, it will not be out of place to cite a practical illustra- 
tion of the beneficial results which follow on the reduction 
of dead weight to even a moderate—a very moderate— 
extent. Two railways, with the working of which we are 
familiar, run side by side. For reasons which we need not 
explain as they will be sufficiently obvious, we shall, 


instead of calling these lines by their proper titles, desig- | 


nate one as A, the other as B. All the rolling stock on A 
is very heavy, that on B is comparatively light. 
worked exclusively by tank engines on six wheels, with a 
very short wheel base and outside cylinders; A is worked 
both by tank and tender engines, some of the tank engines 
having eight wheels. As we have said, the lines run side 
by side for some three or four miles, and in this distance 
there are many stations. The number of carriages in the 
A trains is on the average five, in the B trains seven. The 
drivers of these trains are in the daily habit of racing with 
each other whenever they get the chance. The paying load 
on B is always much larger than that on A, but the drivers 
on B always win. They get more quickly away from the 
stations, and they pull-up much sooner, although the brake 
power on both is the same. The consumption of fuel is 


B is | 


very much smaller on B than on A, and B pays a fair | 


dividend, but A pays no dividend worth the name. This 
is no apocryphal case; it is simply a narration of facts 
which go on from one year’s end to the other, and we think 
it so highly suggestive that we place it before our readers, 
begging them, however, to observe that we do not attri- 
bute the fact that B pays and A does not, solely to the 
reduced dead weight hauled on the former line. The 
reduction in locomotive expenses and repairs of permanent 
way are important helps, no doubt, but they do not and 
cannot mean four or five per cent. 

Returning to the question of train resistance, we must 
first point out that although a great number of experiments 
intended to determine its amount under all sorts of condi- 
tions have been tried, these experiments have been barren 
of result. To all intents and purposes the rolling stock of 
the present day is just what it was twenty years ago as far 
as its resistance per ton to traction is concerned. The 
experiments might just as well not have been made, 
because we have not profited by the lessons they have 
taught us. We shall not attempt here to consider why 
this is so. It will be much more to the purpose to consider 
in what way they can be turned to account now or in 
future. 

Train resistance is made up of—lst, rolling friction; 2nd, 
axle friction; 3rd, atmospheric resistance; 4th, the resist- 
ance of gravity operating on inclines; 5th, the resistance 
due to the deflection of the rails under the load; 6th, curve 
friction ; 7th, concussion; and lastly, the resistance due tothe 
working of the engine regarded as a machine and not as a 
carriage. For the present we shall say nothing of the resist- 
anoes coming under the second, third, fourth, and last heads. 
We shall contine our attention to rolling friction,’ and the 
resistance due to the deflection of the rails aud to curves. 
The favourite cure for all these is the improvement of the 
road. “ Let us have first-class track,” runs the cry, “and 
the resistances may take care of themselves.” This is all 
very well to a certain extent; but when we come to analyse 
the proposition in its full development we find that it is 
simply chimerical. Weare told that if the track be perfect 
it matters nothing, or next to nothing, what proportion the 
dead weight bears to the paying load, in any case share- 
holders will have dividends. It is not worth while to 
dispute such a statement, because we find that those making 
it base their estimates on the construction of a road which 
shall not be theoretically but actually like a lathe-bed. It 
is to be track dead smooth, and incapable of deflection. 
The surface of the rails is to be very hard, and the joints 
ave only to be detected with the aid of a microscope. Such 
aline it is inall probability absclutely impossible to construct 
at all; it is certainly impossible to construct it at such a 
price that it would pay for itself. In point of fact these 
absolutely unyielding roads are the theoretical embodiment 
of a very old idea. The earlier engineers were fully 
impressed with the truth that on a yielding road the 
train must always Le proceeding up-hill, meeting with 
resistance No. 5 in our catalogue, and overcoming it with 
a great expenditure of power. Brunel hoped to get rid of 
No. 5 by fixing his rails on piles. Jesse Hartley built 
walls to the same end, while Stephenson laid his rails when 
le could on the primeval rock levelled to receive them, and 
when he could, not on great stone blocks. None of these 
schemes answered, but even if they had, track so laid 
would not have come up to the lathe-bed notion. In order 
to carry that out we should need steel girders some 14in. 
or 15in deep, supported at short intervals, or continuously, 
on a huge bed of concrete. If the whole main line of the 


London and North-Western were dug out to a depth of | 


+t. or 5ft., and filled in with stone blocks laid in 
cement, carrying the steel girders before named, we should 
have atrack nearly answering the required conditions. What 


| would such alinecost? Theperfecttrack theory is absurd on 
| the face of it, even so far, but it has yet to be considered 
|in another point of view. 1s there any certainty that 
having got such a track, we could use it for railway pur- 
| poses? All the evidence available goes to show that we 
| could not. We must have elasticity, and, although it may 
| yet se found possible to provide enough elasticity in the 
train to compensate for the circumstance that none 
was provided in the road, we have no certainty, nor very 
much hope, that so desirable a consummation can be 
attained. All rigid or quasi-rigid lines yet laid have failed. 
Without going back to Stephenson and Brunel’s mischances 
we may point out thata fished-joint bearing on a sleeper 
cannot be tolerated. Apparently just at a joint is the 
proper place for a sleeper, but the thing has been tried 
and failed, and no cross sleeper lines are now laid with a 
bearing under the fish-joint. Nor is there much to be 
hoped in the way of reduced train resistance from the use 
of very heavy rails of great vertical stiffaess. At one time 
we believed that steel, from its rigidity, woul serve the 
purpose of the engineer in this respect. ‘To a certain 
‘extent it possesses an advantage over iron, which 


would be important if the deflection were contined to | 


the bending of the rail. But this is not the case; the 


yielding takes place principally in the substructure— | 


the sleepers and ballast—not io the rail. And from 
all this we deduce—first, that a rigid track cannot 
be made ata price which would pay; sécondly, that 
even though it could, existing rolling stock could not run 


upon it; and, thirdly, that there is little or nothing to be | 
gained by improving on the dest existing permanent way | 


as regards the resistance due to deflection. That appears 


to us to be a constant quantity in the sense that it | 
can only be eliminated by reducing the load on each wheel, | 


and by effecting this reduction the cost of haulage may be- 
yond question be reduced. How much it is impossible to 
say, because no experiments have been made on train re- 
sistance on perfectly rigid permanent way. 

Rolling resistance per se, when the wheels are perfectly 
smooth and cylindrical and the rail polished, is excessively 
small. Wood's elaborate experiments prove to demonstra- 
tiou that on a good line it cannot amount to more that one- 
thousandth part of the dead weight, the coefficient vary- 
ing between °000985 and °00159—the latter only under 
exceptional circumstances. It is a coustant retarding 
force both with respect to velocity and weight. Under no 
possible circumstances, therefore, is there the least prospect 
of gaining any advantage by reducing it, seeing that to all 
intents and purposes it costs little or nothing to overcome 
whether the track be superlatively excellent or only mode- 
rately good. 

We have only left for present consideration the 
resistance due to curves, and as, on the one hand, 
this is very great, ceteris paribus, so, on the other, it is 
that from a reduction in which great benefit is to 
be gaiued, while the reduction admits of being most easily 
effected. Curve resistance may be subdivided, for con- 
venience, into heads. We have, in the first place, to deal 
with the fact that wheels of like diameter are compelled to 
traverse different spaces in the same time; in the second, 
we have flange friction; and, lastly, we have transverse 
friction, due to the thrusting of a wheel or wheels bodily 
across the rails, the tread being transferred from the front 
to tue back of the wheel tire, or vive versd, by the lurching 
of the engine.&c. The resistance coming under the first head 
depends for its amount on the load carried by each wheel; 
on the coefficient of friction between wheel and rail; on the 
radius of the curve, and the width of gauge. Regarding 
other items as being constant, the wider the gauge the 
greater will be the frictional retardation, and the power re- 
quired to overcome it will augment in the exact ratio of 
the gauge. Thus, with a given radius of curvature, the re- 
sistance on the 7ft. gauge will be just double that on a 
3ft. Gin. gauge, because the difference in the distances 
passed over by the wheels will be doubled; and in this 
fact lies a strong argument in favour of narrow gauges for 
sharply curved lines. The precise amount of the resistance 
caused by a curve may be indicated thus :—Let us sup- 
pose that the wheels are 3ft. in diameter, or 113in. in cir- 
cumference, that the gauge is 4ft. 84iu., and the mean 
radius of curve 660ft. ‘Then the radius for the outer rail 
will be 662ft. 4tin.,and for the inner rail 657ft. 73in. If the 
curve formed a complete circle round which the train 
passed, then the outer wheels would, in round numbers, 
traverse about 28ft. more than the inner wheels. If the 
curve forms the eighth part of a circle then the outer 
wheels will pass over 3°5ft. more than the inner wheels. 
In other words, one wheel must make rather over one- 
third of a revolution more than the other. It follows that 
one wheel or the other must “sledge” over this distance 
without rotation. As we may assume one wheel to be 
held fast while the other is free to rotate, it will not be 
proper to take the gross resistance as being greater than 
that due to one-half the coefficient of friction between 
wheel and rail. Aualysing these facts, it will be found 
that the resistance due to traversing such a curve may be 
taken as that proper to hauling the entire train through a 
distance of 3°5ft. with one-half of its wheels skidding. 
Let us suppose that there are ten vehicles, including engine 

' and tender, running on forty-four wheels, and carrying an 
average load of three tons on each wheel; the resistance 
will then be accurately represented by multiplying the 


load carried by twenty-two wheels by the coefficient of | 


friction. Taking the coefficient at *16, we have 66 x ‘16 
= 10°56 tons of actual tractive force to be exerted overa dis- 
tance of 3°5ft. This is equivalent to 82,790 foot-pounds 
exerted by the engine. If the curve is traversed in the 
tenth part of a minute the engine must exert for that 
period 25-horse power merely in providing for one species 
of friction alone. Regarded in another way, it is equivalent 
to a gross increase in the train resistance of about 165 lb., 
or to say 1.351b. per ton. But it would be erroneous to 
assume that this represents the whole or even the 
veater part of the resistance due to the curve. 
Such could only be the case if the axles radiated 
properly. They do nothing of the kind. The train is com- 
pelled to traverse the curve by the flanges of the outer 


wheels, and this induces a resistance which it is difficult to 
estimate, as it depends on many conditions which hardly ad- 
mit of general definitions, such as the length of the wheel 
base, the elevation of the outer rail, the state of the 
| flanges, the tightness of the gauge, &c. One element in 
| particular in such a calculation must not be overlooked. 
| This is the way in which the train is coupled up. It is 
| beyond question that although tight coupling prevents 
oscillation and adds to the comfort of passengers, it 
tends to materially increase train resistance. If a train 
without buffers or draw springs were closely coupled up, it 
could not traverse a curve of molerate radius at all, for 
obvious reasons. Under ordinary conditions trains manage 
| to get round, but it is only because the buffers and draw 
| springs yield. By as much as the former are forced in, the 
latter are drawn out; and the resistance caused in this way 
by sharp curves may, we think, be accurately expressed in 
terms of the extra strain put on any one draw spring to 
compress it sufficiently to enable the carriage drawing and 
the carriages drawn to accommodate themselves to the 
| curve. Besides all these sources of loss it must be borne 
in mind that practically a train not only tends to proceed 
in a right line, but actually does so for short distances, 
| the path of its wheels round a curve marking a polygon, 
instead of a true arc of a circle, especially when the gauge 
is a little wide; and a moment’s thought will serve to 
convince our readers that as a result lateral transference of 
| the tread from the inner to the outer edge of the tires must 
| continually go on, and this transference represents work 
done to loss. 
it appears, therefore, that much might be saved as 
regards the resistance due to deflection which cannot be 
saved otherwise, by a reduction in dead weight; and thatthe 
resistance due to curves isso great that much is to be 
| gained in the diminution of locomotive expenses by 
diminishing curve friction. Thesaving in a word will be 
worth going to a good deal of trouble to secure. The con- 
sideration of the best means of securing it both in engines 
and carriages we must reserve for another article. 


IRON-MAKING IN THE NORTH OF ENGLAND. 
No. III. 

In a previous article the principal features of the Cleveland 
mineral field have been enumerated. We now come to the 
smelting works where the vast produce of the North Yorkshire 
hills is reduced. The blast furnaces of the district embrace 
nearly all varieties of plant, from the type which prevailed 
years ago to the most complete and elaborate plans of the pre- 
sent day. The furnaces, which were originally erected for the 
purpose of using the iron ores of the coal measures or of the 
carboniferous limestone of Northumberland and Durham, have 
not yet been entirely superseded by the more modern works in 
Cleveland; but the former now play a very insignificant part in 
the metallurgical operations of the north country. Many of 
the furnaces belonging to the older type have either been dis- 
mantled or have been so long laid off that it is not likely they 
| will be again put into operation, as they are unfavourably 
situated for producing pig iron at a cheap rate, when compared 
with the works in the south of the district. Commencing with 
the extreme south of the Cleveland iron field, the fresh works 
to be noticed are those of T. and C. Bagnall, situated at Gros- 
mont, about nine miles above Whitby. The ironstone in this 
part of the Esk valley consists of two seams, call:d respectively 
the Avicula and Pecten beds, The stone itself is not quite 
so rich as it is farther north} but is said to produce a good 
quality of pig iron. The Grosmont works consist of two medium 
sized furnaces, with the necessary appliances. The stone is 
worked by drifts close to the furnaces, and limestone is available 
from the Pickering district. The coke used has to be conveyed 
a considerable distance. . 

About three miles farther west, still following the tortuous 
valley of the Esk, we come to the three Glaisdale furnaces. 
These were erected not long ago by some West Riding capi- 
talists, before they had satisfactorily proved the existence of 
good workable ironstone in the neighbourhood. The furnaces 
were constructed on the most modern principles ; but the works 
were necessarily expensive, and worse still, it was afterwards 
found that there was not sufficient stone to keep the furnaces 
in operation. The proprietors afterwards let the concern to a 
limited company, which had been formed for the purpose of 
turning the ironstone of Kildale to account. This stone is, how- 
ever, too lean to admit of being so economically smelted as is 
the richer deposit further north. The furnaces are now out of 
blast, the company being in process of liquidation. 

The district stretching between the Esk and the Tees, though 
it contains numerous iron mines, has no blast furnaces; but on 
the banks of the latter river the majority of the Cleveland 
furnaces are situated, extending about three miles on each side of 
Middlesbro’. Commencing with those farthest to the east, we 
have a large group of twenty-nine blast furnaces at tston 
Junction. Here it was that the first plant for the special re- 
duction of Cleveland stone was erected by Bolckow and Vaughan, 
about twenty yearsago. The present limited company have at 
present fourteen furnaces at this place. Nine of these are com- 
paratively small, and are out of blast, but they are being r.- 
placed by others of very large size. A mineral railway connects 
these works with the mines, about two miles distant. Separated 
from the Cleveland and Eston works by the Stockton and Darling- 
ton Railway are the nine furnacesof the South Bank Iron Company. 
Six of these are large furnaces, the remainder being old stacks re- 
cently raised considerably. The Clay Lane Iron Company have 
six furnaces—three large and three small—a short distance from 
the above. A convenient jetty is run out into the river, so that 
the pig iron can be readily shipped direct from the works. We 
next come to the two new furnaces of Swan, Coates, and Co., at 
Cargo Fleet. These stand near to the Cleveland Railway, which 
conveys the ironstone from the Normanby mines for shipment, 
and for use at the last-named furnaces. Only two are at present 
erected ; but there is ample room for extension, and the firm 
contemplate making additions to their plant before long. The 
Normanby ironworks —Jones, Dunning and Co.—come next. 
These are amongst the older furnaces of the district, 
and are built on the small type. Two of the three 
only are in blast. Near to the last-named are the extensive 
works including the Ormesby foundry and blast furnaces, belong- 
ing to Cochrane ana Co., and Cochrane, Grove, and Co. Here 
are four small furnaces, and two new ones of large size; just 
completed. The Tees Ironworks, Gilkes, Wilson, and Co., are 
next in order. They include three large and three small fur- 
naces, with extensive foundries attached. Immediately opposite 
are the Clarence Works, Bell Brothers. The furnaces are eight 
in number—four large, and the rest small. The firm have ex- 
' tensive ironstone royalties and coal mines. Bolckow, Vaughan, 
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and Co. have three large furnaces at their Middlesbrough Iron- 
works, the produce being consumed in the foundries and forges 
adjoining, Hopkins, Gilkes, and Co., have four furnaces at their 
Tees-side works. Two of these are of medium size, but the 


other two are amongst the largest in the district, and 
have only recently n it in operation. _ Still 
following the course of the river the four Linthorpe 


furnaces, Lloyd and Company, are reached. These are all new 
and ‘large furnaces, doing excellent work, and presenting very 
complete arrangements. The Acklam works, Stevenson, Jacques, 
and Co., consisting of three new and full-size furnaces, next come 
under notice. At Newport, about a mile above Middlesbrough, 
are the works of B. Samuelson and Co., consisting of five furnaces, 
quite modern and of large size. The fifth has only been recently 
completed. At Stockton we find half-a-dozen furnaces, none of 
them new, however. The Thornaby works, W. Whitwell and 
Co., consist of three furnaces, and are on the south side of the 
river. The Stockton Rail Mill Company have a similar number 
on the north bank, but only one of them is now in blast. All 
the Thornaby furnaces are in operation. 

Thus it will be seen that on the banks of the Tees, in the short 
distance of half-a-dozen miles, nearly eighty blast furnaces have 
been erected since the ironstone of the Cleveland hills was first 
discovered. The minerals used in these furnaces are conveyed 
by the Stockton and Darlington section of the North-Eastern 
Railway—a line possessing many classic associations, as it was 
the first passenger railway in the kingdom, and has been inti- 
mately connected with the developments of the locomotive sys- 
tem. 
yet in existence, one standing as a kind of trophy outside the 
Darlington station, and contrasting strongly with the power- 
ful modern engines now employed in the extensive mineral 
traffic carried on by this section of the North-Eastern system. 
The ironstone is conveyed from the neighbourhood of Gains- 
boro’, Saltburn, Lofthouse, Brotton, and other places in the 
North Cleveland district, by means of branch lines which inter- 
sect the hills in various directions. The limestone used is chiefly 
brought from the vicinity of Stanhope, where there are exten- 
sive quarries ia the carboniferous limestone. These are mainly 
in the hands of Messrs. Pease, and this firm have, until recently, 
had a monopoly of the limestone trade for the Cleveland dis- 
trict ; but a few years ago a company was formed for the pur- 
pose of opening up railway communication with the Forcett 
Valley, where the carboniferous limestone also extends, and 
where it is quite equal to the Stanhope stone in quality. The 





The engines by which the traffic was originally worked are | 


works have been now so far completed as to allow the company | 
to undertake the supply of limestone, and as the distance by rail | 


is much less than from the Weardale mines, it seems highly pro- 
bable that a considerable portion of this trade will eventually 
fall into the hands of the Foreett Company. Another company 
is about to commence operations for the supply of limestone 
from a district a few miles to the south-east of the Forcett 
Company’s works. The fuel consumed in the Middlesbrough 
blast furnaces must be at least one million and a quarter tons of 
coke per annum, or something like 4,000 tons per day. This has 


also to be conveyed by the Stockton and Darlington Railway. | 
The wagons formerly in exclusive use were the small chaldron | 


wagons, with cast iron wheels, and considered by some engi- 
neers to work more economically than any other class of 
carriage ; but the slow speed necessary with this kind of truck, 
together with the length of sidings required and the time occu- 
pied in shunting, have compelled the railway authorities to 
adopt a much heavier style of wagon, and as the chaldron 
wagons wear out they will be replaced by the kind alluded to. 
The immense amount of mineral traffic now to be carried on in 
the Middlesbrough district necessitates the most careful and 
expeditious arrangements for discharging and loading the 
wagons, and in this respect alone the works of this locality a1 

well-deserving attention. In the majority of cases the mineral 
wagons, containing coke, limestone, or ironstone, are conveyed 
by means of small locomotives to the tops of the calcining 
kilns, coke bunkers, &c. The wagons are each fitted with 
several trap doors, hinged along the bottom, so that by simply 
drawing a bolt the whole contents are speedily discharged, and 
the empty trucks are lowered at the opposite end of the gantry. 
In this way a large number of even the largest wagons can be 
unloaded in a comparatively short time, and with a small amount 
of labour. In some cases the loaded trucks are elevated to the 
top of the gantries by powerful steam or pneumatic hoists. The 
coke itself is chiefly obtained from what is termed the Auckland 
district. The Middlesbrough iron furnaces are situated 
above twenty miles from the boundary of the coal-field of 
South Durham, as at present opened up. The collieries 
lying within a few miles of Bishop Auckland have for a long 
period furnished the greater part of the coke used in the Cleve- 
land furnaces, but a considerable quantity is now coming in from 
other parts of the South Durham coalfield. The coke varies a 
good deal in quality, but that supplied by Messrs. Pease and 
Partners, and by Straker and Love, commands the best prices, 
being very free from sulphur as a rule, and yielding a small 
percentage of ash. The development of the Cleveland iron trade, 
and the still more recent extension of ironworks in the Cumber- 
land and North Lancashire district, have caused such a demand 
for coke that the colliery proprietors of the Northumberland and 
Durham field have been long able to secure highly remunerative 
prices. They have introduced many improvements into the 
method of manufacturing coke, by which at the present time a 
high percentage of carbon is obtained from the coal. It is to be 
regretted, however, that the vast quantities of gaseous matter 
thrown eff during the coking process are almost invariably 
wasted, nor would it be easy to adopt plans for the utilisation of 
these valuable materials. In the more recent patents the regene- 
rative principle is tu a slight extent introduced ; but as it is not 
generally practicable to have manufactories close to the coking 
ovens, it is not likely that the waste heat from the coking process 
will ever be fully utilised. The borough of Middlesbrough 
owes its rapid growth to the development of the iron trade on 





the banks of the Tees, and has now become more thoroughly | 


identified with the iron trade than is any other place in the 
country. The fact is, that Middlesbrough has depended on the 
manufacture of iron almost entirely; although secondary in- 
dustries are springing up in the neighbourhood, the fluctuations 
in the iron market affect the town and district most intimately. 
From an obscure village the place has risen within the last 


centre and shipping station. 

The remaining north of England blast furnaces are scattered 
over Durham and the south of Northumberland in small groups, 
the most extensive being that belonging to the Rosedale and 
Ferry Hill iron Company. The nine furnaces of this company 
are situated near the Ferry Hill station. They consist of three 
small furnaces—two of which have been recently enlarged; of 
four 80ft. furnaces, and of two gigantic furnaces—one only of 
which has yet been put in blast. These latter are 105ft. in 
height, the width at the boshes being 27ft. The ironstone used 
by the company is obtained from the extensive deposits found 
near Rosedale Abbey, in the south-west of the Cleveland district. 


The stone is partly a magnetic oxide, and yields a higher per- 
centage of metallic iron than is the case with the majority of the 
North Yorkshire ores. The works stand just on the confines of 
the coalfield: seven furnaces are in blast. The South Durham 
Iron Company have three furnaces at Darlington, two of which 
have lately been raised and are now 80ft. in height. Two out 
of the three furnaces are in blast. A few miles from Darlington 
to the eastward are two furnaces erected and worked for a short 
time by the Middleton Iron Company. They are now out of 
blast, but will be put in operation again shortly. The Norton 
Iron Works, near Stockton-on-Tees, consist of three small furnaces 
out of blast, and another—a new one, remarkably large—and 
said to be producing good results. The two Carlton Iron Works, 
a short distance to the north, were the property of S. Bastow 
and Co. (Limited), but the concern is now in process of liquida- 
tion, and the furnaces are idle. 

About three miles beyond Bishop Auckland we come to the 
Wilton Park works of Bolckow, Vaughan, and Co., where four 
blast furnaces are in operation, one making hematite iron, andthe 
remainder using the ordinary Cleveland stone. 
the furnaces is mostly used in the forges and mills adjoining. 
Following the same line of railway, the five small furnaces 


of the Weardale Iron Company, at Towlaw, are reached The 
ores used are principally obtained from the carboniferous 
limestone, and are of a spathic character, producing a quality 


of pig iron resembling the best Staffordshire “ mine” iron, Only 
two of the furnaces are now in blast. The same firm have 
another furnace not in blast in the neighbourhood of Stanhope. 
Proceeding along the railway, which here passes through a wild 
moorland district, the Consett Iron Works are at length reached. 
These are situated about fourteen miles from Newcastle. There 
are altogether eighteen blast furnaces belonging to this firm, 
but a considerable number of these are never likely to be 
worked again. Five are now in blast, and eight more may be 
put down as available if necessary. The furnaces are nearly all 
of small size, having been built originally for the purpose of 
smelting some ironstone obtained from the coal measures of 
that portion of the field. 








In the Tyne district several blast furnaces are in operation. 
At Jarrow, Palmer's Shipbuilding and Iron Company have four 
furnaces, all in blast, and very conveniently arranged in connec- 
tion with the other parts of the extensive works belonging to 
this firm. The two furnaces at Wallsend, on the north side of 


the Tyne, also belong to the Jarrow Iron Company, but these 
have been out of blast fora long time. At Walker, also on the 
north bank of the Tyne, Losh, Wilson, and Bell have three 
blast furnaces, none of which are in operation. At the Felling, 
on the south side of the river, H. L. Pattison and Company have 
two furnaces out of blast; Sir W. Armstrong and Company 


| have a couple of furnaces at Elswick, about a mile above New- 


castle, where a local ironstone of excellent quality is smelted 
with a proportion of Cleveland. Only one of the furnaces is 
now in blast. If to these we add one furnace worked by the 
Tyne Iron Company, farther up the river, another at Washing- 
ton, on the banks of the Wear, worked by Bells, Hawks, and Co., 
and three at Birtley, near Chester-le-Street, we complete our list 
of blast furnaces belonging to the north of England. Several 
other furnaces are still in existence, but as they are never likely 
to be put in blast again, it is not advisable to include them in 
our notice. 

The works for the production of pig iron in the north country 
are thus seen to be scattered over a wide area, extending from 
Whitby in the south to Newcastle in the north; but all are 
within easy access of the principal seaports of this coast. 
Tabulating the various works enumerated above we have the 
following :— 
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ON THE MANUFACTURE OF STEEL. 


(Concluded from page 223.) 


Mr. HARGREAVES, in responding to the invitation of the Chair- | 


man, remarked that it seemed tolerably well known who the person 
was to whom allusion had been made. He had been called over to 
see Mr. Heaton, who had got the process in hand, but could make 
little of it. He could not keep him (Mr. Hargreaves) entirely in 
the dark ; but tried to bribe him to submit to the terms which he 
chose to dictate. He, on his side, had treated Mr. Heaton with 


| the fullest confidence, so much so, indeed, that he never took care 


to ascertain whether the patent had been taken out in their joint 
names or not, and he was quite ignorant of the necessary formality 
of a declaration, being under the impression that one declaration 


aS | would dofor them both. He never was set on the right track until 
quarter of a century to be a most important manufacturing | 


it was too late. The patent had been taken out by Mr. Heaton in 
his own name only nearly twelve months before he (the speaker) 
discovered the fact. Mr. Heaton made promises of what he would 
do for him ; but he did not want anybody to do anything for him, 
and did not care about saying “‘thank you” toanyone. The whole 
of Mr. Heaton’s part in the invention consisted in the false bottom, 
which had been explained to them. In making a comparison 
hetweeen the two processes, Mr. Hargreaves remarked that Mr. 
Heaton’s system consisted of taking a false bottom, with perfora- 
tions, through which he supposed the gaseous products were 
evolved. But it happened that the action was nothing of this 


The produce of | 


| oxidised it gave off no gas; it became solidified. 


loose at the mercy of the iron during the violent ebullition. 


In 


' the case of his (the speaker’s) process, however, the ebullition was 


not nearly so violent as in the other. He used materials which 
regulated the rapidity of the action ; and he was enabled to regu- 
late it so that a person could safely stand by the side of the 
converter during the time the process was going on. He did nét 
without a trial know beforehand exactly how the iron would 
behave ; it did not always act alike. For instance, iron containi 

a small portion of silicon, and a large proportion of carbon, ‘woul 
burn more violently than when it contained a large proportion of 
silicon and a small proportion of carbon. When iiiece became 
When carbon 
was converted into carbonic acid it went into the form of gas; 
but he got over the difficulty in this matter. After he had 
mentioned the matter to Mr. Heaton, who was a mechanic, while 


| he (Mr. Hargreaves) did not take any great credit to himself for 


| gentlemen to-go 
h h H 


his abilities in this respect, the mechanical elaboration of the 
»yrocess was left in his (Mr. Heaton’s) hands. Before the latter 
had secured his patent, he (the speaker) was requested by several 
into the manufacture with them, but he refused 
e lered he had bound himself to Mr. Heaton, and 

they saw the result. Mr. Hargreaves then went on to explain the 
chemical operation which took place in the experiment that had 
just been witnessed. It consisted, as they would see, in a little 
nitrate of soda and oxide of iron being converted into a solid mass 
by simple means. He had to damp them, not exactly to forma 
paste, but so that they would adhere when the material was dry, 
This (producing a sample in explanation of his remarks) was held 
firmly to the bottom, and of course, there was no rising in the 
operation. The iron acted upon the surface until the nitrate of 
soda was fused, and very shortly became converted into gas, which 
rose, and left the next layer exposed to the action of the iron. 
Thus the process went on until it reached the bottom of the 
converter. The first action of the oxygen from the nirate was to 
convert the silicon into silicic acid. This combined with the soda 
and formed silicate of soda. ‘The gas evolved consisted of nitrogen, 
which rose to the surface; afterwards the carbon began to be 
seized upon, and then instead of the scintillations they had 
observed, there was a pure carbonic oxide flame in the latter part 
of the operation. The slag contained all the impurit es extracted 
from the iron, with the exception of carbon, which was carried off 
in a gaseous state. If they wished to make steel, they used a 
sufficient quantity of oxidising materials to remove all the silicon, 
and just as much carbon as was required; and by using these 
converting materials in the way he had just shown, they were 
enabled to regulate the quality of thesteel. If they came across a 
different quality of iron, they simply made a small experiment to 
ascertain the quantity of converting mater and then 
they could get pretty nearly any result they liked. There were 
slight variations, but not of any consequence; and he had no 
doubt they could master all these in practice. Referring again 
to Mr. Heaton, he said that gentleman liked to show himself off, 
and had being trying to pass for a chemist ; but the refined iron 
that he had been exhibiting for steel was an instance of his know- 
ledge in chemistry. When he (the speaker) was over at Langley 
Mill, Mr. Heaton made some samples of refined iron; and his 
knowledge of the material was just great enough to enable him to 
call it steel, when it was nothing of the sort. It would not work 
under the hammer, nor would it act in the way steel was usually 
| expected todo. There was a great disadvantage felt in respect to 
Heaton’s part of the process. If he (the speaker) had looked after 
his matter himself, he would have made a better job of it. He 
had frequently regretted that he did not publish his invention. He 
was quite ready to give the thing away. He had no objection to 
letting his fellowmen know anything that might be to their benefit. 

He was not a money-grubber, and never was. He simply wished 

to leave the world a little better than he found it. 
Mr. CrossLtey wished to ask Mr. Hargreaves if he had ever 
produced steel in one operation from an iron which he knew 
contained a large proportion of phosphorus, similar to Cleveland 
pig? The great objection to their iron was really the phosphorus 
and excepting they removed that element he doubted, although 
they might form something having the appearance or the properties 
of good steel, whether it would answer all the purposes for which 
steel was required. He wished to know whether Mr. Hargreaves 
had ever had any analytical results to show that phosphorus was 
really eave 
Mr. HARGREAVES answered that he had not made any such 
analytical experiments, but had simply judge! by experience. 
Two samples of steel had been made from Samuelson’s (Newport 
Ironworks) refined iron, by the use of 7 per cent. of nitrate of soda. 
That gentleman, he presumed, did not make iron more free from 
, phosphorus than his neighbours, The steel so manufactured had 
| been used for chisels and other articles. There was no manganese 
in it, nor anything calculated to improve its qualities. The pre- 
sence of manganese would have made the iron much better. As 
an experimenter, he had always found that whenever a person 
undertook a thing under difficulties, he could make a much better 
use of it in the end than if the way was made clear for him at t! 
beginning. The difficulties he had had to encounter in carrying 
out his experiments had been the most valuable part of his experi- 
ence. He laid before the meeting specimens of steel manufactured 
from Mr. Samuelson’s Cleveland iron. 
Mr. Howson inquired whether the steel was made at one 
process ? 
Mr. HARGREAVES answered in the affirmative, but added that 
in one respect it was not. In making his experiments he used 
puddling furnace, and in consequence of the small amount 
metal with which he had to deal, and the coolness of it when 
operated upon, it solidified before he had time to run it into ingots, 
and it had afterwards to be fused. Had he possessed the facilities 
they had thot evening, and been permitted to make a trial or two, 
he could have made steel at a simple process, and could have cast 
it into solid ingots. 
Mr. Howson stated that he had witnessed in company with 
another gentleman present the process at Langley Mill. Their 
| impression was against the process. He thought Mr. Hargreave’s 
plan was the better of the two. Mr. Heaton failed in producing 
anything like steel at one process, and he could not help expressing 
a doubt whether Mr. Hargreaves could do it either. He thought 

| it would require puddling after conversion ; and as a consequence 
it would be more expensive than the Bessemer steel. 

Mr. HARGREAVES asserted that he had made steel at one process, 
| which would cut iron ; and in fact serve all the ordinary purposes 
of that material. The experiment had been made at Mr. Whit- 
| well’s works ; and that gentleman would be able to bear out what 
he had stated. It was virtually made at one process; but in 
consequence of the metal being so cold he had to fuse it. This, 
however, could not be said to constitute another. 

Mr. THos. WHITWELL stated that Mr. Hargreaves had brought 
a chisel made from Cleveland iron to their works, the edge of which 
on hammering very hard at a piece of chilled iron was only dimmed. 
An experiment of a similar kind was then made with the best 
Sheffield steel, when the edge of the tool was turned completely 
up. Thé turner at the works declared that he had never seen & 
similar piece of steel in his life. 

Mr. CrossLEY was anxious to know whether Mr. Hargreaves 
| had ever had the steel analysed that had been made from ircn 
containing phosphorus, to ascertain whether that element had 
been removed. ei : 

Mr. HARGREAVES stated that if he succeeded in obtaining really 
| good steel he did not think he was called upon to spend a day over 

its analysis when he found that he had steel to suit him to begin 
with. If phosphorus was present in steel in large quantities it 
must be rotten—would not have a cutting edge, or act as steel 
ought todo, The knowledge of this fact was as good as analysis. 
| Analysis simply depended upon certain indications and evidences 





















kind. After a few particles of iron had reached the nitrate, the | which they got from their re-agents ; and after he had got iron 


temperature began to rise rapidly, the plate is made red hot and a | converted into steel, 


rush of gas forced off the plate, and the whole of the nitrate is let 


and found that that steel possessed good 


forgeable and cutting properties, he was quite under the impression 
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that at he needed to go no farther. 
that the strictest anz aly sis could give him. 
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researches a little closer, he would d lo 80 ; but he was qu te satisfied 
with the pract results he had obtained, and the st owe 
to} ' 1 l make s ld t ) ( el l 
id rt troub! out Wh 1 l p 
‘ 
e ( 11 L P ( ler tl 

night be lu it portion 0! l : econ 

emoved, by put s refined n | into a pu l l 
working it tuere. . oe Ca 1 

Mr. © Yt ’ heornt AR 4 ey pr cegtohcte 
it was contrary . . > - Oo pee 

ed from Clev« innady =e 6 upon 
steel they h ipp seithad I only for the 

' e of knowu Hare « | confirm their 

»p- sitions or disprove them that he had pu questions. 

M HARGREAVES declared that no i him greater plea- 

un to hear such qu tions as l, no matter whether they 
* our: vble or the rev He was pe willing to stand 
i we l, and of course 
merits, ‘I e things did 
l as a personal favour 
tious or express opinions 
» fi With respect to 
I 1a a larg part of 
very e but it so 
. i 1d § agent 
nn t. He did 
i to li Lisposl ion nd 
felt that he was insult- 
AGV ‘ wno was 

( ively inex 

" 4 of 
iaintance 
ib ¢€ i ¥ that 
1 version of 
com the oxid 
pao ( Iron b 
j nabled 

th 

xi i y , ] 
1 fighting u \ 
know 1 had i M 

h q i < rol He (th I 
pr iced ) sd precept rs i ) 
ha i ) i n meu i 
an axio I f ox of iron facili l the r 

} ‘ 1 1 ) 7 
= $1 4. a l _ 
fac e 

Mr { \ l son tJ ‘ 
ne ( ice of phos 

ere ) that 

Mi B ] s did not 
remo I I is W 1 ¥ 
not a he iu 
tl y , t 
t} ) t : 

' 
: 3] 

yasse I 
ape ( 

Ir. ( i 
L 
the i 
I 
ur \ i 
1 
t 
th ’ > ! a4) 

I 4 t it was 

a rather ex v 

Ir. H pa f B r 
p wa if It 
c n t torv ‘ ‘ 4 il ; 
bu he same t ju ori i 8 at 

f ix " ! ! l latter \ 

xed it in con 
' s much mo 
pow it lf ( V 
add t it icti 
wi i be au 
of t i , 
pho ! le ) 
+h explain 
wl 
wh 
W 
T eu 
tl so.u 1 
wl I ! yer pr 
t] ‘ 7 v f ‘ it is « royed 
me I tha coul 
we t 
bi " { 

‘ \ is ¢ 
hae | by Messrs ‘ 
in i now ¢ to 
thr V or f " l 
wl ‘ works 1 
ort i l ) 

- had had ¢ ee poor 

Ss} ‘ » be obtained by fusion in 

ig furnace, which v rtain when he had to work with 

paratively cold metal. 

JIERS wis! lt is rtain how Ir, Har reaves propose 

I iron t] ne composition, and ni of soda of 

sal | i i was otten g er ; aud 
in j I le to depen tting material of 
the ] 

h HARGREAVI id the ngement h oposed was to 

mparatively ill qu t ones t proper 

] m of pig i that a le sa ev ! m pre 
1e traight in one operat Ww * he had been operating 
wit 1e kind of pig iron the proportions were telerably constant. 

le expected to have difficulties in his process: bu had had 

under ficulties which encouraged him to orward. 

Mr. BARRITT 1 to propose a vote of thanks t Hargreaves. 
He had been exceedingly interested with hi nations that 
evening. Myr. Hargreaves appeared throughly well up in his sub- 
ject, and he had drawn forth from some of the « pists present 
some remarks wh he had treated and met in a very able and 
manly manner, He (Mr. Barritt) did not thoroughly understand 


all that had been said, but he believed there wer 
did; and he trusted that Mr. Hargreaves’ 
in teaching them to make steel properly. 

Mr. Parson (managec for Head, Wrightson and Co.) seconded 
the vote of thanks, ‘and suggested that Mr. Hargreaves should 


uen present who 
researches would result 
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take the opportunity of working up his samples in some neighbour- 
ing works, and show them the results at their next meeting. 























Mr. HARGREAVES, in responding, said he believed it was partly 
with the intention hinted at by the last speaker that Mr. Whitwell 
caused the experiments to be made that night. He was afraid it 

uld be partially troyed with the sand, b he believed there 

l be enough in proper condition to give them an 1 of the 
erial, 

l Ch ig the discussion, had n one of 

nost imp l in sting n i l 1, He 
th it it was a great pity that Mr. Hu 3 yt b bl 

) carry iis researches more systematically ; but w that he 

nthe I of his taking a lab tor of h own Dar 
| i the cl n) trusted th would be able to bring 
before them happy t his analysis. 
LBFTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oJ our 
" Corresponden ts.) 
FILE CUTTING BY MACHINERY, 

Sin,—It is certainly a very strange circumstance in the history 
of mechunics that file cutting by machinery is not yet a settled 
f I know many attempts ‘have been mad by private firms to 
introduce machinery, but | i The great attempts of 
the last ten years have icashire Steel Company, 





Limited, Manchester, | ningham 





Company, 
























Limited, at Birmingham; ia both cases failure has been the result. 
Let us inquire what has been the cause —has it been the machines, 
or Das 1t been the management: I believe in both cases the getting 
up of com 3 and immanagement are to blame. As a rule 
in bus 8, parties never put dowa new machi nery for any purpose 
in la jua s till has been fairly tried yth of the 
sbove ca the companies w formed for the production of 
fore the max s had been properly tried or 
é customer on thelr boos, 

I Steel Company invested about £22,000, a ut 
uingham File Company not less than £80,000 in land, building, 

d machin ¥; nO private Company w ould have done this. 
But ¢ h yw about the machines? We may safely assume that a 


e can be made for not more than £100, that will cut, say 


l 
H . I4in, han 











| files per week of sixty hours, mind 
cperienced » understands the manufacture of 
{ for cu above by the list price in Sheffield is 4s 
lozen, by machinery 8d., or a difference of not less than 3s, 4d. 
! zen. Our friends wil naturally usk if they can cut the larg 
and most expensive files so ch y, why do they not pay dividends ? 
only answer that can be given is they have invested too much 
al fur the work produced. 
e Lancashire Steel Company have twenty-five machines; a 








c al of £10,000 ought to have been enough. The Birmingham 
File have, I believe, fifty machines; then about £20,000 
ought to hav juite sufficient for th f they had been like 
private firms—creep, walk, and then run—the result would have 
been different. 1 will now inquire what is the reason file cutting 





ee ae 4 
opted by the tra 























culbery 1 enerany a ve he 
reason is sim this, jeld masters dare not; or if you will 
wi rt: row that the other two com lid t 
4y, private p ; will not farther invest. 
\ ell by machine as by hand? This I think 
easi ‘ Lbyt ire Steel ¢ upay As 
i tor « rs th i en s id 
lists in I a I ¢ safely gu 
‘ ‘ itting iachinery is < f st 
y th ines. and can " capt hy 
5 i not been ally adopted long s 
} 23rd " _ A Mecag 
GO N N I SS FOUN i 
_ r ** Occasional Corresponden gives ‘ for 
t n connecting two parts of your report whi e to his 
ow » be entirely inde; ] 0 r. 
\ ort, very lu y fi O. ¢ 1038 creat . ty. 
a circu 4 » the b ve. and 
‘ rely 1 rect nt -en In 
y or letter uur repor t] 
f l Your “Occ ort 
D , As n fit—in his own vindication, I presu to give 
x ition, and states that Iwas wrong in every re that is, 





rt was wrong —"'el 1e 





nphatically reiterating” that 


i amount 
£1000 was save upon data, however, which, not b i possessed 

































of, I am ata loss to understand, and consequently unable to 
cdiapute, . 
It is said the 40 per cent. is not in the contractor’s pocket; I 
y much 1estion yet whether it is in that of the Governmen 
s to “O ” allusion to ‘‘contractors, dockyard detractors, 
money-making fi * I may tell him that such sources of 
c I i 
0 he satis on I feel in 
ving u ) 10F id not so 
‘ in s tutu communication W.R tICH DSON, 
M f , Ma 24th, 1868 
ATENT LAW. 
do well to cont your ¢ sure of 
t esent time thei & printin ] 
3a “pat fly o t Al 
itu ithou < I pate ed tue i S § 
1 hav the prepared paper in my ow ver since, and 
I ni " apt it for any machine may make, 
patent to lapse, A Mac KIE. 
Mar 234 6S wh 
\ERIAL NAVIGATION, 
S I 1 your 1 ballooning hasa t icy 
wha i ira quiry 1 case no em der i ne 
nautical Society replies to your warnings, v ou allow n 
plain that ‘ € his society 1s not » much to imitate 
the flight of birds as te guide and regulate the ascensional power of 
b machit 
lso say t birds must needs flap t to fly 
potentially, and that the larger birds : he least to contend 
with adverse winds. Now I have watched for two hours tl 
** Mother Cary Chicken” and the albatross—the smallest and the 
largest of the ocean birds in their flight, which is the most 
eful movement in existence. Both in storm aud in calm the 
wallow-like ‘‘chickens se skim over the wake of the ship, 
close under the stern or far away, occ asioné all; } pi ng or tre ading r 








the water and flapping their wir but generally maintaining the 
speed, whereas the albatross would career on outstretched 
s—alow and aloft, ahead and astern—without apparently a 
For ten minutes I have kept my eye on one without 
any movement beyond the alternate lateral elevation 
and depressi m in turning, and the almost imperceptible longi- 
tudinal one in ascending and descending. Their flight is in layers 
o — or short inclines, and they have the steadiest guiding 
power when against the wind. But either in storm or calm they 
have full command over the atmosphere. A. LERESCHE, 
d er, March 24th, 1868. 
THE SUPPORTING POWER OF CYLINDERS. 
s Ina recent letter I laid before your readers a coefficient 
which I calculated from experiments made by my friend, Mr. 
Schmoll—not Mr. Johnson, as lately printed—for the friction of 
the earth against cast iron cylinders. 

Such a coefficient will enable us to determine the supporting 
ower of columns as far as that is due to friction against 


Qi 
the exterior surface. On the other hand, it can be found what 


Sault 
wil 


single flap. 




















3, 











weight the « column must hs ave to occasion its descent at every 
stage during the operation of sinking, the relieving pressure of 





the water being always a, | and the excavations below sup- 
posed to be made in such a manner that no resistance comes into 
play due to the sectional area of the bottom of the ec) lind rs. 
I coefficient for ordinary gravel mixed with sand I found to be 





equal to 1434 | 
foot of frictional surf 
Thinking, Sir, it may 
ind of another 
nothing been published as yet 


cilogr. sunines per square 





readers to know 
and 
on tl 








» hav >» witl king of cylin the dark, I 

to u »flicient for a hard substratum. 
r xperiments I am deducing from were made by Mr. 
Schmoll in the same manner as described in my former letter, the 
ground being this time so-called ‘‘ marne.” This is a bluish white 
and porous limestone, unfit for building purposes, as it decays 


and can be taken off in layé rs. 

(11ft. 10in.) in diameter, the 
that of the c filling 
tons. The cylinders stood 


when exposed te atmospheric air, 

The columns measured 3°60 metres 
weight of the metal was 67°9 tons, 
151°8 tons, makiag together 219°7 
already 8°25 metres in the ground, of which 5°90 metres consisted 
of gravel mixed with sand, and 2°35 metres of ‘* marne,” including 
a layer 0°20 metre thick of solid hard limestone. depth of 
water was 4°05 metres; the pressure of the compre 1 air in the 


ymncrete 














cylinders before beginning the experiments reached 1°25 atmo- 
spheres. We allewed now 0°35 atmospheres to escape through 
the safety valve, and started the descent, which came to 0°30 
metres, at the moment when we had a pressure of 0) atmospheres 
left. Deducting from the total weight of the column of 
219°7 tons the « unteracting weight of the water, « » 85 tons 

as it asoei 3% in the column in con the 
escape of the air—l is remain, which represent the load 
necessary to overcome the total friction of the ground against the 


exterior surface, 





rea 1, the column penetrated 5°99 metres of gravel; 
its was 10°05 met sur- 
fac oO gravel, « lare 
inetres, an friction its veffi- 
cient of 1434 kilogramme v 
Deducting the 85 tons fi 1 we 
found necessary to overcome r of 
45°7 tons will sink the cylind lumn’s 





mal 


cient of 


depth in *‘ marne ” 
surface of 2°35 X 


48700 





































23 G2 = 2048 kilogrammes per square metre, or 419 lb, per square 
foot (between one-fifth and on f «¢ ior surface to 
overcome the friction of “ marne” ti cylinders. 

In conclusion allow me to exp stonishment to read 
in a contemporary that pile-driving 3) “as now,” 
says that paper, ‘‘done for br ations in the 
Seekonk River, U.S.,” is a nov , k Sir, was 
done years ago when the foundations were made of t Sz lin 
Bridge in Hungary, but this method has never since, I believe, 
been adopted in Europe, f r obvious reasc. .8. 

E, GAERTNER, C.E, 

Paris, March 23rd, 1868. 

ERIAL NAVI ON, 

Sir, —Having lately read an accou Mr. Kau s wrial 
locomotive, in which says—‘*It was constr 1 to prov 1e 
practicability of obtaining the indispensable « ined oscillating 
and sorewing motion of the wing mut wh the act of ilying 
c - not be effected,” I w led to t or not 18 
any real necess for such scre 

aiden, ethan wi s ought i i follows :—They 
should b ymposed of a quantity of vanes or itters so arranged 

to open aud allow the air t g em on t upward 
movement of the wings, and o nding to close and offer 
their full surface to the air, the wings v j 1 

rizontally, would have the effe ising t na to rise 
perpendicula 

The wings should have their fulcrum in a 1 of | 

x should be capable of sliding to and froin an ar 
same centre as the driving shaft (supposing the wings t 
direct from it), so that on the boxes being moved backwar 
forwards the wings would strike the air obliquely, there} 
the hine to incline backwards or forwards in its as 





one box was moved forwards and the other backward 
turn round. 

am in ignorance 
my humble opinion 
birds fly. 


her such a plan has been tri 
thing after the manner 


















THE TUBE WELL AND SEWAGE. 

Srr,—I read with much interest the description in your last 
of this patent and of the "telals mad with i But at the 
time I could not fail to have considerabl iving (and 
methane! 0 of the account referring to th y 

of the water so obtained to pollut from a 8 his 
iability, we are tol : red by the passing « tul 

hrough the ¢ iting the access of fluid sewage 

lets of surely there is some m ke here, 

so a mis rious importance evidently How 

can any pressu ] € pass I t meter 

the sev rere, fin : t let, 

the ne I is held to d Tl to 

end of t iltural d €\ perience proves 

I 1as been too mournfully corrobora l by the history of cholera 

and typhus outbreaks, that wells—and th ’ 
large diameter —afford a ready and never-fail ( 
as much as to the proper water sought. u- 
portant a matter be allowed to rest on wl i 1 
conclusion as to non-liability? The conch can be ¢ yt 





oy experiment. To this end let a few trials be made thi 
ground known to be saturated to the us 
there being a common well on the sp 
known to hold sewage m 
having been given let the ter ined 
ach nist, whose O} union Wo l l 





to perceive how anything hort of thi 
ufficient to settle the point. Of c« 
the difficulty now suggested belongs only 
matter is present, but it must also b 

much more widespread than is general 





Hanley, 24th March, 1868 
THE “DAW” CAR 
Srr, —I herewith enclose copy of letter received from the War 
Office on the 22nd inst., awarding me the first prize of £400 for my 


patent metallic soldered cartridges submitted by me for the late 
competition. 
If you will kindly give publicity to t! 
of your journal I shall esteem it a a favour. 
57, Thre: adneedle- street, E.C “9 o th Marcl n, 


(Copy) 


next 


GEO, 


in the 





impression 
H. Daw. 


1868. 


War Office, 21st March 
Srm,—I am directed by Secretary Sir John Paki to acqua 
the trials of the several descriptions of ammunition for breeech-loading rifies, 
which had been accepted tor co. petition in accordance with the advertisement 
of the 22nd October, i866, have been concluded i the committee by whom 
they were conducted have reported that the ammunition supplied by you has 
so far fulfilled the conditions of the advertisement as to justify them in rec 
mending that the prize of £400 be awarded to you 

















m- 





I am according!y to acquaint you that sir John Pakington has given direc 
tions for the payment to you of the sum of 4400.—1 am, Sir, your obedient 
servant, 


J. ST. GEORGE, 
M. General, Director of Ordnance. 
For continuation of Letters see page 242. 


(signed) 
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| equipment when upon the mule’s back. While referring 
here once more to mountain guns we may mention 
two forms of heavy mountain batteries, illustrations of | M. Voruz, the former intended for a field gun, the latter 
which have already appeared in THE Evyeineer for | mountedona boat slide. Except that these guns were steel, 
6th September and 22nd November, 1867, showing | that their workmanship was faultless, and that they came 
two forms of trail and carriages adapted for heav er or for | from acelebrated establishment, there was nothing specially 
lighter charges and projectiles. One gun is mounted cross- noteworthy about them, In Fig. D is shown in longi- 

tudinal section the form and 





THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBIIION, PARIS. 

No. XVIL—Krurr’s AND oTHER STEEL GUNS. 
In addition to the huge gun described in our last article | 

Mr. Krupp exhibited at Paris the following pieces :—A 

rifled breech-loading 9in. gun forged and finished in one 


replaced in case of accident. Figs. B and C also show 
forms of light steel guns, 8-pounders, exhibited by 





piece except the trunnion 
ring, which was forged with- 
out weld, and shrunk on. 
Thisgun was 180in. in length, 
or twenty calibres, of which, 
however, not more than about 
fifteen calibres were available 
for projection. Its weight 
was stated to be 12°25 tons, 
and that of the solid shot 
330 lb., or about one-eighty- 
third that of the gun, that of 
the shell 275lb. The breech- 
closing arrangement was the 
maker's cylindro prismatic 
wedge patented design, as 
described in our last. The 
gun was stated to have then 
already sustained 120 rounds 
with 45lb. charges, but 
whether with solid shot or 
shell was not stated. The 
rifling was uniform in twist, 
consisting of thirty-two 
grooves shaped as in the 
l4in. gun. ‘Lhe lead coating 
of the shot and shell was 
similar to that of the pro- 
jectiles of that gun also. 
This gun was _tolerably 
fairly proportioned in ex- 
ternal form, and _ tapered 
reasonably towards the 
muzzle; it was, from its great 


l 
eG] 


) 


Ri 


it 
q WY} 
\ 
2 


Fig. A. 


construction of llin. ster 
guns stated to have been 
constructed by Mr. Krv.pp 
for the Russian Government, 
the breech-loading arrange- 
ment having been that of Wiih- 
rendorf. Wecannot guarantee 
the accuracy of this section, 
but from the channel through 
which it has reached us we 
believe it to be trustwo rthy. 

Although presenting in our 
judgment many error’, this 
construction is in several 
respects superior to that of 
the much-vaunted monster 
gun described in our last 
impression, and upon which 
we then proposed to offer a 
few critical remarks. It is 
one thing to be a first-rate— 
possibly the first of all exist- 
ing steel manufacturers—and 
to be or to employ a capable 
mechanician as respects the 
design of machinery; it is 
quite another, however, to pos- 
sess that combination of such 
powers and knowledge with 
the tact and observation of 
the intuitive sort of common- 
judgment which are 
needful toenableany engineer, 


length, obviously intended however able in his own 
special domain, to design 


for prismatic or other very 
slow burning powder. A 
6in. steel rifled breech-loading 
gun made in one piece, like 
the last, of 4°25 tons weight, 


urtillery of a practically use- 
ful character. 

Though ourown Armstrong 
artillery presents many points 
of mistaken judgment—some 


was also shown. Its total 

length was 144°din., or about of which are being gradually 

twenty-four calibres, of which eliminated by the hands now 
entrusted with it at Wool- 


about eighteen seemed to be 
available. It had twenty- 
four grooves, similar in all 
respects to the last, the 
breech-closing arrangement 
being the same also. The 
weight of the solid shot was 
stated to be 901b., that of 
the shell 75lb., and the 


charge from 10 lb. to 12Ib. powder. 


steel field guns were ex- 
hibited, viz., a 6-pounder 
breech-loading rifled gun— 
weight, 948 lb. ; length, 78in.; 
calibre, 3°5in., the breech- 
loading design being that of 
the Prussian, Wihrendorf. 
The shell charged was 14'8|b. 
the projecting charge 1°25]b. 
large grained powder— 
the rifled grvoves, flat in 


It was stated to have | ways upon the mule, the high cheeks of the pack saddle in 
sustained 100 rounds with 12 Jb, charges, and, as was to | this case being designed to prevent the gun from being 
be inferred, though not stated, solid shot. This gun was | dragged off by contact with boughs, rocks, &c. The ammu- 
in form very like the last. Beside sthese heavy guns four | nition boxes are slungat either side apack saddleon another 





Fic. B. 


wich—it nevertheless is true 
that its success, upon the 
whole, and so far, was mainly 
due to the possession by Sir 
William Armstrong of this 
very faculty of realising to 
his own imagination the con- 
ditions of actual service, and 


submitting the methods ly which he proposed to meet 
| these to the review of a sound practical judgment, while 
the exact opposite—viz., the possession of exquisite skill 
as a mechanician, but without the practical judgment of 


the artillerist, or the imagi- 
nation, its substitute—has 
been the characteristic of the 
Whitworth artillery. But 
the utter divorce between 
these two sets of mental con- 
ditions whose union is so 
essential to the perfection of 
all, so indispensable to that 
of the creation of very heavy, 
artillery, is, in our judgment, 
extraordinarily evident in the 


the usual German form, : 
eighteen in number. An- proportions and design of the 
other 6-pounder _ breech- l4in. gun of Krupp, then 


loader was upon the double 
wedge or Prussian service 


which nothing could well be 
much worse. Let us assume 


form, otherwise identical in that, notwithstanding the 
boasted immense coefficient 


all respects with the last. A 
4-pounderrifled breech-loader 
in one block of steel—weight, 
605 lb., calibre, 3in.; total 
length, 74in.; twelve rifled 
grooves, as in the two others 
described, the shell charged 
8'5lb., the projecting charge 
i lb. The breech-loading plan 


of resistance of the material, 
a total thickness of about 
1°75 calibres at the seat of 
the powder is necessary for 
this gun. What valid reason 
can be assigned why the 
inner block (for to call ita 
tube would be almost a mis- 
nomer) should be one calibre 


here was Krupp’s patent semi- : 1. 
cylindrical wedge, which is thick at the muzzle? The 
answer we may presume 


but a slight modification of 
the plan of that of the 14in. 
gun. This gun was mounted 
upon a wrought iron field 
carriage, the upper part of 
the trunnion cheeks of which 
was made movable, and 
capable of fine adjustment in 
azimuth by means of a cross- 
screw. 

All these guns were fitted 
with the usual Broadwell gas 
ring. The last described be- 
longed to the Prussian War 
Department, and was stated 
to have sustained several 
hundred proof rounds with 
3°75 lb, powder and projectile 
of 12°2lb. Lastly, a small 
mountain gun of 215]b., 
length about 38in., calibre 
865 millimetres, a muzzle- 


loader with 6 grooves, and throwing a shell of 6°51b. in| mule. : 
form generally in accordance with the French steel moun- | and farrier’s forge prepared to accompany these batteries, | to the 
tain batteries, was shown. Fig. A givesa sufficiently exact | and exhibited at Paris. 
representation of the form of this class of gun and of ts | these gun carriages are prepared readily 
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We also illustrated the form of light smith | been left there 


The elevating screws ' of | great overhanging an 






partly ~ act as . 
enormous preponderance produce t 
{ heavy breech and breech-loading 


to lift out and be | parts, which, even with all this, still remains ne less than 


would be, the central block 
was forged and bored out of 
a cylindric ingot. The steel 
was there; it was cheaper 
to leave it there than to turn 
it off—the only way in which 
it could be removed—and in 
any case it merely gives 
weight to the gun, and so 
tends to reduce the recoi!, 
That, however, just seems to 
us to be one of the most 
serious objections that can 
be alleged against the pre- 
posterous scantling and 
weight of the muzzle end of 
the gun. We may add, for 
the side of possible defence 
of the proportions as they 
stand, that this enormous 
weight of muzzle may have 
a counterbalance 
by the 
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three-quarters of a ton. It is a petty advantage, dearly 
bought, however. 

Let us imagine this or any other gun divided into two 
by a transverse plane cutting the whole gun through just 
in advance of the powder charge. Now it is quite obvious 
that if the breech segment have complete support as 
against recoil by being propped against an absolutely rigid 
and immovable obstacle, that the gun so cut in twain 
can be fixed, will propel its projectile, and that if the mass 
of the forward segment or chase of the gun be infinite, and 
the charge be not fired instantaneously, there will be no 
motion of recoil, no separation of the two parts of the gun, 
and no escape of gas at the transverse plane of separation. 
This is one extreme case. But now let us assume the two 
parts of the gun held together by mutual cohesion, ie., 
that the plane of separation 
is no longer more than imagi- 
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more (we do not pretend to precise measurement) than 
about 1460—154 = 1306 square inches. . Of this about 
574—154 = 420 square inches are cut away to make the 
cavity, &c., for the breech closing pieces, leaving a total 
section here of only 886 square inches of:solid steel or 
449 square inches above and the same below the breech 
plugs, &c., to resist the total propulsive effort of the charge, 
which is to be expended in dragging back in recoil the 
entire mass of the gun, and of ‘the carriage and all 
else acted on through the trunnions at the moment 
of discharge. We have not the elements before us 
to submit the matter to any exact calculation, 
but if we assume, as in certain experiments with a Krupp 
Yin. gun about to be referred to, that the maximum pres- 
sure of the powder gases at discharge shall here be twenty- 
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elongation of the steel at that plane as much greater 
unit of section as the sebased cross-section is less 

that of all the rest of the gun between it and the trun- 
nions, and the effect in practice is much the same thing as 
neutralising altogether the elasticity of the steel as regards 
these longitudinal strains. In fact, it is the same case as 
that of the bolt of an armour plate chucked off where the 
section of the bolt is suddenly reduced by the screw thread 
cut into its body, and which is removed ! by the plan of 
leaving the cross-section alike everywhere by a full or pro- 
jecting thread. We cannot support our judgment by 
proof, because we lack the necessary data, but we 
do not hesitate to express our belief that if ever this 
monster steel gun be fired, a few rounds with charges of 
130 Ib. even—and that is inadequate to the weight of the 
shot—the gun and its breech 
will be found to part com- 
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the discharge that which acts 
in dragging back in recoil 
the forward segment and in 
amount a3 measured by its 
inertia must be transmitted 
at the initial velocity of 
recoil through the section of 
metal at the assumed place 
of the transverse plane. And 
again, if wesuppose the for- 
ward segment to have no 
inertia while the whole 
inertia of the gun is con- 
centrated in the rear one, 
then the recoil, no matter 
what may be its initial 
velocity, will produce no 
tension at all upon the mate- 
rial at the place of the trans- 
verse plane. So, lastly, it 
is plain that with a given 
total mass in the gun, the 
more that we accumulate 
in advance of the place of 
the imaginary plane of sepa- 
ration, and the less we let 
remain in rear of it the 
heavier will be the strain due 
to recoil upon the material of ! 
the gun at that plane, and 
vice versi. This is quite 
irrespective of thelongitudinal 
strains upon the material of the gun, which vary as the ten- 
sion of the gases (for given conditions of charge and projec- 
tile), and inversely as the tranverse section of the gun, at 
any point along its length. It is, also, quite irrespective 
of the fact that the totality of the energy producing recoil 
is measured by the work accumulated in the projectile. 
The question here is not one as to the total amount of 
work lodged in the gun, but of how that work is distri- 
buted at various points along its axis dependent upon the 
distribution of the material of the gun itself and of the 
ee rigidly united with it. Here, then, is a vice in- 
erent in every gun with a gratuitously heavy muzzle, &c. 
But in this case the evil is rendered perilously great by 
the reduction of the transverse section of the rear part of 
the gun, through which our imaginary plane passes by 
reason of the breech loading arrangements. The annular 
transverse section of the anh of this gun cannot be 
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seven tons or thereabouts per square inch—which is pro- 
bably much under the truth—we have a. total tension 
transmitted through the uncutaway parts of the breech 
here of nearly 4160 tons due to the propulsion of the 
shot only, and as this strain is impulsive, that alone will 
be equivalent to a tension of about ten tons’ per square 
inch, repeated at each discharge. But a certain large 
amount of that is expended in the tension due to draggin, 

back the whole gun in advance of the. breech plugs, an 

the entire carriage, &c.; and, lastly, we have to’ remark 
that as the transverse section of the gun'in rear of the 
trunnions is suddenly reduced from that ‘due to the 
maximum outside diameter to that of the remaining por- 
tions of the cutaway or mortised-out breech, so, upon prin- 
ciples now well understood, this is tantamount to taking 
away all power of elongation of the steel at the place of 
our imaginary plane; it is, in other words, to make the 
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of the latter driving slowly 
back through the trunnion 
ring itself. Here, at least, 
becomes evident the want of 
judgment in resisting recoil 

y mere dead and rigid mass 
in the carriage as clinging to 
the gun itself—and how very 
much superior in every re- 
spect for such heavy guns 
are our methods of bringi 
up recoil by the gentle an 

ually acting friction com- 
pressor attached to a gun 

i itself ——— as 
lightly as ible, consistent 
with "its — capable of 
withstanding the recoil trans- 
mitted through it. 

Again, it scarcely admits 
of much doubt that the two 
gawky and thin elevating 
screws behind the breech 
must get bent by their own 
inertia when exposed to the 
sudden check of recoil, espe- 
cially if the gun be at ex- 
treme elevation or at ex- 
treme depression, and the 
same thing will apply to 
the transverse shaft which 
carries the endless screws, 
If this be bent ever so slightly it becomes unwork- 
able. Well, it is obvious enough that nearly all 
these evils have grown up like a crop of fungus 
round a rotten root, as consequences of the adop- 
tion of the breech-loading principle in this huge gun; for 
with a lighter breech and less enormous preponderance there 
could have been no conceivable use for the enormously 
heavy muzzle, and the whole gun might as a muzzle- 
loader have been either made shorter and lighter, or with 
the same total weight have been made much longer, and 
thus, with a longer available chase, have given equal 
velocity with a slower burning powder and less maximum 
strain, &c.; and so the whole gun might have been 
lightened. — Bong 

But what has been gained by the whole paraphernalia 


of the Krupp patent breech-loading arrangements? 


Breech-loading in any case presents but three ends: 
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1, Keeping the gunners from exposure; 2, enabling a 
peculiar adaptation of projectile and rifling to be em- 
ployed; and, 3, giving greater rapidity of fire. As to the 
value of first here, such a gun as this ought to secure 
cover for the gunners in casemate by effective shield to the 
embrasure and by muzzle piveting. As to the second, it 
appears to be pretty well ascertammed now that a suitably 
constructed running shot muzzie-loaded, and so coated as 
to close the windage sufticiently at the moment of dis- 
charge, is at the least quite as good as any breech-loading 
projectile, which, as in the Armstrong breech-loaders and 
as in this, cannot be got into the muzzle. There remains 
the last—rapidity of fire—and to what extent has this been 
attained? 

On the 31st October, 1867, three men, being those in 


charge of the gun at Paris, the writer caused to manceuvre | 


the breech-closing arrangements before him. The result 
of actual trial—the men being requested to do their 
utmost as te speed—was that it required a few seconds 
more than én minutes to withdraw the closing arrange- 
ments and to get the gun open ready to receive a projectile 
and cartridge and imstantly to recommence the movements 
for closing the breech again without waiting a moment, 
and restore all to place again. If we add, then, to the above 


three or fowr minates more for getting into place through | 


the breech cavity the rous and thus awkward-to- 
handle projectile and the powder cartridge, we shall not be 
far wrong in sayimg that four rownds an hour would be 
about the best practice that could be expected from this 
gun, and we think we shall not exaggerate in saying that 
at least double that number might be loaded and fired 
from the same length and calibre of gun, if muzzle-loading. 


There are no less than eleven distinct movements and | 


adjustments to be gone through or made merely to open and 
close the breech, and half as many more, about, to insert the 
projectile and charge. 


October last were not trained gunners—that was possibly 
so, but they were trained mechanics, and knew all the 
parts they handled perfectly; and more in number than 
three men—and those were strong men 
the movements or their rapidity, have been useless. We 
therefore are obliged to come to the conclusion that this 
hnge gun is very far indeed from being an example of 

ractically wise or skilful design, whatever the merits of 
its material may be; and in coming to this unfavourable 
judgment we have avoided all small criticism, of which 
there was room for a good deal, that we might keep clear of 
even the appearance of any disposition to carp. Amongst 
other things we might, for example, have drawn attention 
te the large bolts and nuts by which the trunnion and 
bottom plates of the carriage are united to the ponderous 
sides. Few persons accustomed to the effects of the jar 
of recoil in such ordnance as this will probably doubt that 
the nuts will fly off there, more or less, in a few rounds. 
We might also have discussed the very important question 
of the real utility of ringed structure at all, when such a 
monstrous disproportion of parts exists as an inner tube 
of one calibre thickness, encircled by rings of not much 
more than one-fourth or one-third of that in thickness. In 
one word it may be affirmed, without being very far wrong, 
that the strength of this gun is scarcely more than that of 
the inner tube. 

In our last cut we have given the longitudinal section and 
external plan of a 9im. ringed steel rifled breech-loader, 
which, since the Paris Exhibition, has been produced by 
Mr. Krupp, and for the Russian Government, which has 
been experimented upon in the proof-house at Essen, in 
the presence of the celebrated General Mayevski, assisted 
by Captain Doppelmayer, both of the Russian service. 








This gun is, in point of external form, certainly an advance | 


upon that of the Paris monster, though in both that and in 
the singularly unskilful disposition and arrangement of the 


two coils of shrunk on rings, we deem it amenable to | 


decisive objections. The total length of this gun is about 
15ft. 9in. The chase is about 164 calibres long, of which 
about twelve are available. The breech-closing arrange- 
ments are practically the same. The gas rings employed are 
of copper, as those of the Paris great gun. ‘The total 
weight of the gun is 14 tons 14 cwt. 1 qr. British, that of 
the inner tube being 10°5 tons. The preponderance is 
ll ewt. 3 qr. 6 lb.—nearly twelve hundred weight. The 
section of the rifled grooves, of which there are thirty-two, 
are given in the illustration, both where widest at the 
breech end and where narrowest at the muzzle. The 
length of the spiral grooves is 540in. and 552-91in. 
alternately; the calibre to the bottom of the grooves, 
9°22in.; that of the powder chamber, 9°33in. ‘The breadth 


of the grooves at the breech end is 0°733in.; at the muzzle, | 


0°596in. Breadth of the lands at the breech end, 0°150in.; 
at the muzzle, 0°286in. 
loaded is stated at 275 lb.—the service charge of powder 
for propulsion, 42 lb., or about .', the weight of the shell. 
In the account of the experiments conducted with this gun, 
circulated privately by the maker, there is a discrepancy 
apparently as to this weight, however, for it is stated that 
the experiments were made with solid cast iron shot of 
275 lb. weight. We must either suppose, therefore, that the 
one weight or the other is erronecus'y given, or that those 
cast iron solid shot were shortened so as to obtain the 
same weight as that of the steel shell, and if so, the results, 
either as to velocity and pressure on the gun obtained, or 
as to endurance of the latter, are not strictly comparable, 
The experiments made under General Mayevski's direction 
with this gun had several objects in view, viz. : to deter- 
mine the character of charge that should give, with the 
Jninimum strain upon the gun, an initial velocity to the 
projectile of from 1200 to 1300 feet per second British 
Measure; to ascertain with such charges the endurance 
of the gun with a total of 700 rounds, Four descriptions 
of powder were tried for the charges, viz. :—1, Prussian 
regulation cannon powder; 2, Russian hexagonal perfo- 
rated prismatic powder—special gravity of the grain, 1°650 
—the hexagous prisms being each 1°6)in. across the 
angles, 1°336in. across from side to side, and iin. in height, 
witb seven holes, one central and six around it, distant dia- 
metrically 0°80in, from centre to centre of holes—these 


It, of course, might possibly be | 
urged that the three men who manceuvred the gun on 31st | 


would, as regards | 


The weight of the steel shell | 


THE ENGINEER. 


were built together, so to say, into prismatic cartridges, 


leaving of course vacant space in the powder chamber; 
3, Prismatic powder without holes, of three different 
densities of grain, viz., 1680 to 1°720, 1°7380 to 1°770, 
and 1:780 to 1820; 4, English large grained rifle cannon 
powder, made in England—all the others having been 
made by Herr Ritter, of Hamm, on the River Sieg, in 
Rhenish Prussia. From the nature of the a: paratus 
employed, and the extremely short range passed through 
by the shot, as measured by either the Navez-Leurs or the 
de Boulengé Chronographs, much reliance caunot be 
| placed upon the velocities ascertained, nor much upon 
' the maximum pressure upon the gun, as fixed by the Rod- 
man apparatus, upon the reliability of which we entertain 
the strongest doubts. 

It is not our intention here, however, to go at any length 
into any of the results obtained, except as respects the 
gun itself. Thirty-two rounds, as preliminary proof, were 
fired with charges of from 25 to 37 Prussian Customs’ 
pounds (the Prussian Customs’ pound is=1°10 British avoir- 
dupois pound) and after sixteen rounds the calibres were 
measured; the gun was found enlarged, generally, from 
0-003 to 0°004in. in ealibre, and at the seat of the pro- 
jectile as much as 0-008in., and at the open breech end to 
0°003in. The whole 700 rounds were fired in ten or twelve 
days ; the maximum pressure of gas in the gun did not 
exceed 4200 atmospheres, the minimum being just 
about 4000 atmospheres, when velocities of about 1200 to 
1280ft. per second were obtained. No further enlarge- 
ment of the bore was produced, after that stated as pro- 
duced by the first sixteen rounds. 
| The most notable result as regards the gun recorded is 
the considerable amount of deflagration of the metal of 
the inner tube about the seat of the shot, and especially 
about the vent, which they propose hereafter to make 
through the breech plug, so as to avoid that source of 
weakening the gun—a remedy that may prove worse than 
the disease. It has been perfectly ascertained for at least 
two years now, at Woolwich, that under equal conditions 
' the deflagration of tempered steel inner tubes, at and in 
advance of the seat of the shot and charge, is very much 
greater than with those of malleable iron, and this appears 
to the writer one very cogent argument in favour of the 
lacter material as against steel. The breech-loading ar- 
rangements are stated to have acted well, and the handling 
always easy—yet 110 rounds during one day seems ,the 
most that, as it would appear, was obtained. ‘This, 
pose twelve hours occupied, would only be about nine rounds 
an hour, or about seven minutes to the round; and if this be 
correct we may once more ask, evi bono the breech loading? 
Here, however, is the general upshot, that without sensib'e 
injury to the breech-loading or other parts of the piece 
a Yin. steel gun has been got to stand 700 
to give toa 275 1b. projectile a velocity 
per second. It would be a matter of some interest 
continue the proof, a [outrance 

If we are to presume, as the publication of these experi- 
meuts for private circulation woul! seem to warrant, 
that the endurance and other powers of this gun are to he 
deemed those of a “sample card” in the way of foreign 
artillery of the heaviest class, we may congratulate our- 
selves very safely that we are here, at least, not yet dis- 
| tanced. 
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PATENT keyless mechanism, the latest improvement in watches, 
J. W. Benson, watch and clock maker to the Prince of Wales, 
Old Bond-street, Westbourne-grove, and Ludgate-hill. See price 
list of other watches. —[ADvr.| 

FreNcH Locomotives.—The Eastern of France Railway Com- 
pany has given out an order for forty-two locomotives. Uf these 
twenty-four will be supplied by the Creusot works, and eighteen 
by J. F. Cail and Co., of Paris. 

PRESENTATION TO A, WiiuiaMs, Esq.—On Friday evening a 
banquet was held at the Bridge House Hotel, London Bridge, on 
the eceasion of the presentation of a testimonial to Mr. Alfred 
Williams, secretary to the Society of Engineers. Amongst those 

resent were Mr. T. Hughes, M.P., Capt. Selwyn, R.N., Mr. B. 

othergill, C.E., &e. The testimonial consisted of a handsome and 
costly silver tea service and a salver, which bore the following 
inseription:—“‘ Presented to Alfred Williams, Esq., by the members 
and associates of the Society of Engineers, as a token of their high 
estimation of his iaveindlile services as honorary secretary to the 
Society, March 27th, 1868,” The Society of Engineers owes every- 
thing to Mr. Williams, and this presentation was nothing more 
than a graceful recognition of his services, 

Mr. Samvet HoLpEN BLaAckWELL.-—On the 25th of March Mr. 
Samuel Holden Blackwell died, at the age of fifty-two. Than this 
gentleman England had possessed not a more accomplished iron- 
master. We know no adjective that will more appropriately 
designate him. Few of our readers need be reminded that the gentle- 
man whose decease we record with regret, was, during the quarter 
of a century which terminated with i860, one of the foremost men 
in the South Staffordshire and East Worcestershire district. The 
son himself of an ironmaster there, he and his brother Kenyon com- 
menced business early in life at Dudley, where they made pig iron 
at the Russell’s Hall furnaces. An unhappy dispute separated the 
brothers after no very long connection, and Samuel Holden 
| remained in the concern alone, stretching out his business arms in 
numerous directions, and embracing the getting of ironstone or 
coal, or both, as the case might be—in Oxfordshire in one 
direction, and in the Forest of Dean in another, whilst 
he made iron not only at Dudley but also about Wolverhampton 
and Bilston and in South Wales. These engagements were far too 
numerous and too far apart to be profitably conducted by one man, 
and the result is as we have seen. But there is a plaintive history 
about these extensive business transactions into which Mr. Black- 
well plunged. Mr. Blackwell was fondly attached to his wife, a 
woman in every way worthy of him, and her early death cast a 
gloom over his life, which he endeavoured to relieve by hurrying 
into the dissipation of business. But fora desire to occupy his 
thoughts intensely upon subjects which should be all-engrossing, 
with a view to expel a brooding over his domestic sorrow, it is felt 
with some confidence by certain of his intimate friends that he 
would have been content to have circumscribed his business trans- 
actions withinmanageable limits, and thus have left himself time 
for the pursuit of that for which he was eminently qualified—the 
study of the geology of our iron and coal ficlls. The extent of his 
knowledge in this direction is shown in his paper ‘‘The Ironmaking 
Resources of the United Kingdom,” read before the Society of 
Arts in April, 1852. Mr. Blackwell arranged and classified 
500 specimens of iron ores, which were shown. It is to his 
knowledge of the nature of this portion of our national wealth 
that we are indebted for the discovery of the worth of the volitic 
formation about Northamptonshire, Mr. Blackwell expired at the 
residence, at Handsworth, of the sister of his deceased wife, after 
his return from Par where he was one of the jurors of the 
' Exposition 
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DESSEN’S SELF-EXTINGUISHING LAMP. 
M. Louis Dessens, a French engineer, has lately patented a 
very simple method of making the flame of the miner's safety 
lamp selt-extinguishing when withdrawn from the lampcase. As 
vill be seen by the accompanyin 
ut section, the wick-holder is 
zn internal tube pressed down 

y a spring and moving vert ically 
in the ordinary burner; this 

Ider is thickened on one 
side, and has there a screw thread 


Z 





cut upon it which projects 
through a slot in the burner, and 
takes into a small screw capable 
of being worked from below 
when the lamp is closed. When 
the lamp is trimmed the wick. 
| holder is screwed up by turning 
| this nut, and the oil reservoir is 





then screwed into the bottom of 
| the lamp; in doing so the spring catch C (shown in the plan) 
| glides over pins in the little projections shown on the interior of 
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the case, and the screws remain in gear, but the moment it is 
attempted to screw out the oil case, and thus take out the light 
(supposing the miner to have got the lamp unlocked), the spring 
catch engages one of the pins, the burner revolves, taking with 
fi 
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it the wick-holder till the threaded part of it clears the nut, 
instantly the spiral spring comes into action, and down goes the 
holder, lowering the wick and leaving the mau in the dark, 
instead of allowing him, as he is too frequently disposed, to work 
with a naked light. The arrangement is very simple, and we can 
safely recommend it to the notice of mining engineers. 





South Kexstncton Museum. -Visitors during the week ending 
28th March, 1868 :—On Monday, Tuesday, and Saturday, free, 
from ten a.m. to ten p.m., 10,599; on Wednesday, Thursday, and 
Friday (admission 6d.), from ten a.m. till five p.m., 1680; total, 
12,276; average of corresponding week in former years, 10,914; 
total from the opening of the museum, 7,267,657. r 

PROJECTED RAILWAYS IN FRrance.—Two bills relating to rail- 
ways are now under the consideration of the Conseil d@ Etat. 
The first authorises the Minister of Public Works to construct, 
under the conditions of the law. of 1842, the following lines :— 
Sottevast, near Cherbourg, to Coutances; Tulle to Clermont; 
Aurillac to St. Denis; Mende to the Brioude and Alais line; Niort 
to Ruffec; Bressuire to Poitiers; Bressuire to Tours; Tours to 
ChaAteauroux; Sedan to Lérouville; Bosanzon to the Swiss frontier 
by Morteau; Epinal to NeufehAteau; St. Nazaire to the Croisic; 
Orléans to Chalons-sur-Marne; Arras to Etaples. A subvention 
of £540,000 is proposed for the Sedan and Lérouville, and one of 
£60,000 for the line from St. Nazaire to the Croisic. The second 
pill is for the construction of a railway of local interest from 
3apaume to Archiet, undertaken by the town of Bapaume and a 
private company, with a subvention from the State of £2000. 
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RAILWAY MATTERS. 
Tue Central Argentine line is now completed from Rosani to 
Villa Nueva, a distance of 158 miles, 
Tut East Gloucestershire Compa ny are dividing their line into 
sections, and attempting to make each section by itsel 





A FIRE broke out at the Toulon Railway station on Saturday, 
by which the waiting-rooms and offices were completely destroyed, 

THE Smyrna and Aiden directors are informed that before long 
a proposition will be made on the part of the Government to 
take over the line, and pay olf the company. 

Tue French iron trace is still stated to pr nt no great amount 
of animation, although it has benefited by ord iven out by rail- 
way companies, Olncr ratlway o1 sb xp ted to follow. 

THE tunnel through Mont Cenis has been advanced 96 metres 
(3ft. 34in. each) during the month of ] ry “A distance of 
8049 metres has now been pierced, and only 4171 remain to be ex- 
ecuted, 

Tue Callendar and Oban line, if it can be got forward to Tyn- 
drum will it is believed yield some return; and when eompleted 
will pay a good dividend, besiles } ig a large traffic upon 
the Caledonian system. 

Mr. C. Cowan, in seconding the a loj ition of the Pe ebles report, 


s were in a wretched condition, and 


said that some of the st 
but right to expend a portion of their in- 


he thought it would be 
come in improving them. 

linary expenditure on the Scottish North-Eastern 
Mr. Hawkshaw’s estimate has been carried to the 
until the decision of Parliament on that subject 
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suspense account 
can be obtained. 

AN agreement has been entered into between the Caledeniaa 
andthe Glasgow and South-Western Companies for the joint owaer- 
ship of the railway between Glasgow and Kilmarnock, eid Bare- 
head, and for the abandonment of the Kilmarnock direct line, 

AR " \N contract for iron and stecl rails, with their aecessorias, 
is stated to have been secured by MM. de Dorlodot, of Acoz, but 
precise details on the subject have not yet tram pired. The duty 
hitherto levied on pig iro | into Russia is expected to be 
removed. 

SEVERAL orders for rails have been given out recently by Prussian 
rai'way companies; the Thuringian having ordered 6000 tons, the 
Mein and Weser 1500 tons, and » Rhen sh 4000 tons. The eon- 
tract price in the last case is £9 9s, Gd. 7 n, With a guarantee 
for tive years. 

ExT : freshets and much damage to railways, bridges, and 
the po tions « “ft citi ring on watercourses are reported from 
all parts of America. The past winter has been more severe than 
any for several years, and the sudden thaw has swollen the rivers 
almost beyoud precedent. 

THE only bill promoted by the Caledonian Company in the 
present session of Parliament is a bill for the abandonment of cer- 
tuin authorised branches, and for extending the time limited for 
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accoun Great W aad ‘ompany for 
the half wr endi sist of Ja t Board have 
de i commending a dividenl at the rate of 4) per cent, 
per " e of income tax, reserving £5000 for snewal of 
ferry steamers, and cars ying f ird to the current h 
A GENERAL strike upon a dispute ab Ww s has begun upon 
the New York Central and H n Railroads in New York. 
These are Vanderbilt's roads, and the turning out on strike just at 
this time of thousands of Ss labourers to have been 
fomented by t Drew ] to i t vere struggle 
about ** Eric 
THERE is at length a pr ot p rers to London by 
the South-Western Railwé ng rd t access to the 
City by the Charing nd Can reet line. An 
igreement for that purpose | ithe S 1-] rn and South- 
Western Companies was signel on | " read to the Com- 
mittee on the South-Eastern and Brighton smation Bill. 
Tue Metropolitan Board of Werke stats tha > non-completion 
of the last section of the Thames Emban is no hindrance to 
the M tropolitan Distric t Rail : t I is to be con- 
structe independ y of ri i from the Temple 
Gardens to Blackfriars Bridge, and i by the Thames 
may be begun and carried] to co 1 without a day dele. 
as far as tl ent km 18 ¢ nh 
Two railway compensati s Ww tried at the Live 1 
assizes on Monday. In ¢ HI .bane, a civil engineer resident 
at New York, sought tor ipensation for injuries received 
on the London and North-W rn Railway, Beckley, in Decem- 
ber last. The company had paid £209 into court, and the jury 
awarded £500 more In the other ¢ Mr. I inson, of Preston, 
vet surgeon, sought to recover dainages for injuries received 
on t¢ h of September, wh ‘ from Preston to Liver- 
pool, on t Lan i nl Railway. A verdict was 
returned the p Da fi q 
Tue Tott Junction Company’s report 
states that n t, which, with the co-ope- 
astern Companies, will, the 


ration of t 
} enham to the Hampstead 

ned for public traffic during 
determined to avail them- 


direc 
and Ci 





» directors 











it 
the « unity of raising the necessary capital 

act th iorised junction with the Mi Nand Company's 

Pancr »mplete the connection between the 

em Eustern Railway and the Docks, 

WI imes that the Board of Works have 

cine =o 1 solid embankment fromthe Temple 

Gardens to Blackfriars Bridge, or a roadway upon arches, that the 
decision of this question is n uy before the railway can be 
proceeded with, and that if the Metropolitan Board of Works will 
proceed vigorously with their embankment and roadway from 
Temple Gardens to Blackfriars Bridge, the embankment, the 
embankment roadway, the railway, and the walks and gardens, 





may all be completed and in the enjoyment of the publie in leas 
than twelve months from the present time. 
ON Saturday evening a shocking accident coommved at the 
Blackfriars station of the Charing Cross R ailw ay, by which one of 
the company’s porters lost his life. At about a p- uarter to nine 
o'clock a train was moving from the station when a passenger got 
into a carriage, leaving the door open. A porter named George 
Hilbert ran after the train and endeavoured to shut the door, but 
in doing so he was thrown down, and fell between the platform 
and the train, and the wheels passed over his body, mutilating him 
in a frightful manner. The poor man was immediately conveyed 
to Guy’s Hospital, where he expired shortly afterwards, 
A DREADFUL accident took place on the 20th ult, on a steep 
gradient between Geisslingen and An tetten in Wurtemburg. A 
goods train composed of twenty-five cars was coming down the in- 








cline, when a wagon of too slight a construction, being the third 
in the train, iiedie broke do The locomotive getting de- 
tached pursued its course with nductor and a stoker towards 





Geisslingen, but the twenty carriages that followed the fractured 
car were precipitated upon it with a fearful shock, mounting over 
each other till a vast heap of ruin was accumulated. Three per- 


sons were completely crushed; a fourth was pierced through and 
through by a hop stake, and several others were found to be in so 
deplorable a state as to require to be taken to the nearest 
hospital. 


NOTES AND 

A prece of lace has been woven by 

long and one yard wide, we 3oz. 2dwt., and which 
could easily be passed throu; gh a very small finger ring. 


LEUWENHOCK has computed that 100 single threads of a full- 
grown spider do not equal the diameter of the hair of the beard, 


M SEUEAEDA. 
1 native of India, ten yards 


ighing but 





larger than one of a full growth, conse quently 4,000,000 of a young 
spider's are about the size of a single hair of a man’s 
beard. 


asserts that dogs ina state 
howl, and growl. The 





Garpiner, in his “ Music 


of Nature,” 
of nature never bark they sit 


ply w hine, 





bad previously carried to America had lost their propensity for 
tking. This peculiar explosive seems to be an acquired faculty, | 
which the animal derives from his ; ions with man. 

THE nitrous fumes evolved when a Bunsen battery is at work 
render its employment in confined situations very pr er err 
If, however, a cell be filled with am aqueous solution of picrie acid, 
and if instead of dilute sul ites ie acid a solution of common -” 
be used, a powerful action will be obtained. The addition of 
few drops of sulpharic acid tc » the picric acid solution will qeatly, 
increase the strength of the current. 

AN appendix to the consular reports shows that in Tasmanis 
workings have been successfully opened at the north end of the 
Douglas river coalfields. Coal of good quality for steam purposes 
has been discovered on the east coast of South Brani Island, at 
Adventure Bay ; and a bituminous coal of fair qualit hang he = a 
pw poy: near Hamilton. C cal deposits are 

$ the finest quality was found at Point Noir ; it eody vapid 
with much flame. ’ 

Ar Iwanai, in the island of Yeddo, in Japan, coal mines have 

en discovered. An experiment was made with some of = 

f the seams, in the galle: 
79 lb. of coal yielded 1772 


coal picked out from the surfac 
of her Majesty’ 2 ship Salami 
— of ash, 1°5 per cent. of clinker, an average volume of 
and @ strong durable flame. Another coalfield was found at 
i The 








issociat 















1a 





Veddo, in the immediat of the port of Hioge. 
natives had been working it for the last ten years, but not con- 
tinuously. 


Pxussia, as is well known, is rich in mineral fuel, especially im 


very coals, The quantity of coal to be obteined by the work- 
ing of the coalpit of the river Saar would suffice for the supply of 
300 years, at the rate of 2,500,000 metrical tons per annum. e 
coal pits of the river Rubr ex id over ten miles in length on the 


yeing equal to 24,000 Prussian feet, 
lish miles. There are sixty-five strate 
p, th i thickness of which gives 
en estimuted that the produee of these 
rate of 1,000,000 metrical 


Lower Khine, a Prussi 
nearly four two-thirds 
of coal more than 2\i 
a pure coal 210f¢. It 
pits will last more than 5000 ye 
tons per annum. 
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A PHILADELPHIA physician, Dr. S. W. Mitchell, has been ex- 
perimenting upon the venom of ra nakes, and eoneludes that 
there is no antidote to the _ poison, the remedies usually applied 


» acid applied externally 


being nearly or entirely usel 
cting the local cireulation. 


soinetimes delays the result in¢ rely by 
, 1} 




















He has also confirmed t} neral b t the poison is abso- 
lately innocuous when swallowed, it being incapable of passing 
through the mucous surfaces; also that it is so altered during 
digestion that it enters t i | as a harmless substance. 
The venom is pot injur to the rattlesnake itself, or to any other 
of its own species. The do 1es considerable value to large 
doses of alcoholic liquors, es; y where the patient was not in- 
toxieated at the time of | 

Ar the Atlas Steel W: G )w, a very neat contrivance has 
for some time becn used for enabling the observer to determine the 
point when the combustion of the carbon is completed in 
the converter, A sq thin frame poten Me a combination 
of coloured glasses, for instance, one dark yellow and two 
blue, or any other c g 5 together a very dark 
neutral tint. Looking at the flame through these glasses 
affords the double advantage of preserving the eye from un- 


wl of making all smoke and 
e fame, when thus viewed, 

ncy due to the burning up 
s toa deep red at the moment 


pleasant e .ects of the intense 

other disturbing changes invisi 
looks white so long as the inter 
of the carbon continues, but 
all the latter has been co 








from wood, as practised in 

subjected to the action of 
pongy cellulose. This latter has, 
luct, but is now eonverted into 
led for twelve hours,in “pry 
s volume of water. The acid 

r formed from the spongy 





In the process of making paper 
Zu round dises of w 
hpdstekioets acid to dis 

until lately, been a wast 
alcohol in this way: -The w 
chlorie acid, dilut ed with t 
liquid, which is charged witl 














cellulose, is then withdrawn, the excess of acid saturated wit 
lime or chalk, and a small quantity of yeast is added, the tem- 
perature being kept at about U8 deg. I pine rmentation soon en- 


sues, and when bubbles of « re no longer evolved, 
the liquid is distilled to o! 
M. Batsamo has prcsented to the French Academy a bat 
both elements of which consist of iron, the one being immersed in 
a solution of chloride of ealciumn, he other in diluted sulphurie 
acid, the two solutions being separated by a porous cell. The iron 
in the sulphuric acid acted as the positive element, and the other 
as negative, A constant and quite an intense current is obtained 
by this arrangement. Anothe r novel batt ry termed an “ electric 
buoy,” is now being exp It consists 





in tae »yhol, 








+ 
th 





ented upon at Cherbourg. 










of a zine plate and a cy r of carb on, attached te a cross piece 
of wood, having sea water as an e g liquid. Still another 
variety is that of M. Miergue, of B , consisting of a cylindri- 
eal cell of porous carbon, aini acid, and an exterior 
cylinder of amalgamated zinc in a cell full of water. 


Dr. ADoLPs Ort, a frequent contributor to these colurans, has 
been examining frozen potatoes for the purpose of confirming or 
disproving the truth of the common the ry that the sweet principle 

rozen potatoes is due to the conversion of starch into sugar. 
After a long series of experiments he concluded that this sweet 
rinciple was caused, during the freezing and thawing, by the sap 
ursting the cell and thus destroying vitality ; at the same time 
decomposition sets in, which, though retarded by the cold, is not 
entirely arrested; the more so as at the season most likely to fi 
y during & snow storm, there abounds that powerf 
agent, ozone. The outer portions, no doubt, are first 
by it, and may thus be transformed into diastase, a body 
possessing the power of converting a comparatively large quanti! 
of starch first into dextrine, and then, at the temperature of 1 
deg. to 170 deg. as in the process of cooking, inte sugar.—Scientifie 
American. 

In a recent lecture on alloys by Dr. Matthiessen in order to 
illustrate the difference ~~ ween chemical combination and the 
solution of metal in metal, the lecturer plunged a rod of gold and 
another of copper into separ: em portions of molten tin contained 
in small crucibles heated by the flames of Bunsen gas burners. 
The gold combined rapidly with the tin; but the eopper rod, 
though previously tinned to ensure perfect contact between the 
two metals, was not perceptibly ted. To appreciate the im- 
portance of "these phenomen ist remember that the fusing- 
points of gold and copper are almost identical, and far higher than 
the fusing point of tin. By a modification of the experiments 
performed with the molten tin the difference in the behaviour of 
ie and copper was exemplified in a still more striking manner. 

gold rod superficially tinned when held in the gas flame melted 
at once like a rod of pure tin, while a tinned copper rod exposed 








to = same temperature remained unaffected as a whole, though 
the coating of easily fusible tin melted. 


and when the young spiders begin to spin, 400 fibres are not | 


Australian dog never barks, and Columbus found that the dogs he | 





' MISCELLANEA. 
A MOVEMENT for the adoption of short time has been commenced 
in East Lancashire. 
| Emppoyment is said to be still hard to obtain in the east of 
London, though things are no doubt improving. 
| Lorp Joun Manners deter mines that Paget’s Gate into Rich 





mond Park shall be open to every one, or to no one. 
Tae French Government are understood to be interesting them- 








































































| selves in the discovery of a coalfield east of the ( 
| THe new buildings for the Charterhouse, which are to be erected 
at Godalming, will be from designs by Mr. P. Hardw 

Tue United States seem to be feeling their way t 1 in- 
ternational copyright act, though only from selfish mo 

| TRADES’ Unronssm has reached Switzerland, and the workmen 

| of Geneva are being turned out by bands of men on sts 

Lorp JOAN MANNERS states in the House th: tain 

when Burlington House will be ready for occup toyal 
Academy. 

THREATENING efforts are being made by the colliers on strike at 
Wigan to prevent non-unionists continuing their work, but thus 
far unsuccessfully. 

Duriwe the past four years 931,284 head of cattle were 
imported imto the United Kingdom, and the largest imports 
occurred in 1865. 

Tue Belgian eoal trade has not presented much variation of late. 
The demand hes not, however, improved, either for domestic or 
industrial qualities, 

Me. Cuptrr states, in a recent report to the City authorities, that 
it is expected the new Blackfriars Bridge will be opened by the be- 
ginning of next year. 

It is a sign of the times when, as on Saturday , noble and 
gentle philanth: ophicte assemble at Wills’s Rooms and form agri- 
cultural labourers’ ** unions.” 

Tue ironmesters at Birmingham on Friday decided to reduce 
prices 10s. per ton, and wages 10 per cent. The notice to tae work- 
men is to be given to-morrow. 

Four hundred tons of mackerel have been caught in Cornwall 
during the last fortnight, and the fish are retailed there at 
34. each ; in London they are 11d. each. 

Mr. Harwoop states that the new viaduct at H olbort ill will, 
so far as carriage traffic is concerned, be available for use at the 
end of this year or the beginning of next. 

Tae Thames Eabankment road is to be carried on piers from the 
Temple Gardens to Biaekfriars Bridge, with entrance for barges to 
the existing wharves underneath the roa. 

THE imports of English coal into Belgium last year w 169.089 
tons, as compared with 61,486 tons in 1555, and 17.8°9 tons in 
1865. {his PP ogressive increase has excited much attention am ong 
Belgian coalowners. 

THE steamer Magnolia blew up on the 18th ult. twelve wiles 
above New York, killing forty persons. The boat then took fire, 
and a secon] explosion from powder on board left nothing but the 
hull, which at once sunk. 

Ta 5090 weavers and spinners at Fall River, Massachusetts, 
w ome time azo struck for hig she or wages, at yie lied to their 

| employers, and gone into work at the old rat “he loss of wages 
| by this s rike is 60,000 dollars. 

A COAL owner wrote to the Tim es on Monday to point out that 
the London ¢c>al-dealers charge as much for cart ing zy coals from the 
wharf to the consumer's cellar as is pont to the colli for ex- 
cavating the coal and bringing it to the surfa 

THE number of English and foreign cattle brought into the 
metropolitan market during the four years w 1,325,799 

} head, 715,204 of which were Eng ) 595 ign, thus 
| showing that the proportion of foreig was { VE 16 
per cent. 

THE disturbances that have for some tir ne stopped the fac tories, 
mines, and furnaces of the Charleroi i di sti > at an end, and the 
men are returning to their work. Eng has no longer a 
monopoly of strikes and their effects, and the future is e to be 
still more comparatively in her favour. 

THE Natal coals obtained from the Biggarsberg and in Newcastle 
county have been tried on board the port steam tug, and are pro- 
nounced quite equal to the best Newcastle steam coal; but it is 
not clear that these coals are obtainable near enough to t! past 
to be largely available. 

Ir appears that the production of coal eff 1 the Dortmund 
district in Prussia last year was 10,365,035 t s compared with 

9.291.250 tons in 1866. The considerable inc i roduc- 
tion last year (1,074,785 tons) was rath2r more th bsorbed 
by the increased consumption. 

THE commander of the Hydra, surveying vessel, disapproves 
Kooria Mooria as a station for the projected submarine « to 
India, on account of the approaches being rocky. He r08es 
taking soundings for a direct line between Aden and Bombay, 
where the cable would pass overa smooth undulating bottom. 

THE Times states that a question with regar d to the value of the 

es awarded at the Paris International Exhibition to Messrs, 

oward and Messrs. Ransomes and Sims, for agri ral 
machines, having been referred to Mr. Fairbairn, the engin he 
has decided that the prizes awarded to each of these firms were of 
egual value. 

A Local dispute between the Greenock ship joiners and their 
employers last week is expected to lead toa general lock-out of 

the joiners employed in the various shipbuilding yards the 

Diyde. The dispute in question arose from a deimand of the 
joiners for an advance in their wages of 2s. per week, with which 
the masters refused to comply. 

Ax explosion occurred on Monday in Lowther Pit ar Work- 





ington, Cumberland, by which five men were serio 





fortunately none of ‘them fatally, injured. All were more or less 
severely burned about the face, head, and hands. The explosion 
occurred through one of the miners having a lamp which through 
the gauze having been injure, allowed the foul air tocommunicate 
with the flame. 

tors in 


THE dispute peteees the colliers and the colliery propri« 





Bouth L some exciting proceedings in the 
neighbourhvod of Wigan The interference of the police has been- 
several times called for to prevent violence by the men on strike 


towards those who bave accepted the masters’ terms. Two men 
have been committed for eharged with heing the perpetrators 
ene of the “ knobsticks,” described 





& week ago. 

Tue increase in the imports of cotton from the United States 
this year has been v great, 792,336 cwt. having com: hand 
from that quarter to February 28, as compared with 486.415 ewt, 
in the corresponding period of 1867, and 570,735 ewt. in the ccrre- 
sponding period of 1866. British India, however, sent us only 

| 102,539 ewt. of cotton to February 28 this year, it 


com! 
1 305 





96,500 cwt. to the corresponding date of 1867, a 
to the corresponding date of 1866, 

AN extraordinary step has lately been taken in p! 
By a process which is still a secret M. Adolphe Braun, of ] 
(Haut-Rhin), has produced an immense number of 
fac-similes of the best drawings left by the great mast 
new photographs are superior to all former works of the 





kind in the ordinary excellences of detail and surface q y. 
They also reproduce exactly the tint of the original, neutral, 
brown, red, or greenish, as the case way be. They are confidently 
asserted to be absolutely permanent, but this must of course 
remain to be proved by time. Messrs. Colnaghi, of Pall Mall, and 
Messrs. Hayward and Leggatt, of Cornhill, have a large number 


| of M. Braun's works on sale, 
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LETTERS TO THE EDITOR, 
(Continued from page 235.) 


CENTRAL 
the disgram 


BATTERIES, 
which appesred in THE 
a peculiar form of central 


to 


Srr,— Referring 








Exgtveer of the 6th inst., itustrating “ 

bittery pitented in the interests of the Thames Iron and 
Shipdailling Company, by Mr. G. J. Mackrow, and now being 
apptied to the i lac ship King George in eourse of construction 
for the sroment of Greece,” I beg to state that the principle 


involved in that desiga was patented by me in 


a 1304, 








that it has long since been published in a variety of forms, and is | | the _ frigates submitted by pudlic tender on the Ist May, 1867, 

well known as my invention. for which I was complimented by Admiral Robinson, ¢ Con- 
In. 1366, I fitted the Bolivar armed serew transport on this toller of the Navy, at the discussion of Captain Coles’ paper “ On 

prineip.e, in conjunction with Mr. Dadgeon (the guns on the faces | the i? v. the Broadside System,” the following day, vis., 


“combined end-on and 





Semen the design for a frigate on my 
broa:dside principle,” w hich ubn to the Admiralty in 
October, 1806, and about the same d to several foreign govern- 
ments. In this design you will percvive that the position of the 
ports on the faces or ends of the central battery, both on the main 
= upper decks, are shown with guns training through an are of 

90 deg. on the same pivo Ihe object and intention of this 
arrangement was cont “mpla od in my patent, and the method of 





accomplishing it is precis 
notice, only being for a frigate the 

tion to the required number of 

is plan was adopted by the / 





Le 


guns, 


or en be of this ship's central battery would train through an are of | of M 






7 . e72..75 
! patent principle. 
e{S. « 65. 
a 5 i ‘ 
! 
iS « » 57.” ofd s) stem. 
<4, 048 2! 
2. 240 ej 
2. » 30.-— 
2. » 205-1 
4@protectep cuns| 
Cpe 
ict ASTERN 





Pian of Armour-plated Frigate, with indented 
sides and recessed ports, om Captain T. E. Symonds’ 


Tiastrates the diferentes between the “command” 
attained by the recessed porte as compared with the 


2 Cuus ar 66 
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when heted with a slide), and since that 
him irenclad gun vessels having central 
e principle, aly nost identical in form and pro- 
) ram, which have been sent all 
between them and Mr. Mack- 


from 75 deg. to 
time 
























ion 








tural point of view, as well as 


euns 


e best, in : 
p and trainin ies 
lackrow that the guns in his ba attery train 












the structure is 
perhaps, would only 
xperien ce in working heavy 
1 their own bulwarks to attain an 





guns. 


it the face of his battery is an gular at its | 
, whereas in my design it is slightly curved, 

















L—3 
The same design was r f the most distinguished 
officers in her Majesty's , to é und representatives 
of foreign governments, aiso at the Institution of C ivil Engineers 
during the diseussion of Bon >in January, 1867, am 
formed the principal f re in r I read at the Royal 














United Service Instit: : la ving, entitled, ** The Com- 
bined End-on and Br \si ] copy of which was 
furnished to the Thames I: i 1 with all other 
shipbuilding firms. I ; 1 the design for a frigate on 
my principles sent in i ring and Iron Ship- 
building Company, in « vith « r firms, on the 29th 
July last, the similarity of the arr sof the central batttery 


is even more ye x than in t mer ¢ 

How under 
ployers can clain n original 
im question, or how they can « protect 
in February, 1868, I am at a loss to 


Iackrow or his em- 
central battery 
yn for it by a patent | 
. E. SYMONBS, 


hese ¢ mst 3 I 








LWAY 


ECONOMY. 

27th inst., in a leader on the 
ent ~ is drawn to the great disproportion be- 
I ad and the gross weight transmit? Having 
ted with railways more or less for the last thirty years 
verify all that you have said on that subject, and I 
nsmit you a case in point, where on a railway in the north 
f England this mania for heavy engines has reached a most 
ridiculous extent, and is a standing joke to all but the unfortunate 






4 ssion of the 










»—In your 




















shareholders, 

The railway in question is about thirty miles in length, and 
has ive traific in coals and iron ore. The passenger traffic 
is s es being sufficient for it. Twenty years ago the 
Wweig15 of the engines employed in that department did not exceed 


ed with a boiler pressure of 70 Ib. per square 
> capable of performing their work, which 
position of forenran to the locomotive depart- 
At the present day the same trains are 
3 upwards of thirty tons each, with a boiler 
square inch, the number of carriages and 
aining the same. 
suc that those heavy engines are ready 





for f gency that may suddenly arise. This I deny, as 
thei f power is absolutely less than the smaller engines 
used twenty years ago! It may be said that they burn less fuel. 
The consumption per twenty years ago was 28 lb. of coke. 
= su mption with the same trains amounts to 24 Ib. 
° mile, 

Then where, may it he asked, is the advantage of using larger 
engines to do the same amount of work in the same time? We 


answer in the explans ation given at the half-yearly meet- 
wry, who said, ‘‘That in consequence of using 
re construction of nearly all the bridges on the 
solutely necessary.” And he might have added, 







































econ tion of the permanent way also.” Yet, notwith- 

s this admission of the truth, when objections were made 
by s the shareholders to the great working expenditure of 
the this same official proved by a statistical report that the 
rai was worked as e conomically as any other. The use of 
suc 3 ninds one of Mr. Filer with his ‘‘ Facts and 
Fiz w'10 was ready to prove by calculation that the eating of 
tri with extravagance and improvidence. 

1 § railway economy is one well worthy the close 
att of 1 y directors at the present time. The, in 
ger things to their engineer, who in his turn levves | 
th ’ le e superintendent, who perhaps does not 
un question properly, as is evident from the case 
mr 
_ To he shareholders against such acts of folly I think it 
int t on the part of the directors to call in the aid of two 
qua i from other lines of railway to examine and report 
up ney of the rolling stock. Such a method of super- 
vi I think, prevent a repetition of such absurd extra- 
vag * mentioned above, T. P. 

SAVING LIFE IN SHIPWRECK. 

8 ye illow one who understands nothing of engi- 
i ther it would be possible to send a coil of roy 
in lon the rocks, retaining a wire attached 
to that the instal Gua anal 

n » shore by fastening the rope to 
1 w inderstand my plan with all its 
H. B. 
spondent is ir ni but we ur 
ret place the shell must needs be very 
ent R of rope; and, secondly, he would 
ling rately on the deck of the ship 








-father a difficult, and not t j is, proceeding. With 
Manby’s mortar and ¢ rdinary rocket apparatus a miss orer the 
ship is quite as successf uit, if iore so.—Ep. E 
81r,—In THe ENGIN r 27th, 1867, I notice an 
iMlustration of a cite tion of which it says that it 
has been recently ssrs. Warner, engineers, 
Jewin-crescent, Crippleg I do not know whether a patent can 
be taken out for a thing that is very old, and that has been manu- 





factured and used for years; if it cannot Mes 


is not worth much. I enclose you 4 of a valve (of which 











lar to the central battery under 
ace is extended in 


Admir: “ on the upper deck of 


| 


= = 


question of liability in the point raised; if decided against her, we 
must endeavour to get the Act amended. But judgment on this 
case is absolutely necessary. The interest at stake in this matter 
arises from my having recommended the relatives of those killed by, 
or that suffer from, accidents in mines, to seek relief under the 
Act, as I am of opinion the law of compensation has had a most 
salutary effect in making and of large and 
dangerous works to some extent careful; | would therefore strongly 


owners managers 





urge the working men all over t kingdom to aid in getting this 
action decided. It will, | know, be attended with great expense, 


| and therefore, though I have no object to gain, I will willingly give 
£20 to head the subscription to meet the expenses, and I trust 
| that the friends of the widow and of the working classes generally, 
| and even workmen themselves, will help to raise a eufficient sum 
| to have the question settled without delay. 

Allow me to take this opportunity of urging the miners through- 
out the kingdom to lose no time in exerci sing what influence the oy 
can command to induce members to support Mr. Greene in the 
motion he is to bring on after KE “for a Royal Commission to 
scide nts in mines, and the best measures 
lt cannot be said that the 
3 of last session touched 









ister 
inquire into the ca se of ac 
to be adopted for their prevent 
report of the Select ¢ ‘ommittee 
the question; it is only necess ud the report with the evi- 
dence, and look at the constit mmittee to see the 

uence exerted therein by the mining interest. 

The committee in their report n to hold that the awful 
sacrifice of life, upwards of 1400, according to the inspector's report 







his ¢ 


see 





(the numbers increasing steadily year by year), is unavoidable in 
the working of coal mines. it should also be borne in mind that 
these numbers do not represent half the casualties which occur, 





owing to the reckless system of working pursued in the mi jority 
of eoalpits. We have no ret the number of accidents by 
whieh men are maimed for die from the effects of these 
accidents. A return from the Poor Law Boards in the mining dis- 
triets would be instructive. 

I am aware that we cannot expect 
be attended to in a Pe ient like the present, in which the 
monied class is so powe fel; and I confess, after the settlement of 
the Reform question in 1832 


irn of 


life or 


the interests of the miners to 
uriiaz 
never expected to live to see the 
working classes fairly represe ented in Parliament ; but we may now 
look forward to better things, so that if we ge t a report from a 
commission composed of practical and scientific men we shall be 
able to carry a measure by which the lives of hundreds may be 
saved, which cert a will not be the caseif only the recommenda- 























tions of the cor tee are ca ed out. For instance, the chief 
recommendation of that committee is to inerea the number of 
inspectors, as if the appointment of — Pp ssible number of these 
without proper r gulations would preve a single accident. Cval 
owners think this proposal to stitl ingt iry into the workings 





| 





ift all responsibility off their own shoulders, 


to 8h 


of their pits, 












Woolbeding, Midhurst, March Zist, 1508, KINNAIRD, 
ON TH I I G OF I 

Str,—Dr. Percy, on page 658 of his **} gy,” gives his 
theory as follows:—That t r il of mis effecte 
partly by the direct ac the oxygen of ti r, and partly b 
the action of the os sined either in the cinder formed or 
the oxidise: lg. 2 iron added during the 

The copious evolution from surface of t metal 
of jets of carb  w " n with the blue colour cha- 
racteristic of that ge i pro om a Col e depth—as 
is proved by the spirting about of the metal——establish beyond 
question the fact of the rea n between ti I 1 of the pig iron 
and the oxygen of the oxidised compounds of pig iron, whereby 
carbonic oxide is formed with a reduction of an equivalent propor- 


| tion of oxide of iron, 














Silicon appears to be eliminated fron it action of 
atmospheric oxygen on the molten Price a ud Nichol lson 
proved that in the operation of refini: yn silicon is oxidised 
| before the carb and that practically the of the former 

| mij ght be separa ted in th is pre 8 Without the i tion of any 
lsensible amount of carbon. Now in the pn s of puddling 
silicon may be removed in ali snner and degree, the silicon being 
directly oxidised by the « f the air on the molten metal. 

Messrs. Calvert and Jo 1, of Manch have investigated 
the chemical changes which pig iron w s during its con- 
version into malleable iron in the process of pudding. The 
carbon and silicon were determ ned in the proportions of the 








. Warner’s patent | pass into the cinder as sulphide of iron. 


metal taken out at intervals in the course of one heat as follows: 


Silicon, 
2720 


Carbon, 


In the original 2725 es 


pigirom =... ee . oe 





Time of taking out. 

Sample No.l. ee 12h, 40m oe *° 
” ~ 4 oe ° th. ee oe 
o ~ - ee ee Ih. 5m. oe oe 
, » 4 oe ee th, 20 ee oe 
” » 5 oe ° lh. 3 oe o 
” w G oe oe lh, 400 ee ee 
” w Toe oe ih. 45m. oe oe 
” » 8 oe oe th, 50m. oe oe 

Pud.Bar 9 .. . _- ve ve 





The pig iron operated upon was g 3 grey col ld blast 














Staffordshire, of composition--carbon, 2 silicon, 2°720; phos- 

orus, ‘645; sulphur, 301; manganese and aluminium traces, 0; 
iron, 94°095 = 100 total. 

From these results it would appear that not only is a lar 
portion of the silicon rapicdly racted after the fusion of the pig 
metal, but that there is also an absolute increase in the proportion 
of carbon. I do not understand how it should have occurred 

In 1859 M. Lan, Professor of Metallurgy, Schoc - of Mines, St. 

} Etienne, in a published paper, arrived at the » conclusion as 
Calvert and Johnson concerning the climinati m2 of the silicon 


before the carbon, and an increase of carbon during the elimination 


of the silicon. 
With regard to sulphur, its elimination in the puddling furnace 
is always, as far as my knowledge extends, very imperfect; it may 





or by that containe d 
Some of it appears to 


the air, 
sent, 


possibly be oxidised by the oxygen o 
in the oxidised compouns is of iron pe c 





ted in a considerabl e degree from 





Phosphorus is certainly sepa 











Messrs. Warner’s is a very fait! ) taken from a German | pig iron in the process of puddling, and may be found in the cinder 

book, ‘‘ Constructions lehre der Mic! heile nebst resultaten fin yhosphoric acid in combination with protoxide of iron 
den maschinenbau, von C ‘ r, 4 ssor an der polytech- and some as phosphide of iron in th t exists in the re 
nischen schule Tu Stuttgart,” » it says the valve is a very old | jron as phosphide of iron dissolved or Phosphide of iron 
one, and is much ured for rks, in which capacity it is jn contact with large excess of iron Geilined ata Wish 
much more durable than sinize and other valves. The book was temperature by the oxy en of the W hen air is blown through 
published about eight years ago, aml valve must be much molten pig iron, as in Jéessemer's process, silicon and carbon may 
older than that, because it cs abcut lurability, be removed, while scarcely any of the phosphorus es ap s. Hence 
March 21st, 1968. G. H it is clear that by the direct action of the oxygen of the air upon 
—— | molten pig metal, or even molten malleable won, phosphorus 18 

COLLIERY EX SIONS. not eliminated. 


Srm,—The ease of Mrs. Wilson ag t Merry and Cunningham 
has been brought under my notice, and believing that you are 
always ready to assist those who t n interest in the condition 
of the working classes, I hope you will allow mea brief space in 
your journal to express my view on this subject. 

The ease, as I understand it, is this:- A poor widow, who lost 
her son by an explosion of fire-damp in the Haughead Colliery, 
near Hamilton, by Glagow, br t tion against the owner 
on the ground that the menacer ry was to blame in the 
was when the ex- 





construction of the scalf 

plosion took place. 4 t manager there 
can be no doubt, as t nd composed of 
different persons, ba sof the Court of 
Session hold that the | 1 the employer 
was not the manager I emoved from the 
person who le er to that of one 
who never comes bh t ' t | be an end of all 
responsib lity nd \ i t tent, a dead 
letter. The « if laret for the F ow, will establish the 


! 


In the puddling furnace, 
cinder, the aoe of iron 
Abel, of the Royal Arsenal, 
ron containing phosphorus in se n- 
st that portion of the metal whicl 

than the other 
Manganese ’ 


I will venture upon a 
after the balls rise 
sweats out of the} 
Woolwich, says that when pig 
sible quantity is remelted and ca 
solidities last is found to | 


yove 





i er in 


to favour my view. 


phos pe rus 











— of the casting. This seems 
ing more oxidisable tha , is readily separated in the process 
of es. and - asses lntot < ler as silicate ol protoaide ol 
manganes d sium, « , magnesium, &c., are rewoved 
either by the direct rof the 1of the air or by that of 
the oxygen of the « iL « nds of iron in the bed of t 
furna 

Here is the pr i y « ] 8 nt ally 
agreed with by all { Rubert Kane, 
in 1832, who says “that; or ma e iron i u cast 
iron by taking advar at t h irons i 
are bot! 1 combust yolour " pal 
if cast iron be melted in a ! rberatory furnace and 4 








Arrit 3, 1868. 





current of air the carbon is gradually burned out,’ down to 
William Fairbairn, 1865, who on page 105 says :—“T he heated pro- 
ducts of combustion with a surplus of oxygen play upon the sur- 
face of the molten metal and effect its conversion;” and again, 
“The puddler exposes the whole of the charge to the action of the 
oxygen passing over it from the fire.’ 

I will proceed to show, first, that in the process of puddling the 
oxygen of the atmosphere takes no part; and, second, what the 
useful agent is, and how it performs its part. 

First, in puddling furraces the work ng door is closed as much 
as possible, and the firing door or opening is kept closed, except at 
the time of firing, by Imps of coal or slack, the object in both 
instances being to exclude the air, and is practically attained. 
The only air then that enters the furnace passes up through the 
grate bars of the fire and is wholly changed into carbonic acid. In 
no ordinary puddling furnace can air enough be caused to pass 
through the hot coal to consume all the combustible matters of the 
coal, and consequently part of the combustible matters pass off as 
distilled gases, and part of the carbonic acid gas made by the air 
is decomposed into carbonic oxide, in both cases not giving out 
their full value, and so causing waste of fuel and loss of heat and 
time. 

I caused a puddling furnace to be built, which is now in 
successful operation, into which is drawn by the draught of the 
chimney a quantity of hot air equal to one-third of what passes 
through the fire bars, admitting it into the furnace immediately 
beyond the fire bridge, and it scarcely suffices to burn all the com- 
bustible matters coming as a surplus out of the fireplace. ain, 
in the well-known Silesian gas puddling furnaces the supply of 
atmospheric air is admitted so as exactly to consume the cow- 
bustible gases; and in the Siemens furnace the hot air is admitted 
in proportion to the gas required to be burnt, and thus attains the 
highest effect with greatest economy. But if it were not so, if 
free oxygen did pass over with the unconsumed combustible gases 
sinc: it is known that in a choice between solid carbon and solid 
iron, orina choice between lig iid carbon, if I m iy 80 express it, 
and liquid iron, the oxygen of the air would always prefer carbon 
and burn it first—how much rather would this free oxygen prefer 
the gaseous carboniferous matters amongst which it was infused to 
the partially liquid iron lying on the bed of the furnace against 
the surface only of which it could it nping Therefore I say that 





practically there is no free o3 ygen influencing the action taking 
place in the puddling furnace 

With regard to the blue fl mes of carbonic oxide issuing from 
the surface of the molten metal, produced by the re m between 





the carbon of the pig iron and the oxygen of the oxidised com- } 


























younds of pig iron, as Dr. Percy state these blue flames of car- 
onic oxide must have some other origin, inasmuch as the protoxid 
of iron in the puddling furnace cinder is increased at each opera- 
tion, and not decreased, as would be the case if Dr. Percy were 
correct; also it is unk nin chemical reactions that the oxygen 
of the protoxide of can be removed by carbor Nor will 
oxygen combine with ¢ n to prod carbonic oxide so that it 
can be exhibited, for, al does undoubtedly unite 
with its equivalent of ox carbonic oxide in th e first 
instance when they come + proper temperature, yet | 
such is the atlinity of this carbo id for oxygen that at the 
moment of its formation : combines with it and forms carbonic 
acid—or, in other words, if « on of oxygen was present with 








one or two atoms of poo he proper temperature, pr ene 
oxide would be produced and snight be exhibited; but if two atoms 
of oxygen and two atoms of carbon were present carbonic aci-l 
alone would be produced and exhibited. Therefore, practically, 
oxygen burning vith carbon would produce only carbonic acid and 
not the well-known blue flames of carbonic oxide as ex! d in 
the puddling furnace of the ironworks or the black ash furnace 
the alkah works. Therefore I say that the process of eliminating 
carbon from iron in the pud iling furnace is not assisted by the 
oxygen of any part of the cinder or of the oxidised compounds of 
iron added during the process. Dr. Percy falls into the same error 
when he says that silicon is eliminated “by being directly 
oxidised by the oxygen of the air on the molten inetal.” With 
regard to the elimination of sulphur from iron in the puddling 
furnace Dr. Percy is doubtful and offers no opinion. With regard 
to the elimination of phosphorus Dr. Perey that since 
semer’s process of blowing air through molten pig iron has shown 
that phosphorus cannot be eliminated, he will venture upon a con- 
jecture—namely, that the phosphide of iron sweats out of the 
pasty ball of iron after it rises above the liquid cinder in the puddling 
furnace ! If this conjecture be correct where does the sweat go to ? 
certainly not into the cinder, iows. With regard 
to the elimination of manganese, aluminium, calcium, magnesium, 
&e., Dr. Percy says they are removed either by the direct action of 
the oxygen of the air or by that of the oxygen of the oxidised com- 








bite 





} ¢ 
2 ot 


Says Bes- 


as analysis s] 


pounds of iron in the bed of the furnace—his readers may take 
their choice. In the course of this argument Dr. Perey falls 
against two stumbling blocks—one that phosphorus will not leave 





iron by the action of ‘oxygen in Bessemer’s converter, which he 
tries to get over by guessing that in the pudk Hing furnace it must 
sweat out of the pasty balls; the other that Calvert and Johnson, « 

Manchester, and M. Lan, have proved that in the 





St. Etienne 


oi nh 










puddling furnace, during the pro of eliminating the impu 
of pig iron, and in the early part of the process while the si 
is being eliminated, there is actually an increase of carbo 
daring to deny, yet unwilling to believe, he s sthe 


of an error, and *I do not underst oe how it should have 
occurred.” 
Second, I will nowshow wha 


ties of pig iron in the pudd! 


says, 





iates t} 
of act 


sagentisthatelim 
nd its mod 


tthe impuri- 


ion. On 











puddiing furnace, : 


the bed of the puddling furnace we have molten pig iron consisting 
of iron, carbon, silicon, sulphur, phosphorus, manganese, alu- 
minium, calcium, magnesium, » played over, surrounded, and 





permeated with hot carbonic Borys gas; that portion of the atmo- 
sphere of carbonic acid gas that permeates the li: pai 1 pig iron may 
be looked upon as liquid, thus allowing free play for chemical 
affinities to display theinse ‘ives as readily as they do when ditferent 
salts of hydrogen are dissolved in water and comixed. Thus, in 
the order of their affinity the silicon and ca ic acid first com- 
bine, depositing carbon in the liquid pig iron, while the silicic acid is 
evolved as agas in part edin the liquid cinder bath ia part; 
thus—C O? + Si= © While this operation is going on 
there is an iocuane of irbon in the molten pig metal, as shown by 
the experiments of Cc alvert and Johnson and M. Lan. The car- 
bonic acid next combines with the carbon, forming carbonic oxide 
evolved as a gas—-CO*?+C=2CO0O. The cz urbonic aeid next 
combines with the sulphur, 
phurous acid, which is evolved as a gas in part, and re etained in the 
cinder bath in part as sulphate; thus—3 CO? +28 =3C+ 280%. 
The carbonic acid next combines with the phosphorus, depositing 
carbon and evolving phosphoric acid, which is in part evolved as 
a gas and in part retained in the cinder bath as phosphate— 
5CO@?+2P=5C+2P0°. The carbonic acid next combines 
with the manganese, depositing carbon and evolving manganous 
acid, which is in part evolved as a as and in part deposited in the 
cinder bath—C O* +2 Mn =C+2Mn0O,. The minor impurities 
of magnesium, enleiam, and omen are removed in the same 


bon 

















manner. 

That this is substantially the order in which these yao 
are removed may be shown in the action of the blast furnace 
where, when these are th ities of iron ore smelte if 
the manganese is all deposited in the slag, so are the sulphur and 
the phosphorus, while i! the mangauese remains in part in the pig 
iron so do also the sulphur of piaosphorus in part. While these 
three last operations are going on the carbon de speatnes d is also 











acted on by the carbonic ach! gas and evelved as carbonic oxi As. 
While all these pgp ave going on the iron is ¢ acted upon 
by the carbonic acid, carbon deposited, and ferrous acid in part 
evolved as a gas and in part deposited in the liquid cinder bath. 
While the action is taking place between the carbonic acid and 
carbon, both being hot—say J0U0 deg. Fah,—there is no diminu 


depositing carbon and evolving sul- | 


| who have noticed this famous salsa have 


, there is no heat made apparent 


THE TEER. 


tion of temperature. While the action is taking place between 
the carbonic acid and the sulphur and phosphorus, both being hot 
—say 3000 deg. Fah. —there is no diminution of temperature. When 
the action begins to take place between the carbonic acid 1 the 
iron there is a deficiency of temperature manifest, and the iron 
begins to be pasty and capable of being agglutinated together, and 
so collected into balls and removed from the furnace, this defi- 
ciency of temperature being caused by the temperature of the 
carbonic acid being only 5000 deg. Fah., whereas pure iron re- 
quires a temperature of 5000 deg. Fab. to become liguid, and in 
the action of the transfer of oxygen from one metal to another 
that is, no increase or decrease of 
heat—or, in other words, the heat lost by the taking away the 
oxygen of the carbonic acid is at the same time restored by its 
combination with the iron. 

I write this to point out the way in which sulphur, phosphorus, 
&c., can be removed from pigiron in the Bessemer process, and a wey 
in which a carbide of iron can be produced which would cont 
large proportion of carbon, and be capable of fusion at a low tem- 
perature —possibly at 1600 deg. Fah.-—and thus suitable for m any 
purposes in the arts, J. F. B. 
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THE MINING AND METALLURGY OF GOLD AND 
Sizn,—My attention bas just been called to a review of ** The 
Mining and Metallurgy of Gold and Silver,” contained in your 
issue of February 2ist, in which the following passage occurs : 
‘The description given of these chemical changes in the book 
before us is unfortuns 1" marred by such inaccurat: statements 


SILVER. 








as that muriatic acid is liberated by the action of the sulphur 
acid of the magistral on the solution of common galt, and that 
mercury takes wuriatic acid from silver.” 

Had the reviewer read the whole of the only paragraph in which 
the terms muriatic acid and muriate of silver ave l 
could not have fail observe that 





employed h 
it contains an abstract of the 















































theor y of Sonneschmid, as paps uded in his work entitled 

* Iratado de la Amalgamacion de Nueva Ex pata,” that muriati 

acid and muriate of silver are marked as quotations, and that th 
| description of the chemical changes which take place during the 
operation of patio amalgamation 1s his and not mine. 

I certainly do say that to sonneschmid belongs the credit of first 
resenting 1 the nature of the reactior 
which take f patio amalgamation, but an 
explanation r be modern nor absol 
cori . dt e of che nistry, as wel 

1 m 1@ gr changes since 1825, 

l tt ibst } sated muriate ot silver is now 
gen : n chlo of silver, which is the na un to 
itt 

Ii t t b-‘o yuoted observations of tl 
rev result of a littie inattention on 3} t I 
t ? oni 

I the kind t this « 
in th <t number of Tue EnG! Avs I 

[No ob 1 could have been ; the use of t : 
muriatic acid and muriate of silver by the author in this cas 
provided ial on each occasion enclosed in invert 
commas, had thus given them a definite mes . On firs 
employing these expressions he gave them as quotations, but « 
using them aft > signilic narks in such 
Senteu f the following, for example sury pel 
this part w rd tos by taking from it the muriati 
metalli &e “Th in 
« rin ¢ ation with muriatic " ma in 
the cle es t tatements is dependent on thi y use of 
the comun Mu acid, writ thus, is one substan that 
is hydrochlor >; mur written thus, by w i 
meant wii s known as muriatic acid, is another subst th 
is chloring 1 it s body which is under cons id n in 
sentences quoted above. The necessity for such a discrim i 
became, we consider, the more evident from the fact of the term 
now employed in chemical nomenclature—such as le o 
silver, &c.—likewise occurring on the self-same page. | 

ETROLEUM IN ITALY. 

. E. St. Joun FarrMAn has, with considerable industry, col- 
_ a mass of ev-dence respecting the existence, location, and 
quality of petroleum oil in northern Italy, which he has given us 
inal] ampt ilet just pu blished by Messrs. Spon. 

His researches into the character of the long- mneetees indic 
tions of petroleum lead to the conclusion that the north-eastern 
flanks of the Apennines forming the southern side of the vi alle f 





the Po cover a well-detined band of this valuable deposit, runping 
nearly parallel to the railway from Piacenza which passes through 
Parma, Modena, and Bologna. Amongst the numerous indications 
which he describes we find the following : 
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There are small hills or cones both in Modena and R 0, 
which some have supposed to have been produced by volcanic 
action. These cones are masses of earth rising up here and there 
on the lain, and from the ceatre of which a tifluid mud is dis- 
charged, which runs down over the sides, 
forming small rivalets around. This 1 
itself, is call usa. One of 
of fifteen miles from Modena 
This cone lies in « 
rence, The cone about 
tne c mference base about . t 
flat in the centre is a small crater, from which the liquid 
mud or ‘sa bubbles up, and is »ws down over the exterior, Th 
salsa is forced up from t terior by hydrocarbon gas, which 
upon being set fire to damm y sends forth a brilliant flame, 
giving out at the same time ¢ y strong smell of petroleum. 

In the province of Reggio there are several cones in acti 





continually ejecting large quant ities of hydrocarbon gas , Napataa, 














and petroleuin oil. 1e site of thes is called the Salsa di 
Querzola, and is situated on the road ween the town of Reggio 
and Carpinetti, being about nine miles from the former. This 
celebrated salsa is of great antiquity, an a has been referred to by 
various writers both ancient and modern, amongst whom we may 
cite Pliny, Herodotus, and Humboldt. On exposing the liquid 
mud which issues from these cones to the action of the air, it 


leaves, on evaporation, a tenacious paste. The hydro-carbon gas, 
on being ignited, sends forth a bright flame, larger in volume and 
greater in height than that obtained from the cones at the Salsa 
della Mdina. 

Again :—“‘The ‘Salsa of Sassuolo’ has been mentioned by 
various authors in different ages, and under various aspects. All 
agreed as to the great 
quantity ef liquid mud which issues from the mouths of the dif- 
ferent cones, carrying with it petroleum of a dark colour and 
very strong odour. The principal cone is about one mile from the 

















town of Sassuolo, but there are various other cones surroun diag 
the large one and at various distances; they all discharg th 
black liquid mud already mentioned, together wi q 
ties of dark-coloured petroleum. Oa applying « ls 
as in the instances already mentioned, to the le Li 
from the mouth of t superior cone, a flam 
duced. Close to t it Was attempted to d i 
men employed Wer inabie to penetra very deep on < 0 
the extrem tenacity of the clay, which it Wa Lin possi Le 
detach with the spades. In fact, the earth fora gre extent a 
round is composed of the same argillaceous clay, saturated 1 
petrolcum and | varbon gas. Many irrup of this bla 
wud have taken pia raising Up Bew cones and displacing Obl 
ones, On one occasion, when a rather strong eruption took place, 
a st of uddy yleum was formed which extended half-a 
Mabie 

* As I have already stated, petroleum is not a new discovery 
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Italy. It has been known to exist for ages, especially in the pro- 
vinces of Modena and Parma, The peasantry have used it as a 
light from time immemorial, and more #hap sixty years ago the 

city of Genoa was illuminated with this ail. Yet, strange to say, 
no attempts have been made, up to the present time, to obtain it 
in large quantities by the aid of machi ,as in America. The 
peasants collect it as it floats on the top of the water contained in 
small pools. By infiltration, through the sandy strata of the 
Apennines, the petroleum undergoes a matural kind of distilla- 
tion, and is produced in this way most wonderfully pure. Wells of 
no great depth have been,sunk, it is true, by a few proprietors on 
their private estates in different parts of the petroleum producing 
districts of Italy, but, through an apathy which it is almost im- 
possible to understand, these wells have been allowed to choke up 
and go toruin. In no case, I believe, have ghey been constructed 
with any amount of care, so as to prevent the soft sandy clay from 
being washed into them by the mountain ¢orrents in the rainy 
seasons; not even a simple parapet around the mouths of the 
wells. The mode of collecting the gil, too, from these wells, was 
very primitive. An iron bucket, toa long rope, was let 
down, and the oil allowed to pour apto it until filled, then the 
bucket was drawn up, and the sane operation rformed, until the 
whole of the oil floating on the water at the ttom of the well 
was exhausted.” 

Mr. Fairman quotes innumerable instances of the shallow wells 
sunk for water in this district being apoiled by the access of 
petroleum, and quotes ip com af his own observations 
from those nd Professor Stoppani, Sir Charles Lyell, Mr. Jervis, 
FG.5S., &e With regard to @he quality of the oil he takes 
the f he dn extract from the report of Professor C. F. Chandler, 
Ph. D., Professor of Analytical and poaes Chemistry in the 
School of Mines, Columbia Callege, York, who analysed 











some It n petroleum: . 
“a the Pennsylvania oils contain an the average 10 per 
cent. of gasolene, W per cent. of naphtha, and only about 75 per 


ubricating oils, the Italian ores are re- 
le for the eutire absence of gasulepe, and in many cases of 
a, the yield of illuminating aud lubricating oil reaching from 
7 percent. This is gre atly to the advantage of the Italian 
and naphtha bring very low prices in the 


it. of illuminating and | 


the 


"i 
gasolene 


















“The I istinguished by the absence of the 
offensive ! rises most of the American petro- 
leum. Not one of ten samples is disagreeable, while several 
»f them are almost odourless ; a circumstance which will tend to 

mplify the process o ining. The light colour of most of the 
s 1 e318 1aAllv Ss tril cing “ 

Sir C. Lyeil mony is very much to the point. He observes 

fte little consequence, in a commercial point of 

view, Ww ml the origin of petroleum ; it is enough to know 

tin It indications of the oil are similar, only stronger, 

>t \ 1, and consequently the deposits may be safely 
assutned to it least as extensive.” 

Fi th imulated testimony placed before us we can 

4 v« t the existence of large supplies of petroleum in the 
listrict pointed ou The wonder is that it has not long since been 
bored for in a really efficient manner, Mr, Fairman says “‘it is 
10t him to say a word against” the Itajians, amongst whom he 

s lived for two years; but we are not so much inclined to excul- 
] nd feel more than ever dispased to be angry with that 


to indolent combativeness which leads them into activity 
1 makes them neglect the finest gifts of 
in bringing the matter forward will 
on of capital for the purpose of developing 
sour mmercially he seems to have made out a very 
. but what of the political or exen social security of such 




















od « 

1 undertaking? 

( DEFENCES John Pakington,.as Secretary of State 
for W has nominat e following gentlemen to act as a com- 
) into the character and construction of our coast 

t i r of iron, masonry, or earthwork, as recom- 
nended by the Royal Commission on National Defences : — 
Admiral the Hon G. Grey, G.C.B., chairman; Major- 
( Collingwo od Dickson, C.B., Royal Artillery ; Major- 
( ral Simmons, ¢ , Royal Engineers; Major-General Harness, 
©.B., Royal Engineers ; and Mr. Hawkshaw, the celebrated civil 
é er. Tl -cretary is notuominated, but it is presumed that 
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l Engineers will be adlested. 





InoN TRADE—RspuoTIon oF Coumaers’ Waces.—(Wolver- 

).—Lo-day the colliery proprietors of South 
,eeting at the owan Hotel, in this town, 
presi le ncy of the chairman of 4he Coal Masters’ Asso- 
(Mr. Thomas Barker), to consider the course 
that the Ironmasters’ Association have 
resolve to reduce the price of finishedigen and the rate of the 
wages of the ironworkers. The district embraced by the meeting 
is what is known as the thin-coal, as distinguished from the thick- 
} 


hampton, W ednesday 





Staffor 

uncer ti 
elation of that distric t 
to be pursued now 








coal district, chiefly in East Worcesterghime, and that it is mainly 
dependent upon the iron trade. The gneeting resolved—** That 
the wages ot collier | miners be reduced threepence a day.” No 
mecting b eld of the thick-coal masters, In thick 





us yet 


nmodity not dependent for its sale upon the 
thought that there will be any alteration 
ages. There is no change to note in the de- 
‘ During the year 467 the passenger and 
luced the large sum of 636 millions of francs. 
ries (live-eighths of a,mile each) in work, 








, kilom 





)in 1866. The total is about equal to the diameter 
of obe. In the latter year the total prodace was 606 millions 
° ; whereas at present it has reached 4655, an increase of 
fifty, spread over all the lines. The old network has 7524 kilos., 
and 500 millions of returns, and the new 7800. and 156. Lyonsand 

leans eccupy the first rank (209 and 108 millions); then come 





t, north, and west (104, 93, and 85, ; ybutit is not from these 
a judgment can be formed of the relative im- 














portance of the trafiic, as the comparative jkilometrical extent 
must be regarded. The following is a statement of the gross 
returns : 
Oi Network. New Network. Total. 
Lyous es ee os «B2, 7000. 2. oe BIMBO. .- oc 110,100f. 
North oo «+ +e ©0900 o> oe BBD) gw we §=—:104, 400 
we ne 90 MBARO (5. ne BMRB (40 2. 90,00) 
se ce co «TOSQ0 4. ne BMD we Cte 88,600 
ae ne ce TO kw. ge TBD we 64,800 
ec eo co MAA cc ce SD we 34,600 
ee ec ec 183,400 oc 00 “FF 90 ce 183,400 
fl a . «17,700 
For th © totality of the railways the dlomebsieal produce has been 
43,730 .; but the proportien is der the ell network 66,400f., 
(against wef. in 1866), whilethenewhhasenly returned 21, 000f.. 
or about one-third. his result is spill werysmall ; but the fact 
1ust be remembered that the new bran are generally of very 
recen and that 1867 has s« n L wy kiles. added to them, the 
arns { which w 1 naturally be but of little in:portance, 
i has before it a future, whieh, to judge by the 
rriving at maturity; the old one was 
i iuring twen ve or thirty years, and managed to 
tind N rtune of the country —in despite of two revolutions 
ua > Wwrre 0 iards to produce these useful 
« : i work 6 dou ss as yet incomplete, and the 
‘ i 1, Which in our days predominates in Europe, may 
atill for at ! i as ally, and potwithstanding every 
ob it will b last finished, 1, and thedtrames of the nineteenth 
century will have the honour of leaving to @he next generation a 
narvellous instrument fer labour ant pease, that is to say, for 
tel and physical progress, Puurnal dea Debate, 
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NOTICE, 
In consequence of reiterated mis-statements with reference 
to the ywalatton of Tue Encrnser, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co.,-who 
have; in consequence, given the following certificate, which 
fully testifies to'the increased and increasing influence and 
stability of their journal. The sale of THE ENGINEER 
now exceeds by several thousands weekly that of the other 
engineering journals combined. 
3, Moorgate-street, London, 
5th March, 1868. 


At the request of the Proprietors of THz ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 


very largely increased; and that the free circulation of. 


the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuittER, BAL, AnD Co. 





PUBLISHER’S NOTICE. 

The Publisher begs to announce that next week's edition of THE 
EnainzEr will be published on THURSDAY AFTERNOON instead 
of Goop Fripay. Advertisements intended for insertion in 
that edition cannot be received later than seven o'clock on 
Wednesday evening. 





FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 
VIENNA.—Messr's. GEROLD and Co., Booksellers. 

ST. PETERSBURG.—M. B. M. Wo rr, Bookseller. 


TO CORRESPONDENTS. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our to copies. 

*,.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 

ication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

*,* Wehave received letters from several correspondents which con- 
tain neither card nor address. We cannot notice anonymous corre- 








spondence. 
C. T.—A letter lies at our office for this correspondent. 
8. AND CO. (Flint Glazing Machinery).—A letter lies at our office for these corre- 


spondents. 

G. 'T. A.— We have a tracing in hand which we will forward in a day or two, show- 
ing that your invention has been anticipated. We shall write at length, 

SOAPSTONE.— We are requested to inform * E. T.” that he can obtain large quan- 
tities of soapstone from Messrs, J. B:thell and Co., King William-street. 

R. L. H.—* Stanley's Treatise on Drawing Instruments,” and “ Binns’ Treatise 
on Drawing.” Your progress will be greatly facilitated by three or four lessons 
Jrom some competent draughtsman, from whom you can learn how to handle 


your instruments. 

M. O. P.—Multiply the square of the diameter of the piston by *7854, the product 
ds the area in square inches; divide this into 4480, the number of pounds in 
a ton, and the quotient is the pressure which the steam or: water must exert. 
Thus, cet the piston be \0in. in diameter, then \0? x °7854 gives 78°54 area, 
which, being divided into 4480, we have 57 lb. nearly as the pressure required 
to balance a weight of two tons, A little more must be added to overcome friction, 

AN OLD SUBSCRIBER (Dublin).—Your note is so vague that it is almost impos- 
sible to advise you. probabilily is that the cut-off takes place too early, 
and this being so the only remedy lies in shifting the cams on the shaft, so that 
steam may be left on at each end of the stroke. If you think proper to 
send a sketch of the valve gear and engine, with dimensions and 
the work it is doing, we shill be happy to give all the assistance in our power. 

ERRATA.—Jn our last impression, in the course of our article on * Ironclads,” 
we, by a slip of the pen, stated that the Bellerophon had cost £i00, 00 more 
than the Achilles. For** Achilles,” read ** Warrior.” The cost of the Achilles 
and the Bellerophon are about the same. As shown by the Admiralty returns, the 
sum expended on the was — Construction, £344,726; incidental 
charges, £1 4,372 ; total, £459,098. The Warrior. built by a private firm, 
cost, inci incidental charges, £356,9¢0, and dockyard charges £7005; or 
in all, £360,995. The Achilles cost £458,571, including everything, Also in 

the article on Captain Coles turret ships, at p. 221, third column, line 24 from 

the bottom, for, “ In an armoured vessel the saving in weight and the absence of 

masts,” &c., read, “In an armoured vesst the saving in weight inherent to a 

low freeboard, and the absence of masts,” &c. 


PRESERVING MEAT. 
(To the Editor of The Engineer.) 
SIR,—Will any of your correspondents kindly inform me avout Dr. Liebig’s 


meat-preserving process, and makers of the requisite apparatus ? 
London, 3ist March, 1868. AUSTRALIAN. 





MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 7th, at eight p.m.— 
1. “ The City Terminus Extension of the Charing Cross Railway.” 2, ‘‘On 
the Experimental Determination of the Strains on the Ties ofa Bowstring 
Gjrder,” by Wilfrid Airy, Assoc. Inst, C.E. 

SOCIETY OF ENGINEERS.—Monday evening, April 6th, at half-past seven 
o'clock. —** On the Sewerage Works at Redhill,” by Mr. Sydney A. Reade, M.A. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ati other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. . , 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
dt the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \\s. 6d. 

If credit be taken, an'extra charge of two shillings and sixpence per annum will 

be made, THE ENGINEER ts register ed for transmission abroad, 


THE ENGINEER. 
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THE SIEMENS STEEL PROCESS. 

In absolute simplicity of procedure, the custom, for it 
can scarcely be called a method, of steel making prevalent 
amongst the natives of India from time immemorial stands 
undoubtedly first in the modes of obtaining iron of that 
purity and that stage of carbonisation which we value as 
steel. The fact that reduction from the ore is there effected 
without liquefaction renders it impossible to secure the 
elimination of foreign substances from any considerable 
quantity treated at one ‘time. This, in addition to the 
necessity of selecting very special qualities of ore and fuel 
even for the production of small and elaborately wrought 
specimens of steel, quite precludes the possibility of modern 
manufacturers ever successfully adopting the simple Indian 
method. The next eg in order of simplicity is that of 
Bessemer, or that which at last he has so successfully de- 


veloped. In this we have the two processes of reduction 


‘In ing on the process by meltin 
steel the ‘inclined hopper B is cmeyed, and ‘a certain |: 





and decarbonisation with the enormous advantage of lique- 
faction, in both cases with its resulting purification of the 
metal, and thechoiceof oreand fuel isconsiderably e 
the drawbacks to the system being, as is well known, its un- 
certainty with anything but the highest class of ores, the 
enormous cost of the plant, and for the present, the high 
royalty charged. The manufacture of puddled steel ranks 
in simplicity with the pneumatic pre and has the 
advantage of a vastly less expensive plant pa freedom from 
royalty; but it does not afford the same facility for the pro- 
duction of masses, and is liable to the irremovable 
objection of depending entirely on the skill of the work- 
man, and from the comparatively small quantities which 
he manipulates at each m gy owe. the risk of producing a 
variable quality is tly increased. We need hardly 
observe that the methods to which’ we have alluded are one 
and all decided short cuts for thé production of steel as 
compared with the once universal system of cementation; 
and there are now on their trial two other methods of 
almost equal simplicity with the foregoing, and promising 
advantages in cost of production over the pneumatic pro- 
cess, as well as _— certainty in the results obtained, 
both from it and from puddling.» We have very recently 
described the nitrate steel process, as lately improved and 
brought forward by Mr. Hargreaves, The other mode, 
that of mixture by theintroductionof wrought iron, steel, or 
ore into a bath of pig, we have also noticed in recording the 
adaptation of the Siemens furnace to its working by 
M. Emile Martin, and its adoption in this country by Mr. 
Samuelson. So far as we can learn the history of this branch 
of invention fromthe Patent Lib weare bound toascribe 
the origination of the idea of obtaining steel by the mixture 
in a reverberatory furnace of more or less carbonised pig and 
decarbonised malleable iron or metallic oxides to Josiah 
Marshall Heath, whose patent of 1839 has already been 
“the subject of ten legal judgments, and been contested in 
every superior court inthe country.” As, however, an impor- 
tant feature of the invention lay in the claim for the use of a 
certain portion of oxide of manganese in the process of 
converting cast iron into malleable iron by puddling, and 
as the extraction from “ pure native oxides and carbonates 
of iron,” of pure cast iron without the intervention of flux 
or the production of cinder, and also the employment of 
carbonate of manganese in preparing an improved cast 
steel, the litigation would not appear to have borne 
much on his second claim for the formation of cast 
steel by fusing pure cast iron with malleable iron 
or metallic oxides, in such proportions as to decar- 
burise the iron to a certain degree, the decarburation to be 
completed in the cementing furnace.’ In 1845 Heath 
patented improvements on the process of 1839, stating that 
the decarburation of pig iron may be better effected in an 
apparatus distinct from that in which it is melted. The 
ig iron is to be melted in a cupola, and run from it at the 
highest possible temperature into a refinery or other ‘re- 
ceptacle, which is to be maintained at a hightemperature by 
means of “ currents of ignited carbonic oxide gas,” and of 
heated atmospheric air, or by oxy-hydrogen or oxygen gas. 
“Tn order to decarburet the fluid iron in the receptacle” to 
the proper degree the necessary quantity of malleable iron 
must be atoll with it more or less, as the steel is to be 
softer or harder, and also varying in relation to the degree 
of carbonisation of the pig metal employed. Here we find 
very clearly specified a modus operandi which seems likely 
to play a very prominent part in the future history of 
steel manufacture, now that the “producer” and the Siemens 
regenerative furnace have given us those efficient ap- 
pliances of which Heath was os and lacking failed 
to carry out his invention. The apparatus proposed by 
Heath, and illustrated in his specitication, falls short in 
many essential requirements of fulfilling the conditions 
found to be essential by Mr. Siemens during a lengthened 
course of experiments on a large scale, at Birmingham and 
elsewhere, previous to which he had made one of those 
reinventions of Heath’s principle, which are so constantly 
occurring, and did not learn till after his experiments 
had succeeded that the idea had before been pro- 
posed but failed for want of that most important 
part of any invention, the invention of suitable 
means to carry it out. The production of steel 
from metallic oxides gradually introduced into a bath of 
pig is the original conception on which Mr. Siemens now 
for which he has designed and constructed 


works, and 
that adaptation of his well-known furnace which we illus- 
trate cn the opposite e, and which is also ap- 
plicable to the production of steel by the introduc- 
tion of wrought iron or steel scrap into a similar bath 
to that employed in the more direct and far more im- 
portant method of employing raw ore. The essential 
conditions of the successful working of this system are first 
an extremely high and perfectly equable temperature in the 
furnace; anime a totally unoxidising flame coupled with 
the power of very —_ throwing in at will more or 
less oxygenised gas, so as to diminish the amount of carbon 
in the bath if necessary. It is needless to observe that the 
Siemens furnace alone fulfils this section of the necessary 
conditions. Third, the introduction of the uncarbonised 
material, whether it be malleable iron or ore in a highly 
heated, and in the case of the ore, in an actually reduced 
condition, this heating, and in the one case reduction, 
taking place in the presence of gas containing a known 
quantity of oxygen. this of the operation Mr. Siemens 
provides for, in the case of working with ore, by the appli- 
cation of the vertical fireclay a A, dipping 
down through the roof of the foundation to the sur- 
face of the metal in the bed of the furnace and su 

plied with carbonic oxide from the F nares by the 
pipe C, so that the ore gradually descending and melting 
into the bath in a state of spongy iron may be, so to 
speak, saturated with a regulated supply of carbonic 
oxide, a certain amount of carbonaceous matter such as 
small coal, peat, or sawdust, being also fed in with the ore. 
down scrap iron or 


portion of the gases in the furnace is allowed to 
through it, instead of being directly supplied from the pro- 
ducer. A third and completely origimal application is 





‘| condition of the trade is oes more questionable. 





observable in the method of preparing the bed, of the 
furnace, so as to enable the metal to be tapped from thé 
centre instead of the side of the bath, thus obtaining the 
“tap” in the t possible state of fluidity, a very im- 
portant condition in managing steel. The as will be 
seen from the engravings, Figs. 1 and 2, is formed 
of a very deep layer of sand the upper surface of which 
in contact with the metal vitrifies into a hard crust. 
When the metal is to be run off instead of piercing through 
the tap-hole directly into the side of the leauaet the bar 
is run through the loose sand (a portion of which is raked 
out) till its point is under the centre of the furnace, and 
here a puncture is made from below into the very body 
of the metal. 

The construction of Mr. Siemens’ furnace is so well 
known that a few words will suffice to explain our illus- 
trations, Fig. 1 is a longitudinal section; Fig. 2 a cross 
section; Fig. 3 an external elevation, showing the reversing 
valves in section; Fic. 4, sectional plan of hearth; Fig. 5 
is a ground plan; and Fig. 6.shows a portion of the front 
elevation detached. We may add that Bessemer rai's 
introduced at B melt down with great rapidity. 

Amongst others the extensive works of De Vendel and 
Co., in the department of Moselle, are being supplied with 
regenerative furnaces, for puddling, reheating, and with 
the new adaptation for steel making. In all nearly 300 
gas producers will be employed at these works, which will 
consume about 600 tons of coal.a day, effecting a saving 
over ithe present working—if it were carried on on an 
equally large scale—of 400 tons a day; and, what is more 
important, from the proved merit of the regenerative gas 
furnace, nearly 70tonsof iron aday will be saved. Tomost of 
ourreaders the construction of the Siemens furnace is as we 
have said familiar and will need no description, the novelty 
consisting in the steel making arrangement which we 
have described. The position of the furnace over the re- 
generative ovens is clearly shown in the sections, and the 
valve gear for reversing the flow of the products of com- 
bustion is shown in section under the side elevation, The 
gas producer is not shown, but S (Fig. 6) is a section of a 
gas scrubber, through which that portion of the gas that is 
to be employed in the ore hopper passes on its way from 
the producer to the hopper. In order to give this portion 
of the the required pressure a steam jet is employed, 
which lin it in as shown by. the arrow. A water lute is 
made over the lid of the scrubber, the water being allowed 
to trickle down through the small coal with which it is 
filled, washing the gas and filling the lower lute,from which 
it again overflows. 

We learn that several important works are in course of 
erection, both in this country and in France, for carrying 
out Mr. Siemens’ process. 


THE IRON TRADE IN FRANCE, 

WE have already called attention to the unsatisfacto 
state of the French iron trade ; day by day matters loo 
worse. The complaints from the iron districts increase, 
and are echoed from all quarters. One of the Paris papers, 
La Presse, of the 30th March, says:—“ As an instance 
of the results of the Treaty of Commerce, it is affirmed 
that in the district of Champagne alone there have been 
suppressed since 1860 thirty-five blast furnaces, two 
moulding furnaces, four Wilkinson’s, seven rolling mills, 
eighteen tilt hammers, two wire drawing works, and one 
nail manufactory.” 

Letters from ali parts contain similar complaints: a work- 
man who signs his name, writing to another journal, speaks 
of the disastrous situation of affairs in the Haute Marne, 
and says that some of the ironworks are entirely at a stand 
still, others are working half time, and many of the latter 
are expected to blowout their furnaces, not being able to pro- 
duce iron at the present ruinous prices. “ Imagine,” he 
says, “what anxiety the mass of workmen and their families 
suffer; nothing but complaints are heard on all sides; 
workmen and masters are in despair, Is it not sid to see 
French workmen without employment, with starvation 
staring them in the face, while our markets are supplied 
by Belgium and England? “We give bread to forei 
workmen to the detriment of the French owvriers. e 
much-vaunted benefits of the treaty of commerce begin to 
open the eyes of working men, and to show them nothing 
but deception and misery——” 

As regards the prices it will be well to quote the last 
report from Saint Dizier, where the dulness of trade is 
sadly complained of. Rolled iron from coke pig is quoted 
at 180f. to 185f.; the same from mixed iron 205f. to 215f.; 
and from charcoal iron 220f. to 225f.; differences between 
the various classes'frum 5f. to 10f. Paris houses obtain a 
reduction from the above figures in the case of large orders. 
Shaped iron is quoted at the same rates as the regular com- 
mercial kinds, with a difference of 10f. between the classes, 
Sheet iron, one milimetre (,';in.) thick, 245f. to 250f.; sheet 
iron, first-class, 215f. to 220f. Machine iron, No. 20.—coke, 
190f. to 200f.; mixed, 205f. to 215f.; puddled charcoal iron, 
220f.; refined charcoal iron, 335f. to 340f.; granulated, 255f. 
to 260f.; fine grain, 295f. to 310f. Hammered iron, 235f. 
to 245f.; axles, 240f. to 245f.; charcoal pig, for refining, 
105ft. to 107f., according to quality; mixed, 92f. to 94f.; 
coke of Champagne, 75f.; coke of the Meuse, Meurthe, and 
Moselle, 67f. to 70f., according to quality. 

That the iron trade of France is in a very unsatisfactory 
condition there can be no doubt, and it is said that start- 
ling proofs of the fact may be looked for; but whether it 
is quite as bad as some people represent is a question. 
That the treaty of commerce is the cause of the og 
ch trade is being ruined 
by the introduction of Belgian and British iron we are led 
to ask what is the reason that the ironmasters and work- 
men of Belgium and England have so little reason to 
rejoice? And supposing that the removal of restrictions and 
prohibitions has ruined the iron districts, has this also 

iven rise to the disastrous state of almost every trade in 
ce, and absolutely put a to all speculative under- 
takings even of the most and safe kind? Of 
course it is a sad thing to see a fine industry reduced to 
a condition of misery, and itis perfectly natural that work- 


it is asserted that the 
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men should denounce changes which have preceded, if the 
have not caused, the sufferings and anxiety under whi 
they labour; but if the French trade has been ruined by 
foreign competition, what has affected the foreign iron 
trades? We must look deeper for the cause of this and 
other misfortunes than half-starving owvriers can be ex- 
pected to look; and the worst part of the business is that 
we shall have, after all, to wait for enlightenment. When 
money lies waiting for employment and state expenditure 
outruns the capacity of the country, it is not surprising that 
capitalists should cease to speculate, and that manufac- 
turers and workmen should suffer as they are suffering at 
present. 


MARINE ENGINES. 


Tue progress of improvement in the construction of 
marine engines is so slow that many engineers begin to 
question its very existence. The greatest difficulty with 
which Mr, Darwin has had to contend in maintaining his 
theories lies in the circumstance that plants and animals 
in the highest shape of that development due to culture 
continually tend to revert to the original type; and we find 
that engineers prophesying a great future for the marine 
engine have a very similar difficulty to deal with. Steam 
machinery not only tends to revert to its original type as 
given to the world by Watt, but has actually retro- 
graded. In other words, the marine engine of a few years 
since was more theoretically perfect than it isnow. We 
had in 1862 engines working with steam raised from 
ree pure water under pressures of 40 lb. to 60 lb., 

ighly superheated and many times expanded. No con- 
ditions could be more favourable to economy of fuel, but 
unfortunately they were inimical to the machinery, and 
high pressures at sea, perfectly pure water, great mea- 
sures of expansion, and excessive superheating, have become 
to all intents and purposes things of the past. Econom 
of fuel is not the sole good, and when it is attended with 
serious drawbacks it is not a good at all. Modern practice 
is directed to securing a maximum efficiency; but this can 
seldom be secured in conjunction with a minimum expen- 
diture of fuel, 

As regards the use of surface condensers it is still an 
open question whether the advantage they confer is worth 
the risk and trouble their use entails. It is certain that 
they cannot be employed with success except in combina- 
tion with superheaters. The efficiency of one depends on 
that of the other; and if a superheater breaks p met the 
surfave condenser becomes imperfect in its operation. At 
first sight no connection appears to exist between the two; 
but sea-going engineers know that the contrary is the fact, 
and the reason why admits of easy enough explanation, 
although we are not aware that the explanation has until 
this moment ever been made public. A very moderate 
amount of priming will reduce the vacuum in a surface 
condenser some three or four pounds, although it has no 
effect, or next to none, on injection condensers. It is essen- 
tial to the success of the first that every portion of the heat- 
bearing medium should come in contact with the chilling 
surfaces; and:so long as dry steam only is sent into a con- 
denser this is the case. If a little more condensation goes 
on in one tube than in another the steam immediately flies 
to that tube, because in if or in its neighbourhood the least 
pressure will exist. But if hot water enters with the steam 
a very different result is obtained. The liquid does not 
diffuse itself through the condenser as a fluid would do, but 
falling at once, and by the shortest road to the bottom, 
reaches the well from which the air pump draws almost 
boiling hot. As a result it is in a position to give off 
vapour copiously; the temperature of the condenser is 
locally raised, and the vacuum is reduced. In the case of 
the injection condenser, on the contrary, the priming water 
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only of different kinds of ee 9 pens apparatus, but of 
different kinds of engines, and the reputations of firms rise 
and fall with the success or the failure of their machinery. 
Nothing can, in one sense, be more unfair. The efficiency 
of the modern improved marine engine depends enormously 
on the hands into which it falls. ‘Che sea-going engineers 
of the British navy, for example, hold in their hands the 
reputations of our Penns and our Maudslays, our Napiers 
and our pte One man takes ag of a set > 
machinery, ing disposed to go in for economy o 
fuel, he superheats is steam all pat Things go very 
nicely for a time, and coal is saved. After a little while, 
however, an ominous creaking which no tallow can cure, 
is heard in his cylinders. In port, off come the lids, and 
then, instead of a surface like a mirror, something not 
much unlike that of a black lead crucible is found ; or if 
not this, then grooves and furrows pitiable to see. Some- 
times, however, the superheater is burned out before the 
engine is injured. In either cae the principle and the 
engine builder are alike blamed. The engineer in charge 
has, to all appearance, honestly done his duty, and no 
more. Let us turn over the page. Similar machinery is 
placed in the hands of a man who “hates being bothered 
with new-fangled gimcracks.” The superheater is never 
used, and the engines remain in perfect order unless he 
knocks a cylinder end out. But examine his logs. His 
vacuum is invariably wretched, and his coal consump- 
tion high. Once more the maker and the principle are 
blamed. Superheating is denounced as a fiction; but the 
engineer is called a very good boy for taking such care 
of his engines, It is only when a marine engine falls into 
the hands of a man lo his craft and capable of dis- 
criminating between moderation and excess, that the 
engine builder, or a principle gets a fair chance. Such 
a man will use his superheater just enough, and not more 
is steam and permit expansion to 
be used with an effect. Look at his logs — 27in. 
vacuums, a small coal consumption, and withal, an 
engine in perfect order. Such an engineer is a jewel 
worth the wearing ; and it is greatly to be regretted that 
the emoluments of the office which he and his brethren fill 
are too small to encourage others of like calibre to enter 
the service. A thoroughly goodimarine engineer is as rare 
as a white rook, simply because men capable of doing their 
work as it ought to be done are competent to discharge 
duties for Biss. Nee can get far better “age and they refuse 
to waste their time and energies in the navy or the mer- 
chant service. Improved machinery demands ws pages: 
attendance in order that its benefits may be realised ; and 
there is no room to doubt that the remarkable success 
which has attended some firms in their career of improve- 
ment was, in some measure, due to the skill of the 
engineers who have had charge of the engines built by 
them. 

It is to some extent because of the difficulty experienced in 
obtaining properly qualified sea-going engineers that makers 
are shantanin the energetic policy they once pursued, 
and are goin ack to types of engines little removed from 
those which found favour years ago. The best practical 
results have been obtained as regards superheating from 
apparatus with which the steam could only be dried, 
hardly raised in temperature. In inefficient hands such an 
apparatus cannot be used mischievously. A cylinder 
cannot be cut up, or a yalve face reduced to black lead. 
But something in the way of economy of fuel is sacrificed 
no doubt, because, unless steam is superheated to a com- 
paratively high temperature, large measures of expansion 
cannot be adopted with the least prospect of securing an 
advantage. It isa suggestive fact that it is in those de- 





is at once mixed with so much cold water that the tempe- | 
| running engine if properly made, does not, within reason- 
‘able limits, require more attention than one which runs 


rature within the vessel is not sensibly increased, and the 
vacuum is not impaired, We believe that this is the proper 
explanation of the phenomena, but whether it is or is not 
it is at least certain that unless perfectly dry steam is used 
a good vacuum cannot be obtained without injection. 


partments of marine construction which least tax the 
wers of the staff in charge that the greatest advances 
ve been made. Piston speeds increase daily, but a quick 


slower. Expansion gear does not break down, and works 
efficiently. Principally for the same reason all improve- 
ments introduced within the last few years which require 


Not a few engineers, men of the old school for the most | for the proper development of their advantages much skill 


part, maintain that all the superheating necessary can be 
obtained by carrying the uptake through the steam space 
as was always done with flue boilers; and the performance 
of some of these very generators is brought forward trium- 
ed in proof of the assertion. These gentlemen forget, 
owever, that the work done by the old flue boiler will not 
bear a moment’s comparison with that performed by the mo- 
derntubular boiler. Halfa score of years ago it was deemed 
a fine thing if an engine worked up to three times its 
nominal power. In the present day our first class firms are 
not satisfied unless they get six times the nominal power. 
Where do our readers suppose the additional force comes 
from? Commonly it is attributed to superheating, surface 
condensation, expansion, and such like expedients, which 
increase the efliciency of steam. This is true so far as it 
goes, but it does not represent the whole truth. Although 
the power of our boilers has been possibly doubled 
weight for weight, it does not appear that the consump- 
tion of fuel has ok at all reduced in the same proportion. 
Tf such a reduction had been effected, then one boiler, or 
one foot of heating surface, or one foot of grate surface, 
would do the work of two, other things being equal. As it 
does not, we must account for the doubling of power by 
some other way. The fact is, that much more coal is now 
burned on a foot of grate than used to be burned. The 
combustion is swifter. We shall not be far wrong if we claim 
for the marine tubular boiler that it evaporatesat least 50 
per cent, more water in a given time than old flue boilers 
worked in the old way, the grate area remaining the same 
in both. In harder firing and increased efficiency of heat- 
ing surface lies the great secret of the increased power of 
modern as compared with old-fashioned engines. It follows 
that the ebullition of the water is more violent, and the 
steam wetter. ‘Therefore it is that such superheating as 
can be effected by carrying the uptake through the steam 
space is not suflicient; superheaters, properly so called, 
becomes « necessity, and in their absence hard fired tubular 
marine boilers cannot be worked without priming, 
A great diversity of opinion exists as to the merits, not 





or close watching on the part of the staff in charge, have 
met with doubtful success, We have gone on improving 
the marine engine until it has become a complex machine, 
depending for its efficiency on those looking after it. But 
we have effected little or no improvement in the engineers 
in charge. We do not blame these men. Theysnumber in 
their ranks minds and abilities which adorn the profession, 
but the class as a wholeis not up to the mark, because those 
few who are up to it are not a bit better off than those who 
are not. 

It must not be thought that we hold that the engineer in 
charge canifhe pleasesmake machinery, theoretically perfect, 
practically efficient. There are more reasons fora return toa 
moderate policy than come within the province of the sea- 
going engineer. Take expansion for example. Here we 
have a hobby ridden to the verge of desolation. It may 
be taken as proved that steam of more than 40 lb. pressure 
cannot be used with safety at sea, Under ordinary circum- 
stances back pressure and friction will reach 6 1b. per inch, 
Forty pounds steam in a boiler means practically 30 lb. 
initial pressure in the cylinder ; add to this 11 lb. for the 
vacuum, and we have 41 lb.; expand this eight times, and 
we get down nearly to the terminal resistance ; and if we 
expand it nine times, the resistance will be greater than the 

ressure. Even though we reduce the expansion to five 
times we have a pressure through a large part of the stroke 
so little in excess of the resistance, that it possesses no 
practical value when we consider how greatly the weight 
and dimensions of the machinery must be augmented to 
provide for it. High measures of expansion represent 
a gain, no doubt, but a gain not worth having at sea. Mo- 
deration in this respect, as well as in superheating, gives 
the best result; and that engineer will be most successful 
in his practice who knows best how to steer between the 
Scylla of no improvement at all, and the Charybdis of too 
much improvement. If the boat steers rather too near 
Scylla at this moment, let it be borne in mind that Cha- 

bis has only just been escaped with the loss of much 
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LITERATURE. 
The Iron and Steel Industry of the World. By Apnaw 
8. Hewirr 


Tere has just been published in New York the 
of Mr. Abram 8S. Hewitt, one of the United States com- 
missioners to the Universal Exposition at Paris, on the 
iron and steel industry of the world. As the readers of 
Tae ENGINEER are y aware, Mr. Hewitt when he 
was in Europe did not confine his inquiries to what he saw 
at Paris; nor did he examine into the iron and steel indus- 
tries alone. He investigated those great labour questions 
which are now largely occupying the attention of social 
and political economists not merely in our own count 
but in the United States also. Invited to do so by Sir 
Daniel Gooch, he twice gave evidence before the Com- 
missioners appointed to inquire into the organisation 
and rules of trades’ unions and other associations; 
saying that part of his object in coming to Europe was 
to ascertain particulars relating to the labour sub- 
ject, he promised to gather after his return home all the 
information he was able, likely at all to assist the com- 
missioners in their investigation. He desired at the same 
time that the Commissioners would return the attention, 
because he said—“It is not a question of master or 
workman, but of the public welfare.” 

Influenced, apparently, by this view of the subject 
which he has investigated, Mr. Hewitt has drawn up his 
report. It isa volume of considerable bulk ; as, indeed, 
it ought to be if the subject of which it treats is to be 
properly discussed. Than Mr. Hewitt, probably, there is 
no man in the United States better fitted for the work 
which he undertook. He is not only one of the 
largest ironmasters in the States, but he is likewise exten- 
sively engaged asa railway director, is thoroughly educated, 
is a close observer, and an acute reasoner. All this was con- 
spicuous in his evidence before the commissioners, and it 
is even more marked in his report. Throughout the whole, 
however, his reasoning is unhealthily tinged by the Pro- 
tectionist views which are known to be entertained by 
very many even of the leading spirits, in the political and 
commercial world of the States. ‘These we will notice at 
the close. Meanwhile his figures are interesting. 

He estimates that the total iron production of the world 
is 9,500,000 tons per annum; and putting down the 
populaticn at a thousand millions he gives them 20 lb, 
a-head. 

As may be imagined, however, the ratio of consumption 
is very different in different countries. That in England 
is about 189 lb. per head, in Belgium about the same, in 
the United States nearly 100 1b., and in France 694 Ib. 
As to the sources of future supply Mr. Hewitt passes in 
review the different parts of the world in which iron is 
now being made. Sweden he shows possesses exhaustless 
supplies of the richest primitive ore, but-has no coal; and, 
inasmuch as she has consumed nearly all her wood, she 
must soon become only a source whence other countries 
may draw ironstone. Whilst the manufacture of. 
charcoal iron is capable of extension in Russia, which 
abounds in iron ore, there is little probability that 
that country will ever find coal enough to make 
its own iron. The same may be said of Austria 
and the states of the Zollverein, Italy, again, has 
no coal, but rich ores; so with Algiers. With reference to 
Spain, whilst she has a coal formation on her northern 
borders, and plenty of ore, efforts have not yet been made 
to produce iron. France was only able to keep up her 
manufacture of iron by buying in 1865 as much as seven 
million tons of coal and 477,187 tons of iron ore. Bel- 
gium, although it will be tue seat of much industry for 
some years to come, yet has no resources which will enable 
it to compete successfully with countries possessed of more 
mineral wealth. Her coalfield is only ninety-seven miles in 
length, and twelve in breadth at its widest point, and the 
seams only from 30in. to 3ft. thick. Yet from that field 
Belgium produces as much coal as France, two-thirds as 
muuch as Prussia, and one-eighth as muchas Great Britain. 
Prussia, although she has more coal than Belgium, and is 
very rich in iron ores, yet cannot be expected to furnish 
hereafter more iron than she will want herself. By this 
review Mr. Hewitt prepares the way for the two great 
English-speaking nations, and remarks that unless science 
can discover some other means of smelting ironstone than 
coal affords, the world’s future supply of iron must be 
obtained from Great Britain and the United States of 
America, 

Great Britain furnishes nearly one-half of the total 
quantity which the world consumes. Our iron mines 
sent up in 1866 as many as 9,665,013 tons of ore, 
whilst we bought only 56,689 tons, Treating the ore- 
producing capabilities of Great Britain in respect of our 
different districts as he treated the known iron-making 
nations of the globe, Mr. Hewitt reviews the advantages or 
deficiencies of our several localities. He believes that the 
natural limits of production have been reached in Wales, 
yet thinks that owing to its immense quantities of coal 
available for the furnaces without cokeing there will be an 
increase in the manufacture of iron in the principality. 
Scotland, if there is to be a further extension, must 
bring foreign ores to the unlimited supplies of coal there. 
Staffordshire has reached its highest point of production; 
but there is the Cleveland district on the east and the 
Cumberland district on the west coast. Our author enter- 
tains doubts as to the permanency of the irregular beds in 
the latter district, but enlarges upon the prodigous re- 
sources and the rapid development of Cleveland, where, he 
says, “cities have grown up with a rapidity and to a size 
that would strike even a western pioneer with surprise.” 
It is clear that Mr. Hewitt looks to Cleveland as the mine 
of England’s future wealth. What, however, that wealth 
may prove will depend upon the extent to which we shall 
be able to continue to supply coal at the rate of upwards 
of a hundred million tons a year. He thinks we are all 
right at least during the longest lifetime of any person 
now living. During that period, of whatever na it 
may prove, he sees no reason why Great Britain should not 
continue te furnish, as now half the iron that is consumed 
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throughout the whole world. For the rest the world must 


look to the United States. “In no other quarter of the 
globe (the report has it) are the supplies of ore and coal 
safficiently large or so related to each other postrephicelly 
as to admit of its production not merely within the reason- 
able limits of cost, but on any terms whatever.” 

The report then goes into the cost of production in dif- 
ferent countries, and here the labour aspect of Mr. Hewitt’s 
investigations is brought to bear, for he uses as a standard 
of comparison the amount of work expended in the pro- 
duction of a ton of iron. The making of a ton of pig iron in 
the Cleveland district involves an expenditure of £2, and 
this means, at the average remuneration paid to the men 
about the furnaces, eleven days labour. On the Lehigh 
River, in Pennsylvania, the cost is thirteen days, but 
and by along the great valley which extends from 
Virginia to Alabama, such will be the facilities for 
bringing coal and ore together, that the labour cost will be 
reduced to the lowest Cleveland rate. Such reductions will 
be impossible in France, in Belgium, and in Prussia, owing 
to their proportionate natural mineral advantages being so 
much under those of England and the United States, For 
these three countries to attempt to meet the difficulty by a 
reduction of wages Mr. Hewitt regards as futile, because 
the present scale of European payment is only sufficient to 
keep the toilers in an inferior working condition. He re- 
peats in his report what he said before the commissioners 
on his return from inspecting the ironworks of the Conti- 
nent, and maintains that “the existence of the iron busi- 
mess in France as a national branch of industry may be 
said to rest upon the elementary condition of giving meat 
once a week only to the t mass of labourers who are 
engaged in its production.” And he adds: “In Belgium 
substantially the same state of affairs prevails.” In Kng- 
land the condition of the workman is a little better, for 
here he gets meat generally once a day, but the labour of 
the women and children is usually necessary to the main- 
senance of all. 

This deplorable state of existence on the part of the 
masses of the working population who labour in connec- 
tion with the coal me iron industries in Great Britain and 
the Continent Mr. Hewitt places at the doors of the 
British ironmasters. “They have,” he says, “ determined 
to control the iron market of the world; and have at- 
tempted to undersell foreign nations at their own doors. 
To the ironmaster himself the result has been that except 
in special cases he is realising no profit. It is altogether a 
mistake to suppose that England suffers from the competi- 
tion of the Continent. This is so because of the small 
capabilities of the continental districts. The secret lies 
in his competing with other nations to a larger extent 
than is consistent with a remunerative payment of his 
workpeople.” The remedy, in Mr. Hewitt’s opinion, lies 
in withdrawing women and children from this class of 
industry. Then we should have a lessened production, an 
increased rate of wages, and of selling price together ; 
capital would become remunerative, and cheap iron, at the 
cost of the violated laws of humanity, for ever extin- 
guished ! 

Such a consummation, he hopes, may result from the 
attention which is now being given to this subject upon 

very hand in Great Britain. 

Need we adduce anything further to show how the 
peculiar Protectionist views, to which we adverted at 
tarting, have marred an otherwise valuable contribution 
to our records relating to the iron and coal industries of 
the world? Englishmen, however, know well at what rate 
to estimate such deductions ; and they will feel surprised 
that such a man as Mr. Hewitt should not have perceived 
that if the mineral resources of Great Britain are so im- 
mensely superior to those of any other part of the world, 
then that Great Britain is the natural source to which all 
other countries must look for their supplies—and that to 
compete with her in this branch of industry is to run 
counter to one of the most elementary principles of poli- 
tical economy. 





GARRISON POINT FORT, SHEERNESS. 


So much attention has recently been devoted to the sub- 
ject of our fortifications, and so little is known about them, 
that it is with no small feelings of pleasure we place be- 
fore our readers this week illustrations of one of the 
most important works of the kind carried out by military 
engineers. Hitherto our fortifications have constituted an 
abstract idea to all but afew. Thanks to the courtesy of 
the authorities we are enabled to reduce this abstract idea 
to a matter of fact. When forts are written about 
in future our readers will be in a position to understand 
the subject treated of, and to call up to the mind’s eye the 
vast works on which England relies for the defence of her 


All modern forts are wholly or partially | 


= ports. 
efended on the sea face at least by armour plates, und in 
order to make our account of Garrison Point Fort complete, 
we shall give not onlya description of the works, butatabular 
statement of the results obtained by Mr. Kirkaldy when 
testing such armour plates as are used, and an account of 
the method of testing by gun proof adopted by the autho- 
rities, It is mons nee ood to point out that such infor- 
mation bas never before been placed at the disposal of the 
public, and the following paper, prepared expressly for our 
es, possesses an extraordinary value, not only from the 
mportance of the subject with which it deals, but because 
it is to all intents and purposes, both in letterpress and 
illustrations, unique. 

Garrison Point Fort, Sheerness, occupies the extreme point of 
land at the north of Sheerness Dockyard, and commands the 
Channel from the Nore—distant three and three-quarter miles 
to the mouth of the river Medway, which, opposite the fort, is 
only 800 yards wide. The river will also be swept by the guns 
of the work for a distance of fowr miles as far as Saltpan Reach. 

The fort will contain thirty-six powerful rifled guns in a 
double tier of casemates, and four of the largest and most 
powerful guns in two turrets above the casemates. These guns 
will command the Channel and river. Six lighter guns will 
fiank the shore and the land approaches to the fort. 

The éasemates have granite piers with iron shields in the 
intervals between them. The ironwork is continuous from the 


floor of the lower tier of casemates to the soffit of the arch of 
_ the upper tier, thus covering entirely the arches of the lower 
tier. 

A reference to the Somes sketch will show clearly the 
vastly superior protection afforded to the guns and garrison of this 
fort, one of the by: oe our modern coast defences, over other 
| constructions of a nature, 











BEST FORM OF CASENATE _EMBRASU! 
PRIOR TQ TRE INTROUUGTION OF IRON 


Fig. 1 shows the best form ofj casemate and embrasure pre- 
vious to the introduction of iron. 
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Fig. 2 shows the construction ado 
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Fig. 3 shows the construction adopted at Garrison Point Fort. 

Fig. 4 shows a comparison between the last two constructions, 
which is vastly in favour of that adopted at Garrison Point 
Fort. 

The magazines for the guns are completely sheltered, as will be 
seen by a reference to our engraving, being in the basement below, 
and they are so arranged that the guns have their ammunition 
immediately below them, and their service is facilitated by the 
use of powder and shell lifts, and by the most modern appliances 
for handling and moving heavy projectiles. The powder lifts 
are situated immediately behind the front piers of the casemates, 
and the cartridges will be passed up them from the passage in 
front of the magazines, so that on arriving on the gun floors 
they will be brought out close to the guns. The shells, on the 
other hand, will be taken out of their stores into the passage in 
rear of the magazines, and passed up to the gun floors through 
lifts in the rear piers of the casemates, 

The ammunition for the turret guns will be stored in expense 
magazines immediately below them on the second gun tier, and 
will be passed up by lifts into the turrets. 

The outer wall of the basement storey is constructed of rubble 
masonry in large scantling and flat-bedded, faced with granite 
ashlar, set in mortar composed of one part blue lias lime and two 
parts clean sand. The granite facing is built in horizontal 
courses, two stretchers and one header alternately, and not less 
than lft. 9in. in height, the headers bonding 5it. 6in. and the 
stretchers 4ft. into the wall. The wall is 14ft. thick, and is 
lined with beton brickwork composed of two parts clean sharp 
sand and one part Portland cement. 

The granite is dressed with chisel-drafted margin round each 
stone, the centre being roughly picked, and having a projection 
of about 1fin. Behind the front wall is the passage for convey- 
ing the powder to the lifts, and immediately in front of the 
magazines is a 8ft. wall of brickwork in cement. 

The piers of the arches are of brickwork in lias lime mortar, 
and are 4ft. 1}in. thick. The arches are of brick in Portland 
cement, averaging lft. 10}in. thick, and are covered with con- 
| crete composed of one part blue lias lime, one part sand, and five 
| parts clean shingle, up to within 6in. of the level of the first gun 
| floor. In the rear of the magazines is the passage for communi- 

cating to them, which is also used; for the supply of shells to the 
gun floors. 

The lighting of the magazines is effected by means of light 
| chambers passing over the magazine passage from the “lighting 

passage” behind it. The retaining wall of the parade is of 
| brickwork in mortar, and 4ft. lin. thick. 
| The magazines and passages are floored with Ijin. yellow 
batten flooring, with rebated and filletted joints, and nailed with 
copper nails to joists and plates of best Memel fir timber. 

The gun casemates are 4lft. from front to rear, outside 
measurement, with a space of 24ft. between the guns. The 
spaces occupied by the shields are 12ft. wide, and the front 
piers vary from 12ft. to 14ft. in width, and are 14ft. deep. They 
are formed of granite stones, alternately 6ft. and 4ft. 6in. in 
depth of bed, the front stones having rounded corners, and 
being dressed with chisel-drafted margins round each stone, 
and the centre roughly picked with projection of about 4in. 
The stones at the reveals are firmly keyed in place, the backs of 
the piers are splayed, and are formed of Bramley Fall stone with 
tooled faces. The stones of the piers are firmly cramped and 
dowelled together with wrought iron cramps 8in. wide and lin. 
thick, and dowels 6in. long and 2in. thick. The bearing of the 
| piers consists of brickwork in Portland cement. 
| The sills of the embrasures are formed of granite 2ft. thick, 
' the front stones being rounded on the outer edge, and dressed 
similarly to those in the piers, the tops of both frunt and back 
stones being firmly keyed.. The arches over the embrasures are 
of granite in two rings, having soffits flowing from the openings 
of the embrasures to the crowns of the casemate arches, and 
those of the second floor having the ewter angles of each ting 








The rear piers of the casemates are of brick in Portland 
cement 4ft. ljin. thick; the ends next the 12ft. openings 
between the front and rear piers having solid Bramley Fall 
quoin stones lft. Qin. high, and tooled all round. The case. 
mates of each floor are covered with brick arches, groined over 
the 12ft. openings above mentioned, superior bricks being 
eut and rubbed to form the groins, The flooring arches over 
the embrasures are continued and groined into the arches of the 
casemates. The arches over both floors are covered with con- 
crete as described for the arches of the basement storey. A 
course of granite ashlar ift. 10in. high and 4ft. in depth has 
been laid over the arches of the second gun floors, flush with 
the face of the piers and corbelling over the arches dressed with 
chisel draft and picked face, similar to the face stones of the 
piers. The whole is completed with a granite coping 3ft. Gin. 
wide and 2/t. thick, projecting 12in. beyond the face of the piers, 
with occasional headers bonding 2ft. into the concrete. 

The Terreplein is covered with asphalte, sloping to the rear 
wall, which is finished with a tocled York coping 7in. thick and 
2ft. wide, weathered and throated. There are three sets of 
circular stairs from the basement to the 2nd gun floor, formed of 
granite diagonal steps with solid newels. 

The ventilation is effected by means of Qin. glazed pipe flues 
running over the tops of the arches of each floor and from front 
to rear of the building, having trumpet-moulded outlets in each 
casemate and cast iron gratings in the front wall, and glazed air- 
bricks in the rear wall. ‘Uhe tloors are similar to those described 
for the basement, but on oak joists and sleepers, and with oak 
blocks and curbs for the racers of the gun platforms. The 
openings at the backs of the casemates have been filled in with 
solid rebated and chamfered frames provided with doors and 
sashes, all so hung as to be capable of being opened during the 
firing of the guns, the sashes swinging on their centres into a 
horizontal position. 

A verandah has been formed all round the work with cast 
iron hollow columns and wrought iron lattice girders, The floor 
of the verandah is of 2in. rubbed slate slabs in large sizes. The 
ironwork was supplied by Messrs, Easton, Amos, and Anderson, 
of the Krith Ironworks, and the slate slabs by Messrs, Sharpe, 
of Tooley-street, for the contractors, 

The gorge of the work is enclosed by a wall of masonry 
flanked by two caponiers, and within this wall are the guard- 
room, cookhouses, tanks, and other accessory buildings. The 
fort can accommodate a garrison of 360 men. 

The whole of the granite has been supplied and dressed by 
Messrs. Freeman, of Millbank. The contractors for the work 
are Messrs. Henry Lee and Sons, of London, 

The illustrations show two plans of the fort with the guns in 
position, beginning at the bottom and working up to the top, a 
front elevation of a portion of the sea face, and sections through 
the battery. These are so complete in themselves that they require 
no detailed description in addition to the preceding particulars. 





THE INSTITUTION OF NAVAL ARCHITECTS. 


Tue annual meeting of the Institution of Naval Archi- 
tects sommenced yesterday at twelve o'clock, and will con- 
clude on Saturday. We publish some of the papers in 
this impression, The following is the programme issued 
by the couneil:— 

The meetings will be held in the Hall of the Society of Arts, 
John-street, Adelphi, on Thursday, 2nd April, morning at twelve 
and evening at seven o’clock; on Friday, 3rd April, morning at 
twelve and evening at seven o'clock; and on Saturday, 4th April, 
morning at twelve only, The Right Lon. Sir J. 8. Pakington, 
Bart., M.P., G.C.B., D.C.L., President, will occupy the chair, 

The council of the Institution will meet in the library of the 
Society of Arts at eleven a.m., on Thursday, 2nd April, and im- 
mediately before the Saturday meeting. 

PROGRAMME OF PROCEEDINGS, 

Thursday, April 2nd:—Morning meeting at twelve o'clock: 
(1) Annual Report of the Council, (2) Address by the President. 
The following papers will then be read and discussed ;~-(1) ‘On 
the Treatment of Steel Plates in the Shipbuilder’s Yard,” by 1. 
A. Rochussen, Esq., Associate. (2) ‘‘On the Treatment of Steel 
Plates,” by pm Sharp, Esq. (3) ‘*On the Legal Method of 
Determining the Tonnage of Ships, and the Influence of that Legis- 
lation upon the Form of Ships, and upon recent Shipwrecks,” by EK. 
Flacuat, Associate, (4) ‘*On the English Rules for the Measure- 
ment of Ships,” by A. Dekke, of Bergen, Norway, Member, ? 
** On Testing Iron by Magnetism,” by 5. M, Saxby, isq., R. N., 
Associate. 

Evening meeting at seven o'clock: (1) ‘‘ Description of Silver's 
Marine Governors with Improvements,” by Thomas Silver, Bsq. 
(2) ** Description of New Double Expansive Kngines tor H.M.s. 
Spartan,” by Kdward BE. Allen, C.E., Associate. (3) “ On Liquid 
Fuel,” by Captain Jasper H. Selwyn, R.N. (4) “‘ On an Improved 
Liquid Boat Compass,” by J. MacGregor, Esq., M.A., Associate, 
Member of Council. 

Friday morning at twelve o’clock: (1) ‘A Monitor for Coast and 
Harbour Defence; and on Submarine Artillery,” by James A, 
Longridge, Esq., Associate. (2) “The Turret and Tripod Systems 
of Captain Coles, as exhibited by Admiral Halsted in Paris,” by 
Vice-Admiral E. P. Halsted. (3) * Muzzle Pivoting Gun Car- 
riages for Naval Armament,” by Captain I. B, Heathorn, R.A. 
(4) “On Fixed Central Batteries,” by Captain T. E, Symonds, 
R.N., Associate. (5) “‘ Naval Construction from 1800 to the 
Present Time, and its Probable Future,” by Vice-Admiral Sir 
Edward Belcher, K.C.B., Vice-President. 

Friday evening at seven o'clock: (i) “‘On the Application of 
Portable Buffers or Springs to the Cables of Ships Riding at 
Anchor,” by R. Saunders, Hsq. (2) * On the Reverse Currents and 
Slip of Screw Propellers,” by Arthur Rigg, jun., Esq. 

Saturday morning at twelve o'clock: (1) “‘ Un the Stability of 
Monitors under Canvas,” by E. J. Reed, Esq., Vice-President. 
(2) ** On the Position of the Centre of Gravity of the Greek 
Armour-clad King George,” by George C. Mackrow, Esq., Member, 
(3) “On a Sea-going Turret Ship,” by Admiral Paris, O.B., 
imperial French Navy. (4) ‘On the Transverse Eject of Ourrents 
on a Ship’s Course under certain circumstances,” by Charles 
Lamport, Esq., Associate. (5) ‘On Waves which Travel with 
Ships,” by Professor Rankine, Member of Council, 





Szssion, 1868. 

Tae Annual Session of this Institution was held, as usual, in the 
Hall of the Society of Arts, John-street, Adelphi, and commenced 
on the morning of Thursday, the 2nd inst 

First Day,—Mornine Meetine, 
through illness, of the Right Hon. Sir J. 8. 
Packington, Bart., M.P., &c., president of the institution, the 
chair was taken by J. D’Aguilar Samuda, Esq., M.P., treasurer, 
Among those present were Sir Ed. Belcher, Mr. Scott Russell, Karl 
Lauderdale, Lr. Woolley, Admiral Halsted, Mr. KE. J. Mr, 
Rochussen, &e, 

Mr. Merrifield, the Hon. Secretary of the Institution, then 
read the following report of the council :—“ The couneil have 
great pleasure in congratulating the Institution on the useful work 
which it has done during the past and previous years, ‘The volume 
of the ‘ ions’ which has just been publi contains, 
in addition to the usual store of valuable papers and 


and of the gentlemen who took 





financial position of the Institution has received the serious atten. 
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tion of the council. Application has been made to her Maj 's 
Government for an pa grant in aid of the funds ifthe 
Institution, and although no official answer has been received 
it is understood that it is still under the consideration— 
it is hoped the favourable consideration—of the Treasury. 
The offices of the Institution still remain at 7, Adelphi-terrace, but 
the council are informed that their tenure is only temporary, in 
consequence of the alterations which the completion of the Thames 
Embankment will involve in the approaches and adjacent build- 
ings. But due notice will be given wnen a removal becomes neces- 

. The School of Naval Architecture and Marine Engineering, 
at South Kensington, is still watched with great solicitude by the 
council. They are happy to state that it progresses favourably, 
and that the number of ordinary students is increasing year by 
year. Her Majesty’s Government have not thought fit to appoint 
the commission of inquiry into the safety of ships, for which the 
council of the Institution had applied. But it is understood that 
an Amendment Bill for the Merchant Shipping Acts is to be sub- 
mitted to Parliament this Session, and the recommendations of 
your council will doubtless receive due consideration. Thenumber 
of new members to be submitted for election next Saturday is 
thirteen.” 

The CHARMAN then delivered the following inaugural address: 
—Gentlemen, it is as a matter of duty that I feel obliged to intrude 
myself upon you on the present occasion. I deeply regret that 
you should have been prevented from having the presence of our 
president here to-day, and I regret it the more on account of the 
circumstances which have caused our disappointment. And I 
regret, in common with you all, that we are prevented through his 
absence from having the advantage of that address which he no 
doubt would have given, and which he on all previous occasions 
has so ably laid before us to guide our proceedings and to direct 
us in these matters. I still hope, however, from a letter which has 
been received from Sir John Packington that the Institution may not 
be altogether prevented from having the advantage which it has in 

revious years received at the hands of our president. He still in his 
etter expresses a hope that he will be well enough by Saturday to 
be among you, andI hope that youand I shall not be prevented on 
that occasion from having the advantage of hearing his address, and 
that all the shortcomings which must necessarily attend that which I 
would make to you to-day will be on that occasion supplied by our 
president. I must crave your indulgence on many points—one more 
especially, because as I have been asked to preside only within a 
few minutes of entering into the room many of the matters which 
are coming before us are somewhat strange, and of course I am 
less intimately acquainted with them than I could have hoped to 
be before venturing to speak to you upon them. The first thing 
which calls for our especial attention is the financial position 
of the Institution. The financial position of the Institution, you 
are most of you aware, has never been in a amore pes 
flcurishing condition ; but there are circumstances connected wit 
it which lead me to hope that it is far from retrograding at the 
present moment. Without troubling you with any figures I may 
state that the general position seems to be this—that the deficien- 
cies which we had in 1867 were somewhat short of £200, while 
from the estimated finances of the present year, taken very care- 
fully, it appears as though the receipts would very nearly, if not 
quite, balance the expenditure. There are expectations, which I 
hope will be realised also, of some advantages with regard to assist- 
ance from Government, but as those are at present only in an em- 
bryo state I think it would be well not further to refer to them. 
The next matter which I have to enlarge upon to some extent is 
one of a very much more satisfactory and favourable character— 
that is, the school of naval architecture. Now the school of naval 
architecture appears to be progressing very favourably. The in- 
creased number of private students this year has been five; the 
total number of students altogether is forty-two. The Admiralty 
are making some change in their arrang ts for ding the 
pupils here, which therefore may, perhaps, if referred to the mere 
comparative numbers of this year and last, lead to an erroneous 
idea as to the advantage which is being taken of the Institution ; 
but it will be sufficient to say that so far from that being dimi- 
nished—so far from there being an under estimating of the 
value of the school—the Admiralty are seeking to avail 
themselves of it in. a larger degree than previously, and 
that the operation which is taking place at this present 
moment is merely that of changing a certain number which 
was fixed on in the first instance, to a rateable and regular 
number to be supplied every year; and it is the intention of the 
Admiralty by this equalising process to send ten new students, 
each of them to be engaged for a course of years; and, conse- 
quently, the Admira.ty students at the establishment will be main- 
tained generally or entirely at the point of thirty. The references 
which we have had show that a considerable number of those pupils 
which have left the school, and who are now in the service of the 
Admiralty, are giving the greatest satisfaction to their officers ; 
and there is generally equally satisfactory information received 
with regard to those who go into private yards ; and when, as in 
the present day, so much importance is attached, both by the 
Legislature and by the public to the advantage of practical, or what 
is called ‘‘ technical education,” I think that this Institution may 
take some credit to itself for having to a very great degree pointed 
out the direction which that technical education should follow. 
Now, for my own part, if by ‘‘ technical education” is to be under- 
stood that which is by a great many of its advocates understood, 
namely, education in a particular and a single direction for the 
purpose of following a special profession or trade, then I believe 
that technical education will entirely failand miss its object; but 
if by **technical education” is to be understood that which I 
think we do accomplish in this Institution—namely, upon a sound 
education in the first instance, the superadding the opportunity of 
practically working at that trade or occupation which it is intended 
you should acquire proficiency in, then I believe that technical 
education is one of the highest advantages that you can give the 
learner. Now that is accomplished in this Institution, for I believe 
the Institution are fully aware that all the students at this college 
have the means given to them, wholly apart from the instruction 
which they receive in the establishment, of visiting the dockyards 
and working in the dockyards at the works there to be performed— 
the practical works—not at models or theoretical works, but at 
the practical works that are going on for the country, exactly the 
same as all the other artisans there employed. That is a point to 
which I would address my observations as being, in my opinion, 
of such a highly important nature, namely, that of superadding 
to a general education nothing short of the real and absolute 
work which is to form the staple part of a man’s life. The 
next subject to which to draw your attention in the report 
of the council is that which has reference to the interesting 
subject of the safety of ships, which this Institution will 
recollect arose in consequence of a reference made by our 
president, at the previous annual meeting, to the disastrous effect 
that had occurred from the loss of the steamship ‘‘ London,” 
and of the admirable recommendation which followed his observa- 
tions on that catastrophe of the great desirability of seeing whether 
the professional knowledge of this country, as concentrated in this 
Institution, could recommend such means as would practically 
avoid future disastrous results, The council of the Institution 
met, and at very considerable length, and witha very great amount 
of care and attentioa they investigated the whole matter. Many of 
the members engaged in that inquiry looked at it from one point 
of view and some from another, but all with the same object—that 
of seeking, if possible, to arrive at some means by which the public 
could be protected against similar catastrophes. The result of the 
inquiry is to be found in the elaborate report which is given in the 
volume of ‘‘ Transactions” which is now in your hands, and I 





think it is not too much to say that there is scarcely a paragraph 
in that report but what is pregnant with suggestions of the very 
greatest value for reflection and thought. The only thing which 
yaa fe upon the face of this report to require considera- 

—and that probably, I may say, a balanced consideration— 


one which has considerable advantages and disadvantages — is 
whether, having arrived at all these recommendations, those 
recommendations should be allowed, on the one hand, to weigh in 
the minds of persons engaged in marine construction, i 
them in such conclusions as, having the advantage 
| mation before them, they may come to, or whether they should 
embodied by the Legislature in a apa. og legal provision compel- 
ling persons to follow some particular that may be laid down for 
| them. Now, I must say that I am one of those who consider that it 
would be a great misfortune for the country if we attempted by 
legislation to restrain the exercise of that amount of thought and 
that amount of responsibility which make, in the main, the 
character of all those who are engaged in any very great professional 


of that infor- 


be regretted, it is, bably, one that should be looked 
m from another oth of view, when we find that her 


and to guide | 


works; and, I think, therefore, that instead of being a subject | 
to 


| and I hope that you will further excuse what I feel bound at the 
| present opportunity to tell you, which is, that not having been 
| aware that I was going to be asked to fill the honourable position 
in which I find myself this morning, I had made those engagements 
| which I now find it absolutely hones to avoid ; in fact, they 


be | are connected with parliamentary duties—and therefore after the 


reading of the first paper I shall be obliged to crave your indul, 

to allow me to em ; but I have an Napa of caping ies on, 
this occasion Lord Lauderdale has kindly consented to take the 
the chair for the remainder of your meeting. 


“On the Treatment of Steel Plates in the Shipbuilder’s 
| Yard.” By T A. Rochussen, Esq., Associate. 

The use of iron for the conveyance of goods and passengers on 
| roads, and the consequent application of large quantities of 
wrought iron to rails and bridges, stimulated a facility for the 








u 
jesty’s Government have not up to the present 
embodied any such instructions in a legislative or an autho- 
ritative and directing form. We do infer the fact that there 
is to be an amended er Bill. What that amended 
Shipping “Bill contains we do not profess to know; neither 
do I apprehend that we at all wish to convey to you that we wish 
in that Shipping Bill to find an absolute and restrictive plan laid 
down by the Government for all eonstructions as rules to be 
followed. At any rate, I will venture to do this--to disengage 
myself from that observation so far as to point out my own views 
upon that subject. I should hope that whilst every care was 
taken by the Government at all times to protect the public from 
the possession of that which is bad, the greatest care would be taken 
by them toavoid that direction of construction which might lead 
toa very much worse result in the long run by removing the 
responsibility which now exists, and which in my opinion ought 
to exist, pas Po upon those professional parties who undertake 
the responsibility of these works. I think, now, that having 
passed by our report I might be permitted perhaps just to glance 
at the programme which is now before us. On that programme, 
judging by the titles of the papers which we have to discuss, will 
be found, I think, some of the most interesting and some of the 
most important subjects that can be brought before us as naval 
architects. The very first one that we have to discuss may be 
treated, and I hope will be found to be treated—I have not myself 
seen the paper at all—in a way to engage the most serious atten- 
tion of this Institution. I conceive that there are few things at 
the present time that are of more importance in the consideration 
of naval constructors than a proper. appreciation and a proper use 
of what I may call the new material—steel. Of course we know 
that in one sense steel is no new material. In one sense it has 
been known from the most ancient periods of history and almost 
of the world. But the preduction of stecl lately has taken such a 
form from that which it took formerly as to enable it to come 
within that compass of price that will render it an ingredient of 
great value in shipbuilding, and I do not think that its value is 
even at the present moment sufficiently appreciated. This may 
probably result from the fact that some difficulties have occurred, 
and may not perhaps be altogether overcome even at the present 
moment, in the production of it. But I do think that the 
advantages to be gained from steel are so great that they ought to 
be fully and entirely recognised, and I believe that in that, as in 
all similar cases, when those advantages are once fully recognised 
by the public, the little difficulties in the manufacture that exist at 
the present moment, if they have not been already overcome, will 
be overcome, and that the advantages of this material will tend 
immensely for the public good. I may probably just be allowed 
to say that, so long ago as immediately after the close of the 
Crimean war, nine or ten years ago, I had occasion to build in 
steel, At that time steel was beginning to recommend itself by 
what was called “‘ puddled steel.” Well, puddled steel was a 
very doubtful description of material. The process was one which 
necessarily involved a great deal of risk in the production of the 
finished material as time was an ingredient, which time could be 
measured in practice only in the working of the iron converted 
into this steel. In fact, I should say that I had tried puddled 
steel, seeing the great advantages that were to be obtained by 
using a lighter material with a very much greater amount of 
strength for its comparative weight; and I had found these 
difficulties attending puddled steel— namely, a want of uni- 
formity in its texture and strength. But having had my 
attention directed to it, I went at once to what I conceive to be 
the only way of dealing with a case where the absence of weight 
was absolutely necessary —that is to say, where steel could be used 
which could be absolutely relied upon for its strength ; and I had 
to pay, for the steel which I used in a sea-going vessel which I then 
constructed, £50aton. But the wholeof thesteel was cast steel, manu- 
factured by the usual process in which the ordinary cast steel bars are 
manufactured in little charcoal pots, and it could not be produced 
at that time for a smaller sum. It is a satisfactory thing to know 
that though that price would have put the use of the material 
completely out of the range of all commercial persons for ordinary 
purposes, the vessel then constructed (a vessel of 500 tons) has 
been working from that time to the present in a very rough sea, 
that is to say, the Black Sea ; and there was not a single plate in 
this vessel of 500 tons greater in thickness than three-sixteenths 
of aninch, I have most accurate reports of the state and condi- 
tion of the material in that vessel at the present time; and if these 
reports are true (and I have every reason to believe them to be 
accurate), the vessel is as perfect now as it was at the time it left 
England. Well, the introduction of the different processes which 
have been devised--Bessemer’s process, for instance—has so 
materially reduced the price of this material that you are able to 
get an equally good material for £20 a ton with that for which I 
then had to pay £50. Now this material which at this present 
moment you get at £20 a ton may generally and roughly be compared 
with iron in this way: that its oon | tensile strength may be 
taken to be at least twice as great. One may be taken as 40 tons 
to the inch, whilst the other may be taken at 20 tons to the inch. 
And the ductility of the steel, when properly produced, is very 
much greater than that of the iron. Therefore you really 
have this great advantage laid before the constructor for 
his consideration—and it is in this view especially that 
it interests us as naval architects—that after you have made all 
allowances—and I put this suggestion to prevent you from jump- 
ing too quickly to the conclusion that you can in all circumstances 
adopt it—after you have made due allowances for the difficulty of 
obtaining uniform perfection throughout this steel, you have a 
field open before you to encourage the steel manufacturer to pro- 
duce perfection with the knowledge that if he does so he can re- 
lieve the vessel by one-half of the weight of the iron put into it, 
and thus he can enable you as a commercial man to utilise the 
difference of weight by the carriage of extra cargo, Or if your ob- 
ject be s: » he can enable you to attain the same rate of speed 
with a lower amount of power, or, what is equivalent, a much 
higher speed with the same amount of —_ Therefore any paper 
which brings before us the importance of steel is of vast importance 
to the “ Transactions” of this Institution. The next subject which 
we haveuponour paper is also one of very greatimportance. Itseems 
that the general subject which we have to discuss on these 
occasions is, in one shape or another, the further develop- 
ment of the construction of ships of war. This has always 
been since the time of its birth—now some ten or twelve 
years ago—a subject of great importance, and one which is 
far from flagging in its interest. I think the general admission 
will be that it is one which grows daily in importance, and daily 
attracts more and more attention, particularly of those engaged in 
marine operations. I should hope that these papers that we have 
before us, attached to which I see names which are an earnest that 


repay us the opportunity andthe timethat we shalkdevote to listen- 
ing to them, but will very considerably add tothe general knowledge 





on this important subject. Finally, gentlemen, I hope I may be 
excused for having kept you so long in dealing with these subjects, 


they will convey to us most valuable information, will not only | 


production of a material which, almost at the same time when 
railways became in use, entered into the construction of ships. 

The iron manufacture of that period was limited to a compara- 
tive small number of makers, who, trained to good work, supplied 
a metal the excellency of which we see illustrated by rails of, more 
than twenty-five years’ life on some of our leading railways; and 
the hulls of iron steamers such as the Lord John Russell, the Sir 
Robert Peel, &c., sailing from London, and others in the —_ 
who, notwithstanding a hard-worked career of thirty years, sti 
enjoy a green old age. The railway system, under the impulse of 
a very rapid development, encroaching chiefly upon landed pro- 
perty, fortunately found only one controller of its organisation—in 
the different Acts of Parliament regulating expropriation and 
compensation, and the infliction of a very slight and inefficient 
supervision of the Board of Trade, and was thus enabled to select 
the best materia] for the working of its traffic. 

It stimulated the production of the finest locomotive engines, 
and when these heavy gers of ce destroyed the iron 
rails upon which they ran, railways as far as their finances would 
allow substituted steel rails. The traffic on land therefore 
accommodated itself to circumstances, and the genius of man rose to 
the requirements which man had created. 

The human being, born and living on terra firma, appears from 
time immemorial to have looked upon the sea as an element where 
existence was extra dangerous, and thus almost every nation 
except the bold sailor population of Holland and Scandinavia, 
allowed itself, in the matter of shipping, to be guided and coerced 
by governments or by corporate bodies especially invested with 
conventional authority, such as English Lloyds or French Bureau 
Veritas, The interference of both, especially the former, has in 
its time done an immense amount of good, and while defining 
equitable averages of sea risks they have at the same time 
endeavoured by the accumulated experience of generations to 
establish wholesome rules for the construction of wooden ships 
offering the greatest security to man and merchandise. 

When iron entered into the construction of ships the material 
was not well understood by those who, by force of habit, had to 
determine the mode of its application, but who were simply 
accustomed to the dumb strength of wood, viz., resistance to the 
pulling strain on a fibre, and thus sought in iron only one equiva- 
lent, that is, a high figure of breaking strain. This was fixed by 
Lloyds at twenty tons, and subsequently by the Admiralty, 
following inits wake, at twenty-two tons per square inch with and 
eighteen tons across the so-called fibre. Never was the adage of 
a “little knowledge being a dangerous thing” more true than in 
the instance of this single Admiralty test. It was established in 
deliberate ignorance of the intelligent iron industry not only of 
this country but of Europe in general, ata time when the splendid 
qualities of such iron as Yorkshire, Sweden, and Westphalia pro- 
duces ought to have been appreciated because they were known. 
It gave rise to the manufacture of an iron—responding to the 
demand for one element of strength only—to the construction of 
ships, many of which have gone down or broken up under 
circumstances where no injury ought to have been caused, more of 
which are still floating with the false hall-mark of a high-class and 
sea-worthiness, and finally this Admiralty test has failed to 
educate the shipbuilder into the knowledge of good material, and 
given him the temptation to use the cheapest and worst iron 
provided it tested up to twenty-two tons. 

It was but natural that common sense would at last emancipate 
itself from the trammels of absurdity, and therefore, while those 
merchants who had simply an insurable interest at heart continued 
to own ships built of regulation test iron there were others who, 
independent of insurance, sougbt security in the material of their 
ships rather than in policies; and thus we find that, beginning 
with the large steam tugs on the Rhine, as early as 1851 private 
yachts, channel and shallow river steamers, steel was already 
recognised as the best material for shipbuilding, when the American 
Confederate war and the consequent blockade running called into 
life a fleet of steel steamers. ‘Three ships were built with a total 
disregard of the conditions of ordinary insurance—a sort of ocean 
butterflies—the thickness of their plates bordered upon the bounds 
of imprudence, and yet, I believe, only one, the Lelia, was lost in 
a terrific gale of wind going out of the Mersey. 

While the yards of the Clyde and Mersey were full of blockade- 
runners, it was natural that the material came under more general 
notice, and thus at that period several steel vessels were built for 
the ordinary long passage trade, which, although classed ‘‘ AL excel- 
lent twenty,years” in the Liverpool book, did not, in the definition 
of Lloyds, rank higher than iron. 

It so happens fortunately that no official control has been 
exercised over the material of masis and other spars, and thus, 
while the owner had no interest in improving upon iron for the 
hull of his ship, he could, with direct benefit to himself, rig his 
vessel with steel spars, which in the China clippers of modern 
build are now almost universally adopted. It would be folly to 
waste time in demonstrating why a light and strong material 
should take the place of a heavier and weaker, or to calculate the 
time when steel in shipbuilding will receive its official recognition 
as distinguished by various tests from ordinary iron. It already 
takes part in the most important armaments of the country, and 
in this instance, at least, the administration of the War-office and 
the Admiralty, if not on a par with that of other countries, is more 
alive to improvement than the more pacific authorities. 

I am justified in looking upon steel as the material which our 
period requires and will adopt as soon as the community is techni- 
cally free to use it to the best advantage; and here we enter upon 
the consideration of the material itself. 

We are aware that steel is made from different irons by different 
processes, so it presents almost as many varieties as wrought iron, 
and whether made by puddling or Bessemering every make will in 
time obtain a distinct qualification of merit, such asin iron we 
apportion to Sweden, Westphalia, and Yorkshire. Notwithstand- 
ing this we have to deal with the general properties of steel apply- 
ing to all makes, which, if well understood, will facilitate its 
treatment in the builder’s yard, as distinguished from the handli 
of iron, and the absence of this knowledge of the nature of stee! 
demands the more urgentl: supplying, since even in this hall well- 
wishing friends have Stumbl over bad material or good material 
badly handled. 

We often hear, and probably with justice, that steel is not 
reliable—that it is not homogeneous, an ——_ who have spent a 
life in successfully treating iron point with scorn at a steel plate 
which has split or snapped under circumstances where iron would 
not have sustained any injury. Thus steel yards have snapped in 
the truss, topmasts split in the fid-hole, plates cracked on —— 
curves, and, saving the possibility of bad material inherent to 
human production, the quality of the steel may for all that 
originally have been unimpeachable. 

Steel, as many a young beginner in life, had to be saved from its 
| friends. The belief in its breaking strain was at first unfortunately 
| based upon the knowledge of tool steel, and it was not uncommon 
to specify in constructions steel equal to forty-two or forty-five 
tons per square inch. That metal, supplied by ambitious or 











THE ENGINEER. 


ll 











bending to curve and , but with greater care 
than would be observed with iron, inasmuch that we have not the 
free command of heat which iron allows with impunity. ; 

And it is just this important point of heat which has to decide 
the part which steel can play in shipbuilding, and the careless 
application of which has been the primary cause of such mishaps 
as may have occurred. 

Heating for the purpose of bending through rolls when the 
material does not receive any elongating pressure under all circum- 
stances entails a loss of tensile stre: both in iron and steel. 
But with steel we run two risks, either the steel may become over- 
heated and slowly cooling after bending remain very soft and 
weak, or on the passage of the heated plate from the furnace 
through the rolls, a keen draught of wind, a shower of rain, or 
draggin over wet ground, may ohill the metal, and while making 
it wi olly or in part hard render it unfit for a construction re- 
quiring elasticity. . 

Building yards are, as a rule, constructed for the requirements 
of wooden B emo viz., plenty of room for bulky timber; there is 
free access to wind and weather, and almost every operation of 
iron and steel is carried on in the open air. The bending rolls are 
seldom roofed over, the re-heating furnaces are fired from the back 
or sides, thus when opening the door there is a rush of cold air 
upon the hot plate, which then getting a chill cracks when bend- 
ing through the rolls, or when hammered toa curve. Above all 
things it is therefore necessary either so to contro the heat given 
in the yard within a limit which cannot be ded, or to disp 
with heat altogether. Previous annealing has been suggested as 
the sovereign cure for overheating hard steel, or as —- in- 
demnity inst the danger of cracking when steel is worked too 
cold in the building yard. But looking atthis question from aneco- 
nomical point of view, it must be settled whether the shipbuilder is 
expected to erect furnaces sufficient for the annealing of a large 
number of plates, and devote attention to the careful issue of an 
operation on a metal to which he is a stranger, or is the annealing 
to be done by the steel manufacturer. 

Experience teaches that the annealing of cast steel gun barrels, 
cannon, &c., in furnaces of from 10ft. to 18ft. long, with charges 
of from two and a-half to seven tons, takes five to seven days. 
Assuming that ship-plates from }in. to yin. thick, in sizes 
up to 30ft. long and 6ft. wide, will require only half day 
firing, and a day and a-half cooling down, the annealing of 300 
tons of plates per week would entail such an extension of plant and 
labour as materially to affect the price of the steel, independent of 
which the annealed plate always has a rougher surface, unsightly 
to the eye, and decidedly to be avoided in a ship’s skin. 

Annealing of large masses, therefore, being impracticable, the 
builder must have furnaces which cannot be overheated, or he 
must work the steel cold. 

In order to settle both points I have conducted a number of 
experiments with 127 plates of all thicknesses, of the quality 
usually supplied to shipbuilders. 

Collecting opinions on the Clyde and in England, I found that 
in the different yards the same steel in one yard heated simply to 
a temperature touchable by hand, in the other yard to a cherry red, 
was reported to yield the same result, and that therefore a low 
temperature, say of molten lead, would be sufficient for all pur- 


poses. 
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Operating with plates, equal toa breaking strain of 38 tons 
and an elasticity modulus of 21 tons, the dipping into a bath of 
molten lead made no difference in the strength of the steel, while 
it worked well in punching and bending, and I therefore conclude 
that while this heat could not possibly hurt a good material,it 
may serve to let down the temper of hard steel, while the expense 
of a lead bath, involving scarcely any consumption of that metal, 
would be only a trifling increase to the plant of a building yard, 
the more so since the heat communicated by molten lead is instan- 
taneous, though limited to an unvarying temperature, while a coal 
furnace is less certain and the heating of one plate takes from eight 
to ten minutes. We now proceeded to treat the same steel per- 
fectly cold, taking care to reserve from every plate a length which 
afterwards was to be handled with a cherry red heat. The cold 
plates, indiscriminately takea from stock during cold winter 
weather, withstood bending and punching to perfection, and I have 
put on the table pieces of a jin. plate bent to a Yin. circle across 
the fibre, of a l4in. steel plate bent to a 5ft. circle, of a ,4in. 
plate rolled up like a sheet of paper, of plates punched near 
edge, all treated quite cold. 

The corresponding halves of these plates, treated hot, of course 
permitted shaping and tooling equally well, but not better. 

Looking at the subject superficially, it would have appeared that 
But in order 
ut on 
by the 


both heated and cold plates yielded the same result, 
thoroughly to sift the question the different plates were 
the testing machine on gave the figures of merit illustra 
diagrams on the wall. 

In diagram 10 we have a bar or strip L with a section A, 
elongating under pulling strain to L', and at the same time reduc- 
ing its area at the point of greatest distress to A'. 

hi will be large and L’ small in hard metal, and vice versd in 
ductile material, and thus the shaded pane of this diagram re- 
presents the ductility or power of steel to contract and elongate; 
n other words, the faculty to distribute strength to adjoining 

The area of this shaded portion grows with the dimension 
of A! and the increase of L', and it determines exactly the value of 
resistance to ultimate breaking strain. 

By assuming the sides of the plate to the straight instead of 
—— we arrive with sufficiently appoximative truth at the 

ormula— 


A+aAl 
wf uxa--L (At) 


W being the breaking weight applied per square inch. But we have 
to consider an equally important element in steel constructions, 
viz., the amount of strength which the material possesses after its 
elasticity has been overcome, and it is here that steel treated cold 
showed immense superiority over that which has been wrought at 


a red heat. 
Diagram 1 oe ae cold worked steel which lost its elasticity 
at 21 tons and broke at 38 tons, showing a difference between the 





supreme danger. And 
stored strength more fully I have added 
i resulting from a few varieties of well-known iron. 

e dotted diagonal is the ascertained ultimate breaking strain 


equally to balance this resultant of destroying forces has f 
one side the ascertained difference of elasticity and ing 8 
and the area of this is thus represented by the 
formula:—Difference of elasticity, multiplied by the square root 
of the square of ultimate strain minus the square of the difference 
of elasticity— 


DE/ fus—pEr} 


Thus No. 1 is the stored strength of cold steel No. 1, the ulti- 
mate breaking strain of which, with a contraction of 24 per cent. 
is 50 tons per square inch, a difference of elasticity of 17 tonsequal 
to 833. o. 2, the same steel§ worked hot, contracting 30 per 
cent., with a breaking strain of 34 tons, gives an ultimate strain of 
50 tons, which, with a difference of elasticity, gives a relative value 
of stored strength of 672. No. 3, hard east coast iron yield- 
ing elasticity at 25 tons, breaking at 28 tons, with a contraction of 
7 percent., giving a stored strength of 89 tons. No. 4, 8.0. Crown 
iron, breaking strain 23 tons, with 12 per cent. contraction, diffe- 
rence of elasticity 10 tons, gives a stored strength of 240. 
No. 5, Lowmoor iron with a breaking strain of 27 tons, contracting 
41 per cent., yielding elasticity at 15 tons, gives a stored strength 
of 528. No. 6, very hard steel, not yielding elasticity till 
39 tons, breaking with 45 tons at a contraction of 4 per cent. only, 
gives a stored strength of 276. No. 7, overheated steel before 
quoted, gives a stored strength of 440 tons, and lastly, No. 8, 
heated but chilled steel leaves but a figure of 36. 

No. 
1 38 





2 304 





5 24 








7 20 Overheated steel. 
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4 
8 14 Overheated steel. 

















22 Tons. 

And now, reconstructing all my parallelograms as in diagram No, 
9 on the base of the Admiralty test of 22 tons, we see at once how 
for extreme power of endurance the different metals occupy an 
order of merit, the mild steel at the top, the hard steel and iron 
lowest in the scale, showing that these metals although possessing 
a nominally high tensile strength, have no power in reserve to 
resist a sudden excessive strain. This portion of the diagram at a 
glance exemplifies the metal which we can star with the blow of 
a rivet hammer, or snaps when a vessel takes an uneven bottom. 
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The thickness of the plates operated upon proves that every 
portion of ajship of 1500 tons or 2000 tons builders’ measurement 
(excepting rivets) can be worked cold, that heat is not required, 
may be injurious or even dangerous, and the weakening by heat of 
a few plates destroy the calculated strength of the ship, while at 
all times the fact of a steel plate working cold is a conclusive test 
of its good quay. 

I have purposely abstained from analysing the different methods 
by which steel is produced—sufficient be it to mention that as the 
mere cost of melting crucible steel, both in England and Prussia is 
£9 per ton, the choice for the present lies between puddled and 
Bessemer steel. Anexperience of many years has taught me to prefer 
puddled steel for plates, as possessing a greater amount of stored 
strength. On the other hand angle bars T, double T, and bulb 
beams of Bessemer steel show a much higher figure of merit than 
Bessemer steel plates ; and this arises probably from the fact that 
the metal, passing through a series of rolling of different sections, 
gets a thorough kneading, and thus gains in homogeneity and 
ductility more than the plate, which is simply elongated from 
the bloom. 

The Bessemer process certainly offers the advantage of satisfying 
a demand for very large blooms without weld, which the puddle 
steel makers endeavour to approach by making puddle balls of from 
2 cwt. to 7 cwt; and it is remarkable that_blooms, made solid from 
these balls, instead of piling hammered slabs, produce a material 
of immense strength. I have laid on the table a specimen of this 
manufacture, taken from a cold bent plate, and testing up to 51 
tons on the original area of fraction. 

The time has now arrived when failures through heat need not 
longer occur ; by manipulating all steel cold the builder will effect 
a ap ee saving in mae and san hooe pat, 
practically test in work almost every plate pass’ is y 
and while emancipating himself from the risk attending rough and 
somewhat unskilled labour, unite with the steel 
ducing a perfect structure. 


= Saas Iron by Magnetism.” ByS. M. Saxby, Esq., R.N., 


I have the pleasure of offering some remarks on a mode of testing 
iron both as to condition and quality, by means of m. Its 
main feature is, that articles made of iron can be rapidly tested 
without damage to them or defacement, Our only present means 
of ascertaining condition of iron is one which often causes the 
evils we wish to avoid. We have only an imperfect and destructive 
system, and this only applies to quality, not to condition. 

By “condition” I mean the state of the metal whether as regards 
adventitious and accidental combinations either chemical or me- 


forging, welding, and so forth. 
Hy secthod is not yeh Selly Govaleped, bub co fer es There guns 
enough has been proved to show that, in the hands of those who 


r in pro- 








more time and ability than I have, something wiht to Gna 
the question of testing iron which might eventually in 
the hands of manufacturers, and all persons interested in the 
a powerful means of avoiding accidents 


hich bear prominently on the application of my 
to wants of engineers, sides the extent to which 
have successfully applied the test, and then ——- the mode 
of operating with it, adding a few remarks upon the general theory 
involved, but not more than is sufficient for the establishment of 
a firm foundation on which to rest my deductions. To prevent 
misconception it is better at the outset to declare that I do not 
rofess—I never have professed—to be able to do more than test 
orged articles or castings whether of iron or steel. Whatever 
comes off the anvil (with an exceptional case or two which I will 
explain presently) falls within the scope of my powers; but I wish 
it to be distinctly understood that hollow iron (iron purposely 
made hollow) excepting guns and small arm barrels, have scarcely 
had any of my attention beyond a casual testing at the desire of 
ies whose anxiety to witness the possible limits of a novel and 
interesting operation could scarcely, with any consistency on my 
part, have been treated with indifference. Noram I, consequently, 
responsible for any unexpected results in my first attempts. It is 
one thing to study results of testing a bar of iron, the iculars 
respecting the preparation of which have been previously commu- 
nicated to me, and in which known facts could be compared with 
results of testing; and quite another thing to have placed before 
one a suspected bar, the tamperings with which I had possibly 
reason to imagine to be the work of some of the ablest smiths in 
the kingdom, and devised on pu to mislead and deceive me. 
My experiences have been chiefly derived from these severe ordeals, 
which surely are better calculated to confuse and disvourage than 
to instruct and explain. In the former case we can profitably and 
calmly investigate, but in the latter—and especially where we are 
expected to explain every step of what we are doing—even if we 
are accumulating facts they are only heaped together without con- 
nection or time for arrangement, It is like the requiring of a 
student of a language who has not mastered his accidence to pass 
examination in its idioms. 

But, Sir, I am not complaining—this is only for explanation, and 
to account for the slow progress [ have made in magnetic testing 
during the past six months. I am, however, satisfied that if I 
have been at all successful under such disadvantages, the more 
deeply welcome to me ought to be these successes. 

Passing over some disappointments I may have caused through 
inability to discriminate between clay and sand, and zinc and 
copper, &c., when filling cavities in bars which have been placed 
before me as solid (tricks which were really worthless, as impos- 
sible to occur in commerce), I may at once remark that in truth 
the general public (I had almost said educated general public) know 
so little of the magnetic theory that I have had to submit to deci- 
sions made by ae judges, whose total and confessed igno- 
rance of the whole subject obliged me first to instruct them in the 
merest elements of magnetism. Their decisions were, I doubt 
not, honest enough, but from circumstances must have been less 
just than honest. Perhaps this has been unavoidable; nor could I 

ave submitted thereto except that, on the other hand, every man 
of real science who saw my work encouraged me to coatinue i 
until at length it seemed wrong to be burdening my daily an 
hourly thoughts with what might lead to further expenses and a 
hopeless struggle. 

trust, Sir, the novelty of the subject will be pted by this 

assembly as my excuse for having made these allusions to myself; it 
however too often happens that the unfortunate originator of what 
is new and useful must not expect success without some previous 
heartburnings. That I am this day resuming my work is due to 
my having, since the formation of this truly valuable and national 
Institution, narrowly watched and admired, year by year, the spirit 
of honourable and above-board inquiry after truth which has so 
strongly marked its important discussions. 

At our meeting in 1867 1 heard an eminent engineer in this room 
declare impressively that any one who could throw the least light 
upon the molecular condition of iron would confer a great boon on 
engineers and manufacturers, and this, Sir, is my additional 
apology for presuming to accept leave to read this paper. 

Now, without occasion for entering into minute speculations as 
to the connexion between'iron and magnetism, it will perhaps suffice 
to assume (what I believe is fully admitted) that a mass of iron is 
an aggregration of distinct particles, each of which has polarity; 
that these particles are (among themselves) not in immediate 
contact. I also assume that what we call “‘ pure” iron, as used in 
commerce, is that which is best adapted for manufacturing pur- 
poses generally, so far as regards strength in every direction, and 
that a test of the goodness and purity of iron is reasonably 
supposed to be its capability of being tied up cold into a compact 





-knot. As an illustration of this I produce a sample of iron, which, 


when pulled into this form cold, only broke at a strain of 43 tons 
per square inclf. 

I also assume that tensile strength, however useful for some 

urposes, is but an insufficient test of what is called goodness in 
iron; inasmuch as it only indicates strength in one direction, and 
is not incompatible with brittleness. 

I further assume that if each particle of iron has polarity, the 
whole mass made up of any number of such particles is a magnet 
(inductively so, if the iron is pure and soft: and permanently so, 
if in the state of steel or cast iron; the magnetic force having a 
decided connection with the presence of carbon). Hence I assert 
that the old notion of magnetism existing only on the surface of 
iron is an error, and one that I will presently overturn by direct 
experiment. 

assume still further that strength in iron is a consequence of 
a certain molecular condition resulting from magnetic causes. 

Now the above form the groundwork of my system of testing, 
and if conceded enable me at once to proceed to illustration, but I 
would first suggest that it will be necessary to further concede that we 
never know when we have put a piece of iron into a blast heat (as 
in a forge fire) whether it will come out thereof in an altered or 
unaltered condition. Last year in this room an eminent steel 

facturer, Mr. Roch , told us that he doubted whether, 
in the process of forging, a shaft of steel as put into the furnace 
did not come out an iron one, His words were: “If in a puddled 
steel shaft, when itis finished, we have reached perfect homogeneity 
it may also follow that by the frequent re-heating which it has 
required in order to become a perfectly weldable mass, it has been 
reduced toiron. Ifa shaft made on that principle is sound it is 
iron, if it is steel it has all the elements of weakness from not 
P Steel which will work well, which will equal iron in 
its virtues, and which will excel in its working strength, cannot be 
made beyond 34 to 35 pant he gon inch.” My experiments and 
observations on a small e convinced me of the same thing, 
and I arrived at my opinion in the following manner: — 

We may describe steel as iron, plus certain other 
Now to remove any of these other ingredien 
whole character of steel, and to remove them almost entirely 
Seiler Gola hea e less purity in the place 
of steel. 

The other ingredients are the fluid particles which fly off under 
the blows of the hammer: these blows when given at a welding heat 
are essentially a purifying process. On examination we find that 
the squeezed-out portions are not iron, for iron has a specific gravity 
of about 7°7 while these globules have a gravity of at most 
about 5°5, generally less. And oxide, dross and impu- 





rity as we may call it, is easily pulverised in an mortar. 

have a sample here in the state of an almost pable powder; 
it has not the tenacity of the metal iron at all, so that the conver- 
sion of a shaft of into iron by the mere of forging is 
but reasonably to beexpected, But admit where are we? 
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We are calling things by wrong names—we call that steel which 
was once steel, and where we are thinking we have the qualities of 
steel we have absolutely those of iron; and whether iron 

in ny manner just alluded to has superior qualities remains to be 
prov: 

I can only say that Bowling iron (of which I shall speak pre- 
sently) when subjected to my magnetic testing, shows many 
characteristics of steel, With so great a variety then in this condition 
of fo: articles, without at present any means ——_ a de- 
structive one of knowing this condition or of detecting it, I submit 
that if I can offer you a ready method of examining iron articles 
I may with confidence appeal to your kindness to receive my im- 
perfect demonstrations with indulgence. Let us ask a smith the 
quality of a piece of iron, and what does he do? If he may cut it, 
or file it, or eons it, he will tell you; but ask as to its soundness 
and he can only prove that by the testing machine, This is what 
I propose to remedy. 

Before illustrating my practice of testing iron, it will save some 
time if I just call to mind one or two experiments in magnetism, 
which are, however, of so very elementary akind that I have to 
apologise for naming them, except that they are necessary for 
my present illustration. 

We are told that if we take a magnetised bar of iron or steel and 
divide it we shall have two separate magnets, each having its 
north and south poles; further divisions of these produce smaller 
and smaller magnets, until our powers of further mechanical divi- 
sion are exhausted. It is easy thus to bring the mind to recognise 
the minuteness of the polar particles of a mass of iron held together 
by means of such polarity. That this ‘‘ holding norier ” differs 
from what is commonly called cohesive foree (which belongs to all 
solids) is a peculiar and distinctive characterstic of a few metals, 
such as iron, cobalt, nickel, and so on, and it is thus illustrated: Take 
the well-known experiment of suspending a series of small steel pins at 
the end of a powerful bar magnet (vide diagram). If the end be 
the north pole, the upper end of each needle will be a south pole, 
and the lower end a north pole. The pins are, of course, sustained 
in position by magnetism, which in this case is a cohesive force. 
Whatever may be its nature let us imagine its action to be 
analagous to that which exists amongst particles or molecules of 
iron, as favourably placed when north and south poles alternate, as 
they do in the diagram ; let us, in fact, for the occasion, view the 
mass made up of bar and pins as a solid, its parts simply held 
together by cohesion. If we reverse or interrupt the force which 
connect the needles and bar (and we can easily do it) separation 
instantly follows ; cohesion is destroyed, but the so-called cohe- 
sion which we are using is gnetism gnetic force—and that 
cohesion constituted the tensile strength of the solid; therefore 
who can say that magnetic force in iron is not strength in iron. 
This, then, is the main point. 

If we interfere with that favourable condition which is the ele- 
ment of strength in sound iron viz., north pole to south pole, and 
80 on, we cause weakness in the metal. We derive hence an 
axiom that—‘‘Continuous alternate polarity in iron and steel 
constitutes strength, while its disruption or solution is weakness, 
and flaws and fault are examples of such weakness.” Now, the 
amount of magnetism ia a piece of iron, or rather the amount and 
peculiarities of polar condition in a piece of iron, are measurable ; 
therefore if strength in iron is magnetisin, so is strength in iron 
measurable ; and as any common compass is a magnitometer, so 
ought we, by the use of the compass to be able to measure strength 
in iron and to detect its weaknesses. 

And this is all I pretend to be able to do; and the diagram 
gives illustrations of what I mean by soundness and uhsoundness 
in iron as referable to molecular condition, 

But lest the old-fashioned notion should still cling to the minds 
of some whose avocations have kept them, as regards magnetism, 
out of the influence of that stream of knowledge which is ever on 
the onward move, I would ask leave to produce the results of an 
experiment which I think settles at once all controversy as to the 
penetrability of a massof iron by magnetism. It is the only point 
on which those who have found it was to their interest to suppress 
a means of detecting faults in forging, faulty weldings, &c., have 
attempted to base any opposition to my views ; and unless this 
be cleared from all doubt my pretensions will fall to the ground. 

This is a wooden model-of a piece of round bar iron (to full scale), 
l4in. long, and of 4in, diameter. The piece of iron which this 
represents was prepared as to size under my directions in order to 
test the power of a magnet over the interior of a solid mass ; and 
as I am not aware of any direct experiment having been recorded 
on the subject, I would ask permission togive some rather important, 
perhaps interesting, details. By leave of the Captain-Superinten- 
dent, I requested a most able and intelligent master smith at 
Sheerness to heat the mass to a bright heat ; to slit # hole in the 
side of it at the middle, and while hot to drive in a piece of 
steel, so that it might lie exactly in the axis of the bar. Instead 
of complying, he thought it better (as it undoubtedly was) to 
drill a jin. hole in the axis from one end of the bar; drop 
in a steel pin, and then carefully weld the whole together, solid ; 
so that I should have what I wanted, viz., a piece of steel im- 
bedded in a solid coating of iron in every direction, quite away from 
the surface, but in such a manner that neither the situation, nor 
size, nor shape, nor condition of the steel should be previously 
known to me—nor had I the least idea of either; indeed, I tested 
under the impression that he had complied with my request. 

I mention these details to show the actual value of this experi- 
ment, and they will convey to you those insights into the power 
of magnetic testing which without them would need a great deal 
of illustration. It is better to describe in detail one experiment 
than to imperfectly glance at many. I naturally felt with my 
compass about the centre of the bar in this way, but could find no 
steel there, and at once said so—fully suspecting some trick —but the 
mastersmith declared that he had enclosed thesteel. Under some very 
natural but momentary perplexity—for it was a very severe trial— 
I carefully ran my compass up and down the side of the bar (thus), 
placed the iron in the meridian, out of the meridian, in the line of 
dip, and until corroborations of compass disturbance near one end 
(just here) advised me of evident local interference with, or dis- 
ruption of, that molecular alternate polar continuity to which I 
have called attention. Placing as I now doa chalk mark, saying, 
“The pin is here—am I right?” He replied, ‘* Not exactly.” I 
requested him to lay off with his rule the exact position of the 
pin, instead of which he merely said, ‘‘ That is only one end of it — 
where is the other?” I could not at first with any certainty find 
it, and here my experiments might have ended; but I had noticed 
that the needle showed diminishing unsteadiness as it approached 
theone cndof the bar. A moment's consideration therefore convinced 
me, and I confidently declared that the one end of the steel pin, 
as at first detected, could not have been properly welded into the 
mass of iron—that the other end must have thoroughly com- 
bined with the iron. 

The master smith then accurately measured off the position of 
the pin (as seen in the diagram), and punched in both my chalk 
marks and his own marks to fix them. Perhaps, however, I have yet 
to state the most extraordinary and most significant results of this 
examination consequences, which I believe, if followed up ina 
right spirit, will prove an immense saving of public money. With 
all brevity I will say that next morning I obtained leave from the 
Colonel-Commandant of the Sheerness garrison (Colonel Crofton) 
totry my hand at testing a large gun; and supposing an Armstrong 
to be the more complicated in its form than others, I obtained per- 
mission to test a 40 1b, Armstrong for flaws and fractures. Within 
half a minute’s testing I had exclaimed to Lieutenant Goienes 
(Gunuery Instructor), who had kindly placed the gun for me in the 
magnetic equatorial plane, E and W, ‘*Something wrong here ; I 
can trace something wrong, and a fault of some sort runs half 
round the circumference of the gun.” I had then no idea that 
the barrel was made up of coils. On his sending his sergeant for 
the gun’s register (No. 133), he read in it the word of a flaw 
just where I had worked it, not far fromthe muzzle. On the same 
occasion, and with equal success I tested two 32-pounders and 





three small-arm gun barrels, in each ee peeing ant defects, 
which had been previously known to the Sergeant-Armourer to 
exist, the lieutenant watching with much interest the action of my 
testing compass, and confirming the accuracy of my deductions 
from its motions. Thus, sir, I to ind a hope 
that I shall in due time con te not only towards a 
source of great national economy, but add an additional 
safeguard to the gallant hearts who man our guns both at 
sea and on shore. I was soon afterwards describing my success with 
the steel pin in the mass of iron, when it was kindly hinted to me 
that it was all very well to state my opinion as to the condition of 
the pin, but that with strangers some ocular demonstration was 
necessary, I therefore had the bar cut, and to avoid the destruc- 
tion of the precise end of the unwelded part, had my first cut 
made so as, if possible, to showit. It proved that I had been cor- 
rect, for one end is not welded and other is welded; and I 
have the pleasure of producing an unim able proof of the 

d of the princi on which I found my test by magnetism 
in showing you the specimen itself, 

Now if Professor Barlow were living with his opinions unchanged, 
he would probably assert (as a few of his disciples still do) that 
magnetism cannot penetrate beyond the mere surface (I think the 
tenth of an inch has been mentioned as the limit), and he would 
quote his celebrated experiment of the sphere or short cylinder of 
iron. But Dr. Scoresby has fully explained thisfrom his very elaborate 
investigations of iron of all shapes. We cannot toocarefully guard 
ourselves against misconceptions in the early stage of a discovery. 
The case is simply this: I have never seen it satisfactorily explained 
by direct experiment, and offer my solution with all deference. 
Whatever else may be the properties of magnetism, which under 
some circumstances it is known to possess, certain it is that its mole- 
cules (if we may so speak of minute portions of a merely unproduc- 
able influence) has a powerfully repellent property, such as we see 
when putting together the like poles of magnets. That is to say, if 
we take, forinstance, a 2ft. bar magnet, nearly all the magnetic force 
it possesses will be found notequally distributed through the bar, but 
accumulated near its ends; and the longer the bar in proportion to 
its diameter the more the force would, I believe, collect near its 
ends: and (per contra) the shorter the bar the more equally would 
the repellent force be distributed about the whole mass of the bar, 
until every part of the surface was at an equal distance from the 
centre of gravity (as in the case of a sphere) absolute polarity 
would be scarcely perceptible. The cube and solid cylinder would 
of course exhibit rather more polarity, but still it would be but 
feeble. Now suppose on the diagram we have a sketch of a square 
bar magnet of some length. Were it possible to instantly detach 
the portion marked in the diagram from the centre of the magnet 
without any disturbance of magnetic force, that portion would be 
a fair representative of the condition of Barlow’s sphere and 
cylinder or cube, or any dumpy in its imperfectly polar condition. 
Hence we see that it is difficult to apply a magnetic test to such a 
“dumpy” mass. I admit this; nor was Barlow wrong; but fortu- 
nately for us such pieces of iron forged on an anvil never require 
being tested for strength, therefore as an objection to my system 
it is totally unimportant. It would be difficult to condense within 
the expected limits of this paper even an outline of the extent to 
which the question of a reliable magnetic test might influence the 
work fof the builder of iron ships The huge forgings of parts of 
our ironclads are of the first importance. It might, seem to 
be hopeless to look for any means of testing these, but, be 
it remembered, the laws under which one test with a 
small compass is immutable; as well might we declare 
that the huge stern-post of the magnificent Hercules, lately 
launched at Chatham, could not have been forged at all, 
because of the smallness of the ordinary smith’s furnace. 
We have only to imagine the substitution of a large and more 
perfect form of testing magnet for those in present use, and more 
intelligence and more experience in those who use them, and there 
opens to the mind’s eye a prospect which may at least encourage 
us to attempt the solution of these problems as to crystallisation 
and fibrosity, which all admit are loudly calling for investiga- 
tion; and every step we take in examining into the molecular con- 
dition of iron and steel, even such a mite as I am now hoping to 
contribute will, if it be aecepted in a generous spirit, and in a 
manner free from prejudice, benefit in some way the interests of 
this great commercial kingdom. 

To use this tic test effectually a fair knowledge of the 
main points of terrestrial magnetism is indispensable; but where, 
at the present day, is the master smith or his assistants whd are 
equal to a comprehension of it? Let it even be that, in due 
time, an officer be attached to a testing room in every factory 
where iron articles are forged or iron made, and it will amply 
remunerate. And further, if we consider for a moment the 
importance, which I now beg to suggest, of more atten- 
tion being given to the mode of casting iron,'Xc., we shall 
secure more strongly a better acquaintance with the me- 
thod in which we can secure the greatest strength from the 
least quantity of metal. My early experiments showed me thatin 
this the generally prevailing process is defective. The want of a 
eonvenient and better mode of testing (in fact, the want of a better 
estimation of what I have called the continuity of alternate 
polarity), has been a source of much weakness in iron castings. It 
has, moreover, been a source of much waste. Customary fractures 
occurring at particular parts of an article naturally lead to the 
strengthening of those parts with additional metal ; whereas, ac- 
cording to my observations, I believe in many cases that such 
weakness arises from the imperfect manner in which the molten 
metal is run into the mould, for unless the junctions of the sur- 
faces of the hot metal occur at the same temperature the molecular 
condition is defective. It is nothing uncommon with me to find 
opposite polarities occurring in castings within the space of small 
portions of an inch. Now these are equivalent to flaws in wrought 
iron; they are absolute weaknesses, and in most cases easily reme- 
diable. Irregularity of cooling causes molecular disruptions. 
There is but little difficulty in the testing of many articles, such as 
shafts, spindles, girders, braces, knees, railway wheels, and so on, 
and especially such articles as revolve in a lathe during manufac- 
ture. Among these in particular are gun barrels; and perhaps I 
cannot better employ a few remaining minutes than in adding a 
few further remarks on this (I believe) nationally important branch 
of my subject, and especially as bearing on the safety of sailors 
working guns between decks or in a turret. I believe guns upon 
the large scale are being built up of a stout iron or steel internal 
cylinder, and various outer cylinders. The two 32-pounders which 
I tested were of this kind, and yet I found no difficulty in testin 
them. But how much more conveniently could I have tested eac 
part separately before being put together—how much more tho- 
roughly? Had I been permitted to practice for a day or two (as I 
volunteered to do) at Woolwich a few months since, I should have 
increased my experience. In the case of smallarm gun barrels, 
how much easier to test them before the addition of staples and 
portions of iron or steel which complete the barrel with all the 
complications they afterwards cause in testing by magnetism. I 
scarcely doubt that we shall before long be able in a great measure 
to dispense with proving A gunpowder, confining the use of it in 
testing to the proving of those guns only which give satisfactory 
results with the etic test. We should thus be substituting 
in magnetism a perfect method of proof for an imperfect—because 
that by aan a er is only partial, and limited to the quantity of 
powder u ‘ 

A few very brief remarks as to the power of testing by compass 
will convey ample information as to its value. I have a piece of 
iron which was ht to me for my opinion (it is marked m). It 











was said to be ut I marked it as faulty, and on cutting it at 
| the part I marked it was found to be the case, It was the same 


| with the piece marked ». I have dozens of similar specimens, 
| The two marked sm sare samples of good and bad iron— 
the round one good, the square one bad, 
My few examinations of rolled plate have led me to suspect that 
electricity (of which magnetism is, of course, a mere condition) 





possesses a property in some measure anal to that pertaining 
to light when passi h media of different densities; if so, 
this would explain the difficulty I experience in testing plate iron 
known to be laminated. At C Ahem I pronomnens a plate to be 
** good” in quality Goh power to be) which had very extensive 
laminations, and this ied my ial attention te some pecu- 
liarities I had not before wi Now in @ sub- 
stance, light is subject to three different laws, viz., re 
refraction, and dispersion, Viewing electricity as but another im- 

mderable influence (if it be right to speak of it as a distinct 
influence), it is easy to conceive that electricity may in like manner 
be subject to a law of dispersion. If it be so it would account for 
the distortion of what, when a rolled plate stands vertically east 
and west, ought to be the place of the equatorial planes, namely, 
at right ange to the line of magnetic dip. This law of disper- 
sion, if applicable to electricity, is possibly evidenced by, and may 
be the cause of the zigzag progress of a flash of lightning, as seen 
on a large scale as it passes through atmospheric stratifications of 
different densities, and on a small scale may be seen in the examina- 
tion of a powerful electric spark by means of a photographic 
paper. But a passing word or two as to this suspected law of 
magnetic dispersion, as illustrated in the diagram, which I will 
explain. Now we are tomed to iate in our ideas light, 
heat, and electricity as identical. But it is as easy to suppose 
that light and electricity are the same as that light and heat are so. 
But Professors Stokes and Tyndall have each already demon- 
strated that light and heat are the same thing. May we not, then, 
when obscure facts point to some novelty in the use of magnetism, 
and lead us directly to notice an unsuspected divergence—may we 
not, I say, reasonably suspect its cause to be that property of 
divergence which is known to exist in light, and which, if light be 
identical with electricity, may also exist i tism? I submit 
to tke distinguished men who pose t bly that an inves- 
tigation of this part of the question seems to be very desirable from 
the immense congpmption of plate iron by iron shipbuilders, and 
the great loss attending the present means of destructive testing. 
My humble suggestion becomes strengthened when we recall to 
mind the assertion of a surveyor of the Board of Trade, made in 
this room in April last (as agreeing with Mr. Murray), who said : 
‘That the great difficulty that has to be overcome is the want of 
reliability in a number of the plates supplied to steel ships; for 
although we may find two or three plates in a great number that 
may be bent and twisted and work into any shape, yet it is quite 
gene that the majority of plates delivered in that parcel may 

quite unfit for use or safety if put into the bottom of a ship,” 

He added: ‘‘ One of the angle iron frames was put under the 
shears in my presence, and fell in three pieces like a piece of 
crockeryware.” 

It is remarkable that, in general, we know less of the condition 
of iron than of its quality. The best of iron when in bad condi- 
tion is virtually bad iron. I can give a striking example of the 
necessity for greater attention to condition, when I allude to what 
is called Bow ing iron ; it is costly, and bears the highest character. 
I did not specially select it for scrutiny, and if I noticed what 
would appear an imperfection in it, such imperfection is not, I am 
bound to say, confined to Bowling iron, as specimens (on the table) 
of iron of high repute will prove. 

But Bowling iron is certainly that which has caused me surprise 
in testing, and as it is used wherever great tensile strength is 
called for, my magnetic examinations might possibly be turned 
towards their own interest by its manufacturers. Certainly we 
need some meaus of arriving at the eondition in which accidental 
circumstances may have placed the best of iron. 

The characteristic of Bowling iron seems to be its great “‘ tough- 
ness,” its tensile strength; but my experience in testing points 
prominently to the fact that such toughness is in connexion with 
great aptitude for lateral separation of its fibres, and a strong 
tendency to partial crystallisation ; and as absolute and perfect 
strength is incompatible with a want of uniformity of condition, I 
cannot, in my humble judgment, avoid the conclusion that much 
of what iron I examined at Chatham Dockyard as ‘‘ Chatham 
iron” is, for general purposes, and from the absence of the tendency 
. er 3 fibres to separate laterally, even, if possible, superior to © 

owling. 

I wanted to procure at Chatham the very best sample of iron 
which experience could select for me as a standard of purity. The 
master smith selected a sample, and one of his best workmen was 
employed to work it into a jin. square bar. But what was our 
astonishment when we found the testimony borne by my compass 
to be depreciating. My compass showed the condition to be 
unsound, and I marked the spot condemned, and on cutting the 
bar it was found to be partly crystallised and partly fibrous (here 
itis marked *‘C”), and therefore it is of different strengths in 
portions of thesame section. What other test could have detected 
this? 

And again, the specific gravity of Bowling iron varies very con- 
siderably. Taking for comparison the specific gravity of the best 
Swedish to reach 7°86, I find in one sample of Bowling the specific 
gravity to be 7°878; in another it was 7°874 (Diagram 13); in 
rd 7775 (Diagram 29); while another gives as low as 7°613 











I should be exceedingly sorry to be misunderstood in my remarks 
as to Bowling iron, and will now show a sample which can scarcely 
be surpassed for toughness (marked “‘E”), although on cutting it 
where it disturbed my magnet I detected a fault. Perhaps Dr. 
Percy is not far wrong when he tells us that ‘‘ the occasional, per- 
haps accidental introduction of bad ores, and other causes, may 
at times produce inferior qualities of iron. I can only appeal to 
faet ; I may have been unfortunate in the selection of samples, but 
ha ae have been selected forme. Here are cnn on the 
table. 


A few noteworthy defects on the common mode of forging iron 
have been detected by the magnetic test. For instance, the 
upsetting of a piece of iron should always be done at as near a 
welding heat as possible. If otherwise done it causes flaws per- 
ceptible to the magnet; an‘ here let us remark that many faults in 
condition might be remedied by annealing. Asan instance: At 
Chatham my attention wes ca'led to the fracture of a long piece of 
4in, square, which was kein; forged out of best scrap. During 
manufacture it broke in two near the slings, certainly from vibra- 
tion having caused it to crysta\lise ; I believe it to have been very 
carefully worked and very good in quality, but the condition, had 
it not broken, would doubtless have been greatly benefited by sub- 
sequent annealing. 

And again, experiments have shown me that whether iron be 
forged in one direction or another, as regards the magnetic 
meridian, so will its strength vary. Samples on the table illustrate 
this. Hence we may reasonably question whether all testing 
machines should not be placed in a direction east and west, and 
for chain cables especially in the iron of which we wish to avoid 
destruction of elasticity. 

And again, in welding iron it is bad to use the ends bevelled, 
laying pieces of filling up iron across them. This crossing of 
fibres, even after a sound weld, is an element of weakness, and it 
has been clearly proved by the magnet test to be very objection- 
able. We have already, therefore, seen some benefits from testing 
by the simple pocket compass ; and such as they are, I beg to 
offer to the public. I will conclude by showing the difference 
between the action of the magnet on good iron and of bad iron— 
whether this square bar be iron bad in quality, or iron tampered 
with Icannot say. I suspect some trick with, but know nothing 
of its history, except that it was brought to me a year since as a 
piece of unsound iron. Itis much at the service of any gentleman 
who likes to test and have it cut where I have marked it, so that 
it be restored to this room before the close of the session of the 
Institution. 


“On the Treatment of Steel Plates.” By Henry Sharp, Esq. 
_ During the last four or five years there been a very rapid 
increase in the use of steel in almost every description of engi- 
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ing work both in this country and abroad, and taking into con- 
sideration the fact that it is not yet five years since Bessemer steel 
began to be manufactured on a large scale it must be allowed that 
its use has been attended with wonderful success, It is being exten- 
used in the form of rails, which manufacturers have to sub- 
mit to tests of sudden concussion by falling weight, and of pro- 
< e subjection to constant and repeated strains such as no iron 
could sustain. It is also being used with most satisfactory 
results in the form of axles, tires, piston rods, &c., and in a few 
instances locomotive boilers have been constructed of it, but these 
have not been sufficiently bey ey work to enable an opinion to be 
formed of its advantages for that purpose. 

There has, however, been a very large number of stationary 
boilers made, some partially and some entirely of steel, which are 
giving most satisfactory resulta both as regards economy of woerk- 
ing and repairs. And in proof of this I may state that three 
firms in Lancashire have made among them 277 boilers entirely of 
steel, and the demand for them is increasing daily. e use of 
steel is also increasing in the construction of ships, and it has 
been adopted exclusively in cases where light draught of water 
and great speed have been wanted, and the manner in which this 
material has withstood the effects of storms and collisions 
proves that it is highly applicable to shipbuilding purposes when 
of good quality. 

More pee intments have, however, been experienced in the 
use of steel plates than when steel is used in any other form, and 
this may be attributed to two causes—first, that in many cases the 
lowest price has secured the order, and plates of an inferior and 
brittle quality have been supplied; and, secondly, that too high a 
tensile strength has been — which can only be obtained at 
the expense of ductility. ere is not any branch of the steel 
manufacture in which it is neces to use better materials and 
to exercise greater care than in that of plates, and in conse- 
quence of. the want of one or both of these requisites, 
steel plates of inferior quality have found their way 
into the yards both of boilermakers and _ shipbuilders 
which have failed in course of construction, and have caused an 
opinion to be entertained that steel plates are not to be relied 
upon. And there can be little doubt that this feeling has pre- 
vented steel from being used in many cases when it could have been 
used with great advantage. Plates of good quality should possess 
the following properties, namely, ductility, tensile strength, and 
homogeneity; and in order to secure these in steel plates great 
care should be taken in the selection of the irons from which the 
steel is made to ensure their being as free as possible from 
sulphur and phosphorus, and not containing above a certain percent- 
= of silicon. Long experience has proved that the best results are 
obtained in the converting process when a mixture of several brands 
of pig iron is used. It is also necessary to select the steel just in 
the same manner as the best makers of iron plates select the pud- 
dled bars, by breaking them and determining the quality by the 
fracture. But with steel this is now generally done by the che- 
mist, who analyses every cast for carbon, after which it is appro- 

riated to the various purposes for which it is most suited. The 
ingots are then hammered, rolled into plates, and annealed; but 
as carbon is not the only element that tends to make the steel 
brittle if in excess, it is desirable to test every plate for ductility 
by bending one or more shearings from each cold, and this system 
has been carried out for a length of time with most satisfactory 


results. 

The tensile strength of steel depends almost entirely on its hard- 
ness, and experience has proved that plates with an ultimate 
strength of from 33 to 35 tons per square inch are the most desir- 
able, as they possess sufficient ductility to"render them safe under 
all circumstances, and are easily worked. Each plate made out of 
a solid ingot ensures homogeneity, and the largest plates that it is 
practicable to roll can be made with a perfect freedom from lami- 
nation or blister. 

There have, however, been causes over which the maker 
has had no control, which have helped to bring about the distrust 
felt in many quarters on the subject of steel, particularly plates, 
namely, the manner in which it has been Scone. Ican speak from 
personal observations on this point, having seen it punched and 
sheared by machines in such very bad order that it was a wonder that 
any material could be found to stand the ordeal. There is no doubt 
that punching injures plates more or less, and the harder and more 
dense the material the more it is injured. Consequently steel 
plates, with a tensile strength of from 33 tons to 35 tons per square 
inch suffer more than iron plates with a tensile strength of 20 tons 
to 22 tons per square inch; and this fact.has impressed itself so 
strongly on the minds of some of our engineers who have given 
much attention to the subject, that they have altogether apandoned 

unching in favour of drilling. The wisdom of this step is fully 
| nme out by the following experiments conducted under my 
superintendence in the month of May last. <A steel plate was cut 
up into pieces 7in. broad and 23in. long. Three of these pieces 
were punched and three drilled across the middle with gin. Scien, 
ljin, from centre to centre, arranged for single and double 
rivetting. Each piece was then carefully shaped out by machine, 
after which the net areas of metal left across the holes were care- 
fully measured. When pulled asunder in a lever machine by dead 
weight they gave the following results :— 


























thick, were taken, and four holes, 5in, in diameter, were punched 
in each. ‘The plates were then cut in two, so that each plate 
made two test pieces, one only of which was annealed. The 
whole sixteen tes were torn asunder in a h: testing 
machine, and the eight unannealed plates gave an average ulti- 
mate tensile strength of 21°097 tons per square inch of section ; 
whereas the ave of the eight annealed was 32°839 tons 
per square inch of section, being an increase of 11°742 ad a 
square inch, or 55°66 per cent. The annealed plates sho a 
much greater uniformity in strength than the unannealed, the 
difference between the two extremes in the one being 5°416 
tons as against 9°372 tons in the other. The annealed plates 
stood the usual forge tests very much better than the others. 
Having fully proved the great advantages to be derived from an- 
nealing punched steel plates, it appeared to me that the next 
point to ascertain was if the results arrived at in the experiments 
just described could be relied upon when the work was carried a 
step farther ; and with this view a number of steel plates were pre- 
d with rivetted joints of various construction, as shown on the 
iagram. The pieces were all cut from one plate the lengthway 
of the grain. On-ehalf were drilled, and the other half punched 
and annealed, after which they were all rivetted across the full 
width by a Garforth machine, and then reduced in the middle on 
a shaping machine to a uniform width. The plates were five six- 
teenths of an inch thick, and the rivets nine sixteenths of an inch 
diameter, placed 1gin- from centre to centre, this being the rule 
generally adopted in making steel boilers which, Imay remark, are 
all double rivetted. The rivets were made of the best double-worked 
rivet iron. The plate was proved to have an ultimate tensile 
strength of 36°22 tons per square inch, and the elongation was one 


and three-sixteenths of an inch in six inches, w. is about the 
average in plates of this strength. 
When these plates came to be tested the rivets gave way in 


every instance but one, namely, in No. 7 with punched holes, where 
the plate gave way across the upper row of holes with a load of 
39°12 tons per square inch of net sectional area of plate, thus 
proving that, with this one exception, the iron rivets were too 
weak. These same plates were then rivetted together as before, 
but with mild steel rivets instead of iron. 

Nos. 2 and 4, with dugie rivetted joints: The rivets sheared 
with an average load of 24°848 tons per square inch on the net 
sectional area of the plate, and of 24°96 tons per square inch on 
that of the rivets. 

No. 3. Double rivetted lap joints: The rivets sheared in the 
drilled plate with a load of 42°33 tons on the net sectional area of 
the plate, and of 25°95 tons on that of the rivets; in the punched 
plate with a load of thirty-seven tons per square inch on the net 
sectional area of the plate, and of 21°88 tons on that of the rivets : 

No. 5. Double rivetted joint with one welt in the drilled plate. 
—Both plate and rivets gave way with a load of 39°25 tons per 
square inch on the net sectional area of the plate. The punched 
plate gave way through the holes with a load of 42°63 per 
square inch on the net sectional area of the plate. 

No. 6. Single rivetted joint with two well in the drilled plate : 
The rivets were double-sheared with a load of 36°62 tons per 
square inch on the net sectional area of the plate, and of 18°75 
tons per square inch on the area of the rivets. The punched plate 
gave way through the holes with a load of 40°98 tons per square 
inch on the net sectional area of the plate. 

No. 7. Double rivetied joint with two welts : Both these plates 
gave way through the holes, the drilled. plate with a load of 
429 tons, and the punched plate with a load of 39°11 tons per 
square inch on the net sectional area. 

Taking all those plates that give way through the holes we find 
that the middle plates gave an average ultimate tensile strength of 
41°075 tons per square inch, and the punched plates of 41°24 tons 
per square inch, from which it may fairly be assumed that rivetted 
joints in steel plates with punched holes are quite as strong as 
with drilled holes if proper precautions have been taken to anneal 
the plates after punching. 

Whilst making these experiments it was suggested to me that 
steel plates might be punched with holes sufficiently taper to do 
away with the necessity of countersinking the holes with a drill, 
and also that the method of punching would injure the plates much 
less than that generally adopted. In order, therefore, to test it a 
steel plate half an inch thick was taken and cut in two. One 
piece was punched across the middle with holes eleven-sixteenths 
of an inch in diameter, the punch and die used being of the usual 
proportion, the clearance being a bare one-sixteenth of an 
inch, The other piece was punched with the same punch, but 
the die had a clearance of three-sixteenths of an inch, being seven- 
eighthsof an inch diameter, the holes formed being taper. The plates 
were then cut ona planing machine into strips, and were tested, 
and gave results which showed that the ultimate tensile strength 
of the strips with ordinary holes averaged 26 tons per square inch of 
net sectional area, whereas that of the strips with the taper holes 
was 32°5251 tonsr per square inch, showing a difference of 25 percent. 
in favour of the taper punching. The fracture of the oles with 
pe ne holes showed much tougher and more fibrous than the 
. ers, and it was observed that it took much less power to punch 
em. 

I have not had time to make further experiments on this 
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This proved that punching deteriorated the tensile strength of 
steel plates 5-17ths of an inch thick to the extent of from 26°4 to 
37°8 per cent., as compared with drilling, or, taking the average of 
the experiments, to the extent of 33 per cent. 

There are, however, so many cases in which punching is much 
more convenient and cheaper than drilling that it was considered 
very desirable to try and overcome the difficulty attending the 
former process, and with this view the fractures of punched plates, 
some broken by tensile strain and others by being bent across the 
holes, were very carefully examined by a magnifying glass, and for 
a certain distance round each hole (the thicker and harder the 
aed the greater the distance) the steel had the appearance of 

ing harsh and brittle, which led to the conclusion that annealing 
might overcome the difficulty, and some pieces of the same plate 
as those used in the previous experiments were prepared with 
punehed holes and were afterwards annealed, and it was found 
that the breaking strain rose to 35°86 tons per square inch, that is 
to say the annealing restored the plate to its original.strength, 

The process is very simple, and can be carried out with very 
little expense, all that is required being a stone furnace, into 
which the plates can be put, after being punched, and allowed to 
remain until they have got to a dull red heat all through. They 
are then brought out and laid on a brick or sand floor and covered 
over with fine ashes or dry sand to prevent them cooling either too 

idly or unequally. 

do not wish to be misunderstood as advocating punching and 
annealing in preference to drilling, but in cases where drilling is 
inconvenient or too expensive, the process descri may 

to with every confidence, all subsequent experiments 

having given the same results, which have been fully confirmed b 
a series of elaborate tests conducted at her Majesty’s dockyard, 
Chatham, the results of which Iam able, through the courtesy 
of Mr. Barnaby, Assistant-Constructor of her ‘Majesty's navy, 
to lay before you. In these experiments eight plates, half an inch 





from among plates which were being rolled in the execution of 
orders, and the experiments have been conducted with an earnest 
desire not only to determine the valuable properties of stee) plates, 
but also to ascertain the causes of failures which have taken place, 
and, if possible, to find out the means of overcoming them. 


Mr. Ritchie said he had had but very little experience of steel. 
but being anxious to ascertain its qualities, some experiments had 
been made at the Barrow Works, which had been very satisfactory 
and surprising. It had been found to stand punching and every- 
thing that they could have expected of it. The result was that the 
committee had allowed a ship to be constructed of it with a reduc- 
tion of one-fourth in the thickness required in iron. All these ex- 
periments were made upon steel which stood a strain of thirty-two 
tons per square inch, 


They also discovered that the manufacturors of that steel had had 
considerable difficulty with regard to lamination and blisterin 
and that this limitation, arising from the smallness of pudd 
ball in the mode of making the plate, confined the making of the 
plate to quite a limited weight. He understood Mr. Rochussen tosay 
that they were now puddled balls of 7 cwt., and he should be 
informed whether that really were soor not. The remarks 
which had been made on Bessemer steel were very interesting. 
Experiments had been made, as Mr. Sharp had said, in one of the 
doc to ascertain what was the result of annealing after 
punching, and it had been found that after annealing the original 
strength was restored, and also that the plate was in no way un- 
fitted to take the position for which it had been arranged—that 
was to say, the holes which had been punched in it took exactly 
their original places. An important point was then gained, not only 
that they were able to give up drilling and use yoosiing, but that 
in a batch of plates sent in by the same manufacturer the plates 
might greatly iffer, and that it was only by annealing that they 
could assure themselves that they had a proper material. He should 
state, in justice to some makers, that they had recently had batches 
of plates averaging a strength of 35 tons per inch, and that the 
did not differ from that more than a ton each way, and he believ 
that a very excellent steel could now be produced with an average 
breaking strain, not differing more than two tons, of 35 tons, 
As to Bessemer steel, there was also Bessemer steel and Bessemer 
steel, and they could not be sure from the name or maker alone, 
however high the name might be, that they had throughout the 
ualities they aired, whilst they could, by annealing, assure 

emselves upon this point before they = the iron into the ship. 

The paper which had been read by Mr. Sharp had been read at his 
Mr. Burnaby’s) most pressing solicitation, because he knew that 
t would be most interesting to the Institution. The annealing 

process which was used was the ordinary one. He did not know 
what the expense was; it would, no doubt, be considerable. 
but the advantage was undoubted. As to the enlargement of 
the dies in punching, they had observed that it yave a 
great advantage in Bessemer steel, amounting to seven or 
eight cent., but the same advantage was not obtained 
in puddled steel, and Mr. Rochussen would no doubt say 
that they could not expect so much, because there was not so 
much injury done in the punching. They found on the trial of 
iron plates that a greater clearance than a sixteenth of an inch 
injured the material. The ordinary clearance seemed to be the 
best for iron plates but not for Bessemer steel, in which a larger 
clearance no doubt gave an advantage, The Admiralty were now 
using steel in the construction of some of their ships. 

Mr. Lloyd said that his experience with regard to steel boilers 
was an old experience, and he had every reason to believe that the 
boilers which were made now would give a different result from 
that which he had obtained a long time ago, and which were not 
very successful. The steel he used was of a peculiar kind, called 
homogeneous steel. It was very expensive and looked very pro- 
mising, but it certainly did not turn out so well as they expected. 
At the present time, however, he was quite open to any offer of 
good steel for boilers, 

Mr. E. J. Reed (Chief Constructor of the Navy) said there could 
not be a greater error than that contained in the statement of Mr. 
Rochussen, that the Admiralty tests of iron were limited to tests of 
tensile strength; the fact being that there were many and diver- 
sified tests for iron before it was used in the construction of her 
Majesty’s ships, and it was therefore undesirable that the previous 
statement should go forth to the public. His own feeling about 
steel was much G sanguine than it was some time 
and much less so than that of the chairman appeared to be. 
His experience led him in favour, instead of building a ship 
with half the quantity of steel, of the cautious method of 
procedure which Lloyds’ Committee had adopted in reducing 
the scantlings certainly not more than one-fourth, which he 
thought was all that ought to be done, especially at a 
time when they were making the utmost efforts to reduce 
the scantlings of iron ships as much as possible. They 
did hope to do a great deal by annealing and other pro- 
cesses, but it was very unsatisfactory to find that that happened 
which had happened, namely, that after they had made a steel 
piste, and put it in at some place where they could not afford to 

ave a difficulty, they found the steel plate split across. Steel had 
a most singular wilfulness, he might almost say wantonness, in 
its mode of fracturing itself, for it had not even the courtesy which 
iron had, of driving its fracture into the rivet holes, but in the 
coolest manner possible broke within half an inch of them. 
Another thing was, that a shipbuilder liked to feel, when he had 
done his day’s work and his people had left for the night, they 
would find the work in the same state in the morning as 
that in which they had left it, but it was within his know- 
ledge that in the morning it had been found that a Stringer plate 
had broken right across. One of their greatest, though most un- 
acknowl works at the Admiralty consisted in saving weight 
in the h of their ships. Excellently as the Warrior was 
designed in many respects, and great as were the thought and con- 
sideration given to her construction, the hull of the Warrior 
carried less by some hundreds of tons than it weighed, whereas in 
the designs which they were now ene | from they were actually 
carrying in smaller ships several hundred tons more weight than 
the hull itself, and he believed that this result had been 
achieved not only with no sacrifice of sectional strength, but 
with an improvement in that respect, and with the advantage of a 
double bottom. They had every inducement to use steel so far as 
they were satisfied they could use it; but they had met with man 
discouragements, and one was that when they had plates whic 
would bear 30 tons, 32 tons, 33 tons, 34 tons, and 35 tons, the 
moment they were rivetted would break at a much less strain, At 
first, therefore, it looked like a delusion, and more than that, a 
snare; but by annealing, and everything else that they could 





do, they hoped to introduce the use of it largely. But the 
gentlemen who were the makers of steel must, if they 
wished to encou and promote the use of it, attend 


rage 
very carefully to the objections which were brought against 
it, and which objections were not created, but were found really 
to exist. He had no doubt they would make progress in this 
matter, but he thought it ought be understood that there had been 
no neglect of the use of steel so far as they felt they could use it 
with safety. 

Mr. Scott Russel, as a friend of steel, thought that the papers 
which had been read were most valuable. hey all wanted 
education in the use of steel, both ship-builders and steel 
manufacturers, and the meeting, therefore, being one of mutual 
education would, he believed, form a valuable contribution to 
the profession. He was a friend of steel, and therefore he ed 
those who made steel to dwell very much the faults of their 


Mr. Burnaby said that Mr. Rochussen had interested them all | own steel, so as to be able toguard those who used it im- 
very much in the subject of eteel, and he had also given | properly using it. Steel was at the first vaunted as some- 
@ new measure of its value, which seemed to him to be thing of such wonderful strength that shipbuilders had re Ag 


something like the measure which Mr. Kirkaldy gave of iron, 
in which he considered the breaking strain with relation to 
the broken area, and not with ee to the original which 
took into consideration the ductility of the material as well as the 
actual strength. It seemed to him that this method of stored-up 
strength might give an impression that a certain steel was very 
valuable, while it really had-‘not much absolute strength to begin 
with. He should like to have a little more light upon this point, 
It always seemed to him that one or two difficulties in the manu- 
facture of steel arose from the fact that it had to be made from 
uddled balls of a limited size, and that in making a plate 
rom a pile they would necessarily have lines of weakness which 


would o Sep Gan ts See ee re They had | steel bore 
there was 


some experience at the Admiralty of p steel, and 
most undoubtedly “ puddled steel and puddled steel,” and one 
specimen recently procured from a well-known English firm had 
fallen considerably short of the tensile strain of thirty-three tons 
which was expected from it, and failed mainly across the grain 





take the quantity that they would of iron, and make a strong ship ; 
but in this there was a great blunder. Ships yielded from two 
causes, which were totally different from each other. One 
was the breaking a ship's back from the want of longi- 
tudinal strength, and steel had the t value of preventi 
this. But the other fault was quite a different one, an 
that was the crumpling of steel where there hap- 
pened to be aj longitudinal strain when the vessel to 
get aground in the wrong place, and with the load in 
place. They could never choose where a ship would go, but the 
ship did that for herself, and went where she was not wanted to 
go; and while this crumpling was on the compression of the 
no proportion to its stre Therefore he 
entreated those who wished steel to be introduced success. 
t building their steel 
uilding their steel vessels 
strong and thick as iron 
Mr, Roch 


fully to warn their customers 
vessels too light, but to begin by 
net quite, as 

on which 
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them valuable intonation wie Re seen Seen. Sat 
which was a most important question. Mr. jussen, 
gave them the strength stored up in steel after the steel had 
Lees of shape, whereas Gs ton wen that they did not 

ships to 
steel should no more than thirty 
valuable as though he said it would bear forty or fifty tons. He 
had seen steel which would bear 100 bu 
when he dropped it on the floor it broke into pi 
sidered the punching of conical holes for rivets 
to be a great advantage. He h the lead 
Rochussen had referred to for ann would be made practicable, 
for it would be found to be very ~— 

land made a few observations, and Mr. Rochussen and 

Mr. Sharp replied. 

The Chairman also gave some details, which he said were ex- 
tremely satisfactory, as to the small damage done to the Samphire 
mail packet by a collision in the Channel near Dover. 

Earl Lauderdale presided during the remainder of the meeting. 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Months. 

3313. JOHN HARCOURT BROWN, Exeter Hotel, Strand, London, *‘ A new game 
to be played with balls and cues or other media for propelling the said balls, 
and also for the peculiar constraction of the table on which the same is 
played, together with the several mechanical appliances and figures.” —22nd 
November, 1867. 

1. WILLIAM Ropert LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in apparatus for regulating the speed of steam and other 
engines, and for indicating the power of the same.””—A communication from 
Edouard des Francois de Pontchalon, Paris.—\st January, 1863. 

180. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ Im- 
provements in ribbon looms.”—A communication from Pierre Bonnet and 
Antoine Fargére, St. Etienne, France.— |8th January, 1868. 

482. JOHN TOWLE, Cold Harbour, near Oxford, Berkshire, “ Improvements in 
the arrangement of sewers and drains for the coilection and distribution of 
sewage matters,”—12th February, 1868. 

709. FERDINAND NETBER, Vienna, Austria, ‘‘ Improvements in fastenings for 
glove boxes, handkerchief boxes, purses, cigar cases, necessaries, writing 
cases, and other articles.”—2nd March, 1868. 

718. JOHN BARKER, Todmorden, Yorkshire, “Certain improvements in the 
method of consuming smoke from the fuel used in furnaces, and in the 
method of supplying fuel to furnaces, and in apparatus connected therewith.” 
—3rd March, ‘868. 

747. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
the manufacture of gas for lighting and heating.”—A communication from 
Louis Charles Emile Vial, Paris. 

754. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for measuring spirituous liquors."—A communication from Robert 
Creuzhaur, New York, U.S.— 4th March, 1868 

760. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in mechanism for preparing soles, and for sewing the same 
upon boots and shoes.”—A communication from Lyman Reed Blake, Boston, 
Massachusetts, U 8. 8.—5th March, 1863. 

777. JAMES EASTWOOD, kburn, L hire, ** I in 
for preparing size, and in machinery or apparatus to be path en y in the 
sizing of yarn and other fibrous materials and fabrics.” 

783. THOMAS ATKINS, Fleet-street, London, ‘‘ Improvements in feeding 
bottles for infants and invalids.” 

785. JAMES HOUSTON, jun., Glasgow, “ Imp e of 
compo-ite candles and in the machinery or apparatus tte pow Na 
6th March, 1868. 

787. HENRY HARGREAVES, Burnley, Lancashire, “ Certain improvements in 
looms for weaving.” 

791. HERMON SYMONS, Kentish Town, London, ‘‘ Improvements in fire-guards 
and fire-screers,” 

793. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements 
in ym A ion from Firmin Natalis Thuillier- 
Gellée, Amiens, F vance. 

795. WILLIAM BERRY, Bradford, Yorkshire, ‘‘ Imp’ 
upright spindles and shafts.” 

791. ROBERT MAGNUS CHEVALIER, Beresford-terrace, Notting-hill, Middlesex, 

“ An impro in the of the blinds usually called Venetian 
blinds.” 

799. WILLIAM HARDING WARNER, Ross, ena Rare ROBERT CHARLES 
MURRAY, Jermyn-street, London, “ Impr 

801. FREDERICK JAMES BAYNES, Holloway-terrace, sesemaeeee, Islington, 
London, “ Improvements in kitchen ranges and parts connected therewith, 
which improvements are also applicable to other cooking stoves.” 

803. PHILIPPE KOCH, New Haven, Connecticut, U.S., ‘* Machinery for making 
metallic nuts.” 7th March, 1868. 

805. JOSHUA JEAVONS, Shefficld, Yorkshire, “ Improvements in the manufac- 
ture of tires for railway and other wheels.” 

806. WILLIAM HARTLEY, Heywood, Lancashire, “A machine for preparing 
and conditioning yarn ” 

809. LOUIS BLUMFELD, Wood-street, Cheapside, London, ‘‘ Improvements in the 
construction of cigar tubes and pipes, when used in combination.”—A com- 
munication from Alois Christalon, Wieden, Vienna. 

811. WILLIAM PIDDING, Brunswick-square, London, ‘‘ Improvements in pockets 
or purses formed or placed tn gloves, and in the mode of securing railway 
tickets, money, or other contents deposited therein for safe keeping.” 

813. P&TER WILLIAM BARLOW, Blackheath, Kent, ‘‘ Improvements in ma- 
chinery for con: tructing tunnels.” 

815. WILLIAM HENRY HALSEY, Hoboken, New Jersey, U.S., “ A new and 
improved process for making articles from hard rubber and from other sub- 
stances capable of being moulded in dies, and at the same time inlaying or 
inserting in and attaching to such articles metallic and other plates for useful 
or ornamental purposes,’ 

817. PHILIP FANCKES HALBARD. Burton-on-Trent, Stafford, ‘* Improvements 
in stench trana."—9th March, 1868. 

$19, JAMES SLATER, Catherine-terrace, Lansdowne-road, 8.W., Surrey, “ Im- 
provements in heating the feed water for steam engine and other boilers, 
ie economise the consumption of fuel and feed water, and in apparatus there- 

or.” 

820. WILLIAM BARNS KINSEY, ,Cannon-street, London, ** Improvements in 
apparatus for carburetting or g the ng properties of coal 
gas.” 

821. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“Improvements in the production of brown colouring matters for dying and 
printing.”—A communicaticn from Jules Gabriel Alfred Gros, Mulhouse, 
Haut Rhin, France. 

822, SPENDLOVE DESBOROUGH, Staining-lane, London, “ Improvements in 
—— for cleaning and polishing knives, forks, or other articles or sur- 
aces, 

823. JAMES JONES, Consett Ironworks, Durham, “ Improvements in finishing, 
Straightening, and punching rolled rai!way and other bars of iron and steel.” 

824. ROBERT MELDRUM, Pittormie, Cupar Fife, N.B., “ Improvements in appa- 
ratus for raising water.” 

825. JOHN GEORGE DOUGLAS, Cork, “Improvements in valve motions for 
oscillating cylinder engines.” 

827. ARSENE BOURDON, Boulevard du Prince Eugéne, Paris, ‘‘ Improvements 
in looms for weaving.” 

828. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘Improved appa- 
ratus (or lubricating machinery.”—A communication from William Smith 
Finney, Harrisburgh Pennsylvania, U.S. 

829. JOHN WALLIS, Greenwich, Kent, “ An improved mode of and apparatus 
for dressing millstones.” 

830. CHARLES ATTWOOD, Wolsingzham, Durham, “ Improvements in the pro- 
duction or manufacture of steel and tron of a steely character.” 

831. HUBERT ELLIS SMITH, Hereford Ironworks, Hereford, ‘‘ Improvements in 
steam engines and boilers. ”"—10th March, 1868. 

833. SAMUEL BROOKS, Union Works, West Gorton, near Manchester, ‘‘Im- 

in hinery for preparing, spinning, and doubling cotton and 
other fibrous substances.” 

834. EDMUND BROADBENT and JOHN BROADBENT, Manchester, “ Improve- 
ments in machinery and apparatus tor manufacturing paper bags.” 

835. FRANKLIN WINSER, Manchester, and ISRAEL SWINDELLS, Kegworth, 

ss in the utilisation of the waste products 
ae from esparto graas and other fibrous materials used in the manufac- 
ture of paper and other purposes,” 

om. _ FRANKLIN Comeaee Manchester, and ISRAEL SWINDELLS, Kegworth, 

ts in the ture of sulphate of mag- 
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837. BENJAMIN BROWNE, King William-street, London, “ Improvements in 
the construction of girders or rails, railway chairs, sleepers, switches, points, 
and crossings, and in the mode of laying, fixing, and working the same on 
lines of railways and in other situations."—A communication from William 
Buckwell, Correggio Emilia, Italy. 

838. THOMAS WALKER, Robert-street, Chelsea, London, “ Improvements in 
the construc'ion of electric telegraph cables and lines, and in the mode of 
and apparatus for or connected with the transmission of electric currents,” 

839. SAMUEL NAYLOR, Ravensfleet, East Stockwi ith, ** Improvements 
in apparatus for raising water.” 

840. omer TURNER — oe by ge HOWARD HEAD, Cannon-street, 

nm, provemen ng iron and and in ht 

[ and joists, and and in machinery for producing the sama." ig ems 





854. ALFRED GEARY and EDWIN GEARY, Horsfield-road, Bristol, “ Improve- 
ments in cinder sifters.’ 

855. BASHLEY BRITTEN, Red-hill, Surrey, ‘‘ Improvements in the manufacture 
of manure. Baad peer Rony 

858, STEPHEN BA’ and WILLIAM REDGATE, Nottingham, ‘ * Improvements in 
the manafacture pie twist-lace machines.” 

860. GEORGE Le pen LYNDON, Birmingham, ag Mh egg pan Ba sy 
ee their bearings, and in the means of lubricating the 
sel. Mi MICHAEL ROWAND, Lewisham, Kent, “ Improvements in the treatment 
or preparation of the ingredients employed in the manufacture of fermented 


uors.”” 
oon” WILLIAM opm ——_ Lancashire, “ Improvements in steam 
engines, steam boiler and other furnaces, and fa apparatus for heating the 


feed-water.” 

863. CARL SEVERIN MOLLER, Philpot-lane, London, “ An —— pases 
io meee adapted for the nse of the army more 
nication from Johan Linnemann, 8 


3270. GEORGE FiTT, Copenhagen Wharf, Limehouse, Middlesex, ‘‘ Improve- 
ments in the manufacture of artificial manure.”—18th November, 1867. 

3281. CHARLES MOLE, Farringdon-road, “ Improvements in the manu- 
facture of NS ee 

spe J0snrt OrPENESIMER, “Improvements in telegraph posts, 
and in apparatus for fixing the same.” — 

3287. peeed oegees See William-street, London, “‘ An improved safety 





guards 
3310. THOMAS GEORGE FONNEREAU DOLBY, Old Town, Clapham, Sarrey, 





864. HENRY KERSHAW, Laister Dyke, near Bradford, Tohono “Tr 
ments, in means oF apparatus employed in spinning worsted and other 
bres.” 


866, SALOM HENRY SALOM, Regent-street, and THOMAS FIELD, Vine-street, 
London, “ An improved apparatus or instrument for clipping or shearing the 
hair of horses and other animals.”—13¢h March, 1868. 1 

868. WILLIAM GEORGE BEATTIE, South Bank, Surbiton, Surrey, “ Improve- 
ments in steam pistons.” 

869. _ STEPHEN —— Ufton- ae Southgate-road, Kingsland, Middlesex, 

in dditi to speaking tubes for intercommunication in 
railway trains, buildings, and other places where such tubes are or may be 
used.” 


871. WILLIAM BELLHOUSE, jun., and RICHARD ASHWORTH, Manchester, 
“ Certain improvements in carding engines,” 

872, JAMES BAIRD HANDYSIDE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in arrangements and apparatus for applying springs to railway rolling stock 

. and otherwise ” 

873. JOHN PEAKE KNIGHT, New Cross, Kent, ‘‘ A new or improved indicator 
lamp and semaphore for cabs and other floating carriages, and for floating 
vessels, also for regulating the traffic in the public thoroughfares and rifle 
practice.” 

875. FRANCIS MULLINER, Northampton, “ ‘Improved apparatus to be used in 
connection with the poles and splinter bars of carriages.” 

876, JOHN CLAY, Yardley, W , “Imp in harness, saddles, and 
harness pads.” 

877. JOHN CARTER, Birmingham, “ Impr 
factnre of nails and spikes.” 

878. WILLIAM ALEXANDER LYTTLE, General Post-office, London, ‘ agen 
ments in the means and apparatus for closing and securing boxes, bags, and 
other packages.” 

879. PIERRE FRANCOIS GUBAULT, Rue Milton, Angers, France, “ Improve- 
ments in machinery for finishing boots and shoes.”—14th March, 1868. 

880. JOHN NORMAN, Glasgow, Lanarkshire, N.B., “ Improvements in appa- 
ratus for dressing millstones.” 

881, EMILE VIARENGO DE FORVILLE, Prairie au Duc, Nantes, Loire Inferieure, 
France, “ An improved machine for crushing and mg flour.” 

882, ALEXANDER BAUMANN, Heilb , War pro’ ts in the 
construction of rotary engines.” 

883, THOMAS SPRING LAKE BEECH, Charlton, Kent, “Improvements in 
engines for obtaining rotary motion by means of steam, water, gas, or other 
fiuids.” 

884, HENRY FRANCIS GRIFFITHS and AMBROSE BEARD, jun., Wolverhampton, 
* Improvements in apparatus for puddling iron and steel.” 

885, WALTER ARTHUR, Upper Kennington Green, Surrey, and WILLIAM 
ARTHUR, Albany-street, Regent’s Park, London, “ The support and cure of 
hernia by mean: of a new and improved form of truss.” 

888. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “ New 
and improved ap for ring cartridges.”"—A communication 
from Jean Baptiste Laine and Louis Ernest Lecomte, Rue de Crusso!, Paris. 

890, DAVID GREIG, Steam Plough Works, Leeds, Yorkshire, ‘* Improvements in 
traction engines and other engines to travel on common roads. 

891, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
the manufacture of illuminating gas in the distillation of hydrocarhons and 
the making of gaseous fuel for heating purposes.”—A communication from 
Levi Stevens, Washington, Columbia, U.S. 

892, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
telegraphic apparatus.”—A communication from Elisha Whittelsey Andrews 
and Edward Augustine Calahan, New York, U.S. 

894. JOHN HENEY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
the manufacture of wheels for vehicles, and in the machinery or apparatus 
employed therein.”"—A communication from Auguste Colas, Paris. 

895. PETER JOEL LIvsi Y, M p in hinery for 
combing cotton and other fibrous pane ott communication from Ira 
Dimock, Florence, Hampshire, Massachusetts, U.S. 

896. JOSEPH SMITH GEE, meen Steam, Slate, and Marble Works, Gloucester- 
shire, “ Imp in ting slate and such like materials to be 
afterwards enamelled. 16th March, 1868. 

897. REUBEN SIMS, Bedford Leigh, Lancashire, ‘‘ Certain improvements in 
agricultural apparatus called horse-rakes.”” 

899. WILLIAM HULSE and EDWIN WILLIAMS, Birmingham, “ Improvements in 
the facture and or ion of metallic bedsteads and other articles 
of metallic furniture, a part of which improvements may also be applied to 
the ornamentatjon of metallic tubes and other metallic articles.” 

901. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “‘ Im- 
proved fuel, by the use of which the kindling of fires will be greatly facili- 
tated.”—A communication from Remy Nicolas Legendre, Passage des 
Petites Ecuries, Paris. ~—17th March, 1868. 
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Inventions Protected for Six ate A the Deposit of 
Complete Specificatio: 

930. CHARLES EDMOND GREEN, Blandford-street, Portman: pequare, London, 
and JOHN GREEN, Windermere Cottage, Winch Mid- 
dlesex, ‘‘ Improvements in the manufacture of po ‘ur breech-loading 
fire-arms.”—19th March, 1868. 

944. HENRY FRANKLIN SHAW, West Roxbury, Norfolk, Massachusetts, U.S., 
“ Improvements in machines for overcoming resistance.” —19th March, 1868. 

“a VIcTOR a DEAUBEUF, Maindy, Cardiff, Glamorganshire, “ Im- 

hinery or apparatus for the manufacture of compressed or 
moulded ‘fuel aun small coal and other material.”—23rd March, 1868. 








Patents on which the Stamp Duty of £590 has been Paid. 

828. WILLIAM SIMONS and ANDREW BROWN, Renfrewshire, N.B., ‘‘ Dredgers.”’ 
— 24th March, 1-65. 

884 WILLIAM IRLAM, Newton Heath, near Manchester, “ Cranes.”—29ih 
March, 1865. 

996. WILLIAM GRAY, EDWARD GRAY, and JOHN GRAY, St, Phillip’s Works, 
Sheffield, * Plough-shares, &c.”—7th April, 1865. 

7; = oe ge COLUMBUS HURRY, Hereford, *‘ Railway points, &c.”—25th 

larch, 1865. 
850. 0, JOHN Dopp, Oldham, Lancashire, *‘ Mules for spinning, &c.”—25th March, 
5. 


1004. ALFRED HOMFRAY, Witley Lodge, Halesowen, Worcester, “ Links.”’"— 
8th April, 1865. 

1043. JOHN WALKER, Birmingham, ‘‘ Locks.” —12th April, 1865. 

1844. ROBERT HARRILD and HORTON HARRILD, Farringdon-street, London, 
“* Printing machines.”—15th May, 1865. 

856. JOHN TODD, Greenwich, Kent, “ Planiug and shaping metals.”—27th 
March, 1865. 

898. WILLIAM SAVORY, High Orchard Ironworks, Gloucester, “ Dressing flour, 

."— 3th March, 1865. 
9 0. ALEXANDER ANGUS CROLL, Coleman-street, London, “ Sulphate of alu- 
minia.” —30th March, 1865. 

945. JOHN RICHARDSON WIGHAM, myo House, Monkstown, Dublin, “ Iu- 
minating lighthouses.”"—4th A 

863. JOHN BRUCKSHAW, Oakley- ite Stafford, and WILLIAM SCOTT UNDER- 
HILL, Newport, Salop, “‘ Traction engines.” "27th March, 1865, 

864, FERDINAND LE Koy, oo Spitalfields, London, ** Non-conducting 
composition.” —27th March, 1 

882, JOSEPH WRIGHT,  aheny _—_ Chain, and Anchor Works, Tipton 
Green, Dudley, ‘* Forging machines,”—28th March, | 

“~ 4 ARCHIBALD _BROOMAN, Fleet-street, London, * Rallways,.”—Is¢ 

\pril, is 

876. FRANCOIS ADOLPHE MOCQUARD, Rue de la Fidélité, Paris, “Gas 

burners.”—28¢h March, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

7°9. THOMAS DAVISON, Belfast, Antrim, I[rel: and ROBERT PATERSON, 
Glasgow, Lanarkshire, N.B., “ Steam engines. "—26th March, 1861. 

sae Waatan SORRELL, Haggerstone, Middlesex, *‘ Mashing malt.”—28th 

arci . 

788. WILLIAM DONALD NAPIER, George-street, Hanover-square, London, 
** Rubbers.”—-30th March, 1861. 

795. ROBERT RIDLEY, Low Wortley, = ve ROTHERY, West Ardsley, 
Yorkshire, ** Hewing.”—30th March, | 


Notices of Intention to Proceed with Patents 
3265. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
knitting machines."—A communication from Samuel Larkin, New Haven, 
Connecticut, U.S. 
3266. WILLIAM BUSFIELD, JOHN BUSFIELD, and JOSEPH BUSFIELD, nme 
Y it g slivers of wool for spinning and 


dyeing. 

3267. WILLIAM JAMES HANSON and JAMES CHARLES ELLISON, Rawfolds, 
Cleckheaton, Yorkshire, “ An improved method of and means or apparatus 
for dyeing textilefabc’cs, yarns, and fibrous substances.” 











J v and ¥ 





in the method of and a pence Or raomens a 
solid’ and liquid food for children -_ invalids.”——22nd November, \ 

3316. GEORGE HARRISON BOLTON, WILLIAM WHITTHEAD, and _ Sa 
BOLTON, ba nage = and THOMAS ‘Womtxsox, St. Helen's, Lancashire, “ in- 

ing motive power, and in apparatus employed therein.” 

3318, PETER nec ‘Great Smith-street, Westminster, London, “ Improve- 
ments in the manufacture of gas, aud in the treatment and application of 
such and other gases for cooking, g, lighting, ting of steam 
and other purposes, combined with their use as a motive power previous to 
being burned or consumed, and improvements in the apparatus for these 


purposes.” 
3320. WILLIAM MACNAB, Greenock, Renfrewshire, N.B., “Improvements in 
marine steam engines.” 
3321, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements in 
steam generators.”—A communication from Pierre Joseph Guyet, Paris. 
3324. JOHN HENRY JOHNSON, —— ’s-inn-fields, London, ‘‘ Improvements 
in breechloading fire arms, and in cartridges for the same.”—A communi- 
cation from: La Société Industrielle Suisse, Neuhenson, near Schaffhausen, 
Switzerland. —23rd Ne yt 

326. THOMAS BARTON, Catherine-street, Limehouse-fields, Middlesex, “ An 
improved cribbage board.” 

= aor BROWN, Luton, Bedfordshire, ‘‘ Improvements in kitchen 








3328. Gronan TURNER, Dublin, “ Improvements in the construction of packing 
- and in the mode of locking the same, to secure them against clandestine 
opening.” 

3332. ROBERT WARD, North of England Advertiser Office, Newcastle-upon- 
Tyne, “* improvements in machinery for spinning or twisting tobacco.” 

3333. THOMAS CHALMERS, Glasgow, ‘‘ Imp in hinery for pro- 
ducing seamless tubes.”—A communication from William Forman Brooks, 
New York, U.S 

3334, ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
con truction of rotary steam engine. a A communication from William Owen, 
Toronto, Canada.—25th November, 1867. 

3337. WILLIAM SIM, Glasgow, Lanarkshire, N. N.B., ‘* Improvements in arrange- 
ments or apparatus for , Watering and cleansing streets and roads and for 
speedily removing snow.” 

3342, CHARLES ELIAS PENNY, St John-street, West Smithfield, London, 
“ Improvements in envelopes.”—26th November, 1267. 

3356. WILLIAM FOWLER, Whittington Hall, and JOHN GRIFFITHS, Sheep- 
bridge, near Chesterfield, Derbyshire, “ Improvements in the manufacture 
of tires of railway and other wheels.”—27th November, 1867. 

3380. JAMES RICHARD PRATT, Fenton, Stoke-on-Trent, Staffordshire, ‘‘ Im- 
provements in the construction of articles of earthenware.” 

3383. JOSEPH KOBINSON TOWERS, Heretord-road, Westbourne-grove, Middle- 
sex, “ Improvements in bedsteads, which improvements are also applicable 
to other purposes.”—28th November, 1867. 

3387. JAMES FRASER and GEORGE DUNCAN, Liverpool, “Improved combined 
machinery for printing.” 

3394. ARCHIBALD TURNER, Leicester, and bag EDWARD NEWTON, Chan- 
cery-lane, London, * imp in of carpets, and in 
warping or preparing warps for the loo and in the machinery or appa- 
Tatus to be employed therefor.” 

3396. ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ Improve- 
ments in ch —A ion from simon Vissiere, Boulevart 
St. Martin, Paris.—29th November, 1867. 

3402. WILLIAM STARKEY, Yeadon, near Leeds, Yorkshire, ‘‘ An improved 
apparatus for obtaining motive power.”—30¢h November, 1367. 

3414. GEORGE HEIRON, Leadenhall-street, London, ‘‘ An improved method of 
constructing a castor for containing pepper, salt, or other condiments for 
domestic use,”—2nd December, 1867. 

3443. NATHANIEL GREW, New Broad-street, London, “ Improvements in 
apparatus for cleaning ar decorticating cotton ‘seed and other grains or seeds.” 
—dsrd December, 1867. 

3145, CHRISTOPHER PALEY, Eagle-street, Red Lion-square, London, “ An 
improved elastic material to be used as springs in boots and shoes, and in 
— other ways to which the same may be applicable.”—4th December, 

867. 

3495. EDWARD KEIRBY, Rochdale, Lancashire, “Improvements in elastic 
packings for the pistons of steam engives, and for other purpuses, and in the 
— employed in the manufacture of such packings.”—9th December, 

8 

3517. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ An improved 
process for the reduction of tin s6 as to render it applicable for coating metals, 
and for other purpuses.””"—A communication from Jules Feuquieres, Boule- 
vart St. Martin, Paris. 11th December, 1867. 

3559. JAMES HARGREAVES, Appleton-within-Widnes, Lancashire, ‘‘ Improve- 
ments in the manufacture of soda and potassa.”—14th 1 

3589 FREDERICK LAMB HANCOCK and CHARLES LAMB HANCOCK, Dudley, 
Ww in and d with propellers, and in 
arrangements Ne propelling vessels.”—17th December, 1867. 

3604, HUNTER HENRY MURDOCH, Staple-inn, London, “* Improvements in 
means or app =—7 pelling canal boats and other vessels, parts of 

which i licable to other purposes.”-—A communication 

from Baron Cover de de ‘Mesnil, —* Belgium, and Max Eyth, Stuttgart, 


























War . 

3610. JAMES ATKINS, feabeen, “ Improvements in metallic bedsteads, 
cots, and couches.” 

3611. JOHN CLAY, Yardley, W hire, ‘I in saddles.” 

3613. EDGAR BREFFIT, Castleford, Yorkshire, ” Improvements in glass bottic- 
house pot carriages and implements used in setting glass bottle-house pots, 
which invention admits of improvements in the construction of turnaces for 
melting bottle or other glass in o pots.”—19th December, 1867. 

3622. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ** Improvements in 
circular knitting machines..—A communication from George Johnstone, 
Philadelphia, Pennsylvania, U.S.—20th December, 1867. a 

3636. EDWIN LUDLOW and ALFRED LUDLOW, Birmi 
in 'y for the fi of cartridge cases. oa December, 1867. 

3710. GILBERT MCUULLOCH, Manchester, “ Improvements in thread-polishing 
machines.” —3 1st December, 1867. 

1. Witiam — LAKE, Southampton-buildings, Chancery-lane, London, 

for regulating the speed of steam and other 
engines, and for ntiea the power of the same.”—A communication from 
Edouard des Francois de Pontchalon, Paris —ist January, 1868. 

141. Tuomas TRAVIS, WILLIAM a PRINCE, and JAMES TOMLINSON, 

hinery for clearing and smooth- 

















ing yarn om thread.” 16th January, | 1868. 
489. CHARLES BLYTH, Dundee, “ Improvements in hi 
5 measuring aud cutting ‘cloth for bags and for other = '—13th 





, 1868, 

519. ALEXANDER HORACE BRANDON, Rue Gaillon, Paris, ‘‘ Improvements in 
breech-ioading fire-a:ms and cartridges.” —A communication from Benjamin 
B. Hotchkiss, New York, U.S.—17th February, 1868. 

€09. JOHN MACINTOSH, North Bank, Regent's Park, and WILLIAM BOGGETT, 
Lindsey Houses, Chelsea, London, ** Imp in the and 
application of elastic goods or fabrics."—24th February, 1868. 

731. THOMAS JOHNSON, Runcorn, Cheshire, “ improvements in treating ores 
to obtain copper therefrom, and in evaporating brine.” 3rd March, 1868. 

759. WILLIAM HUNT, Castleford, Yorkshire, “ {mprovements in treating 
certain compounds of copper and iron, and in utilising residual products 
obtained in treating compounds of copper and iron.”—5th March, 1868. 








All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such aplication at 
the office of the Commisioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
28th March, 1868. 
1731, 10d. ; 1889, 4d.; 2102, ’ 2220, 8d. ; 2254, 10d.; 2265, 8d.; 2299 
8d. ; 2307, od. 5 2810 1s. 2d.; 2311, 1s. 4d. ; 2820, 8d. ; 2322 
Is. id 2393, Is, 4d. ; 2324 ; 2395, Is. 4d.; 2329, 1s 2331, 1s.; 2394 
8d. ; 2837, 10d. ; 2340, 6d. 5 "2341, 8d. 5 2843, 1s. 10d.; 2345, 1s.; 2350, 10d. ; 
2352, 8d. ; 2356, 1s. 4d. ; 2360, Is. 2d. 2861, 4d.; see, 8d.; 2353, 4d.; 
1s, 2d.; 2866, ‘40. ; 2866, 4d. ; 2368, Is. 2d.; 2371, 8d.; 2872, Sd. ; 2375, 
4d. ; 2376, 4d. ; 2877, 4d. ; 2378, Is. ; 2380, 4d.; 2382, 4d.; 2383, 4d ; 
Sd., 2385, 64d.; 2386, 4a. ; 2387, 4d. ; 2388, Sd.; 2390, ‘ed.; 2392, lod.’ 
2396, 4d ; 2399, Sd. ; 2400, 8d.; 2401, 4d. ; 2405, 10d. ; 2406, 4d. ; 2407, 4d.* 
24ll, 4d. ; 2415, 4d. ; 2416, 2418, 4d.’ 2419, 4d. ; 2424, 4d.; 2427, 10d. 5 
2440, 8d. ; 2477, 10d. ; 2530, 10d. ° 


, 

®,* Specifications och receipt 

of the amount of price and postage. Sums exceeding 5s. must be remitted by 

Post-office Order, made payahle at the Post-office, 5, High Holborn, to Mr. 

pag pg Her Majesty's P Patent-office, Southampton-buildings, Chan- 
» London, 





Aprit 3, 1868. 
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A double line be fired out means of this block being rove in the window a rod passing along the frame to bolt locking with a quadrant 
ABSTRACTS OF SPECIFICATIONS. See ate ote, eee camaet thas tn coaccmaan cf tam tata handte ts Coane he 
hs Alewing deeriptions are made from Abairects srepared woprmely i THE said locking pin or bolt as described. 
ENGINEER, Gt the afice of her Majesty's Commissioners of Patents, Class 8.—F ABRICS. 2494. E. Y¥. ROBBINS, Cincinnati, Ohio, U.S., “Fire grates.” Dated ard 
Class 1—PRIME MOVERS. Including Machinery and Mechanical Operations connected with | qi invention consists in forming the front of the grate basket or part of 
Including Fixed Steam and other Engines, Horse, Wind, and 53 arse J Manufacturing, Printing, Dyeing, and Dressing | tne grate in which the fuel is held concave in its horizontal or vertical or in 
Water Mills, Gearing, Boilers, Fitti 98, doc. Fi ée. . ss both ics horizontal and vertical sections, so throwing the fuel into such position 
ms tes eg as ears ant | MM tn, eo if, am | ta en er coor 
valves for steam boilers." A communication.— Dated th September, | pint’. ton watno’ Ce described without reference to the drawings. Also forming « high!y-heated channel of draught, drawing up smoke and the 
This invention relates, First, to safety valves which are formed with « sur- | 2442. E. B. BioRLOW, Manchester, “ Jacquard power looms, dc.” —Dated 21th | vst of sabes tate the Hus this channel of drangil, bene § —_= 
face oatside of or beyond the ground joint for the escaping steam to act against August, 1867. Foss Cocca the tans to caden tha nsda and aunts tectum anders Eniiy t 
pine Se Or uae a Fe ae Ae ee ee mnncod co | Chfeste of tee tavontion foto teaibiate the operation and a‘}ectment of the | 8@¢ out into the room. 
re ream or adjusting the esenebele tanta Jacquard harness. The first part relates to a mode of moving trapboards 
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in making the pintle or stem which receives the tension of the spring 
the valve so far beluw the plane of the valve seat that the force of the 
shall always be communicated to the valve in the direction of its axis. 

invention also relates to an improvement by which the loud noise produced 
the sudden opening of a safety valve is materially reduced, which noise is 
very objectionable, particularly on locomotive engines, and which is due to the 
fact that when first opened the valve is thrown up too high above its seat, and 
with greatforce. The improvement consists in combining with the valve and 
its seat an adjusting screw so located that when the valve is forced up its 
stem comes in contact with and pr the valve from being opened 
beyond the extent required for the relief of the boiler. The last part of the 
invention relates to means by which the valve can be adjusted to open at any 
required p , and then enclosed and lovked up so that the adjustment can- 
not be changed except by the person having charge of the key. 

2523. N. SEWARD, M.D., Riversdale, Templeogue, county Dublin, Ireland, 

“ Producing motive power.”— Dated 6th September, 1867. 

Here the inventor proposes to use the sea, lake, pond, or river, or he con- 
structs a reservoir or tank containing water, mercury, or other suitable fluid, 
in which fluid is immersed an air vessel descending to any desired depth, the 
bottom of which air vessel is open, while it is closed at the top. Communicat- 
ing with the top of this air vessel is a pipe provided with a cock or valve 
through which air or gases under pressure are forced either by pumps or by 
the combustion of explosive compounds into the upper part of the air vessel; a 

phon tube also passes through the top of the air vessel and descends in the 
fluid nearly to the bottom of the air vessel, which tube has a cock or valve to 
the bottom thereof, while the external leg of the syphon, also provided with a 
cock or valve, passes to a turbine, water wheel, or other motive power engine 
capable of being worked by the flow or pressure of the fluid. The pressure of 
the air or gas inside the vessel causes the water or other fluid to pass through 
the syphon on to the motive power engine, thus producing motive power avail- 
able for industrial purposes, part of which power is employed in conveying the 
fluid passing from the engine back into the sea, reservoir, or tank by a pump 
or other suitable apparatus for raising fluids.— Not with. 

2585. J. ARMSTRONG and E. ECCLESTON, Birmingham, ‘‘ Steam engines.”— 
Dated 7th September, 1867. 

This invention consists in certain arrangements of the parts of steam engines 
whereby the exhaust steam is compressed and reintroduced several times into 
the steam chest until it is finally condensed by the usual surface condenser, by 
which method of using steam asa motive power great economy in fuel and 
boiler space is effected.— Not proceeded with. 

2536. E. HUBNER, Paris, “ Rotary steam or gas engine.” — Dated 7th September, 
186 


7. 

Here the inventor makes use of a wheel of large diameter.in the circnmfer- 
ence of which he makes a rectangu'ar hollow groove turned on each face, 
within which he places a heavy semicircular metallic ring adjusted to slide 
easily within the groove. This semicircular ring acts both as a piston and a 
cylinder bottom, and its object is to counter by its weight the pressure 
of the steam introduced in the hollow groove, A certain number of sluices are 
adapted so as to inter: ect transversely the hollow part of the groove; they are 
put in motion by an eccentric loose on the shaft of the wheel, and maintained 
in the requisite position by a worm. The rods which unite the sluices to the 
eccentric are each provided with a piston working in acylinder. The object 
of these pistons is to regulate the introduction of the steam, its expansion, 
its escapement.— Not proceeded with. 

2556. J. JORDAN. Liverpool, * Stuffing boxes, slide valves, and steam jacketings.” 
— 10th September, le 

This invention has tor its object the construction of stuffing boxes, slide 
valves, and steam jacketings applicable to engines worked by the vapour of 
water, ether, methylated spirit, alcohol, or other suitable spirit vapour, and 
consists, First, in the use of two complete stuffing boxes having a chamber 
between them to receive any vapour which may escape from the cylinder 
through the inner stuffing box ; the chamber is connected by pipes to suitable 
condensers or pump-<, by which means the vapour is reconveyed to the boiler 
or vaporiser and saved. The Second part of the invention relates to an 
improved ement of slide valves and consists in fitting four plain blocks 
of metal in suitable positions upon the cylinder, two at the top and two at the 
bottom. The Third part of the invention consists in surrounding the cylinder 
with two separate jackets or casings forming two annular chambers around 
the cylinder, distinct from each other, and quite tight.— Not procee °d with. 
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Class 32—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Ve Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 


Harness, &c. : 

2515. J! ForD, Reading, “ Securing wheels, pulleys, cranks, and other articles on 
their shafts or axles.”—Dated 5th September , 1867. 

When applying this invention to securing railway wheels on their shafts or 
axles the patentee keys the ‘wheel on to the axle as uaual and forms a recess in 
the nave or boss to receive a ring flush with the outer face of the nave or boss, 
and he forms a shallow groove in the shaft or axle coeresponding with the 
recess in the nave or boss of the wheel, the outer end of the key being made 
flash with the shaft or axle and with the shallow groove. He then passes a 
ring previously heated over the end of the shaft or axle and forces it into the 
recese in the nave or boas of the wheel; this ring on cooling shrinks within the 
shallow groove formed in the shaft or axle, and thereby firmly secures the 
wheel thereto, the wheel being thus held between the shoulder on the shaft or 
axle and the shrunk ring, which becomes firmly secured to the shaft or axle, 
and at the same time hulds the key firmly in position. 

2517. G. H. PIERCE, Yatton, Somerset, *‘ Padding for horse collars, saddles, and 
harness.” — Dated 5th September, 1867. 

Here the padding is effected by air contained ina cushion»r bag of suitable 

ith. 


form made of air-proof material.— Not proceeded wi 
2519. J. B. HANDYSIDE, Glasgow, “ Railway buffer.”—Dated 5th September, 
86 


This invention relates to a novel arrangement of buffer in which a floating 
piston for transmitting and distributing the pressure of the coiled springs is 
used in combination with a telescopic arrangement of case. The invention 
cannot be described without refé to the drawing: 

2526. W. G. CREAMER, Woburn-place, Russell-square, London, “ Apparatus 
excluding dust from railway carriages.” —Dated 6th September, 1867. -"- 

This invention consists in the attach it to the wind of railway carriages 
of jointed wire gauze screens or blinds constructed to fit into the same grooves 
in which the sashes are heid. 


2528. A. M. CLARK, Chancery-lane, London, ** Construction of ships and vessels.’ 
—A communication.— Dated 6th , 1867. v 

This invention consists in joining together two hulls by so placing them one 
above the other that the lower one of smaller dimensions than the upper shall 
be entirely immersed in the water when the ship is freighted or ballasted. The 
sides or bottom of the upper hull project on each side of the lower hull in con- 
sequence of its increased breadth, its bottom being at the level of the water- 
line of the lower hull, the weight of which in the water will be very much 

» at the same time giving the ship the draught desired. 


2582. J. COCKSHOOT, Manchester, ‘* Manufacture of carriages, coaches, &c.”— 
a , 1967. : 

his invention relates, First, to that portion of carriages, coaches, landaus, 
&c., called the door framing, which has been hitherto made of wood, and 
secured together by wooden plugs or pegs. The improvements consist, First, 
in constructing the two upright pillars of the door frame—that is, the hinge 
pillar and the latch pillar—ofthin metal, and securing the other part of the 
frame and the panels if necessary thereto, and casting or forming the male part 
of the door hinge on such hinge pillar so as to constitute one piece, ge 
constructed as in the it granted to the in- 








being specification of letters paten 
ventor dated January 3rd, 1867 (No. 17). A Second part of the invention 
relates to wherein 


the door and 
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polygon which carries in Jacq 

another part of the invention js to diminish the amount of shafting heretofore 

required for driving looms, and to lessen the expense for belts used therefor. 

The detailed description of the arrangements employed for performing the in- 

vention is too volumi to be produced here.—Not proceeded with, 

2445. T. SAGAR and T. RICHMOND, Burnley, Lancashire, “‘ Looms.”—Dated 
28th August, 1867 

This invention has reference to the “‘ letting-off” motion of looms, and re- 
lates to a former patent dated 4th July, 1866 (No. 1782). The present im- 
provements consist in dispensing with the catches and ratchet wheels described 
in the specification of the former patent, and in using in lieu thereof the fol- 
lowing parts:—To the axie of the usual vibrator the inventors fix a toothed 
segment or lever with a stud or studs; the teeth of this segment, or the studs 
of the lever, take into the teeth of a wheel, on the boss of which is a pinion 
gearing into a wheel on the axe of the warp beam. When the tension of the 
warp depresses the vibrator, the tooth of the segment, or the stud of the lever, 
is raised, and allows one tooth of the wheel in which it gears to slip, thereby 
letting off a portion of the warp. The parts remain in these positions until the 
tension of the warp depressing the vibrator again aliows another tooth to slip, 
and thus the warp is let off as required. The second part of the invention 
consists in tightening the warp when the reed is beating up the weft by an ec- 
centric on the crank shaft acting on a lever to which the vibrator is connected; 
or by connecting the lay sword or the lay to a lever loose on the axle of the 
vibrator, in the upper arm of which lever is a set screw, against which the 
viorator presses when the reed beats up.— Not proceeded with. 

2446. H. HANSON, Stockport, “ £pparatus employed for finishing 
cotton, band twine, , &c."— Dated 28th A . 1867. 

This invention relates to a former patent dated 31st Lecember, 1857 (No. 
3195). The inventor employs, instead of the ordinary walk, a rail or tramway 
of any desired form or length, and places upon it a travelling frame or carriage 
supported by any suitable number of wheels, and capable of being drawn from 
one end to the other, both ways, either by hand or by drams and ropes driven 
by power. The top of the frame or carriage forms the table for supporting the 
material to be sized and finished, and also holds the size, &c.. employed, and 
the present invention consists of improved means of giving the to and fro motion 
to the travelling carriage. Instead of employing two drums and two ropes, 
and allowing the ropes to be wound on and off the drams alternately. he em- 
ploys an endless rope or band passing over pulleys and through guides and a 
locking box in the carriage, the top of the rope always passing in one direction, 
and the bottom part of the rope in the reverse direction when the machine is at 
work. The rope passes in a groove of a double grooved pulley turned by 
toothed gearing and driving pulley, then over a guide pulley and another groove 
of the douhle grooved pulley, from which pulley the upper and lower parts o' 
the rope pass to the carriage, and then over a pulley at the end of the tram- 
way. There are other details included in the specification.—Not proceeded 
with, 

2448. W. WILSON and J. COWBURN, Radcliffe, Lancashire, ‘‘ Looms.” —Dated 
28th August, 1867. 

This invention relates to that description of looms which have movable 
shattle-boxes d by the h known as “ Diggle’s chain,” and are 
employed for weaving patt and the i ion is designed for effecting a 
continuous action of the said chain, so that one pattern may be woven con- 
tinuously when desired without the regular motion of the “ star” wheel affecting 
it so as to alter the pattern. Secondly, the invention is desivned to enable the 
shuttle to make several “ picks” to each “ card.”— Not proceeded with, 

2460. A. STEWART, Hamilton, Lanark, “ Textile fabrics.” — Dated 29th August, 


1867. ° 
This invention relates to arrangements of mechanism for printing warps by 
which new effects are pro‘uced upon the cloth made with warps so treated, 
and consists as follows:—The part of the warp to be printed is carried upon a 
beam in the ordinary manner, and is led therefrom over a roller, on which the 
blanket used in warp printing machines travels, from which point it is con- 
ducted round a steam can and thence to the warp beam. Near to that point 
where the warp passes over the blanket, one or more revolving printing rollers 
are placed which revolve in proximity to the warp as it travels, and therefore, 
being supplied with printing liquid, the pattern of the roller or rollers is trans- 
mitted to the warp. To produce thenew 
SS oa warp threads 











in a reed, after passing through which the two parts of the warp are wound up 
ep SS Sy Cae ae a eS oe ee ae ae 
joth. 
2490. A. LEIGH, Bagnley, Cheshire, ‘* Composition to be loyed in sizing and 
ing woven fabrics and yarns.” — Dated 3rd September, 1867. 

This invention consists in mixing together the following ingredients in about 
the proportions given, and in applying the composition to woven fabrics or 
yarns as asizing material. The inventor takes about six pounds of yellow 
resin and about four pounds of pearlash, and dissolves them in about twenty- 
five gallons of hot water; he then adds thereto about four pounds of farina and 
six pounds of brown whitening, and thoroughly intermixes the whole, which is 
then ready for use.—Not proceeded with. 

2510. A. C. HENDERSON, Charing Cross, London, tu of app 
on tulle, muslin, or similar fabrics, in various colours and 
signs.’~-A communication.— Dated 5th September, (867. 

This invention consists in working on a ground of coloured net, or other sub- 
sfance, pieces oi muslin or similar material of any desired colour to form various 
designs, the articles thus manufactured being intended for window curtains, 
blinds, hangings, furniture coverings, and other purposes.—Not proceeded with. 


Class 4.- AGRICULTURE. 
Including Agricultural “= on Implements, Flour 


2462. C. STAGG, Kingston-on-Thames, ‘‘ Application of sewage and other liquid 
manures to land.” — Dated 29th August, 1867. v - 
This invention consists in laying down in the land a system of tubes or 
channels by which the liquid manure is distributed in sufficient proximity to 
the roots of the plants or crops to which i: is applied instead of on the surface 
as heretofore. These channels may be in the form of drain tiles, and laid in 
like manner to such tiles. These tubes or channels are placed in connection 
with culverts or main channels or pipes carried along the headlands of the 
fields or otherwise.—Not proceeded with. 
2507. J. HOWARD and E. T. BOUSFIELD, Bedford, “ Machinery for cutting 
grass or corn.” — Dated 4th x ° 
This invention cannot be described without reference to the drawings. 


2508, G. A. BUCHOLZ, Shepherd’s Bush, Bayswater,“ Machinery for hulling 
wheat and facturing semolina.” -- Dated 4th September, \867 
This invention cannot be described 
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without reference to the drawings. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 

an. 3. DOUGLAs, “We 


Here the patentee makes an aperture at any suitable point in the front or 
side of the range commanicating with the flue. This open- 
ing he provides with a door or hi or otherwise mounted, of a size to 
fill up the whole area of the flue. This flap is held in any suitable position by 
a bent arm attached or notches 


catching in a guide fixed 
to hold the 

flap more or less open as desired. By adjusting the position of the flap, which 

acts both as a ventilator and damper, the draft in the flue may be regulated 

according to the requirements. 

2481. E. K. DuTTon, Manchester, ‘“‘ Window sash fastenings.”—Dated Ind 
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Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


pai and arranging breech-loading firearms as 
described. He also claims closing the breech of the barrel by a block tarning 
in behind it about a transverse axis, and being then secured by a second block 
carried by the first block on a longitudinal axis, and moving in rear of the first 
block as described. He also claims constructing and arranging the extractors 
as described, 
2502. G. W. HOWARD, Queen-square, London, “ Apparatus to be used in the 

ure of ball cartridges.” — Dated 4th September, 1867. 

The t here is to provide asmall portable apparatus for fixing or cramp- 
ing the ball or bullet into the metallic cartridge case known as the “ Boxer” 
cartridge case. The bullet used with this kind of cartridge case is of a cylindro- 
conoidal form, the cylindrical part having circumferential grooves ‘or ihe re- 
ception of the lubricating material or compound. This part is slipped into the 
mouth of the thin metallic cartridge case containing the er, and is fixed 
therein by pressing or cramping the cylinder of thin metal into one of the 
grooves of the bullet. The apparatus which the inventor employs for this pur- 
pose consists of a case having a partially cylindrical groove of a suitable form 
anda size to receive the and at right 
angles thereto, is a gauge plate ha’ a circular 
part of the bullet. Attached by a joint to the base is mounted a lever lying 
also at right angles across the groove, provided with a concave notch. The 
form and position of this lever are such that when it is raised a charged cart- 
ridge case with the bullet inserted in the mouth is laid in the groove and pressed 
forward until its conical fore end fits into the hole in the gauge piate; the 
notch in the lever is exactly over one of the circumferential grvoves. Pressure 
is now applied to the lever with one hand whilst the cartridge is rotated with 
the other, which will have the effect of cramping or indenting the thin metal 
case into one of the circumferential grooves of the bullet so as to attach the 
same firmly thereto.—Not proceeded with. 


Class 7—FURNITURE AND CLOTHING —None. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical i 
and Lighting Materials, Pr ion and Preservation of 
Brewing, Tanning, Bleaching, ing, Calico-Printeng, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

2438. G. HASELTINE, Southampton-buildings, Chancery-lane, London, “ Manu- 

Sacture of tron and steel.” —A communication —Dated 27th August, 1867. 
An extension of time for completing this patent having been petitioned for, 
the documents relating to the invention cannot at present be seen. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue Repuction MoveMENT IN IRON AND WaGESs: Notices given 
to Finished Ironworkers and Furnace Men—MExTING OF COAL 
MASTERS IN WOLVERHAMPTON: Reduction in Wages Ordered— 
Tue Tick Coat TraDE: No : The Reason—PROBABLE 
Errect upon District ANDFUTURE PRices—PRESENT DeMAND: 

i EVERE COMPETITION OF OTHER DISTRICTS: 


LEY—BOARD OF TRADE Returns: Meals and Markets specified: 
Harpwares: Localities and Branches enumerated--SINGULAR 


CoLLIERY EXPLOSION. 
Tus district has at length entered upon the work of reduction. 


It may well be h that the step has not been delayed too long. 
In accordance with the determination come to at the preliminary 
eti terday (Thursday) week notice was, on 








| reduction in the p 


ing on y 
ight, given to the le engaged about the mills and forges of a 
silted seam of 1s, a ton, and millmen about 

12) per cent, At the same time notice was given 
| blast furnaces whose wages have not yet been brought down of 
' reduction in their case of 10 per cent. Then on Wednesday 
} the coal masters who are dependent 7, the iron 
‘ chiefly for custom, and known as the Wolverhampton 
ceed, ata eg —_ = en to — 

wages of their miners a day. e 7 nee, 
, to which a reduction does not apply, is the thick coal trade—that 
| which is less influenced by the iron trade than is the thin coal. Of 
| the little thick coal left in South Staffordshire and East Worcester- 

shire, the Earl of Dudley and Mr. W. O. Foster, M.P., are the 
chief proprietors, and the sale embraces the domestic market in 
London and elsewhere, as well as this district. Prices can there- 
mes be maintained in ye and there will be he large the 
made, it is ex either in prices or 
quantity of oma going from this district by railway, that we 
have reason to know that during the past year there has been as 
much coal mined in South Staffordshire and East Worcestershire 
as during the previous year, within not more, perhaps, than a 
few thousand tons. The reductions that have been declared 
in prices and wages will not necessaril: om ye ge 


in every case in the —_ of iron fuel, inasmuch as 
they only bring the declared “list” prices down to the 
point in the instances referred to—at which transactions have been 


closed in the past few months. This description of the state of 
affairs will apply so as there is a tendency, however slight, to 
improvement in the of this district; but so soon as we are 
again lamentably short of orders the reduction will be made to 
apply allround. At t the te are not 

eering. At the same time there is somewhat more iron 
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THE ENZINEER. 








Arru 3; 1868. 





kk, Gubbin and white ironstone are in fair request at our 
last quotations. The demand for out-door labour has somewhat 


Board of Trade returns for February show a small declinein 
the exports of metals generally when compared with February last 
year, though there are some articles, such as railroad iron, castings, 
wrought iron, and telegraphic wire, in which there has been an 
inerease. The exact figures for the month of February both of this 
antl last year, and also the two months in each year, are as fol- 


lows:— 
Month of February. Two 

Tron. 1867. ba68, 1867. 1863. 
Pig and puddied 121,527 78.933 J 136,461 
Bar, angle, &c. 152,287 = 184,453 262,931 2 0,360 
Railroad oe 241.467 280,463 894 197 585,817 
Wire .. oe 28,913 26,452 53,761 47,599 
Telegraphic do. 2070 6,053 6,149 17,868 
Castings ee 45,452 52,444 67,155 81,832 
Hoops, sheets. &c. .. 117.865 113,002 209.751 215,239 
Wrought of all sorts.. 159,275 166,876 283,381 294.818 

iron oe ée 13.606 28,336 29,778 58,226 
Steel onwroug' t 90,649 61,701 182,745 104,764 

to the bad state 


Ineele on puddled iron the decline is due entirely t 
of le with France and the United States. ith the former 
country our exports fell off, as compared with February, 1867, 
from £43,159 to £16,624, and with the United States from £29,824 
to £3870. In bar and angle iron the demand from the last men- 
tioned country has decreased from £42,077 to £16,136. Holland, 
India, and Australia proved, however, good customers. Railroad 
iromexhibits great activity, and with the ption of Austral 

and Chili the increase is general. In castings the , though 
slight, is general. In hoops, sheet, and boiler iron the decline is to 
be attributed chiefly to the United States, though the loss—in 
amount £13,898 — is almost equalled by the demand from 
Australia and Holland. The States maintain also in wrought iron 
a small inquiry, the export to that country having declined from 
£13,644 to 07302; against this, however, India took £68,681, whilst 
her purchases during the previous vear were £37,322. The increase 
in demand for this description of iron exhibits healthiness. In 
steel the decrease is due to the small quantity shipped to the 
United States, amounting to only £31,014, against £62,986 in the 
previous February. The total decrease of iron exports is from 
£973,102 to £948.713. The exports of hardware have increased, 
though the exports to the States under all heads show a decline. 
Copper and brass show an increase which, with the exception of 
India and France, is tolerably general. Tinplates exhibit but slight 
change, the figures being, for February, 1868, £140,476, compared 
with £147,324 in the February, 1867; and for the two months of 
ae year, £249,566, against £272,246 during the same period 

it year. 

There is not much improvement to notice in the hardware trades 
of this district, though the reduction of iron and the rate of wages 
agreed upon at the meeting of ironmasters on Thursday week last 
has improved the prospects of the heavy hardware trades, inas- 
much as the manufacturers will now be better able to compete 
successfully with their rivals both at home and abroad. As to 

ight hardwares there is not much doing, though more favourable 

vices have been received from Australia by the latest mail, and 
East India and Egypt continue to purchase agricultural implements 
and machines used in irrigation. A good business is being done 
with Prussia, and with the North of Europe business generally 
shows more activity than it has dune for the last two years. The 
South African trade is dull, and has, besides, received a check by 
the failure of Messrs. Jordan, Craig, and Co., of Port Elizabeth, 
with liabilities to the amount of some seventy thousand pounds. 

At ‘Birmingham there is very little alteration to notice; indeed 
the only change that has taken place seems to be an improved 
tone. Some little activity has been caused by the executing and 
getting out orders by quarter-day, but apart from this the pro- 

is not such as could be desired. Some anxiety has been 
caused by the indications of the home trade to relape into sluggish- 
ness, and as soon as retail dealers have moderately replenished 
their stocks they cease ordering until they are more fully assured 
as to what the spring trade is likely to be. As to particular dis- 
triets the agricultural business is quiet, and country ironmongers 
complain that the farmers are doing comparatively little, notwith- 
standing the remunerative prices which their produce had latel 
commanded. The London houses are buying in only small 
+ ne and it is believed that many have large stocks upon their 
ands. 

At Wolverhampton the ironfounders do not report much activity 
in. the heavy castings branch, but hollow-ware is more frequently 
asked for, on account chiefly of the colonial trade. Tinned and 
japanned ware is more active on account of the “‘ season” trade, 
which is just. commencing. The demand for edge-tools and steel 
toys is more active, but as a-rule locks are not in much request. 
The, patent levered night Ietches, secure mortise, and fine-plate 
looks: are in steady request. Some of the local manufacturers 
here have eaiihe leisure forced upon them by depression in 
trade by introducing new patterns for baths and toilets more 
adapted to the London and Continental markets; and Mr. F. N. 
Clerk has patented a new machine for constructing washers and 
other stamped articles in a more expeditious manner than by the 
old nt 

Manufacturers of other neighbouring towns complain of inac- 
tivity, due no doubt in some measure to the end of the 
quarter and the uncertainty with regard to immediate 
political prospects, A general election is much feared by country 
hardware dealers in consequence of its certain interference with 
trade prosperity. At Bilston the ware chiefly in manufacture 
there is in better request, and at the foundries there is a more 
animated demand for iron pipes and other heavy castings. At 
Wednesfield the trap makers are not yet fully employed, and in 
the Dudley district the chain and anchor works continue in only 
limited operation. 

Oue of those accidents which are not of unfrequent occurrence 
in connection with the working of the mines in this district oc- 
curred on Tuesday last in a pit in Mr. Ifenry Jeavons’ Colliery, 
New Invention, near Wolverhampton. It was one in which the 
explosive gas which often accumulates in a sump, either from the 
working or from the decomposition of water, exploded upon alight 
being applied to it. ‘Two men were engaged examining the height 
of the water in the sump, and had taken the iron covering off, when 
a candle, which one of them held to ascertain the depth of the 
water, ignited the gas, and one of the two was blown up the 
shaft whilst the other was blown into the inset. The first described 
sustained fracture of the thigh and burns about the face, but. the 
other was only slightly burnt. 


WALES AND THE ADJOINING COUNTIES. 


(from our own Correspondent.) 

Tas Tron TrapE: Cradual Recovery from the Depression: Pre- 
parations for a Considerable increase in the Ewports: Antici- 
prted Fnerease in the Russian Demand : Large Shipments to the 
Onited States : Hume Contracts more Freely Offered: Tendency 
of the Reduction in the Price of Finished Iron in Staffordshire 
to Strengthen the Market —Tue TINPLATE TRADE: Works Fully 
Employed —Tue Coat Trave: The Colliers’ Strike —Repuction 
oF WaGES ON THE MowsourHsatRe Ratiway — LGYNVI AND 
Obxors Ramway : Half-yearly Meeting —THE BUAENAFON AND 
Bernmawe Ratwwar: The Contract. 

Ir is now pretty evident that the iron trade of South Wales is gra- 

dually recovering from the depression which has so long prevailed, 

bitt some time must necessarily elapse before anything like former 
activity will be witnessed. 








_ frame for the 


Clearances are about to be made to the Russian and there 
are a few orders already on the books, Last ag the exports to 
the Muscovite empire were considerable, but this year it is 
generally believed there will be a very favo increase. 
A la quantity ils are about to be shipped for 
the United States, and although buyers are acting with 
caution they are entering into considerable purchases, and had it 
not been for the political strife now waging in that country, busi- 
ness would undoubtedly be in a more satisfactory state. From the 
continental and other foreign markets inquiries are about the ave- 
rage, but of late the exports of bar and bundle to the Continent 
have in Home contracts.are being offered a little more 
freely, and there is a fair prospect of a further ual improve- 
ment. At the preliminary meeting of the S' shire ironmasters 
it was resolved to reduce the price of all descriptions of finished 
iron 10s. per ton, but this will not in any way affect this district— 
in fact it will tend rather to strengthen the market, as it is pro- 
bable that in future list quotations will be more strictly adhered 
to. Pigs command ahout the usual sale. 

For oo there isa ready sale, and as a rule the works are 
fully employed. 

Steam coal proprietors have several orders on their books, chiefly 
for the mail packet stations and French markets. In consequence 
of the storms which have prevailed for nearly two months past there 
has been a scarcity of tonnage at the local ports, consequently the 
trade b greatly dep d, but now fine weather has set in 
arrivals have b more , and the trade, it is probable, 
will in the course of another week assume its wonted my ord and 
activity. The wages question does not appear to be yet definitely 
settled in Glamorganshire, for at a meeting of so-called delegates 
at Aberdare on Monday it was decided to give notice 
on Wednesday, the Ist of April, and strike at the end of the 
month if an advance was not granted. The d tes who came 
to this decision are said to ent only 8000 colliers, less than 
one-third of the whole in district, which contains 29,000. 
Another meeting is to be held to further consider the subject. In 
the M thshire district, from what has transpired during the 
past week, it is evident that-a number of the men are willing to 














A. Hasele oii, hae wale etesmentiie tra trip. ie Caen 
sions o are :— between perpendiculars, : 
beam, 28ft.; and hold, 16ft. She carries 800. tons of 


cargo, with a draught of 13ft. 9in. Her engines are by Messrs, 
Blair and Co., of Stockton, and are of 100-horse power with 
cylinders 40in. in. diameter and 30in. in of stroke. The 
number of furnaces.in blast in the Cleve district is ei 
seven, and there.are forty-nine out of blast. The ot 
Cleveland iron trade is i to be towards improvement. 
The continental shipments from the Tees have been light of late, 
but rails have been in better in , and there has more 
firmness in makers’ quotations. e plate trade is good, several 
orders having been received from Tyne shipbuilders. An order 
for 9000 tons of rails for the Caledonian Railway is stated to have 
been secured in the Cleveland district. 
_ The Manx-Legislature has resolved to expend a sum not exeeed- 
ing £175,000 in harbour works at Douglas. No definite plan has, 
we aoe oe of. he colliery of South 
te between some of the colliery owners th Derby- 

Seoquntiantbdeupat ends Go-cuglenamgnatuenionees 

ques: issue was merely the em men - 
ing to the Miners’ Union. All the pits are now full, so that some 
of the men who held out so long will have to go into other districts 
to find work. 

Blast furnaces are about to be erected at Woodford, Cranf 
and Twywell, Northamptonshire, with a view to the utilisation 
the iron ore abounding in that neighbourhood, and which is being 
opened out on an extensive scale. 

There are signs that a strike of colliers, which has taken place 
in South Lancashire, will soon be over. 

For the first time since the awful explosion of December, 1866, 
men were able yesterday week to go p om the No. | or downcast 
shaft of the Uaks Colliery, and come out of the cupola shaft. To 
arrive at this desirable result nine months have been spent in 
clearing the workings and recovering seven or eight bodies. The 
workmen employed are now en; in clearing the furnace drift 
and making it larger. 





accede to the masters’ terms, and there are unmistakable sy 
of a break up of the strike; but the intimidation resorted to is 
such that those who are willing to yield are in many instances 
afraid to carry out their intentions. The Cornishmen recently 
introduced into the Rhos Llantwit Colliery have made such a favour- 
able report of the treatment and wages they receive that anothe- 
batch hasarrived, and othersarecoming as soon as the proprietors are 
in a position to house them. The new hands have expressed them- 
selves well pleased with the arrangement, and also the wages paid, 
which average from 4s. to 5s. per day for able-bodied men, a rate 
of remuneration which hundreds of th ds of operatives would 
only be too glad to obtain. At Risca all the hands have gone in 
on the masters’ terms, with the exception of those who have n 
guilty of intimidation, and these the masters have refused to 
employ again on any terms. At Abertillery, the Newport dock 
diver has been engaged at Messrs. Jayne's pit repairing the pumps, 
— will probably be got into working order at the end of the 
wee 

A notice has been issued by the Monmouthshire Railway and 
Canal Company to all the officials and servants connected with 
the traffic department, that a reduction of 10 per cent. will be 
made in their wages. The depression in trade and thecolliers’ strike 
have been the causes of the reduction. 

At the half-yearly meeting of the Llynvi and Ogmore Railway 
the chairman (Mr. Macgregor) had the unpleasant task to perform 
of announcing to the shareholders that there would be no dividend 
declared for the past half-year on the ordinary capital. The causes 
of this were, however, satisfactorily explained: the difficulty in 
raising money for capital purposes and the depression in the iron 
and coal trades being the chief difficulties. Only a small sum was 
required to complete the harbour works, which it was expected 
would be accomplished in two months. Mr. Brogden, the deputy- 
chairman, said the directors had taken one-half of the preference 
shares lately issued, and he was prepared to subscribe for another 
£10,000 or £20,000 if the shareholders would take a like amount. 
The directors’ report was adopted, and the usual preferential 
dividends were declared. When the harbour works are completed 
there is little doubt of a large increase in the traffic. 

The contraet for the Blaenafon and Brynmawr Railway has been 
taken by Mr. J. Firbank, Newport, and the necessary preparations 
are being made for a visorous prosecution of the works, 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIAS. 

(From our own Correspondent.) 

THE LiverPoot STEAM SHIPPING INTEREST—MUNIFICENCE OF 
Mr. Wuitworra—Norta EasterN District: Trade Matters 
on Tyneside, &c.—Steam Shipping: The Cleveland Group :- 
DoveLas HarsourR—ISLe oF MaN—THE-CoaL TraDe OF Svura 
DekBYSHIRE—NORTHAMPTONSHIRE IRON ORE—CoAL MINING 
In Soura LancasHiRe—THe Oaks COLLIERY--ANOTHER Pxo- 
POSED SUBMARINE TELEGRAPH TO NoRWaY-—MINERS’ WaGes 


IN THE WHITEHAVEN District—RaAtLWAY SHAREHOLDERS’ 
ConF*eRENCE—THE CUMBERLAND IRON TRADE —ALAKMING 
FounpRY EXPLOSION—NORTHUMBERLAND MISCELLANIES— 


State oF TRADE IN SouTH YORKSHIRE. 
Tue Liverpool Steamship Owners’ Association is urging upon 
the Mersey Docks and Harbour Board the desirability of revising 
the town dues as being ‘‘ in many respects unintelligible, arbitrary, 
oppressive, and unsatisfactory.” 
Mr. Whitworth, of Manchester, has intimated to the Govern- 
ment his readiness to place in the hands of trustees a sum suffi- 
cient to provide £100 a-year for thirty young men who have 
passed a satisfactory examination in subjects of ** technical educa- 
tion.” A truly noble proceeding on the part of Mr. Whitworth. 
As regards the north-eastern district, it is stated that the manu- 
facture of marine engines is scarcely so brisk on Tyneside. Messrs. 
Stephenson and Co. have, however, obtained a fair order for loco- 
motives, and a fair amount of business is dving.in connection with 
the repair of the engines of steamers and also in steam engine 
building, especially at Shields. Works for chemical factories on 
the Long Reach are being proceeded with, and the ground between 
Hebburn and Jarrow is being rapidly covered with new buildings. 
Messrs. C. Mitchell and Co., of Low ‘Walker, have launched a 
screw steamer, the Koenig Carl, to be engaged in the mail and 
assenger service along the coast of Norway and to Hamburgh. Her 
Che is 600 tons, and she is fitted with surface condensing 
engines by Messrs. Thompson and Boyd, of Newcastle. Messrs. 
Mitchell are completing a light draught tug boat, the Rostoff, 
for the Commissioners for the Improvement of the Estuaries of 
the Don; this vessel is 300 tons burthen, builders’ measurement, 
and will be fitted with powerful engines. Messrs, Mitchell will 
shortly launch two paddle steamers, one of 80-horse power, in- 
tended for the navigation of the Volga, and the other named the 
Alexander, intended to ply between St. Petersburg and the chief 
towns of Lake Onega. This vessel is 500 tons burthen and 120- 
horse power, and will be especially adapted for the navigation for 
which she is designed. She will be completed early in the summer. 
Messrs. Schlessiger and Davis have got a large steamer in 
Northumberland Steam Shipping Company. 
Messrs, T.. and W. Smith launched, on Saturday, at North Shields, 
asteamer of over 1000 tons, intended for the corn trade. A few 
oes of iron railway chairs have been shipped at the Hartle- 





pools for Alexandria, A committee of investigation, appointed by 


The prospect of an improvement setting | the shareholders of the Drinkfield Iron Company, are making 


in has occasioned a better feeling in the trade, and preparations | efforts to obtain am-entire change in that board of directors, and a 
are now being made for a very considerable increase in the exports | sweeping reform im the management of the undertaking. The W. 


of iron, and should anticipations be realised as to the requirements | 
of some of the foreign markets it is quite clear that the iron trade | 


has seen its worst days, at least for some little time to come. 





H. Moody, of Yarmouth, N.S., has cleared.out of the Tees with 
1000 tons of rails for New York. The screw steamer Fulmar, 
built by Messrs. Backhouse and Dixon, and the property of Messrs, 


The Peterhead Harbour Trustees have received communications 
with ref to the proposed laying of a second submarine tele- 
graph cable from Great Britain across the North Sea, the object 
being to afford inereased telegraphic facilities with Kussia and 
Northern Europe. The pro is made by the secretary and 
engineer of the Dano-Norwegian English Telegraph Company. 
The trustees have approved of the eme, which contemplates 
the laying of a cable right across to Norway. 

The wages of the miners employed at Lord Lonsdale’s collieries 
in and around Whitehaven have in reduced 10 per cent, and 
the men have been promised that, as soun as trade revives, their 
wages shall again be brought up to their former standard. 

A national conference of railway shareholders will be held at 
Manchester on April 14th and 15th. Papers will be read *‘ On the 
Importance of Securing a More Effective Control over Expendi- 
ture,” by Mr. T. Wrigley, of Bury; ‘‘On the Desirability of 
Enactments Restricting any Outlay by Directors on Capital 
Account until the Requisite Funds have been Provided,” by Mr. 
C. H. Parkes, of London; ‘On a Uniform System of Railway 
Accounts and an Absolute Reform in the System of Audits,” by 
Mr. W. W. Hulse, of Manchester; and ‘‘On the Importance of 
Revising the Mode of Taking Votes at Railway Meetings, and on 
the Best Mode of Electing Directors,” by Mr. Darby Griffiths, M P. 

The iron trade of Cumberland is considered to have somewhat 
improved. Whitehaven and Cleator pig has been in greater 
demand, and stocks have been generally declining. Messrs. Gil- 
mour, Brothers, and Co., of Glasgow, have visited Maryport and 
selected a site comprising about twenty acres on the Bent Hills, 
with a view to the erection of furnaces for smelting ore. The 
plans exhibit four furnaces, and the manager expects to have one 
in operation by September Ist. 

On Saturday afternoon an explosion occurred at the North of 
England Carriage Company’s works at the Marsh, Preston. A 
nuinber of the workmen were employed in casting a large ‘* shear 
leg,” and when they had got about six tons of metal in the casting 
a serious explosion took place, in consequence of the splitting of a 
“core.” Several of the men were a good deal injured. 

A slight improvement is noted in some branches of the South 
Yorkshire iron trade. Plates, hoops, and sheets are, however, 
only in moderate request. There has not been much alteration in 
the demand for coal. ‘Yo Lancashire about an average tonnage is 
a forwarded by the Manchester, Sheffield, and Lincolnshire 
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WORK DONE, ACCUMULATED WORK, AND 
VIS VIVA. 

Wuen a force acts upon a moving body in the direc- 
tion of the motion, then its effect is an increase of the 
velocity; when it acts against the motion, a decrease. The 
mechanical effect, measured by the product of the force into 
the described is called the work done by that force. 
For instance, a body falls from a given height under the 
action of gravity. The work done by gravity is then 
measured by the ~— of the body, multiplied by the 
height from which the body has been attracted to the 
e When, on the other hand, the body is raised up, 
then gravity acts against the motion, and the work is done 

ainst gravity = the weight of the body multiplied by 

e height up which it is raised. ~ 

In practice the work performed against any resistance is 
called “ work done.” t, as long as no work is done, as 
long as no resistance is being overcome, the work isstored up 
in the body, the work is not being drawn upon, so to say, 
and we then of the “accumulated work” of, for 
instance, a projectile, a hammer-head, or 7 body while 
yet falling, and before its stored up work has been 
exhausted by the work it does in striking and coming to 
rest. The work performed in overcoming a resistance is 
measured by the product of that resistance, or force acting 
against motion, into the through which it has been 
overcome. The unit of resistance is usually one pound— 
the unit of space, one foot; and therefore the unit of work 
is called a foot-pound. 

The work accumulated in a moving body can also be 
measured by a foot-pound by —— in foot-pounds the 
work which can be done by the moving body in over- 
coming the resistance against its motion. If, for instance, 
a body moves vertically upwards with a given initial 
velocity, it will continue to move, in consequence of the 
inertia of the matter it contains, till the retarding action 
of gravity has exhausted its accumulated work. At the 
beginning of the motion there was a certain amount of 
work stored up in the body which is transformed into the 
work done in raising the body. The work done can be 
expressed in foot-pounds; and we say that the accumulated 
work is equal to this amount of foot-pounds. This accu- 
mulated work depends on the body’s mass and on its 
velocity. As we shall immediately show, it is equal the half 
the square of the velocity multiplied by the mass. This 
product of the square of the velocity and the mass was 
termed by Leibnitz “ vis viva,” or— 

Vis viva = mass x square of velocity. 
The accumulated work (termed by Dr. Rankine “energy ”) is 
therefore equal to one-half the vis viva; or— 
% mass x square of velocity. 
For instance, the weight of a train weighing 350,000 Ib., 
and running with a velocity of 40ft. in a second, is able to 
perform work amounting to— 
350,000 
4 338 40? = 8,700,000 foot-pounds; 
If this accumulated work could be transformed into work 
done during one minute it would be equal to the duty, or 
work done, of a twenty-seven-horse power engine during 
one minute. 

To prove that the accumulated work varies conjointly with 
the mass and the square of the velocity, let us consider a 
body falling under the influence of gravity only. The mass is 
uniformly accelerated, and the velocity, only zero at the 
beginning, is after a given time equal to the acceleration 
of gravity <r gee by the time. The space described is 
equal to half the acceleration multiplied by the square of 
the time. Hence half the square of the velocity is equal 
to the space described multiplied by the acceleration. 
And if we multiply this by the mass of the moving body 
we get— 

3 mass x square of velocity = mass x acceleration x space 

escri 
Or, as mass x acceleration is equal to the force acting, 
the last expression is: Force x space described = work 
done by the force. This is therefore equal to— 
3 mass x square of velocity, 

or, = half vis viva. And this is the work accumulated in 
the body from the beginning of the motion until any given 
space is described. 

If we want to ascertain the work accumulated during a 
given time only, at the beginning of which the body had 
already received a certain initial velocity, we have to 
subtract from the ework corresponding to the end 
velocity that co nding to the initial velocity. This is 
equal to half the increase of the vs viva during the time. 
And, vice versd, the accumulated work spent in doing 
work, or on work done, is equal to the decrease 
of the vis viva, Or— 

Work done by a moving body = half decrease of vis viva, 
or, 

} mass x (square of initial velocity minus square of end 


velocity). 

If, for instance, a cannon bail weighing 12 lb. strike 
with a velocity of 1000ft. per second against a wall, and 
after passing through the wall moves with a velocity of 
only 500ft., the work done is equal to:— 

12 
# x 322 x (1000* — 500°) 
or pent Seneee foot-pounds. 

The above formula, while indicating a connection between 
work and the velocity of moving bodies, also shows that 
work is done in all the cases that velocity is lost, and that 
work is accumulated whenever velocity is gained. Hence, 
with a fly-wheel having considerable mass a proportionate 
amount of work has to be performed in order to increase 
its velocity, and it can, on the other hand, expend a con- 
siderable amount of work without losing much of its 
velocity. As the acceleration imparted a force to a 
body is inversely as the mass of that body, any increase 
or reduction in speed will have all the less effect on a great 





mass. A fly-wheel is thus an absolute store-house of work 
—readily taking up superfluous work and readily giving it 
off at any moment. 

Expressions are very often used that would seem to assert 
that force, in the strict scientific sense, is always necessary 





when work is to be done; and any agency capable of 
forming useful work is called a bene phn ong petal 
force }can do work. The force of gravity drives our 
breast water-wheels and clocks, and work is done in both 
instances. But we can also obtain work from quite a dif- 
ferent source—the vis viva of bodies. Of course vis viva is 
an effect of force. The work which a force has done in 
imparting a certain vis viva to a body is not always pre- 
sent in such a form as to be useful to us. But we are able 
to convert this vis viva into work done against resistances. 
Thus, all moving bodies or fluids—such as air or water in 
motion—are able to do work, or, more properly speaking, 
their vis viva can be converted into any other form of wor 
—in turning a windmill, propelling a ship, or an under- 
shot water-wheel, or a common turbine. In these cases it 
is vis viva which is converted into work. 

These ideas of the mutual convertibility of vis viva or 
accumulated work and work done are sufficiently clear. 
But it is of importance to always remember that no force 
acts if vis viva is converted into actual work. No expres- 
sions are More common in popular speaking and writing 
than “ the force of a projectile fired from a gun,” “the force 
of a colliding ship” or railway train. But these cases are 
not instances of force, but of vis viva, or accumulated work 
which is suddenly converted into another form of work— 
anything but useful, but still work. 

As work accumulated in a moving body is equal to the 
product of its mass with the square of the velocity, it is 
clear that a relatively large mass with a very slow motion 
can have a very large amount of work stored up in it. On 
the other hand, a small mass with a considerable velocit 
can produce proportionately considerable effects of a dif- 
ferent character. It is often loosely said that such effects 
are produced by momentum. But this is only right in so 
far as a body must have momentum—or the product of 
velocity into the mass—when it has vis viva or the square 
of the velocity times the mass. To make these very t 
differences more clear we will examine the cases of two diffe- 
rent bodies with differing masses and velocities. A cannon 
ball weighing 32°2lb, and hence with a mass equal to 
32°2 
we) has a velocity of 2000ft. per second. Its mo- 
mentum is hence 1 x 2000= 2000. But its ws viva is:— 
1 x 2000* = 4,000,000, and itsaccumulated work is hence half 
its vis viva, or 2,000,000lb. An iceberg weighing 772,800 


772,800 
pounds, has a mass ee or about 24,000. Mov- 


ing at the rate of lin, or th of a foot in a second, its 
momentum is 24,000 x ;;= 2000. Its vis vivais 24,000 (ay)? 
= 166. Hence its accumulated work is equal to 83 foot- 
pounds. . 

Thus the momenta of both bodies are equal, but the 
work they can do in striking is quite different. 

Many people compare in a very inaccurate way a blow 
with pressure. We shall now proceed to draw an accurate 
comparison of this kind, choosing for our instance the per- 
formance of a steam hammer and of a hydraulic press, each 
acting on a similar bar of iron. When a force fom work 
is necessarily not a constant one, as in our case, the deter- 
mination of the work done by it is rather complicated. It 
is necessary to make a diagram like that formed by the 
pencil of a steam indicator. We will first construct it for 
the action of the ram of an hydraulic press upon a hot bar 
of iron. On starting the ram the pressure is zero, but it 
gradually increases as the iron gets more and more squeezed. 
Now the work done depends on the intensity of the pres- 
sure and the space through which it acts. This is repre- 
sented by the area of the subjoined diagram:— 

The line A B re- 
presents the space 
through which the 
ram advances du- 
ring the whole forg- 
ing process. The 
length of any per- 
pendicular erected 
on any point on 
this line represents 
the pressure at that 

Al space = pEScaiBED hus the — > 
represents the pressure at the moment that the press 
lunger has advanced to the point P. The small rectangle 

Q Q’ P’ upon the very small base P Q gives the work 
done while the ram advances through this space P Q, as its 
area may be regarded as equal to PP’ times PQ. The 
whole area therefore gives the work performed during the 
whole squeezing process. Such a diagram can always be 
constructed when the pressure of the water is noted at suf- 
ficiently near intervals, or it may be drawn by the press 
itself with the intermedium of a suitable indicator. 

The steam hammer, though performing the same work, 
does it in a different way. In raising the tup work is done 
by the eon mover against gravity, and thus the hammer 
is enabled to obtain an energy proportioned to the height 
to which it is raised, and from which it afterwards falls. 
In this case it is easier to ascertain the work done, as it is 
equal to the work accumulated in the hammer, or equal to 
its weight multiplied by the height up to which it was 
raised. This accumulated work is spent in —_— out the 
soft iron until the tup comes to rest. m ascertaining 
the pressure for each moment of the short period of time 
during which the hammer is acting upon the iron we can 
again draw a diagram. The base line of this diagram 
would denote the space through which the hammer com- 
pressed the iron, and the perpendiculars would indicate the 
corresponding pressures. Reflection shows that if both the 
ram of the and the tup of the hammer produce 
equal effects on similar pieces of iron the diagrams would 
be equal. The forces against which the work is done—the 
molecular resistances of the iron—and the spaces through 
which they act, are the same in both cases. 
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A RETURN, issued on Saturday, shows that the number of her 
Sinfesty’s ships and vessels at the different stations over the world 
on March 31, 1867, was 276; the total complement of men, 44,245, 





INSTITUTE OF NAVAL ARCHITECTS. 


On the conclusion of Mr. Saxby’s paper as reported in our last 
impression, Mr. Barnaby said the meeting would be able to judge 
for themselves as to the experiments which Mr. Saxby had brought 
before them, but he wished to say that at Chatham, where a long 
series of experiments was carried out, which Mr. Saxby kindly 
superintended, the conclusion to which they came was that as 
shipbuilders they could not use the system. That conclusion 
might be simply stated thus: that as far as Mr. Saxby had yet 
gone—he would not say more than that—they could not discover 
defects in plates for shipbuilding, in chain cable, or in anchors, 
which were three very important things in which defects had to 
be detected in the dockyards. He knew so little about magnetism 
himself that he could not go farther into the subject, but would 
simply state these facts, ote had laid on the table a bar of solid 
iron, which appeared to be in one, but which really was in two 
lengths, the two parts ang very closely jointed, and he had been 
told that the compass had failed to discover the solution of conti- 
nuity in the bar. 

Mr, Merrifield said he would make a remark or two upon this 

r because he himself had rather pressed Mr. Saxby to bring 
Be ore the Institution his experience in what seemed to be a new 
and very interesting subject. He had received a paper in reply to 
Mr. Saxby from Mr. Farquharson, but it could not beread because the 
Institution went on the principle of not receiving controversial papers 
ay toothers. He wished to state two in reference to what 
Mr. Burnaby had said, which to him to be not at all 
improbable. The first was that it was not at all impossible, nor 
would it one bare that it might turn out hereafter that 
Mr. Saxby at a little too much value to his discove 
and thought that it could do some bem which it really co 
not, On the other hand, it also itself to bis mind that 
Mr. Saxby had not yet acquired the experience which would 
be acquired in this matter by and by, or which might be acquired, 
for he had not sufficient knowledge of the subject to say whether 
it would be or not. The results at present before them were 
simply the results of their present ignorance, and, if he might say 
so, of Mr. Saxby’s inexperience of thesubject; but whether there was 
much in it or not it appeared to him t if Mr. Saxby had suc- 
ceeded by the compass in finding one flaw in one bar of iron which 
could not have been detected by ringing that bar, he had made a 
great step in advance, both theoretioslly and practically; and if 
he had done this it was their business, as theoretical and practical 
men, to assist him in extending his experience, and to get, as 
younger men always could do, in and far more delicate 
experience, accompanied also by increased knowledge, because it 
was obvious that a gentleman not taking up the question of 
magnetism, at all events in his early life, could not acquire that 
delicacy of hand and eye which ——- man could acquire who 
had been trained up to the consideration of it perhaps from the 
age of fifteen. Such things often did not get worked out for one 
or two generations; and he thought it no reply to Mr. Saxby, even 
if it were true, to say that there were some cases in which he had 
failed. The case of the bar, alluded to by Mr. Burnaby, was one in 
which he would be likely to fail, because lamination was not a 
solution of permanent continuity, but still if he was able to detect 
any cross flaws it was a great point gained, and if that were so he 
should not despair. The case was very similar to that of the 
introduction of the stethoscope, which was thought to be of no use, 
and yet every general medical practitioner now carried it in his 
pocket, and it was just possible that the same thing might happen 
with this application of the —— 

Mr. Saxby stated in reply to Mr. Harland that the compass he 
used was an ordinary et om and in answer to a remark 
of Mr. Barnaby’s said that he never attempted to test anchors, 
excepting a small model which he had in his study. He quite con- 
ceded that so far as he had gone at present the system was not in 
a fit state to be introduced into a factory. He only wished further 
investigation to be carried on, and that the few facts which he had 
stated might be turned to some account. He also produced several 
8 of iron which he had tested and had pronounced to be 
bad, and which had turned out to be so. 

Sir Ed. Belcher thought the subject from a scientific view was a 
most important one, although as a workman he thought that many 
of the plans which might be discovered in this way would not 
affect the iron for ——: purposes. He hoped that at some 
future day Mr. Saxby would be able to give them further infor- 
mation. _— 

The Earl of Hardwicke presided at the evening meeting on 
Thursday, and in opening the pi i said he was very 

lad to find that the Institution still flourished, and he hoped 
it would continue to do so, for it lived in times when it was very 
much needed in order to direct in some degree the naval powers 
of this country. He would venture to say in broad language -he 
did not know whether it would find an echo or not, but he would 
risk it—that they had now got a —— navy which he doubted 
being worth one-twentieth t of what it had cost them, for he 
believed that it would not float. That was a very strong proposi- 
tion, and, if true, a damnable proposition. Such was the form ot the 
present man-of-war, such was the manner in which they had con- 
structed it, and had loaded it outside and in, that if ever one of 
those ships fell into the old style of service which they used to see 
—for he was a sailor—in the olden times, if they ever came to the 
necessity which used to “yo them in those days to throw their 
guns overboard, he believed they would go overboard themeelves, 
and would go to that very res le situation that they used to 
call in naval parlance ‘‘ Davy Jones’s Locker.” He did not believe 
that one of them would swim, and he was perfectly sure that not 
one of them could throw her guns overboard. The whole thing 
was most lamentable, and the statement that was made now at 
sundry times was that all the world was in the same condition, 
All he could say to that was that England ought not to be 
in it, but her position, her power, and her science ought 
to have led her to a different: result. He wus sorry to 
say that the public mind had been thoroughly overridden 
with iron, and that its enlightenment had been destroyed to such 
an extent that they had not thought of anything but flotation in 
the construction of their ships. They had thought very little of the 
power of turning, which was a very odd thing, but speed, speed, 
speed was the only thing that had been thought of; and the conse- 
quence of that was that they had got one quality and had lost 
every other, and they must put up with the results of it. The 
time had now come, and that Institution must assist in doing it, 
when they must turn the minds of the constructors of these ships to 
more ul p than they had hitherto been employed in. 
They must get to think that the first thing to be got was 
flotation, that the most particular thing was safety, without which 
there could be no oe of their ever doing anything for the 
public service. that t have speed and turni 
power, so that they might be able to their guns; but the mpeed 
and the turning power must be combined, and then when they had 
procured all these they must think of another important point in 
connection with the navy, which was that they must have a suffi- 
cient similitude between the different classes of vessels, that oy 
might be supplied from the dockyards with their engines, 
masts, and their yards in classification; and thus economy must also 
be one of the objects which they had in view. He ventured to 
on Oh bee ee it was one that always weighed on 
his mind, and when he saw what hedid see, that th vered in the 
same style of construction, and that in tho later ships they had put 
9in. ‘and 10in. of penn See whee rere a | at te 
wasspeaking without sa what and especially 
when the admirals who had the command of those vessels and 
who had barely been to sea with aon, had only been just a 
jittle outside, said that they were so that they could hardly 
jive on board of them, and as to fighting a gun it was noi to be 
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talked about if the surface of the sea was in the least degree 
rough. He did hope and trust that the rising generation of con- 
structors, of whom he saw many present, would at all events learn 
to deal with the question in a manner that would enable old 
England again to 

py | be com in such a way that it would be able to meet 


an enemy in the only way it could be met—namely, by a line-of- | 
to deal with large forces and large bodies | 


battle, when it h 
against it, and also to have a class of ships for the protection of 
the harbours and channels, and another class that might cruise 
and carry their convoys if need be, and which must be of a fine 
and light description and not loaded with armour plating. He did 
hope that at least there would be a classification of ships, that 
the ships might be of such a character that they would float, and 
that they might hear no more talking about all the world being no 
better off than they were. He thought these points were worth 
of the consideration of the Institution above all the matters whic 
were brought before it. 





“On Liquid Fuel,” by Capt. J. H. Selwyn, R.N. 

THE subject of this paper, “‘ Liquid Fuel,” is one that possesses 
great interest to persons in every branch of manufacture, especiall 
to those who are in any way engaged in the distillation of coa 
mineral oil, or wood, or the products of these substances; but to 
none of them are offered the enormous advantages attendant on a 

ful combustion of it that may be obtained by the construc- 
tors and employers of steamships. Therefore I venture to claiin 
the attention of the great body of naval architects here assembled 
while I attempt to communicate the results of studies and experi- 
ments which since my first paper on the subject, read before the 
United Service Institution in 1865, have led to the magnificent 
lusion, tically demonstrated, that the number of days’ fuel 
carried by steamships can without difficulty or danger, and with 
materially diminished expense, be at least tripled. I know that 
with many persons the very idea that the advocate of progress who 
addresses them on a particular subject is—I had almost said has 
the misfortune to be an inventor on that subject—is sufficient to 
close the door of receptivity in their minds, and dispose them to 
regard arguments and facts they would else have readily accepted 
as objects of the deepest distrust—the most jealous suspicion. 
Therefore I shall commence by declaring that on this aoe at 
least I am not an inventor. I have indeed watched carefully the 
development of the idea, I have balanced closely the advantages to 
be gained and the difficulties to be met, but I trust that I have 
decided dispassionately, and Iam able to say with confidence that 
T have at least not overvalued the importance of the subject. 

Those who are anxious to follow the path that I have pursued 
will find my earlier papers in the journal of the Royal United 
Service Institution. They will also find there what I could never 
have given them—a paper far more valuable than any of mine, in 
which Professor Macquorn Rankine gives the grammar of the sub- 
ject, and leaves nothing to be desired by those who wish to under- 
stand the combustion of liquid fuel so far as it has yet been carried 
by theory. p 

While I range under the head of liquid fuel every kind of fluid 
hydrocarbon, I must beg you to recollect that the substance of 
which I shall relate the success is not petroleum, is not inflam- 
mable under a temperature of 240 deg. Fah., and having a specific 
gravity greater than that of salt water, has none of the dan- 
gerous properties which are supposed to militate largely against 
any adoption of such fuel in steamships. If a piece of thoroug ly 
red-hot iron be inserted into a cask or bucket containing the fuel 
there is an escape of disagreeably-smelling white smoke, which 
will inflame quietly on the application of a flame in the open 
air and burn off. If such an experiment were tried in a closed 
room, and flame (as of a candle) were there, supposing that the air 
present were kept in the proportion of from nine to thirteen parts 
to one of gas, neither more nor less, then it is possible for a gas 
explosion to take place; but a deal of trouble must be taken 
in order to secure such a result. It is most unlikely to occur in 
any steamship, even where that steamship is attacked with red- 
hot shot; and the effect, even when it did occur, would scarcely 
be so great as the explosion of one 300-pounder cartridge. In case 
of a ship catching fire, it is infinitely less dangerous than coal, 
besides not being liable to spontaneous combustion; for it may be 
run out into the sea, and will sink there; or even if run into 
the hoid where some bilge water existed it would sink below it, or 
rather raise the water to the surface, and would not take fire under 
those conditions, even when the = is burning fiercely above it. 
Supposing a quantity—say a ton—of the oil were run out on adeck 
of pine, you could not inflame it by any device short of raising the 
temperature of the wood to 240 deg., and the oil with it, and then 
applying flame—a spark would not light it. Even while burning 
a ee buckets of water would extinguish the whole; and it must 
be remembered that no hydrocarbon must ever be used as fuel for 
ships from which the light oils have not been removed, or of which 
the specific gravity is not rather greater than that of salt water. 
A ready test of this is to soak a pine wood shaving in it and throw 
it overboard; it will sink rapidly if the specific gravity is right— 
in the cont case it will float. 

There may be other forms of danger which have not occurred to 
me, and I hope the discussion may bring them out; but I do not 
profess to bring before you a fluid substance which is not inflam- 
mable under any conditions, since in that case it could certainly 
not be a fuel. 


The particular hydrocarbon to which I wish to direct your atten" 
tion is known as “‘creosote,” ‘‘ dead earth oil,” or ‘‘acid forts. 
The first is the name I prefer, as being most generally known; and 
the next part of the subject to which I shall refer is the price at 
which it can be obtained. Creosote is the refuse product of the 
distillation of tar. For chemical purposes about six million gallons 
of it are made, of which a great part is thrown away in the London 
district alone. I find that the present price is about three- 
farthings per gallon, or 13s. 9d. per ton. The total production as 
a waste or refuse in these islands probably reaches sixty million 
gallons annually. But this is of the less importance, as it is 
certain that any required amount can be produced in answer to a 
demand without greatly enhancing the price—first, wherever coke 
is made; secondly, wherever shale exists; thirdly, wherever coal 
distiliation is carried on to obtain illuminating oils, of which 
this is in one form a refuse; and, lastly, from the refuse of 
arr gon itself, refined for the same purposes. The supply is 

deed much more widely distributed, more easily got at, and 
much less likely to be exhausted than that of coal, if we put any 
faith in the prophecies on thit subject of the alarmists. 

I will just remark in pas:ing how bounteous an answer this new 
fuel is likely to prove to those who doubted the care of the Creator 
for His creatures, and thought that we might soon be left without 
a basis for our manufactures, without comforts of which long use 
had made necessities to a large portion of the human race. 

e 4 of an article being always ryguinted by the facility of 
production, it is, I think, sufficiently obvious that although no 
one can be expected to sell diamonds as pebbles after he has dis- 
covered them to be jewels, so we must be prepared to pay more 
than 13s. 9d. per ton for a fuel every ton of which phd 5 for our 
purposes three tons of coal at least. Yet no such prohibitive rise 
of | ee is to be expected as would nowt our using the liquid 
fuel wherever and whenever it is desirable. We must besides 
allow that it would be difficult to estimate what price would be 
too high in men-of-war for a fuel capable of doing three times as 
much as coal, bulk for bulk, while possessing so many collateral 
advantages as I shall show can fairly be claimed for it. 

The first, of these, if I mistake not, in the estimation of naval 
architects is the power it gives them of arranging the weight to 
be carried as seems most desirable in the spaces hitherto necessarily 
left vacant, and thus turning the cellular structure of iron or steel 











ve a fleet—a fleet that would go ‘to- sea, | 





laced in 8 spaces, whence it can be brought to the engine- 
Soom by ne Waren operation of trimming or shifting the coal. 
A liquid fuel may be stowed in tanks, no one of which need carry 
more than a few tons, and which may be placed anywhere in the 
bottom of the ship. In many instances the cellular compartments 
of the bottom can be made use of without any tanks other than 
those for the day’s supply, which should generally be so far above 
the level of the fire-doors of the furnaces as to gravitate naturally 
towards them through pipes, from whichever may be the higher or 
weather side; pumps attached to the engine will feed these as the 
boiler is fed with water by others. 

But these are only suggestions on subjects of which probally 
most of those who are here are far better informed than myself, 
and I therefore pass on to other parts of the question, feeling sure 
that the mode of stowage will soor develope itself when the a‘- 
vantages to be gained by the use of liquid fuel are thoroughly 
ap preciated. 

I now beg to refer you to the diagram, as well as to the appa- 
ratus itself, which can be handed about for inspection, in order to 
convince you that no complicated machinery liable to premature 
destruction need be used in order to produce results in every way 
satisfactory; neither will it be necessary to make any important 
changes in existing boilers before they can burn this fuel, while at 
the same time they will remain perfectly ready again to burn coals 
should sucha course be deemed advisable. I do not say that the 
construction of future boilers for the express pure of burning 
the creosote will not be subject to iderable modification and 
improvement. In all but vessels designed for cruising, as men-of- 
war, or for the longest voyages of commerce, a great saving in 
boiler space will probably soon be effected; but the liquid fuel 
can be burnt well, and the necessary apparatus can be cheaply and 
‘quittkly applied to any of the forms of boiler now known. There 
is here no smoke nor any deposit of unburnt carbon, there will be 
no ashes to be got rid of, nor will there be any drawing of the 
fires; banking up will be replaced by a few of the injectors being 
kept burning under the largest boiler, and immediately the tap is 
turned off the fire is out. One thing requires to be noted in the 
manipulation—the oil tap must always be turned on after the 
steam, and be turned off before it. If the oil is allowed to drop 
on a very hot surface at the mouth of the furnace, but which is not 
hot enough to light it in the absence of flame, there will be gas 
formed, and a gas explosion will take place much as occurs when 
a lively fire of coal in a steam furnace is choked with a quantity 
of slack. It is not dangerous, but it will singe the stoker’s 
whiskers, and very likely frighten others who are standing round. 
It has never occurred twice with the same person, and may be 
accepted as a warning to the stoker, that he must do his work in- 
telligently, though when once set going he may leave the engine- 
room if he likes till the state of the water or something else re- 
quires his attention. As the economic value of the fuel depends 
on the proper admixture of fuel, air, and the steam which induces 
the air current round the jet, it is most satisfactory to find that 
even in the little steel launch boiler, 6ft. Gin. long by 2ft. 6in. 
wide, we can regulate the supply of each so exactly that a tenth 
of an inch in the turning of either tap will make the difference 
between no smoke at all, the yellowish smoke of unconsumed 
carbonic oxide, or the dense fumes of unburnt hydrocarbon. 
While the pressure of steam is rising attention must be given 
either to shut off the steam or to increase the oil supply. But 
once the working pressure is reached there is no more to do, unless 
the vessel alters her course or the wind changes, so as to require a 
greater or less supply of air to be artificially driven in by the steam 
jet. In the songhes i < ag of the principle all that is neces- 
sary is to bore a hole above the fire-door, to take two iron pipes, 
say half-inch, and bend them so that they look into the furnace 
one over the other; then to the lowest connect the steam, to the 
upper the oil, and your fire-bars having been covered with a thin 
bed of glowing ashes the boiler is ready to work night and day as 
lorg as your oil lasts. The bed of ashes will require renewal 
about once in the twenty-four hours, and a 35-horse power boiler 
of the ordinary Cornish form, with Galloway tubes at the back, 
has now been at work night and day without intermission at 
Hackney Wick since Christmas last, doing considerably more duty 
with 230 gallons of liquid fuel per day than it had previously done 
with three tons of coal. In this case the fualis a refuse product 
of the works, which are for nitric acid, and has the name of coarse 
naphthaline. It is melted from its original solid form in tanks by 
waste steam pipes, and is then conducted to the furnace. The 
proprietor of the factory told me that, whereas he had been pay- 
ing 72s. per day for fuel, he now only paid 5s., and was better 
satisfied with the other results. The water evaporation has here 
been carefully measured for a fortnight, and amounts to 23 lb, of 
water evaporated by every pound of fuel. 


This, gentlemen, is no mere experiment, but is a practically 
proved fact, and I have permission from the owners of two factories 
at Hackney Wick-to invite anyone who may be desirous of seeing 
for themselves to accompany me to the works and inspect the two 
systems in full operation. 

In the one I am now speaking of the combustion is attended 
with no smoke, and but little flame or light. A blue glow of car- 
bonic oxide burning pervades the furnace, and through this, like 
meteors, dart vivid corruscations of incandescent carbon. The bed 
of ashes remains glowing, but is more blown than burnt away, and 
as the ash-pit is not closed up perhaps an undue, certainly an un- 
known, quantity of air enters. This may or may not be in excess 
of the quantity actually burnt, but it is certain that every excess 
is injurious to the effective heating power of the boiler in a very 
marked degree, and should be carefully avoided. 


Still this which is so roughly done gives us nearly, if not quite, 
the whole theoretic value of the fuel according to Messrs. Favre 
and Silbermann, and to Professor Rankine’s paper, to which I have 
alluded, 271p. of water being given as the result of the perfect 
combustion of such mixtures even in the gaseous state. If, then, 
we can get 23 lb. of water evaporated by 1 lb. of fuel we easily see 
that, independently of a more convenient stowage, and other ad- 
vantages to which on this occasion I have only cursorily alluded 
- -as the best results with coal at sea fail to give us much more 
than 7lb. of water evaporated by 11b, of fuel—three times this, 
or 2\1b., has been exceeded, is being daily exceeded, and ought 
never to be considered impossible or even difficult of attainment 
in our steamships for the future. 


With these which I cannot but call magnificent results I might 
have been fully satisfied, but I must ask your patience for a few 
minutes more while I place before you as succinctly as possible 
facts—or what seem suck -that have startled even me, and which 
carry with them, if true, the most important, the most incredible 
consequences, After satisfying my gaze with what I considered a 
wonderfully perfect combustion at the nitric acid factory I went to 
another not a hundred yards away for tar distilling, and saw 
another Cornish boiler, this time without Galloway tubes, but, like 
the other, about 35ft. long and 7ft. diameter. Here the furnace 
end of the boiler was entirely changed, i.¢., the fire-bars had been 
.taken out and the end built up with fire-brick. The fire-door 
was inserted in this about in its usual place, and above it was a 
conical hole by which the jet or injector entered. A good deal less 
air was thus admitted, and only in close combination with the jet. 
Inside all the fire-bars had been taken out, and where the jet 
Ss there was a sort of cupped arrangement of the fire-brick, 
ooking very like the opening for fire into a common brick kiln or 
clamp. Here a flame of the most vivid whiteness was producinga 
melting heat on the fire-brick, and in the centre was a deposit of 
what appeared to be solid carbon at a white heat, of a crateral 
form, gradually increasing at the lip, You may judge of my 
astonishment when, on inquiring of the manager about the fuel 
used, I was told first that about three tons of Butterley coals had 
been daily used in the twenty-four hours to fire this boiler, and 





ships to the best advantage; and, secondly, the power of replacing | then taking me into the office he showed me the account of the 


the expended fuel by water ballast, so as to keep the ship con- 


number of gallons of oil used during the week, from March 7th 


stantly at her best trim; whereas coals or other solid fuel must be to March 14th, as 768, or an average of 109°;8; gallons per day. 


That is, that 1090 lb. of oil (this was creosote) were steadily doing 
| the work previously done by 6720 Ib. of coal. ; 

| I do not ask you to believe this on my statement, but I ask you 
| to examine for yourselves. I need scarcely tell you that I soon 
|| revisited this wondrous sight, and used every means in my power 


| to find out the truth. I have not been able, engaged as I was at 
| Woolwich in Siting the little oil-burning boiler to the steam launch 
| there, to sit by the boiler and see for myself, as the manager kialy 
| proposed, but I think it well worth doing. On = second visit 
| Found that during that week they had burnt 160 gallons a day, 
instead of 109, on the av , and I rather attribute this to 
fact that the brickwork in front was no longer so tight as it had 
been, and was admitting more air than could be burnt. It seems 
a most extraordinary thing that whereas in the other boiler, when 
the carbonic oxide was formed and burnt off perfectly, the evapo- 
ration was 23lb.; here, where nearly the whole of the carbon ap- 
peared to be dropped, the evaporative effect was double, and duty 
amounting to more than 46 1b. of water to 1 Ib. of fuel appears to 
have been secured. Now this, if true, is no less than double the 
theoretic calorific value of the material, and I hope some one 
during the discussion will give some rational explanation other 
than — that anything of the kind ever took place. If not, 
I will myself ask a question of the chemists which may perha 
help to an elucidation of the facts should they turn out to 
reliable and confirmed by farther observation. 

Never was there such a discovery for steam if it be true, for 
it amounts to this—that a vessel formerly able to carry ten days’ 
fuel would now carry no less than sixty. 

I owe it, in the first place, to the Chief Constructor, Mr. Reed’s, 
appreciation of progress, that the Admiralty have sanctioned the 
fitting of a steam launch which is just completed; and although 
in her tied down to the oid dimensions of the former boiler, as we 
were by the nature of the case, we do not expect to show great 
economy, yet of this there will be a fair amount, and the other 
features of the system are conclusively demonstrated. I hope that 
the next tests at Woolwich will show the high evaporative 
efficiency under a tubular marine boiler, and satisfy even the 
chemists that we know what we are about.* 

Mr. Bramwell said he should have been glad if some chemists 
had risen to speak upon this subject, because, as Capt. Selwyn had 
very justly observed, he had put forward to the meeting a state- 
ment as to a boiler showing double the performance of that which - 
chemistry said it could perform. He for one was not at all dis- 
couraged by this, because they had known of two or three other 
cases in which the facts had been discovered first and the true 
chemical theory afterwards, Still it would have been satisfactory 
if they had had a chemist to open the discussion. Of the impor- 
tance of the paper it was impossible to speak too highly. Whether 
coeuany of fuel was put into the engine or the boiler, or the fuel 
itself, the result was equally valuable, but the difficulty was, look- 
ing at the economy already attained by the present fuel to get 
some extra economy by any improvement in the engine or boiler 
over that which was held forth here in the economy of the fuel itself. 
Supposing that at present engines were working, as he believed 
they were, with 3lb. and 34 1b. of fuel, and perhaps even less in 
steamboats, and supposing them to reduce even that by 1} lb., 
though thishad not yet been done in practice, yet if they could do, 
as was done in this case, treble the value of the fuel, they had evi- 
dently gota far higher result than they could obtain by merely im- 
proving the engine. The writer of the paper had very clearly pointed 
out the enormous advantages for marine purposes of having 
a fuel that would flow into every corner that was otherwise 
inaccessible, and that would require neither coal-trimmers nor 
stokers, a class of men who had to labour between two boilers—and 
goodness only knew how they did it in temperate climates, not to 
say anything of the tropics— whereas now they had merely to turn a 
tap, or turn it off, tohave done with it. It seemed almost too good tobe 
true, and as if there must be some hitch in it somewhere; but he 
had had the honour of knowing Captain Selwyn for some years, 
and he always felt great confidence in any experiments and obser- 
vations which that gentleman might make. He for one should 
certainly seek for further information on the subject, and endea- 
vour to see the system in work. There was one question—a ve 
elementary one, perhaps, in a chemical point of view—upon whic 
he should like some information. He presumed that the steam jet 
was introduced for the purpose of finely dividing the fuel and a 
of introducing a current of air. He wished to know whether, ina 
chemical point of view, the introduction of the steam with the fuel 
and the air was of any use in the combustion—whether it did any 
mischief, or whether it was harmless—that was to say, whether if 
they introduced the air in any other way than by the steam jet the 
combustion would be better or worse. Of course a steam 
jet was a very simple mode of introducing air, and it was 
always desirable to have simplicity in these matters; but they 
did know — although unhappily it was a custom much in use 
on board steamboats in the present day—that of all the 
unprofitable wastes of steam in which they could engage, the 
sending it out of the boiler in the shape of a steam jet 
was one of the worst. A five-eighths jet at 22 1b. above the atmo- 
sphere would send out as much steam as was equal to the produc- 
tion of fifty cubic feet of water evaporated per hour. This was a 
great deal to send up the chimney, and he should therefore be glad 
to know from Captain Selwyn whether the steam jet was a neces- 
sity of the system or whether it was merely a convenient mode of 
getting the air in, and whether he considered it to be the best 
mode, 

Mr. Hodgson said he had the pleasure of having scen this system 
in work on a visit he paid to Messrs. Field’s factory in Lambeth, 
where a boiler was worked by it, and he could testify to the 
extremely vivid combustion which tgok place in the furnace as 
described by Captain Selwyn. He simply wished to notice 
whether the very great noise, which struck him as being the great 
objection to it, had been obviated. That appeared to him at the 
time to be the only objection which could be raised against the 
system, and it was possible that that had been obviated since. 

Captain Selwyn produced two bottles of the fuel, and on being 
asked by the chairman (the Earl of Hardwicke) if he could give 
some practical experiments as to its power, said he should have 
great difficulty in igniting it at all. He should be obliged to heat 
up a metal ladle or spoon to 240 deg., and then he could get com- 
bustion, but as there would not be the proper amount of air there 
would be a great deal of smoke produced, which would be un- 
pleasant to those in the room. The gallant captain then applied 
a flaming fusee to a portion of the fuel, but no ignition followed. 

The chairman said this was a most important point, as it showed 
how utterly innocuous the fuel was. 

Dr. Ball was very glad to be able to congratulate Captain Sel- 
wyn upon having made some progress in the development of this 
subject since he last had the pleasure of hearing him treat of it in 

ublic. At that time the material proposed to be used was petro- 

eum, and some very enthusiastic statements were made ag to its 
capabilities when used for raising steam, and at that time, having 
paid some attention to the subject, he had reason to differ rather 
decidedly from some of the views then expressed in favour of the 
material, Petroleum had now been abandoned and dead oil, taken 
from the refuse of gasworks, taken in its stead, and certainly the 
qualities of this latter material were very favourable to its appli- 
cation. Its being denser than water was a very material point in 
the event of an accident, such as that of a ship on fire, or the oil- 
bunkers being destroyed. The oil would not float upon the water, 
as took place three years ago, but would sink to the bottom and 
be harmless. He was, therefore, inclined to look upon the ac- 
count which had been given as representing considerable p’ 
but when Captain Selwyn compared the effects produced with 








* The first experiments on this system were described in our number of 
March Ist 1867. We have no hesitation in saying that this is by far 
the simplest and most original method yet proposed for burning liqu'd fuel. 
The results described by Captain Selwyn exceed by 25 per cent. what were 
obtained last year, and the question now depends only on the price at which 





creosote can be produced, for it is ofgmall value now only because there is no 
demand for it. 
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and with oil, as far as he could follow the paper he could not 
look upon it as furnishing scientific data, inasmuch as he under- 
stood that the statements made were only second-hand, merely re- 
titions of reports which he had received from people who had 
urned the oil. 

Captain Selwyn said he had given the results as measured under 
his own knowledge and inspection, not by himself, of course, be- 
cause he was not the stoker. 

Dr. Ball said that his idea of an experiment involved the per- 
sonal observation of the experimenter, and if these results were to 
be deduced from the observations that had been given, he should 
certainly like to see some more satisfactory confirmation of them. 
He thought every person present would agree with him that in 
estimating the evaporative power of a fuel there was a great 
liability to the making of errors which had to be corrected after- 
wards, and which materially affected the result at first given. 
Captain Selwyn had brought forward statements which he had 
recommended on account of their incredibility. He quite granted 
that they appeared to have the character of incredibility, but that 
they should, therefore, be received and accepted was a position 
which he was not so ready to admit. Supposing them, however, 
to be correct, the conclusion to which they were forced was that 
all the notions which they had hitherto held as to the power of 
carbon or hydrogen, or any compounds thereof, were entirely wrong. 
These estimationsof heating power had been spoken of as theoreti 
but that was merely a term applied for the purpose of creating pre- 
judice, for what had been called the theoretical estimating of the 

eating power of carbon, or hydrogen, or anything else, was nothing 
more than the result of adirect experiment. A pound of hydrogen, 
or carbon, or anything else, when burned with a regulated supply’ 
of air and a certain amount of water, was heated up to so many 
degrees. Nothing could be more positive, and he had yet to learn 
that there was any reason to suppose that by burning carbon in a 
boiler or an iron furnace there would be any difference in the 
amount of heat produced. They must either suppose that these 
former experiments were absurd, or else that Captain Selwyn’s 
results had some fallacy in them which might not be seen at once, 
but which a closer examination would make apparent. He should 
think the steam jet alluded to by Mr. Bramwell would have chiefly 
the effect_of converting the material burned into a vaporous form, 
thereby making it more easily burned in that respect. The state- 
ment as to the evaporation of 231b. of water for every pound of 
fuel, whatever that fuel might be, was a thing soi istent with 


locality would be totally unsuitable for another, and it is there- 
fore not surprising that from time to time controversies should 
have arisen between the advocates of the various systems, such ag 
fixed forts, floating ries, torpedoes, and other proposed 
methods. Into this controversy I have no intention to enter, for 
I am convinced that each system has its own merits and its own 
defects, and that the selection of one or more systems, their appli- 
cation and combination, can only be properly decided on after a 
careful consideration of the special circumstances under which the 
application has to be made. There can, however, be no doubt that 
wrought iron will henceforth play a very important part in de- 
fensive structures, whether on land or afloat, and the extensive 
experiments which within the last few years have been made have 
afforded data from which the engineer can pretty accurately de- 
termine the nature of the structure requisite to resist any assumed 
power of attack. Thus it is known that a projectile of proper 
material will pierce an iron plate when its accumulated work, or 
one-half its vis viva, is equal to about 1°4ft. tons multiplied by 
the square of the thickness of the plate in inches for each inch of 
the circumference of the projectile. The effects of various kinds 
of backing has also been ascertained, and, making use of sueh data, 
the engineer can design with some confidence the protection re- 
quisite to resist any given attack. 

The increasing power of modern artillery has called for increased 
thickness in armour plating, and whilst a few years ago a 4jin. 
plate was justly considered a marvel of skill, we have nowarrived at 
the manufacture of plates of excellent quality of no less than 15in. in 
thickness. But the power of artillery is still, I believe, in its infancy, 
and I am satisfied that we are very far from having attained its limit, 
and that guns will be uced which will pierte the l5in. plate 
as easily as the guns of the present day the plates of three or four 
years ago. 

Land defences seem to have this advantage, that there is no 
limit to the thickness of the iron plating, while with ships the 
enormous size which would be required to carry plates of such 
thickness must soon bring their construction, according to th 
present type, to a practical limit. But the question is worthy 
consideration, whether by a modified system of construction we 
may not give a greatly increased power both of attack and resist- 
ance to ships of war. This has been carried out in one direction 
by the American monitor system, and in another by Captain Coles’ 
turret system of construction. Both of these have been so fully 
di J that I will not waste the time of this meeting by offer- 





all experience and observation that he could not receive it. 

Mr. C. F. Young gave the results of some observations which 
he had himself personally made upon this fuel at Messrs. Merry- 
weather’s factory, where it was burned in two medium-sized single 
cylinder engines. The fire was lighted in the usual way, and as 
soon as there were 41b. of steam in the boiler the creosote and the 
steam were turned on, and the steam rose very rapidly indeed. He 
believed in eight minutes they had 100 lb. of steam blowing off. 
The vessel was then started. She made ninety revolutions, and 
the pressure in the air vessel was 40 Ib. on the inch. The valves 
were pressed to about 108 lb., and just the slightest touch on the 
two cocks sent the steam up at once to 116 or 1201b. The engine 
was left at work for two hours, and the consumption of fuel was 
at the rate of ten gallons per hour at a cost of 84d., and he 
believed the engine was giving about 30 or 32 nominal horse- 
power. These facts he had seen, and what little attention he had 
paid to the matter had taught him that they must not disbelieve 
all that they heard. 

Dr. Ball explained that all he meant to say was that either the 
previous conclusions of chemistry must be wrong or else there 
must be some fallacy here. 

Mr. Merrifield said he had looked into some books on the sub- 
ject, and his impression was that the only use of the steam jet 
was to subdivide the hydrocarbon very minutely, but that in all 
other respects its influence was mischievous, and he also believed 
that the bright burning of the creosote fire was due to the dryness 
of the air. ‘ 

Mr. Lewis Olrick gave a. detailed confirmation of Captain 
Selwyn’s figures taken from actual measurements of what the 
boilers had done, and which he stated were not theories but simple 
hard facts which neither chemists nor engineers.could get over. 
The steam jet was used as an injector, but the amount of steam 
could be regulated with the very greatest nicety, and there was 
found to be a very considerable difference, whether the steam was 
superheated or saturated. 

Captain Selwyn, in reply, said in answer to what he called Mr. 
Bramwell’s most important question that there was no doubt 
that every portion of steam, however small, which was taken away 
from the boiler without doing duty to the engine, or under the 
evaporating pan in this instance, was a serious objection, and they 
should not take it if air could be made to do the duty, but they 
found that others had been for some time past trying to do that very 
thing, namely, to blow in sir by means of air pumps and air 
vessels, and when they had done it all they found that the amount 
of complication was by no means repaid by the economy produced, 
and more particularly was this the case where superheated steam 
was employed. Professor Rankine had very ably pointed out 
what the economy due to the use of superheated steam might be, 
but he thought the Professor, in common with other authorities, 
would find that there was something more in the question which 
deserved further investigation. The second objection, as to the 
noise, was one with which he hal not so much sympathy. There 
was an objection on that ground wherever they used a small open- 
ing something like a whistle to drive in the air, but it was not 
necessary to have the whistle unless they liked, and the noise in 
many instances was an indication of a bad description of aperture 
which they had better do away with. As to the expense, if petro- 
leum were used, as he had no doubt it would be by the 
Americans, the whole thing amounted to this—that is if ‘they 
would give him a fuel for a steamship which would enable 
him to go fifty days without coaling, he should not quarrel 
with them if they charged £10, £20, or £30 a ton for 
it. He would also say that in the navy no price could be too 
high to pay to avert a national disaster. Hedid not think, therefore, 
that even petroleum was to be banished on the score of expense, 
and as to the fact of its being capable of distillation to the point 
at which it would be useful for fuel and not available for other 
purposes, he had been told by the makers and distillers of mineral 
oils that they could distil it down into any substance required, and 
at last could even make a solid hydrocarbon. The term 
**theoretical,” which had been objected to, was taken from Pro- 
fessor Rankine, and was not applied with any insidious meaning 
in any way whatever. It was a simple fact that carbon had never 
yet been burned so as to give 15 1b., but it had only been implied by 
theory that it would do so if it were possible to burn it. Stephen- 
son said he was very sorry for the cow; and so when a theory was 
utterly opposed to facts all that he would say was that he was 
very sorry for the theory. He- hoped that some able chemist 
would investigate the chemical part of the subject before the next 
annual meeting, and lay some explanation before the meeting. 

Sir Edward Belcher proposed a vote of thanks to Captain Selwyn 
for his untiring energy in inquiring into the subject which he had 
brought forward, and in doing so said that at the last soirée of 
the Royal Society an example was given of the increased illumi- 
nating power of a flame when passed through a very fine plate of 
platinum, the increase being 634 per cent. He had since tried the 
same experiment upon a lamp for evaporation, and found the 
power of the flame so divided enormously increased. They also 
gave the effect of the blow pipe upon a spirit lamp, and the very 
large increase of heat which it produced. 

The vote of thanks was carried unanimously. 








“*A Monitor for Coast and Harbour Defence, and on Submarine 
Artillery.” By James A. Longridge, Esq., Associate. 

THE question of harbour defence is one which, like many other | 

practical questions, does not admit of a general solution. e 

circumstances are so varying that a mode of defence suited to one 





| the following dimensions :— Length between the 


ing any remarks on either, but will at once proceed to offer io 
consideration a design which appears to me to possess considerab 


advantage. 
This design is based upon two principles, the first being that of 
oblique surfaces sepeeed to the shot for defence, the second that of 


submarine artillery for attack. Before proceeding farther allow 
me distin to disclaim any credit for the invention of these 
principles. desire only to lay before the Institution what I 
think to be practical methods of their application, and, having 
done so, leave those methods to the consideration of those whose 
professional experience renders them always the fit judges of such 
questions, , 

As it has already been remarked, in direct impact a plate will 
be pierced when half the vis viva of the projectile is equal to 
1°4 foot-tons multiplied by the circumference of the shot and by 
the square of the thickness of the plate, both in inches. But 
oblique firing, so far as experience yet goes, if confirms the law 
which would be given by showing that, instead of the thickness. 
we must use the thickness divided by the sine of the angle of 
impact, the formula thus becoming 

WwW v.dt 


2 sin.? 6 

It is obvious, therefore, that by so arranging the armour-plating 
that the angle, 6, at which the shot strikes shall be small, a very 
great resisting power may be given to a plate of moderate thick- 
ness, This is what is attempted in the designs represented in the 
diagrams on the wall. The first is the design of a monitor for 
harbour defence, of the following dimensions:—Length between 
perpendiculars, 180ft.; breadth, extreme, 32ft.; depth, moulded, 
16ft.; depth between girders, 11ft.; draught of water, 14f6.; 
tonnage, builders’ measurement, 875ft.; horse-power, nominal, 
320ft. = 1 represents the general elevation; Fig. 2, the sheer 
draught; Fig. 3, the transverse sections; Fig. 4, the section at mid- 
ships, and on the line of the starboard gun; and Fig. 5, the longi- 
tudinal section of bow and submarine gun. From the arrangement 
of the atmour-plating it may be seen that at or above the water 
line it could only be strack at an oblique angle, even supposing 
that the line of fire was at right angles to the line of keel. 

If the maximum anzle of depression of the antagonist were 
15 deg., the projectile striking at the water line would strike at an 


angle of 60 deg., and the plating at that part being 10in. thick, 
the equivalent thickness would be— 
10 : 
in. = about 11}in. 


But, in point of fact, such a vessel should never be exposed to 
such a fire. Being provided with twin-screws or with hydraulic 

ropellers for steering, the vessel would always be kept head on to 
os opponent, so that the fire would be received nearly in the line 
of keel. This being so it will be seen from Fig. 5 that, with an 
angle of 15 deg., the angle of impact would not exceed 36 deg. at 
the water line, so that the equivalent thickness of the plate 
would be— ai 


sin. 36 deg. 
This is a thickness which no gun that is likely to be carried afloat 
and which could be depressed to 15 deg. could pierce, and therefore 
the object of the monitor would be to go straight into close quarters 
—in fact, not to fire 4 gun till her bow was in contact with the hull of 
theenemy. At the momentof contact she would fire her bow gun, 
which would place a 9in. shell into her opponent at a depth of 10ft. 
below the water , and, consequently, beneath her armour- 
plating. Having done this she would, by means of her twin- 
screws or hydraulic propellers, pivot round and fire her broadside 
guns also at the same depth below the waterline. She might then 
drop astern, and, ranging up on the other side of her opponent, 
deliver the other broadside, which would probably be quite 
sufficient to decide the contest. 

There can, I think, be no doubt as to the result of such a con- 
flict if the monitor can get alongside. The question, then, is, can 
she do so with impunity to herself? What Py to prevent her? In 
the first place she is impenetrable to the fire of her adversary. 
Then she has far superior steering powers, and could at all times 
keep one end in position. Then, again, she would have great 
speed because, not being a sea-going could carry fuel 
enough to supply enormously powerful engines for the short time 
she would require to be under steam. 


= 17in. 


| 22ft. Gin.; draught of water, 23ft.; tonnage, builders’ measure- 
ment, 1838 tons; horse-power, nominal, 700. The construction of 
the guns and the system of working may be thus described :— 
Diagram No. 6 represents a élevation of the gun and its 
application to the stern of 4 gun has no trunnions, 
properly so called, but is mounted on four wheels, which run on a 
railway laid in the line of keel for the bow gun, and at right angles 
for the broadside guns. There are proper compressors for regu- 
lating the recoil. @ muzzle of the passes through a valve 
chest, A, fixed to the stern or side of the vessel. This chest con- 
tains a slide valve, B, the rod of which passes through a stuffing 
box, D. The outside or valve chest carries a circular face, which 
is faced truly to fit the surfaces of the disc, a cup, E, which is fixed 
to the gun. Thus, when the gun is run out, as shown in the dia- 
gram, there is a circular air chamber, F F, between the air chest 
and the disc. A pipe, (+, fitted with a stop-cock or valve, I, com- 
municates between the space, F; F;, and another chamber in which 
a vacuum is kept up by the engines of the vessel or a small donkey 
engine. 

> soon as the gun is run out, and the surfaces of the disc O 
and the valve chest are in contact, the valve H is open, and a 
partial vacuum formed in F and also in the chage of the gun which 
communicates with the Fm F by holes at I. The gun is thus 
held firmly to its place without any lashings. Instead, however, of 
this apparatus a breech-s with breaking bolts might be applied. 
As soon as the gun is loaded a dise of thin wrought iron J, with an 
india-rubber ring is placed in a recess in the muzzle. The gun is 
then run out, the valve B having been raised and the cock or valve 
H opened, and a vacuum established in the inside of the gun and 
the space F, whereby the gun is held fast with a force proportional 
to the extent of the vacuum and the area of the disc KE. 

Immediately before firing the valve H is shut, but as soon as the 
gun is fired, the gases which pass by the windage enter the space 
F F, and destroy the vacuum, and the is free to recoil, which 
it does, As soon as the muzzle passes B, the valve drops and pre- 
vents any water entering the vessel. The gun is then re-loaded and 
run out ready for firing, as before. 





NavaL APpPorintMENTS.—William F. Innes, chief engineer to the 
Arethusa ; John Lee, chief engineer to the Fisgard, for charge of 
the engines of the Repulse ; m H. Wivil, and Thomas 
Bramley, engineers to the Caledonia ; Alexander Ritchie and John 
M. Watson, first-class assistant engineers to the Caledonia. 


Waite Guypowper. —At a recent meeting of the Royal United 
Service Institution, Mr, Dougall read a paper upon ‘Captain 
Schultze’s New Gunpowder.” Capt. Schultze’s new powder is made 
of granulated wood, alder being preferred. The finer the grain of the 
new powder the lower its explosive power, in which respect it is 
the very opposit powder; hence some Englishmen, 
who experimented With the first samples coming to this country, 
obtained bad results, because they used in 4mall guns powder 
made for other purposes. Captain Schultze is now making 
seven different kinds, each adapted to its own particular 
purpose. In the process of manufacture the wood is kept in 
water, and the pieces of timber are taken from the river 
as they are wanted. Means of fine saws, which can be 
set t» any width, the timber is veneered against the grai 
and then punched by machinery into small cubes, which by jt 
observers might be mistaken for sawdust. The little solid wooden 
blocks are next boiled in weak carbonate of soda for three or four 
+ hours, and then for another three or four hours in a fresh supply 
of the same solution. Next they are washed for twenty-four hours. 
when steam is passed through them; afterwards they are wash 
again and treated with chloride of lime to remove the colour- 
ing matters. In the next process forty parts of nitric acid, specific 
gravity 1°48, are mixed with one hundred parts sulphuric acid, 
specific gravity 1°84, and allowed to get quite cold. Then six parts 
by weight of the wooden grains are added to one hundred parts by 
weight of the mixed acids, the whole being stirred for three or four 
hours. The grains are then separated from adhering acids by 
means of centrifugal mechanical force, and next are well wacked 
in running water. Supposing the grains to be now dried and 
ignited, they are not ver éombustible—in fact, the treatment has 
converted them into a substance half way between gun cotton and 
xyloidine in chemical composition, and the grains will only burn 
away slowly. In the process of manufacture it is not necessary to 
dry the grains at this stage, but they are soaked in a mixture of 
22°5 parts by weight of nitrate of potash, 7°5 parts nitrate cf 
baryta, and 220 parts water at 112 deg. Fah., .n which mixture 
one hundred parts of the grains are stirred up for ten or fifteen 
minutes. Afterwards they are taken out and dried by moderate 
heat obtained from steam. ‘the whole of the operations of manu- 
facture may be completed in seventy-two hours, and as the 
process is a wet one all the way through till the final 
operation of nity A there is no danger. In Potsdam the 
police regulations prevent fire are so stringent that they 
will not let even a rocket be fired off, yet the manufacture of the 
new powder is considered so harmless that they let Captain 
Schultze make it in the back-garden of his private residence,, the 
works being only 45ft. from his house, The chief assistant is also 
in the habit of smoking his pipe inside the works. The finished 

owder is, when loosely confined, comparatively harmless, and 
tat with much less rapidity than common gunpowder, leaving 
also a black ash. But the more it is confined the more rapidly it 
explodes, and no deposit is left. When it was confined, he (Mr. 
Dougall) and other witnesses had seen half an ounce of the powder 
placed a little distance below the surface of the water of a river 
throw a column of many gallons of water to a height of 2Ift. 
Black powder, under the same circumstances, did little more than 
disturb the surface of the water, An ounce and a-half of Schultze’s 
powder was oS Fee 15ft. on in the water, and when it ex- 
ploded branches of trees, mud, and other refuse came to the top of 
the water, also a large number of fish, most of them stunned, and 
a few only dead. The shock extended over a large space, and 
shook the ground to some few yards from the banks of the river. 
This was done with a sample of the powder made especially for 
blasting purposes. Captain Schultze, who by long study of the 
subject has reduced some of the laws which govern powder explo- 
sions to figures, holds a curious theory that 31 per cent. of black 
powder is inert as an explosive agent,that it retards the action of 
the other 69 per cent., and is the cause of the recoil. He esti- 
mates that the driving gases in his own wder represent 
90 per cent., and the inert gnly 10 per cent. Whatever value may 
be attached to the theory, Mr. Dougall found by experiment that 
this difference in power in practico. The bulk of Schultze’s 





powder being double ef the other, occupies the same 
space in the gun, but rep ts a driving power of forty-five, that 
of the black being thi: Schultze’s powder has been tried at 
Vi by  b of t nch Minister of War, and the officers 





It may be said that the attacking vessel would ram the itor. 
No doubt she Would if she could catch her, but if seems to me 
quite imposs' that a large vessel with far inferior 
manceuvring would not 
have one but thre deal with, 


rs could do so. Besides the ¢ 
or four of + og rg Re 
impossi t s 0 
be in running away, if she hi ee “4 
def 


oo =. seems to Her 
only safety wi rior speed, 
oar this is e: what is required in har’ 

In the drawings accompanying this paper a light deck and 
deck houses aré shown, as also an inclined shi When the 


object was simply harbour defence, as for instance, af Spithead or 
for the Thames, I would abandon these, and the funnel might also 
be abolished in favour of horizontal a voiding the pro- 


ducts of combustion at the stern under the quarters, the draft and 
ventilation being provided for by fans. 

Diagram No. P represents the same as applied to a 
sea-going vessel, carrying besides five su guns two turrets, 


and deck accommodation for the crew. yéessel would have 
ndiculars, 


240ft.; extreme breadth, 40ft.; depth, 308. ; ditto between girders, 


who before trial had accidental circumstances been pre- 
judiced against it, after trial unanimously recommended its adop- 
tion, and signed a memorial to the effect that it came off trium- 
phant in all the six points respecting which they ‘had been 
instructed to test it. In Belgium Baron Von Aachen has bought 
up the patent rights, and has begnn to build powder mills for its 
mauufacture on a very large scale. The powder does well for 
cannon, as it gives far léss smoke than black powder, and gives 
little rending force or recoil. Some microscopes by Messrs, 
Murray and Heath ified the small wooden cubes of 
the powder, and thé petre in a solid state could be 
seen glistening liké on the outside of the wooden 
s. My. arsme: 4 & the Bute boroughs, s.id that he 
ad been using Captain s —_ largely for sporting pur- 
| poses, and his experien¢é@ with it fully bore out many of the state- 
| ments made by Mr. A vote of thanks to the reader of 
the paper was then p: after which Mr. Reade, chief officer of 
the coastguard at Deal, read a paper “‘On a New Method of 
Signalling at Sea,” and the proceedings closed, 
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GAS METERS. 
No. II. 

In closing our notice of wet gas meters,* it may be stated that 
these are sometimes made ona gigantic scale, for the useof the gas 
companies at the works, and are then called “station meters.” 
The largest of these that have ever been made were recently 
manufactured by Messrs. Parkinson and Co., and fixed atthe London 
Gas Works, Nine Elms. They are shown below. The 
measuring drum of each is on Crossley’s principle, and measures 
at each revolution 1000 cubic feet of gas. The shaft in its 
centre is 6in. in diameter. The drum is made of the best tin 
plate, each plate being rivetted and soldered, and the whole built 





on a strong framework of cast iron bosses, wrought iron hoops, 
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and angle iron. Although the weight of this measuring drum is 
three and a-half tons, so delicately is it balanced, and so accurately 
made, that a pressure equal to a column of water one-tenth inch 
high, will cause it to move. The outer case, which contains the 
drum, is made of cast iron plates bolted together, pilasters being 
placed over the joints, so as to give an ornamental appearance. 
Each meter is 16ft. square, and weighs, without the measuring 
drum and interior work, about twenty-four tons. The whole 
complete and charged with water weighs about 100 tons. Ata 
speed of 100 revolutions per hour these meters measure about 
5,000,000 cubic feet of gas per day. The inlet and outlet con- 
nections are 27in. in diameter. The first hand of the index 
registers 1000 cubic feet per revolution, and there are dials re- 
cording up to ten millions. In the centre of the index a con- 
trivance called the “tell-tale” is fixed; it carries a disc with a 
circular card attached, which is made to rotate by the wheel- 
work. The minute hand of a clock fixed above the card carries 
a lever with a pencilfixed in the lower end thereof, so that as 
the card revolves the rising and falling pencil makes marks upon 
it. By reference to this card it can always be seen what quantity 
of gas has been passed through the meter in each hour. It is 
usual at the gas works to take the position of the index of the 
meter at very short intervals, in order to see that the make of 
gas is proceeding properly; but if this duty should be neglected 
a glance at the card would give warning. There is also placed 
in front of the meter an overflow arrangement to prevent too 
much water from being put into it, and two gauges to denote the 
pressure, so that the state of the meter can be seen at a glance. 
The same firm has also erected meters of this size for the 
Birmingham and Staffordshire, the Commercial, and the Sheffield 
Gas Companies. 

Certain defects in wet meters, more especially their liability 
to complete stoppage by frost, led to the construction and trial 
of the dry meter, in which, as its name implies, water is not 
used, but which has its own peculiar merits and faults. 
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In 1820 Mr. Malam patented the first dry meter. It con- 
sisted of six bellows fitted into a case, each communicating with 
a hollow shaft, the gas being admitted in succession into each 
compartment by valves. This, in short, is the principle of all 
dry meters, that is to say, a bellows action, governed by suitable 
valves. The quantity of gas necessary to move the apparatus, 
80 as to give one complete revolution to the shaft, being accu- 
rately ascertained, the capacity of the chambers is altered by 
a regulator till the shaft attached to the index causes the latter 
to indicate correctly. 

Mr. Malam’s first dry meter, and several which followed it on 
the patent list, did not give satisfactory results. Of these, that 
by Mr. Sullivan, though never brought commercially into use, 
was founded on right principles. He divided the external 
chamber internally into two equal parts, which were each again 





* The first article on this subject appeared in our number for November I, 








1867, In it we described nearly all approved forms of wet gas meters. 


divided by a flexible diaphragm or piston made of oiled silk or 
other suitable material, strengthened and protected at their 
centres by suitable plates of metal. The gas is alternately 
introduced, by means of a sliding valve, into one side of the 
diaphragm or the other. The oscillatory movement of the 
diaphragms works suitable arms connected with an axis, and the 
motion is thence communicated to an index, through suitable 
arms, rods, and a crank wire. The flexible pistons should be so 
set in to each other that they shall not arrive at the end 
of their movement at the same time, but that one shall be in 
full a, at the time that the other comes to the end of the 
stroke, 
The earliest successful meter, and one largely in use at 
present day, is that patented in 1842 by Defries and Taylor 





—a 
The late Mr. N. Defries resolved to make a gas meter, working 
upon the same principles as the respiratory organs of the human 
body, by substituting diaphragms of leather for the | and 
making them register their motion. He accordingly took a tin 
cylinder, Fig. 17, closed it at the bottom, and inserted three 
radial partitions of tin, A, B, B, B, dividing the cylinder into 















































FIG.IS 


three great fixed parts. He afterwards put in three flexible par- 
titions of leather, shown in different positions by the dotted lines 
cut, whilst the fixed edges of the diaphragms are shown by the 
triangle. These leather partitions have a bellows movement, 
and when pressed inwards or outwards as far as they will go, 
assume the shape of a pyramid. With the flexible partitions the 
meter is thus divided into six 
chambers. The gas is allowed to 
enter all the different chambers in 
turn by a rotary valve of in- 
genious contrivance, so that when 
a chamber is expanded the gas 


the valve, whence it is permitted to pass through the valve into 
the different working chambers 3 turn. by valve, which is 
own in Fig. 19, is coated with 
VALVE SEAT eather well viled, which sweeps 
off any dirt which might other- 
wise interfere with its good 
action. The valve cannot lift so 
as to allow the gas to pass with- 
out being registered, and, being 
enclosed in a box, the gas can- 
not pass into the upper chamber 
: of the meter, so as to exercise 
an injurious action on the gearing. 
A sectional diagram of the finished meter is shown in 
The valve and 
its box, it will be 


called 

ed “the gal- 
lery.” The index 
is of the usual 
tell-tale charac- 
ter, with deci- 
mal motion, and 
the action of the 
whole meter is 
regulated by a 
tangent screw 
in the gallery, 
which lessens or 
increases the 
play of the mov- 
able diaphragms. 

Another dry 
meter, now 
largely used, is 
founded upon a mee 19 
p:tent taken out 7” \ 
by Messrs. Croll qi 

vid Richards in 

184. It is ml 

very simple con- 

struction. Figs. : = = 

21 and 22 show 

itsinternal parts, 

a, a, a, a, being 

@ rectangular case divided into two equal parts by the 
partition B, B. In each of these compartments there is 
a metal disc C, C, each of which is connected to the cen- 
tral partition by a bellows ring of leather D, D. Each side of 
the leather is firmly attached to a metal ring, in order that the 
whole may be completely air-tight. The gas is admitted alter- 
nately to the interior and exterior of these diaphragms, by means 
of slide-valves placed in the compartment E, E above. A plan 
of this compartment is shown in Fig. 23, in which F, F are the 
two slide-valves, with passages beneath communicating with the 
partitions below. Thediscsgive motion tothe two rods G, G, which 
pass through the stuffing-boxes H. These rods, by means of the 
levers K, K, give motion to the crank N, to which the slide- 
valves are attached. The valves being properly set, the gas 
alternately fills 
each chamber, 
and as each disc 
reaches its limits 
of expansion or 
contraction the 
. valves reverse the 
Y action, and » con- 
tinue» ..vtion is 
ke, . up. In this 
meter the leather 
has hardly any- 
thing to do with 
the measurement, 
and the capacity 
of each compartment can be calculated with great accuracy, by 
multiplying the area of the disc by the distance it has to travel. 
This meter is manufactured chiefly by Mr. Glover of Clerkenwell 
green, the Gas Meter Company, whose works are in Kingsland 
road, and many other firms. ‘ 

In the manufacture of the Defries meters, plates of tin are 
first cut to the requisite sizes for all the principal parts of the appa- 
ratus, and the necessary holes are punched in for the “gas ways” 
and valve. The tin passages which communicate with the 
exterior of the diaphragms and the valves are then placed on, the 
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inlet and outlet pipes are added, the stationary partitions are 
placed in position, and the skeleton of the meter is finished. 











is cut off from it, and allowed to 
pass into the chamber on the 
other side of the flexible partition, 
thus forcing the gas out of the 
full chamber which has measured 

















it into the delivery pipe. In this 
way all the chambers are filled 
and emptied in rotation, and the 
motion of the flexible partitions is 
communicated to the index, which 
thus is made to show the quantity 
of gas passing. The meter thus 
consists of three principal parts, 
namely, the movable diaphragms, 
the valve, and the index. 

Each leather diaphragm is first 
blocked into the shape of a 
pyramid, so as to allow of its 
having free angular motion. Each! 
of the four triangular divisions! 
thus made in the leather is| 
covered with tin to protect and 
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strengthen it, the only part of 


the leather left uncovered being that which is to act the part of | 


a hinge, and therefore must be flexible. Fig. 18 shows the 
diaphragm, with the triangular divisions A, A, A, A. All the 
diaphragms are steeped in oil for forty-eight hours so as to 
make them perfectly flexible and gas-tight. A “knuckle” 
connects the four triangular pieces of metal to an upright shaft, 
which, in its turn, assists to move the valve and index. 

The valve, which is rotary, is so constructed that the inlet 
pipe passes down through its centre into a little chamber below 





The next process is that of fixing the diaphragms and gearing 
in position. This is done only by very experienced men, as it 18 
the most vital operation in the manufacture of the meter, and a 
strange workman cannot doit properly. A diaphragm is very 
easily spoilt by slightly overheating the soldering iron. The 
fixing of the gearing, so as to allow the diaphragms to work 
smoothly and regularly, is done with the aid of gauges, aud is 
not an easy task, for each chamber must be adjusted to contain 
exactly the same amount of gas, otherwise the lights would burn 
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unsteadily, or not at all. The principal parts of the 
meter are then fixed in the outer case, and this is not 
done by soldering merely, but for soundness the parts are 
“let in” and a body of metal is laid on, thus materially 
strengthening the apparatus. A wire is next placed round 
the lower part of the meter, then stuffing ‘boxes round the 
upright shafts which convey the motion to the valve, and the 
meter is ready to pass into the hands of a fitter. The fitter 
places the necessary arms upon the upright shafts, grinds and 
faces the valve, prepares and puts on the cover, and fits up all the 
upper part of the meter, which is then finished and ready to be 
registered and proved. 

The meters are tested for accuracy of measurement by means 
of gasometers, The gasometers are constructed to hold a certain 
amount of gas, from 10ft. to 20ft. of which is allowed to pass 
through each meter and then burnt. If the index on the meter 
shows the passage of exactly the amount of gas passed out of the 
gasometer the meter of course registers correctly. If it does not the 
regulating tangent screwis adjusted till perfectaccuracy is obtained. 
When this is the case the index is firmly fixed in its place, badges 
and Iabels are placed on the meter, which is then sent to the 
Government office to be tested and certificated under the “ Sales 
of Gas Act,” after which it is japanned and made ready for sale. 
Every meter before leaving the works is tested under a pressure 
of 2Uin. of gas, which, to use a trade term, “pumps” it, and 
proves that all its parts are sound. Several of these meters 
were on view at the Paris Exhibition. 

Mr. Defries employs upwards of sixty men indoors regularly in 
the manufacture of these meters; the comfort of every man is 
studied, and he personally does all he can to promote the happiness 
of his employés. He has trained up many of the men as amateur 
musicians, conducts them himself, and in this way has raised 
a very creditable brass band, which appears publicly sometimes 
at industrial exhibitions, charitable festivals, and other meetings, 
where volunteer amateur bands are in request. As a proof of 
the good feeling existing at the works, the men recently pre- 
sented Mr. Defries with a silver trombone as a mark of esteem. 

it will be seen from the facts set forth in these two articles on 
gas meters that much praiseworthy cleverness and ingenuity 
have been expended by inventors to increase the accuracy of the 
methods of continuously measuring gas by the mechanical 
power of its own pressure, 





WROUGHT IRON PLATE, RAILWAY BRIDGE 
GIRDERS. 

AN engineering student, studying the theory and practice of 
railway bridges, will, by devoting his attention to the bridges 
crossing the various thoroughfares, find a variety of exceptions, 
not only in their respeetive designs—which must necessarily 
ditfer, but more particularly in their construction of that portion 





essential in supporting the “dead” and “live” loads coming upon 
them. ‘This fact will be established by reference to the details 
in the construction of the wrought iron plate girders, showing the 
various systems of rivetting the plates together. The ques- 
tion arises, if these differences occur, are they dependent on cer- 
tain data? and that if these data remain constant, is it to the 
practicability of adapting certain size plates in the construction 
of the girders to the various spans. The engraving accom- 
panying this illustrates in every detail one of the methods of 
construction adopted in London. 

Assuming, in the first place the span to be 48ft., to carry two 
lines of rails, 7c. an up and down line, with a bearing on the 
abutments of 3ft., this would make a total length of 54ft. 
Taking two tons per foot run for the “dead” and “live” loads 
inclusive, we get a total distributed load of 96 tons on one 
girder. The next consideration is to atrive at the strains coming 
upon the various parts, and in a solid web girder and plate 
flanges the strains on the former are greatest over the abutment, 
and decreasing to a minimum at the centres ; and in the latter, 
vice versa, i.c., greatest at the centre, and also decreasing to a 
minimum at the bearings. 

Figs. 2 and 3 are longitudinal sections, showing a development of 
the p! in the top and bottom flanges. Iu detailing this 
portion of the work it is important to remember that the rivets, 
the width of the web plates, the lap of the plates in the top and 
bottom tlanges, are multiples of each other. Thus:—The rivets 
being 4in. pitch x 3 = 12in. length of lap, and 4in. x 7 = 2it. 
4in. with of the web plates; but the length of the plates in the 
flanges must be decided otherwise, as their lengths depend upon 
the diminution of the strains. Subjecting the iron that is in 
tension to a working strain of 5 tons to the square inch, the 
girders can be constructed from the following formule, and we 


may proceed in adapting the sectional areas of the various parts 
to the strains at those parts. 

Where L is the span, W distributed load, D depth, X distance 
from centre of girder to poin, of required strain, § strain, then 
strain at the centre=S-= % : nd at any other point between 

, a 
centre of the girder and the abutment S = a. (3 —X 
2bDL \2 

L . . ms . ° P ake 

(5 + X}; and as it will in the following investigation be neces- 


sary to find the value of X, and S being found, the transposition 
4 » a] 

of the above formula = xV : - 1. Therefore the total 

'f- 96 x 


distributed load = 96 tons, thestrainat the centre = — 


5 144 
d ; ; 
the bottom flanges = 2lin, — No. 6 jin. rivet holes, non-effec- 
tive area=5}in., when punched =15°75in. x 4in. plate =6'89in. x 
14 plates = 27°56in. + effective area of angle irons =2°62=30°18 
against 28°8 required. The effective working sectional area of 
one plate = 6°89 square inches; the area of the rivets in their 
shearing section should be the same or more to secure the lap; 
therefore the area of a jin. rivet = °44, the No. 6 rivets x No. 3 
(see A, Bb, plan, Fig. 4) = 18 x ‘44 = 7°92 square inches, so that by 
adopting jin, rivets there is an excess of what is actually re- 
quired. 

The strains diminishing from the centre to the bearings the 
plates are chosen of such dimensions to correspond to these 
strains, and to do so to a minimum it is necessary to drop the 
plates one by one towards the abutments. 

Having arrived at the strain to which the four plates can be 
subjected to, and by multiplying the sectional area of No. 3, 
No. 2, and No. L plates by 5, we get the value of 8, and by the 
above formula the several values of X, hence the effective sec- 
tional area of one plate = 
6°89 x 3 plates = 20°67 + angle irons = 2°62 = 23°29 x 5=116'45tons 

strain on three plates; 
6°89 x 2 plates = 13°78 + angle irons = 2°62 = 16°40 x 5=82'00 tons 

strain on two plates; 
1 plate= 6°89 + angle iron=2°62=9°51 x 5=47°55 tons strain on 


tont =28°8in. sectional area required. The width of 


The three plates, &., as above 


=11645 ..Y 16 — BREN TONS = 1048=%. 


The two plates, &c., as above 
=8200 .V BB AS 8800 15-74X. 
The one plate, &c., as above 
=4755 VY EL ESOT EIST 


6 
The results being in feet and decimals it will be necessary as 
before mentioned, to adopt the nearest 4in. to make the lengths 
4 multiple of the pitch of the rivets; hence the 10°48 must be 
reduced to 10ft. 4in., the 15°74 to 15ft. 8in., and the 19°62 to 
19ft. 8in. (See Figs, 2 and 3.) 

The top flange being in compression the requirements of a 
joint plate are little more than to keep the joints water- 
tight, and a jin. plate lft. 4in. long is sufficient for this pur- 

se. By referring to Figs. 2 and 3 the distances shown in the 

ttom flange for reducing the number of plates will also apply 
to the top flange. It will, therefore, be understood that the 
arrows indicate the points and the distances from the centre of 
girders to which the maximum strains can be applied to the 
No. 1, No. 2, and No. 8 plates respectively; and with regard to 
the No. 4 plates in the top flange at the centre, they have to 
meet a strain of 144 tons in compression at four tons to the 
square inch. The width of the flange is 18in. x No. 4 plates in. 


thick = 36in. = ute 36 tons required at the centre. The angle 








| and with a reduced thickness the changes are not so sudden, 


Another method of construction, viz., that of maintaining the 
same number of plates throughout, but reducing the thickness 
by sin. or }in. towards the abutments may have its advantages 
—may possibly decrease the weights—but only to a small extent. 
The disadvantages are that there are a great number of plates of 
various thicknesses; besides, the difference that occursin reducing 
four plates |,;in. each = fin. is considerable, and cannot be called a 
perfect junction. Added to this, the detached cover plates to 
secure these joints are unsightly, and although this may not be 
an engineering consideration, if the improvement does not in- 
terfere with its utility, it as well to adopt it. 0. 








South Wates InstiruTE oF ENGINEERS.—The next general 
meeting 6 members of this institute will be held at the Town- 
on Wednesday, the 15th April. The chair will be 
sive o'clock at noon. The discussion of Mr. G. Cope 
earce’s **On Mechanical Ventilation,” will be resumed. 
e on ‘* Patent ” by Mr. A. Bassett, will be discussed. 
Kefowing paper and discussed : -‘‘ On Davies’ 
-acting Steam Striker,” by Mr. D. Davies ; ‘‘ On Overwinding, 
and How to Prevent it,” by Mr, W. Fairley ; ‘‘On the Assurance 
of the Lives of Miners and Colliers,” by Mr. Christopher James. 
The council meeting will be held at 11 a.m. 


Ar the last ordinary meeting of the Society of Engineers held on 
Monday, the 6th inst., Baldwin Latham, Esq., President, in the 
air, a paper was read ‘On the Sewerage Works at Redhill,” 
by Mr. Sydney A. Reade, M.A. The following candidates 
were balloted for and duly elected as members : — Messrs. 
James A, Hay, Royal Arsenal, Woolwich; Richard Dudgeon, 
18, London-wall, E.C., and Columbia-street, New York; and 
Robert Joseph Hutton, Fairfield, Glasnevin, Dublin, as a foreign 
ber ; Lieut. George Gordon Bigsby, R.E., executive engineer, 





irons are not included in this area, but this surplus will reduce 
the value of X by adding it to the No. 3 plates, and il 
increasing their value and bring them nearer the centre of 
girder. It will therefore be seen that all the plates in the 
bottom flange are 1ft. 10in. wide and jin. thick, and those in the 
top are 1ft. 6in, wide and }in. thick, and their respective lengths 
are shown in Figs. 2 and 3. The rivets in both flanges are jin. 
diameter, with a general pitch of 4in., and by reference to the 
sectional plan Fig. 4, showing the arrangements of rivets, it will 
be seen that this pitch is somewhat reduced to secure the T-iron 
vertical uprights; also the angle iron uprights over the bearings. 
The construction of the web being the next consideration, the 
web simply acting in conveying the strains to the flanges, the 
maximum strain is at the bearing = | W’ S + 4 W S, and the mini- 


mum strain is at the centre = V — where W’= the live load, W 


dead load, and S=span. In the first case 4 1°5 tonsx 48+ 
4 °5 x 48 tons = 48 tons; this > 4ft.= depth, gives a strain of 
12 tons per foot run vertically, and subjecting the iron to 4 tons 
per square inch =3 square inches required. One foot, containing 
No. 3 jin. rivets, the holes when punched = 23in. = 2°625, hence 


, oat atx din. * 9: : 
12in. — 2°625=9°375, and ———.="32 of inch, and a fin. plate is 
viv 


therefore ample thickness over the bearing. In the second case 
15x48 


the strain at the centre = = 9 tons + 4ft. depth of girders 


gives 2°25 tons per foot run vertically, and this amount — 4 = 

“D5 
9°375 
about 7,in., this being the theoretical thickness is not sufficient 
in the construction of the girders, neither would it be sufficiently 
rigid. It must be made at the least jin. thick, and by dividing 
half the length of the girders into four parts the web plates can 
be increased j;in. at each division to the bearings, viz.. Jin. thick, 
as already obtained, as shown in Fig. 1. 

Fig. 5 shows a section of the upright joint stiffeners over the 
bearings through A, B (see Fig. 1). The cross plate is jin. thick, 
the angle irons 3in. x din. x j;in., and the rivets fin. diameter. 
Fig. 6 is also a section of the vertical joint stiffeners between the 
bearings through C, D (see Fig. L), composed of two T-irons 
Gin. x din. jin. and fin. rivets. 

By referring to the general plan the cross girders are shown 
7it. apart, centre to centre, and the rail girders carrying the 
sleepers directly under the centre of rail. The cross girders 
being this distance apart, the total weight of the greatest load 
concentrated on one line must be taken. The greatest loads are 
the four driving wheels of the locom)tive, and a fair average of 
7 tons each x 4== 28 + 2 tons dead load = 30 tons, and although 
these loads are not strictly distributed, still, as there is no live 
load at the centre practically, there will be but a slight discre- 
pancy by taking a load of 30 tons distributed. Strain at centre 

an. 8 Fg: 

= i= wonee =the =10°28in. required. The length 
of the girder = 24ft., the depth at the centre = lit. 9in., and at 
the bearings lit. 6in. Fig. 8 shows a half elevation of cross 
girder with its attachments to the main girder, and cross sec- 
tions of the rail girders under the sleepers; and Fig. 7 an enlarged 
cross section of cross girders, and the manner of attaching the rail 
bearers. On top are shown the jin. thick wrought iron flooring, 
with the 4in. lap cover joints, and over this is a covering of 
asphalte jin. thick. The width of the cross girder flanges = 12in. 
— holes for jin. rivets = 2in. = 10 x fin. plate = 5in. + 12in. 
— 2in. = 10 x jin. plate = 2°5 =7°5 plus the effective area of 
the bottom members of the angle irons = 3°125 = 10°625 against 
1u'28in. required. 

It has already been explained, in describing the strength of 
the main girders, that the top flanges being in compression the 
rivet holes, are not deducted; hence 12in. x {}in. = 8°25 + the 
top member of the angle irons = 4°37 = 12°62. The strain is = 


os = 12'85in. required. 


With regard to the strength of the web the weight at the 
bearings = 15 tons + 5 = 3 square inches required. The total 
depth at the bearing = 18,— top and bottom plates, and two 


rivet holes = 8°25 = 14°75 and — = 20 of an inch, This is 


‘55 of an inch; 12in. — rivet holes = 9°375 and <2: °058 = 











iv 
slightly more than ;in., but as this is not sufficient it is made 
gin. thick, thereby making the girder rigid and strong enough for 
the weight it has to sustain, and in the centre the web is re- 
duced to ,3in. thick, as shown. 

The last considerations with reference to the strengths of the 
structure are the strains upon the rail girders, and it will be seen 
by referring to the general plan that a fourth part of the maxi- 
mum movable load rests upon the centre of one of these girders, 
yiz., 7 tons, hence BS ix7 
viz., ¢ tons, es 


These girders are constructed of a web jin. thick secured to four 
angle irons with jin. rivets, each 3in. x 3in. x fin, and strong 
enough to meet this strain. 

We have briefly described the system of detailing this class 
of girder; it is not put forward, however, as the most econo- 
mical model or type. The fact of reducing the flanges as shown is 
no doubt more advantageous in a girder of a much larger span, 


= 12°25 tons strain +5 = 2°45in. 





one plate, 


as by an increased span a greater number of plates can be used, 





Public Works Department, Bengal, as Associate; Mr. John 
Thompson, Nettlebed Potteries, Oxfordshire. 

TORPEDOES IN FRANCE.—By a recent order of the Minister for 
the navy in France it has been decided that a corps shall be formed 
in every training ship for the express purpose of manipulating 
the new submarine engines of destruction, called by the Americans 
torpedoes, and by the French “‘torpilles.” The use made by the 
Northern of these engines against their Southern brethren is well 
known, and after the termination of the war the Federal partisan, 
Maury, arrived in Paris and gave, before a commission appointed 
for the purpose, his experience with respect to the various methods 
of attack and defence that these means permit of. His views 
were also corroborated by the statement of the Austrian colonel 
Ebner, who had charge of the marine defences of Venice. Subse- 
quently England, Prussia, Italy, Russia, and France have devoted 
their energies towards perfecting the means of the defence of 
their harbours and ports by torpeloes. In the last-mentioned 
country a special commission, presided over by a well-known 
admiral, has been carrying on its investigations for more thana 
year, and experimenting both at L’Ile d’Aix and at Brest, while 
its exertions have been backed by similar researches carried on in 
the vicinity of Toulon. The result of these labours has rendered 
manifest the weak and the strong points of this system of attack and 
defence, and very recently at Brest experiments have been under- 
taken to test the relative values of the ordinary powder, and that 
of two other descriptions proposed by French chemists, According 
to a continental authority the success of this new gunpowder, the 
nature of which is at present a secret, is undoubted, a very trifling 
quantity exploded under the keel of the largest vessel sufficing to 
sink it instanter. So far as these terrible engines are confined to 
the defence of ports and harbours—which are the representatives 
of a nation’s wealth, peace, and foreign intercommunication—they 
are to be regarded more in the light of preservers than destroyers. 
They will prevent the blight of war penetrating into these depdts 
of merchandise and necessaries, and the inhabitants of the coast, 
liable from their situation to be so frequently ill-treated, im- 
poverished, and despoiled, will welcome with joy the advent of 
those destructive engines which will preserve them in future from 
the disasters of the past. 

TrapDg Accounts oF ForEIGN CountTrizes.—The first number of 
a new series of Parliamentary papers, which promise to be of great 
value and interest, was published on Saturday last. This new 
series is to appear monthly ag a supplement to the trade and 
navigation accounts of the United Kingdom, and will give corre- 
sponding accounts of the foreign countries in which such accounts 
are kept. ‘The first of the new series exhibits the principal im- 
ports and exports of Belgium, Holland, and France in the twelve 
months ending December Jlst, 1805, 1866, and 1807 respectively, 
and of the United States for the year 1867. The facts communi- 
cated are valuable as far as they go, but they would have been 
much more so had they given a more extended range, especially in 
relation to our great rivals France and Belgium, three years being 
insuificient to convey an adequate idea of their progress. Belgium 
shows a largely incceased importation of corn in 1867, as compared 
with the two preceding years, namely, in 1867, 134,751,442 
kilos., against 914 millioas in 1866. The importations of raw 
cotton — 16,038,249 kilos. in 1867--is a considerable and 
progressive increase. ‘The importations of iron of different kinds 
and of steel vary considerably. Of iron, ore, and filings the 
quantities imported were 340,591,769 kilos, in 1865, 307,799,921 
kilos. in 1866, and in 1867 322,890,773 kilos. Of pig iron and old 
iron about a sixth of the above quantity, which is increasing, is 
imported. The steel, bars, sheets, and wire imported in 1367 is 
much less in quantity than in 1806, being 2,484,240 kilos., against 
4,320,429 kilos. The machines and machinery exported in 1867 
was 5,114,905 kilos., being considerably less than the quantity im- 
ported in 1866, and more than in 1865, The machines and ma- 
chinery exported in each of the three years were 14,447,753 kilos, in 
1865, 11,992,201 kilos. in 1866, and 10,841,993 kilos, in 1867— 
figures which should be a little reassuring for the alarmists. In 
the exports of iron there is a large increase in the quantity of rails 
sent to Russia, but a decrease in all the other sorts. The steam 
engines imported by France in 1867 of the aggregate value 
of 503,532t. show an increase as compared with 1565, but a 
large decrease as compared with 1366. The locomotives imported 
in 1867, value 326,32ur., show a progressive increase. The most 
significant figures in the page devoted to metals and manufactures 
theretrom are probably tuose relating to the importations of ma- 
chine toois and steel, which show a progressive increase in each 
instance. Of machine tools imported in 1867 the value was 
3,079,602f., against 2,044,973£. in 1865, and 2,268,622f. in 1866. 
The bar steel imported in 1865 was 233,763 kilos., in 1866, 
997,343, and in 1867, 2,097,811 kilos., value 2,097,811f. The ex- 
ports do not present any very remarkable features. Raw cotton 
shows a progressive but not very great increase, flax is about 
stationary, haberdashery and millinery are improving. The 
exports of paper do not justify the fears that were ex- 
pressed by the paper-makers of this country when the 
duty was repealed. here is a large increase in the exports 
of table fruits and potatoes; a decrease in the exports of cotton 
goods, of silk goods, plain‘and figured, of ribbons, of merinos, of 
cloths, and, strange to say, even of wine. The total imports, 
3,155,689,000f., are considerably in excess of the exports, which 
aggregate 2,972,306,0UUf.; the figures are exclusive of bullion and 
specie. The aggregates for the United States, which include bul- 
lion and specie, show a diiferent result. (Gold and silver, total 
value imported, 10,716,501 dols. in 1807; grand total of imports, 
378,629,945 dols.; gold and silver exported, 65,991,978 dols. ; grand 
total of exports, 463,393,863 dols. ‘The iron and steel and 
machinery imported into the United States in 1867 was of the 
value of 26,465,763 dols, The petroleum and other mineral oils 
exported amounted to 115,539,049 gallons, of the value of 
37,137,024 dols. 
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RAILWAY MATTERS. 


A RAILWAY bridge in course of construction over the Dnieper, 
near Smolensko, for the line between Vitebsk and Orel, has been 
destroyed by fire. The loss is estimated at £16,000, and its cause 
is not known. 

Ar a meeting on Monday of representatives of the principal 
London houses in the Manchester trade with regard to the Regula- 
tion of Railways’ Bill, it was resolved to appoint a committee to 
consider its provisions, and, ‘if required, to give the most 
str position to the 15th clause.” 

Ar the adjourned general meeting of the Vale of Crickhowell 
Company the chairman stated that since the last meeting a con- 
siderable number of additional shares had been taken, and the 
several landowners on the route had been seen in order to 
ascertain the price required for the lands. For nearly one-half the 
land required the owners were prepared to take rent charges. 


’ THE preambles of the bill for the amalgamation of the Brighton 
and South-Eastern Railway Companies, and for the abandonment 
of the London, Lewes, and Brighton line, were passed on Friday, 
but with the understanding that certain restrictive clauses shall 
‘be introduced in the course of the subsequent discussions. A clause 

roviding for equal rates all over the system is, it appears, to be 
introduced. 

Mr. THoMAS Payye, conductor of the Detroit and Milwaukee 
Railroad, has lately invented an ingenious contrivance to indicate 
to railway passengers the station which they are approaching, its 
distsnce from the one last passed, and from that point to each 
terminus of the road. It is placed in the centre of the car, and 
has two arms projecting about 2ft. from each side of the car, which, 
coming in contact with posts placed for the purpose, turn the in- 
dicator immediately after leaving each station. 


Mr. Isaac M. GRESLEY died on Saturday at his residence in 
Grove-terrace, Great Horton-road, Bradford, at the age of sixty- 
two years. Mr. Gresley, who had been well-known as a com- 
mercial traveller for thirty or forty years, was the plaintiff in an 
action tried at the Leeds assizes on Saturday week against the 
Midland Railway Company for the recovery of damages for in- 
juries sustained in an accident on the ve line at Methley, 
near Leeds, in April, 1867, and obtained a verdict for £1500 
damages. He died of the injuries sustain 


On Tuesday afternoon a meeting of Liverpool tradesmen was 
held at the Law Association Rooms, Mr. J. Anderson in the chair, 
when the 15th clause of the regulation of Railways Bill was dis- 
cussed, and it was resolved—‘‘ That, in the opinion of this meet- 
ing, it is undesirable that the monopolising powers of railway com- 

anies should be in any way increased ; that the bill now before 
Parliament, called the Regulation of Railways Bill, will have that 
effect, and, therefore, it is necessary that such steps should be 
taken as will prevent its becoming law, and that the council of the 
Tradesmen’s Guild and the committee of the Guardian Society be 
appointed a committee, with power to add to their number, tu 
oppose the said bill in Parliament.” 


THE report of the directors of the St. Andrew’s Company states 
that the capital account shows a balance in the bank of £88. The 
revenue account shows a total income of £2206 and an expenditure 
for the half-year of £1342, of which £106 was applied to paying 
interest on loans, £461 for a dividend of 4} per cent. on £21,000 
share capital, and £606 for working the railway, leaving a surplus 
of £169, which, according to agreement, has been equally divided 
between the St. Andrew’s Railway Company and the North British 
Railway Company. The directors of the St. Andrew’s Company 
are thus enabled to pay a dividend at the rate of 5 per cent. per 
annum. The increase in the revenue was £112 over the corre- 
sponding period. The balance at the credit of the dividend reserve 
fund is £251, and at the credit of the sinking fund £500, 


ACCORDING to recent accounts the first section of the Dutch 
Indian Railway, from Samarang to Tangomg, has been opened. 
The natives are using it regularly, and the tratlic of the third class 
presents a weekly increase. Ata short distance from the latter 
place a valuable stone quarry has been discovered, and the stone 
requisite for the harbour works at Samarang will be taken from it 
and carried by the railway under a Government contract, amount- 
ing to 300,000 tons of stone during three years. The line is to be 
finished to Solo, about sixty-two miles, by the end of the present 
year, when a very considerable passenger and goods traffic is confi- 
dently expected. The completion of the branch to the fortress 
Willem I, will take somewhat longer than originally contemplated; 
and, upon the representation of the company, the necessary exten- 
sion of time has been granted by the Government in the most 
liberal manner. 


THE Railway Shareholders’ Association, founded at Manchester, 
have arranged for a national conference of railway shareholders to 
meet at the Town-hall of that city on the 14th and Udth inst., the 
first day under the presidency of Lord Cranborne, and the second 
underthatof Mr. Platt, M.P. The papers to be readare:—1, “‘On the 
importance of securing a more effective control over expenditure, 
with a special view to an accurate division of capital and revenue 
charges,” by Mr. Thomas Wrigley; 2, ‘*Onthedesirableness of enact- 
ments restricting any outlay by directors on capital account until 
the requisite funds have been provided, and on the expediency of 
making inquiry, before Parliamentary Committees, into the finan- 
cial arrangements made by promoters of new railways,” by Mr. C. 
H. Parkes; 3, ‘‘On the importance of a uniform system of railway 
accounts, and an absolute reform in the system of railway audits,” 
by Mr. W. W. Hulse; and 4, ‘‘ On the importance of revising the 
mode of taking votes upon all questions affecting railway interests 
and management, and on the best mode of electing directors to act 
on railway boards,” by Mr. Darby Griffith, M.P. The proceedings 
of the conference will be closed by a discussion on the best means 
of securing mutual co-operation among railway companies, with a 
view to restrain the present costly system of competition by esta- 
blishing a more effective mode of friendly working arrangements. 


A MEETING of merchants and manufacturers was held at the 
Royal Hotel, Birmingham, on Saturday, to consider the provisions 
of the bill introduced into the House of Lords by the Duke of 
Richmond, as President of the Board of Trade, entitled, ‘‘An Act 
to Amend the Laws Relating to Railways.” Mr. J. 8S. Wright, 
Vice-President of the Chamber of Commerce, presided. In open- 
ing the business he read the 15th clause in the bill, and having 
done so remarked that it would greatly interfere with the business 
of Birmingham manufacturers, as it would prevent the execution 
of small orders for immediate delivery, inasmuch as the cost of 
the carriage of transmitting them would in most instances 
absorb more than the profits of the manufacturer. He ad- 
verted to the gradual increase which had taken place in 
merchandise freights since the opening of the railways, and 
pointed out the oppression that would be caused if the clause 
to which he had called attention became law. It was moved by 
Mr. John Lowe, and seconded by Mr. Tonks, and resolved, ** That 
this meeting learns with great surprise that a bill, entitled ‘An 
Act to Amend the Laws Relating to Railways’ has been introduced 
into the House of Lords, and read a second time, containing a 
clause the effect of which will be to prevent the enclosure of small 
parcels and packages sent by railway, and empowering railway 





companies to charge each enclosure as a separate parcel. That ! 


such power is calculated seriously to interfere with the home trade 
in preventing the frequent transmission of patterns end samples of 
goods from one town to another, and will prevent the immediate 
execution of small orders except at a great increase in price; also 
seriously interfere with the business of a number of small traders 
in this town. This meeting, therefore, pledges itself to use every 
exertion to prevent such a measure passing into law.” <A petition 
to Parliament was adopted, and the lord-lieutenants of Warwick 
and adjoining counties, also the local members of the House of 
Commons, are to be asked to support its prayer. ’ 





NOTES AND MEMORANDA. 

THE heat which the earth receives from the sun does not pene- 
trate more than from 50ft. to 100ft. At Paris this stratum of in- 
variable temperature is found at a depth of 86ft. 

Ir is stated by a contemporary that on the Continent the old 
bleaching powder has given way to a combination of the per- 
manganates and sulphate of magnesia, This method is cheaper 
and more efficient than the old one. 

Pror. C. P. SMytH found by means of the experiments he con- 
ducted on the Peak of Teneriffe that the heat given out by the 
full moon is so little as not to amount to more than would be 
given by a wax candle at the distance of fifteen yards. 

Vinipinic acid may beobtained direct from coffee by pulverising 
the beans, extracting the fat with alcohol, and then exposing them 
to the air. In a few days they become covered with a green 
substance, which may be removed with alcohol and acetic acid. 

In the city of Pittsburgh, and its immediate vicinity, more than 
twenty million dollars are invested as capital in coal oil refineries 
and their appurtenances. There aa ht refineries in opera- 
tion, with an estimated capacity of barrels per week, or 
1,404,000 barrels per year—eq toa product of over 63,000,000 
gallons per year, while the entire export of oil in 1867 was but 


3,000, gallons more. 

AN economic source of acetylene has been Herr 
Reith, in the ‘‘ Zeitschrift fir Chemie” (N. F. 3, p. 598). In 
fact, when the flame of a Bunsen’s lamp burns below so that it 


comes within the tube, a large amount of acetylene is evolved. 
The gases may be collected by a funnel connected with an aspirator. 
As much as 100 grammes of the silver compound of acetylene have 
been obtained in twelve hours from a single burner. 


Tue Green River Works at Greenfield, Mass.,is the oldest 
cutlery establishment in the United States, and one of the largest 
in the world. Giving employment to nearly 600 hands, the daily 
product averages eighty-four gross of table cutlery, 130 dozen ivo 
cutlery, and 250 dozen of miscellaneous goods. raw mate 
over 600 tons of steel, 30,000 Ib. of brass, and 7500 Ib. of iron wire, 
400,000 Ib. of grindstones, and 44,000 lb. of emery, are annually 
consumed. 

Tue American Mining Gazette takes up for examination some of 
the popular beliefs regarding the distribution of gold as a mineral, 
and corrects the erroneous supposition that gold-bearing veins 
diminish in value with increasing depth. It alleges that it is 
established that lodes bearing gold at the surface contain gold at 
every known depth, that the value of it frequently remains the 
same, and more frequently increases than diminishes; that, lastly, 
the gold in the majority of lodes is diffused according to sim 1 
laws, while the ores which contain it are in the forms of extended 
columns. 

Mr. J. R. Jonnson lately read a paper before the Photographic 
Society in which he stated that permanganate of pofash may be 
used with success in treating old baths, This salt appears to have 
the property of oxidising the reducing agent contained in the bath 
which produces fogging. A few drops of a twenty-grain solution 
of pure permanganate of potash is to be added to the bath which 
changes it to purple, then turbid brown, but on filtration the bath 
is rendered clear, completely cured of fogging, and yields vigorous 
pictures. This appears to be a most useful suggestion for photo- 
graphers. 

In 1865 there were 409 pits at work in Prussia, producing 
371,842,299 centners of coal, value, £4,954,986 ; they gave employ- 
ment to 89,192 persons. Of the 409 pits in work, 393 were in the 
possession of companies and private persons and sixteen belonged 
to the state. Of the coal sold, 28 per cent. went to the interior, 
22 per cent. to the States of the Zollverein, 45 per cent. to France, 
and 5 per cent. to Switzerland. Hanover possessed thirty-three 
coal pits. The more considerable tields of brown coal were in the 
provinces of Saxony and Brandenburg. In 1865 there were 511 of 
these pits at work, producing £710,437. 


CoMMISSIONER J. Ross BROWNE estimates the yield of precious 
metal for 1867 in the states and territories west of the Rocky 
Mountains, at 75,000,000 dols. The entire product of the same 
section in precious metals, from'1848 toJanuary, Ist, 1868, amounts 
1,165,009,000 dols. Over 77 per cent. of this yield was contributed by 
California alone. Placer mining is on the decline. Vein orquartz 
mining is progressing favourably. The proportion of the popula- 
tion actually engaged in mining has gouty diminished in the past 
few years, and does not exceed 50,000, Agriculture, manu- 
factures, and commerce are assuming the preponderance over the 
mining interests, 


M. RakowiTscH has recently proposed a simple mode of 
examining flour by means of chisveloran, He alleges that in the 
course of a few minutes the following results may be obtained :— 
The amounts of bran, the moisture between 10 and 25 per cent. 

the damaged flour, the mineral matters, the ergot of rye, and 
other impurities. The whole of these are determined by the 
relative specitic gravities of the different substances in chloroform. 
The flour is simply placed in a tube and mixed with chloroform; 
the chloroform is enabled to hold in very thorough suspension the 
pure flour, while the other materials are not thus suspended. B 

adding spirits of wine of 95 deg. the flour is prééipitated to the 
bottom of the tube. The moré humid the flour the more spirits 
of wine must be added, anid thus thé amount of humidity in the 
flour is arrived at. 


M. Leonartier, following up Vah Tiegehm’s researches, has 
discovered one or two facts of interest with regard to the absorp- 
tion of air by aquatic plants. The experiments were carried ott 
upon the water lily (Nymphvea), aiid are fully recorded in his 
published paper. The result seems to be this, The gas contained 
in the stem is richer in carboni¢ acid than the gas found in the 
petiole. Even at the same point in the interior of the plant, the 
quantity of carbonic acid diminishes, did that of oxygen iticreases 
in proportion according a8 the solar action is prolonged. But the 
same difference in composition is always observed between the gas 
which is evolved by the petiole, aid that which is disengaged by 
the deeper parts. The general conclusion would seem to be that 
the gases are absorbed in the deeper parts, and exhaled by the 
more superficial tissues. 

A REPORT by Mr. Oldham, Superintendent of the Geological 
Survey of India, shows that the British territories cannot te cee 
sidered as either largely or widel coved with coal. Extensive 
fields existed, but they were not Wlistributed generally over. the 
districts of the Indian . Up to the present time little 
more than surface workings have carried on. Specimens of 
coal from seventy-four localities showed that the average composi- 
tion per cent. was—fixed carbon, 52°2; volatile matter, 31°9; atid 
ash, 15°5; against an average coriposition of five English speci- 
mens of fixed carbon, 68°1; volatile matter, 29°2; and ash, 2°7, 
He states that the very best coal of the Indian fieids only touches 
the average of English coals, and that Indian coals are not capable 
of more than two-thirds, in most cases not more than one-half, 
the duty of English coals. 

AN interesting blue-book has just been issued, containing reports 
from her Majesty’s Secretaries of Embassy and Legislation respect- 
ing the produgtion of coal in ditferent countrivs. According to 
these reports, the production of coal in Belgium in 1866 from 286 
mines was 12,774,662 tons ; the quantity exported in the year was 
3,938,768 tons, nearly all of which was sent to France. With re- 
ference to the exhaustion of the coal mines, a subject to which 
public attention has been directed in Belgium, it appears that in 
Hainault alone, of a coal producing surface of 54,173 hectares, 
only 23,423 hectares had been explored in 1860, It is estimated 
that there were about 4700 millions of tons yet to be worked at an 
easily workable depth, and the exhaustion of the Hainault cval- 
fields above a depth of 1300 metres would not take place before the 
expiration of a century and a-half, 





MISCELLANEA, . 

A TRACT of good land in Virginia lately sold for one dollar per 
acre. 

THE city of Cincinnati has recently given 80,000 tons of coal to 
its poor. 

THE new Blackfriars Bridge will be almost as level as Waterloo 
Bridge is. 

Great activity is being displayed in improving the armament of 
the Russian navy. 

THERE are movements on the part of the workmen at Zurich, 
Berne, and Lausanne. ; 

elif = 8A, the Lonaon fire brigade, when at 
leisure, in cleansing the vPiolhe monuments, 

Herr Lowe has stated that an aqueous solution of gallic acid is 
converted into tannin by the addition of nitrate of silver. 

Tue strike of the workmen at Geneva is not yet at an end, 
though efforts are being made to come to an arrangement. 

TuE proprietors of the company for the puréhase of the Nicolai 
Railway belong to sixty of the princi Russian commercial 
houses. 

Sreven’s exploring party from British Burmah reached Bhamo 
on the 2ist of January, on their way to the frontiérs of Western 
China. 

THE reports 
very favourable, 
new crop are 

A compromise of the rival claims on the meeting of the Royal 
Agricultural Society is proposed, by which the meeting may be 
held at Newton-le-Willows. 

THE Giornale di Roma states that the exports of F nm 
and sculptures, both ancient and modern, from the Pohtifica’ 
States, during the year 1867, amounted to a value of 21,623,308. 

THe report of the Gloucester and — Canal neg ge 
directors states that there has been considerable activity C) 
trade of the port of Gloucester during the winter season, and the 
receipts have been well sustained. 

Near the site of ancient Nineveh a summer temperature of 
140 deg. Fah. has been experienced, which is the highest tempera- 


ture authentically recorded. The atmosphere abscrbs nearly 40 
per cent. of the heat of the sun’s rays. 


Tre pleasant little common at Tooting will in all probability ere 
long become strictly private property—the Metropolitan Board of 
Works having resolved to acquire the interests of the lords of the 
manor therein for the sum of £10,200. 

Tue ancient gold work, dating as early as the fifth rye s 
exhibited at P and lent by the Roumanian Government to t 
South Kensington Museum, only remain on view for a few 
days longer before its return to Bucharest. 

Straw PLAaITING was Serseete ati important branch of industry 
in the Black Forest. The principal house in Schonach exported 
about 29,000 articles in 1865, and 42,000 in 1866; the French 
market for straw manufacture having fallen away. 

THE payments for Post-office télegrams, éxcept for porterage, 
are to be made in stamps. The Postmaster-General may arrange 
that messages (with the stamps) may be deposited in pillar letter- 
boxes, the telegrams to be despatched forthwith on their arrival 
with the letters at the postal telegraph-office. 

Tue New York Tribune states that Professor John Gamgee of 
the Albert Veterinary College, London, has — bought to New 
York several sheep from England, preserved, perfectly fresh, by a 
new process. Some of the preserved meat was served at a banquet 
at Everett House, and is said to have been generally approved. 

SWEDEN has not escaped agitation among the working classes. 
A large number of men employed at a paper manufactory at Troll- 
beeltan, in the district of Wencersborg, struck work, in consequence 
of a reduction of wages. Some damage to property was committed, 
and the military had to be called out. Order was then restored. 

THE eleven tenders received by the Metropolitan Board of Works 
for the paving, &c., of the footways, and the erection of fences 
on the Thames Embankment north, between Westminster Brid 
and the Temple, vary in amount from £7935 to £12050, and the 
contract has been given to Messrs. James Knight and Son, whose 
tender was the lowest. 

A SINGULAR calamity has befallen the town of Essen, in Rhenish 
Prussia. The soil is sinking at several points, a new street, one of 
the finest in the place, being especially affected ; three houses ha 
already been obliged to be taken down, a fourth is on the point 
disappearing. Twenty-seven others show symptoms of The 
cause of the giving way in the ground is unknown, 

A FATAL boiler explosion took place at South Pelaw Colliery, 
in the county of Durham, on Saturday morning. Mark Leat 
a breaksman, wa’ putting coals on the fire at the time, and he was 
blown away and killed on the spot. Two or three other persons 
were hart, but not seriously. lot of pit lads bad just-left the 
fire hole, arid had not got to the bottom of the shaft when the boiler 
exploded. Had they been at bank they would most likely 
all have béén killed. The boiler was one of four at bank used for 
driving the engine which does the usual work there. The explo- 
sion did a good deal of mischief to the buildings about. 

Tie Electric Telegraphs Bill gives er to the Postmaster- 
General to purchase es telegraph by agreement @ company 
to be bound by two-thirds of the vo' a present in 
person or by proxy at a special meeting. But when the Post- 
master-General thus acquires the dnderteki of one company he 
is to be bound for twelve months (if required) to purchase that of 
any other company upon terms to be ! ment) by 
an arbitrator to be appointed by the of Trade; and this 
clause includes railway companies possessed of a telegraph open to 


of the result of the late rice harvest in Bengal are 
The price of rice is low, and the prospects of the 





the public on the 1st of January last ; and railway com pos- 
ooditug any beneficial interest in such telegraph may in like manner 

nire the py egy of their int 

cd Post- apy rind ‘ al ae ee tele- 

cmessages throughout ¢ Kingdom withou to 

Sie nee, the rate not to 1s, for twenty words, and 6d, for 
every additional ten, names and addi of senders and receivers 
not to be counted; and the harge to cover the coat of ry 
by [ory foot m one of tlie office, 
ir within its town ory if itis a head ; and that 
delivery extends for more 4 mile from it. When the ad- 
dressee does not within these limits the message will be . 
delivered free of chi Rp next postal bine or, if the 
sender Ts by cial foot messenger, at a ‘or porterage 

‘ond such limits not exceeding 6d. per double mile. 

N 1866 about 12,000 ks were exported from the Black 
Forest through Kehl into , abd the exports in that year 
were somewhat less than in 1865, In the second half of the year, 


after the introduction of the commercial treaty with France, the 
nuthber rose to 53,400. The factory in Fiera. | Baden— which 
furnished the chief supplies of cust and toothed brass wheele— 
dispatched in 1865 wheels of one manufacture for 161,500 clocks, 
each clock being furnished with ten wheels. jis factory also 
dispatched wheels of foreign cast for 47,376 clocks. In 1866 their 
own manufacture amounted to 146, wheels, and 45,656 wheels 
cast abroad. In the first four months of | the monthly pro- 
duction exceeded that of 1865 by 4500. A single firm in Triberg 
exported in 1865 about 28,000 clocks, and in 1866 only 26,000, 
whereas the amount in the first four months of 1866 exceeded 
that of the same period in 1865 by Had the year been an 
ordinary one the export would have shown a considerable increase 
in consequence of the treaty with France, but trade and ind 

during some months of 1866 were 'ysed. An establishment 
in Schonach exported in 1865 clocks to the value of 12,000f,. 


; and in 1866 to the value of 22,000f, 
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NOTICE. 

Tn consequence of reiterated mis-statements with reference 
to the circulation of Tar Enoinesr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 


have, in consequence, given the following certificate, which 
fully testifies to the increased and increasing influence and 
stability of their journal. The sale of ENGINEER 


now exceeds by several thousands weekly that of the other 
engineering journals combined. 
3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of THe ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bond fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuittTER, Batu, anp Co, 





NOTICE. 

*,* In consequence of the great length to which our report of the 
proceedings of the Institution of Naval Architects extends, we 
are this week compelled reluctantly to hold over a large number of 
advertisements and several letters which we have in type. 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wo rr, Bookseller. 


TO CORRESPONDENTS. 

*,.” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to inswre insertion, must be de- 
livered at the Engineer Office before seven o’ciock on the Thursday 
evening of each week. 

T. G. (Breslau).— Your wishes have been expressed in the proper quarter. 

G. B. (Chunar).—Th- manuscript to which you refer has not come to hand; when 
it does it shall receive our best attention. 

A SUBSCRIBER.— We do not understand your question. Do you allude to the use 
of the ordinary letter-copying press ? 

M. E.—The wheel would answer very well, no doubt, but it would be very expen- 
sive. The chain wuld not stand heavy work ; it woutd stretch, and ultimately 
break by the opening of the links. 

AUSTRALIAN.— We are requested to inform this correspondent that he can obtain 
the apparatus yor making Liebig's extract from Messrs. Garratt and Sons, 
Leiston Works, Saxmundham. Also from Méssrs. P. and W. MacLellan, Tron- 
gate, Glasgow. 

0. N.—There is no method of bleaching lard oil which you could easily carry 
out except exposure to light, It may be purified by adding one or two per cent. 
of sulphuric acid, shaking the mixture well, and allowing it to stand some 

8; then add warm water —about two galions for every three of oil. In a 
day or two the purified oil will rise to the top, and may be drawn off; but 
without a practical acquaintance with the process you may leave the acid in 
the oil, which will destroy machinery. 


RAILWAYS IN GREECE. 
(To the Editor of The Engineer.) 


Sir,—Canany of your correspondents inform me in your next edition what 
railway works are to be proceeded with in Greece, and who are the londun 


agents? —_—_ INQUIRER, 
ENGINEERS IN THE FRENCH NAVY. 
(To the Editor of the Engineer.) 

Sim,—Could you, through your paper, inform me as to the qualifications re- 
quired for engineers in the French navy, and whether a young man having 
served five years to a general engineer in Manchester would have to pass a 
more or less difficult examination than that for engineer officers of our royal 
navy? Also whether the pay and position are higher or lower than in the 
navy of Great Britain? SIDE LEVER. 

[Can any of our French readers give SIDE LEVER a start ?—ED, E.] 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ati other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, W.c. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or it can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Half-yearly (including double number) 15s. 9d. 
Yearly (including two double numbers) £1 \\8. 6d. 

Tf credit be taken, an extra charge of two shillings and sixpence per annum will 

be THE ENGINEER ts registered for transmission abroad. 




















evening 

; each line afterwards, eightpence. The line averages eight words; 
blocks are charged the same rate for the space they fill, Ail single advertise- 
ments from the country must be accompanied by stamps in payment. 
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“MR. SAMUDAS RETURN.” 

On the 15th of May, 1867, a circular letter was issued by 
the Admiralty to several shipbuilding firms inviting com- 
petitive designs for either a broadside or turret ship. At 
the time we called attention to this letter, and expressed 
fears that it would be productive of no good results as 
regarded an increase to our naval strength, adding that the 
decision arrived at by the authorities would be certain to 
disappoint not one but all the firms who might undertake 
tocompete. What we then foretold has come to pass, and the 
subject is fraught with so much importance, not only to 
the numerous and powerful firms who sent in designs, but 
to the nation at large, that we propose to deal with it at 
some length in this and succeeding articles. 

Designs were supplied by the London Engineering Com- 

y; the Millwall Company; Messrs. Palmer of , are 
essrs. Napier of Glasgow; Messrs. Samuda; and Messrs. 
Laird of Birkenhead. Of these designs nothing was heard 
officially until the other day. Mr. Samuda moved, and 
the House of Commonsordered, on the 3rd of December, 1867, 
that a copy of the entire correspondence between the Admi- 
ralty and thefirms namedabove, with the reportsof Admiral 
Robinson as Controller, and Mr. E. J. Reed as Chief 
Constructor, of the Navy, should be printed. These form a 
thin Blue-book issued a very short time since, and now 
known among naval architects as “ Mr. Samuda’s return.” 


Owing to the great length of our report of the proceedings of 








the Institution of Naval Architects we are unable this week 
to reproduce the whole or any part of the Blue-book. As 
it is our desire to mete out strict justice to all parties we 
hope in our next impression to commence, if not to com- 
plete, its publication. It will therefore be unnecessary for 
us at present to speak of the designs or of the reports upon 
them in other than general terms. Indeed we may sum up 
the substance of the Jatter in a few words. The designs 
are one and all condemned by the Admiralty, or else 
damned to all intents and D rmomer by faint praise. 

We maintain that in this matter the competing firms 
have been unfairly dealt with from first to last, and we 
think our readers will be of the same opinion when they 
have mastered the facts of the case. In the first place, we 
ask why did the Admiralty seek for designs? Attention 


had often been called in the House to the shortcomings of 
our existing fleet, and some very ane hints had 
thrown out that competitive designs should be invited. It 


is possible that the circular letter was written simply to 
prove, after a fashion, that the Admiralty were prepared 
and willing to encourage native talent, and to call upon 
the shipbuilders of England to compete with the servants 
of the Government. It is beyond question that the sug- 
gestion that application should be made to private firms 
for designs was not the result of a spontaneous outpouring 
of the Admiralty heart. Had it been, there would have 
been more fair play we fancy. 

It is desirable that there should be no‘uncertainty as to 
the precise nature of this transaction, and therefore we 
must impress upon our readers that the competition invited 
was not only a competition between the different firms to 
whom the circular letter was sent, but a competition 
between them and the servants of the Admiralty. If one 
of the designs sent in had been accepted, it would have 
been. a tacit admission that private firms could design 
better ships than the Chief Constructor or his staff. 
Whether they could or could not, the construction of a 
ship adjudged to be better than anything he was likely to 
produce would, in a sense, have been tantamount to a vote of 
want of confidence in his abilities. How far this circum- 
stance influenced the case we shall leave’ our readers 
tosay. Itwould berashtoassume thatthe Lords of the Admi- 
ralty with one or two exceptions, know anything whatever 
of the merits of the ships they have got, or of the designs 
sent in. It is questionable if they ever saw the latter 
They certainly did not and could not act the part of 
judges with propriety. Under the circumstances the 
only unobjectionable course to be adopted was to 
form a committee to report on the designs—the com- 
mittee to be so formed that, while the Admiralty 
was fully represented, they should not be able to over- 
power the competitors. The formation of such a tribunal 
would have been an easy task, and its decision would have 
given general satisfaction to right-minded men. But in- 
stead of pursuing this course, the Admiralty handed over 
all the designs to be reported on by Mr. Reed and Admiral 
Robinson—a course, to say the least, highly impolitic, and 
placing both in a most unpleasant position no doubt. 
Far be it from us to assume that these gentlemen 
are other than high-minded and honourable in the fullest 
sense of the wo: But however honourable and high- 
minded a man may be he is still a man, and to a greater or 
less extent a prey to the passions and tastes and likings to 
which all flesh is heir. Neither gentleman saw more in 
the very best of the designs than very qualified good; it 
would be expecting too much from human nature to anti- 


| cipate a different result. Mr. Reed, indeed, more than tacitly 


acknowledges that he was himself a competitor, for through- 
out his reports he constantly compares the ships sent in 
with one of his own—the Invincible. Mr. Laird or Mr. 
Samuda might with equal propriety have been called in to 
report on the designs of Messrs. Palmer or Messrs. Napier. 
No one imagines that either of the last-mentioned firms 
would do otherwise than pronounce a verdict in strict 
accordance with their honest convictions; but we suspect 
neither Messrs. Palmer nor Messrs. Napier would be satis- 
fied with their verdict for all that. 

Mr. Reed is very fond when speaking in public, of 
referring to designs sent in by “irresponsible persons ;” 
precisely what this means we do not pretend to say, unless 
it be that those spoken of have no reputations in Mr. 
Reed’s opinion to lose. From this imputation of irrespon- 
sibility the firms who have taken part in the competition 
under consideration must be exempt, for they have rari: | 
attained eminent reputations. It is no new thing, indeed, 
for Admiralty officials to compete with them. If we went 
to war to-morrow the private firms would possibly com- 
pete with the Government to rather good purpose. 
More than one house has built ships for foreign Go- 
vernments which are said to possess admirable qualities 
which our ships lack; and these very vessels would beyond 
question operate against us. In this fact lies a powerful 
argument in favour of the appointment of a—we will not 
say impartial alone — but disinterested and able tribu- 
nal to report upon the competitive designs, keeping in mind 
the past achievements of the competitors which to some 
extent serve as testimonials of competency; and every one 
except the Lords of the Admiralty knows perfectly well 
that no other tribunal can mete out a satisfactory measure 
of Pac among all parties. 

e have yet to point out a serious defect in the arrange- 
ments for the competition, which lies in the circumstance 
that no one out of Whitehall, except the designers, 
knows anything whatever of the nature of the proposed 
ships. The drawings cannot be laid before Parliament ina 
way to do any good. This objection might have been 
easily obviated; but as matters stand the few members 
who possess an accurate knowledge of shipbuilding and 
saved wastes are precluded from examining the designs 
and expressing their opinions in the House of Commons. 
They cannot say whether Mr. Reed and Admiral Robinson 
are or are not justified in the views they have taken, simply 
because they lack and must continue to lack the requisite in- 
formation. In order either to speak well or write well on the 
subject it is essential that not only should the designs 
be available for examination, but that the designers should 
be present to answer objections and to afford explanations. 


-in the same light asa forlorn hope. 








The only way out of the difficulty is to appoint a committee 
to report on them. Itis not too late to appoint such a 
committee now. The investigations of Mr. Reed and 
Admiral Robinson are good as far as they go as prel mi- 
nary inquiries, But it will not satisfy the shipbuilding 
world to regard them as the final verdict of the nation. 
Mr. Samuda will, we trust and believe, call the attention 
of Parliament to the subject, and it will be well to bear in 
mind that he cannot as member undertake the construction 
of aship for the Government. His voice, therefore, will 
so far be disinterested however the matter ends. 

We have as yet said not one syllable as to the relative 
merits of the designs as compared with each other, or with 
those of existing ships in our navy. We have cunfined 
ourselves to pointing out the defects in the system under 
which the designs have been obtained and reported upon. 
Nor shall we allude to this portion of the subject until our 
readers have had an opportunity of perusing the reports of 
Mr. Reed and Admiral Robinson. It shall not be our 
fault if they do not hear both sides. 


SEWAGE ENGINEERING. 
Ir must be admitted that the utilisation of sewage, in 
so far as its direct application to land is concerned, has 
made only a little progress, altogether incommensurate 
with the large sums of money expended as it was imagined 
with the view of furthering that’object. Tho management 
of sewage, its utilisation, and its application as a fecun- 
dating substance to the soil, together with the arrangement 
of the various and complicated details attending the process, 
may be justly regarded as a novel branch of engineering, 
of one of which we really have but a very limited and im- 
perfect knowledge. It is not too much to assert that it 
opens as new and as wide a field for the exercise of pro- 
fessional skill and ability as ever raised the expectations of 
the engineer at the introduction of railways. ‘There are, 
however, several important points of difference to be noticed 
between the circumstances connected with the rise and 
progress of the two branches. Railways, like Minerva from 
the brain of Father Jove, sprang at once into full commercial 
existence; they had no youth, noinfancy. Companies were 
formed and capital raised with a rapidity eupaialliaed in the 
anuvals of national finance ; the most extravagant sums 
were paid to hostile proprietors, and an influential opponent 
could command his own terms. Nor was all this reckless 
and improvident liberality confined to satisfying, we might 
say gorging, those whose interests and opposition might 
prove detrimental to the project in hand, but the same 
enerosity was extended to all those in any manner engaged 
in the concern. Men who could scarcely read the staff re- 
ceived per diem what would now be considered a fabulous 
wage, and many “assistants” set up their level for the first 
time upon the route of an intended line. Contrast this 
with sewage engineering. The latter, after narrowly 
escaping strangulation at its birth, isstill in the first stages 
of a protracted infancy, and it would be impossible to pre- 
dict the period of its arrival at maturity. But few com- 
— are created, and the capital uired for its deve- 
opment is obtained with difficulty. In fact the “company” 
system is not generally — to sewage engineering. 
The whole management lies, or ought to lie, with the 
corporate authorities of districts; and then, instead of 
confiding shareholders, eager to invest their hundreds and 
thousands in the scheme, the money is procured by what to 
many is the most objectionable method ible, namely, 
by rates, And when it is borne in mind that large sums 
raised in this manner have been literally wasted on abortive 
projects and unproductive schemes, it is no wonder that 
the forced poe corse rebel against their obligations, and 
murmur at the misdirected expenditure which as noother 
result but to prove incontestably the incompetency of those 
in whose hands the scheme had the misfortune to be placed. 
We have remarked that sewage engineering. presents 
a wide field to the profession, but it is to be regretted that 
in a pecuniary point of view it does not offer, at any rate 
to a portion of the profession, an equivalent remuneration 
for the value of their services. There is no pity to be ex- 
pressed for local boards, or mercy to be shown when they 
involve themselves in difficulties of an engineering nature 
owing to the miserable terms they offer for professional 
assistance. A town close to London could be mentioned 
where sewers were constructed and Pipes laid, the levels of 
which were subsequently discovered to be totally irrecén- 
cilable with those of the other portions of the system, and 
the whole of which had to be reconstructed and relaid. 
The fault is apparent, the culpable party easily traced, but 
the onus rests upon the shoulders of the authorities who 
made the selection. The question that local boards ask 
themselves, when about to appoint a resident engineer or 
surveyor, is not what is a fair remuneration for the services 
of an able, experienced, well-educated man, but what can 
we get a man for? Unfortunately, the constitution of 
local boards is by no means the best for deciding respectin 
the qualifications, either in a professional or other sense, o! 
a candidate ; and, to judge from the wretched stipend 
attached to the office, a foreman of pipe-layers would be 
the most eligible parti. A little reflection will point 
out the reason why sewage engineering is in a state com- 
paratively so backward, when regard is had to the sudden 
vitality diffused in its locomotive predecessor. In the one 
money was to be made; prospects of enormous dividends 
beguiled the shrewd and clever, as well as the simple and 
unsuspecting, shareholder, The ion of a certain 
number of shares was a rt to wealth, and director 
was but a synonymous term with that of millionaire. In 
the other no similar ‘allurements are held out. It is 
scarcely yet established that any sum expended will recoup 
itself, and consequently an investment is looked upon almost 
Nevertheless, in the 
abstract, there can be no doubt about their respective 
degrees of importance ; and the prominence attached to the 
former, one which bably will never be accorded to the 
latter, is easily explained upon the grounds that men, as a 
rule, pay but little attention to questions of really a vital 
nature, Railway engineering was supposed to he the 
pioneer of fortune and wealth. Sewage engineering is 
simply a matter of sanitary regulation, moral régime, and 
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physical hygiene. Men would rather sacrifice their liver, 
and the ive of these nearest and dearest to them, than 
miss the bare chance, the maginary contingency, of doubling 
their capital. 

In London the problen. of getting rid of the accumulated 
sewage of more than three millions of people has been suc- 
cessfully solved, but not a step has been gained with respect 
to its utilisation, The same statement holds good for several 
other towns, and if we except the everlasting “Craigentinny 
meadows,” and the eternal Croydon, we shall find that 
little or nothing has been done towards the accomplishment 
of so desirable a result. It is only in comparatively rare 
instances that the principle of gravitation can be rendered 
available ; and when that facility is afforded the necessary 
land is frequently difficult to obtain, not merely from its 
favourable position for building and other purposes, but 
from the fact being soon known that only that land and 
none other will enable the principle to be applied. From 
this very circumstance it will often be found the more 
economical plan to employ pumping in localities where the 
principle of gravitation might be eRe solely because 
the former would give command of a greater range of 
district, and allow of a choice in the land to be irrigated. 
There isone point of similarity between railways and sewage 
irriyation that ought not to pass unnoticed. Both have their 
opponents, although the land opposition is not so virulent 
in thepresent as in former times. The great foe to sewage 
irrigation is the earth-closet, or as it may be aN aeres 
termed the portable cesspool system, the promoters of whic 
rashly conclude that, because it answers tolerably well as 
a “pis aller,” in fact in isolated farm houses and small out- 
lying districts, it could be applied successfully to large towns, 
and even to the metropolisitself. We pity any corporation 
that commits itself to the system, and requires the first 
desideratum in dealing with sewage, which is to remove it 
instanter, effectually and thoroughly, from the neighbour- 
hood of human dwellings. Any receptacle that permits 
excrementitious deposits to remain in it, no matter for how 
short a period, is to all intents and purposes a cesspool, 
whether the name of earth-closets, reservoir, commode, or 
any other name be given to it with a view of concealing its 
true character. 

An example of the utilisation of sewage worthy of the 
name is likely to be afforded by the town of Norwich, the 
corporation of which have wisely refused to adopt or even 
countenance any other principle of utilisation than that of 
irrigation. Considering that the present population of the 
town numbers somewhere between eighty and ninety 
thousand inhabitants, it is quite time that the matter should 
be actively taken in hand. With this object about 12,000 
acres of land have been engaged, which will permit of the 
process of sewage irrigation Leing thoroughly tested upon 
an adequate scale, and the result will tend to solve, one 
way or the other, this great national problem. It is of 
course not intended to irrigate all the fields at once, as is 
apparent from the disproportion of area to the population. 
The range of or the ratio between the two items may be 
considered as varying from fifty to one hundred and fifty 
persons to the acre, and the first of these numbers is that 
recommended by the Sewage Commission as effecting the 
maximum utilisation of the fertilising medium. Generally 
this rule is not adhered to, and there are instances when 
ten times that amount and more is apportioned to the unit 
of area. It will be scarcely necessary to state, after men- 
tioning the quantity of land at the disposal of the corpora- 
tion, that pumping was found to be indispensable, and 
contracts have been let for the erection of engine house 
and machinery amounting to nearly £14,000, and the main 
and pipes include a sum of £4000 in addition. The ex- 
cavatidn is of a very heavy character, averaging about 30ft. 
indepth. ‘There is also a long length where the depth 
from the bottom of the invert to the surface of the ground 
is between 60ft. and 70ft., and the maximum depth is 83ft. 
between the same points. 

To predict the success of any scheme or project upon a 
large scale, simply because it has been attended with advan- 
tageous results when tested on a smaller, has been repeat- 
edly proved to be a false conclusion in numerous other 
matters than sewage engineering. The converse of the 
argument is also true, and it would be illogical to assert 
that sewage irrigation upon a large scale may not be yet a 
remunerative investment for capital, although it has failed 
in the case of many small towns and rural districts with 
populations of six or seven thousand people. Similarly to 
farming, sewage irrigation requires to be applied upon a 
large scale in order to give it a fair chance of success, and 
it is not until examples of magnitude and importance are 
before us that we shall be in a position to judge of its real 
merits and demerits. and to finally decide upon one general 
plan or system which would merely require the usual modi- 
fications to be adapted to any given locality or district. 


SHOALS IN THE THAMES, 


Tue attention of Parliament was called in December 
last to a very serious charge brought a short time before 
by the Thames Conservancy Board against the Metropo- 
litan Board of Works, amounting to nothing less than a 
statement that the Thames was being filled up by the de- 
posited sewage from the new drainage system. Now if the 
Thames Conservancy should hereafter be able clearly to 
substantiate this assertion there can be no doubt that the 
Board of Works will find themselves placed in a very 
serious dilemma, and that another most important evil will 
have arisen out of our method of disposing of town sewage. 
If we were to take the report of Mr. Leach alone, without 
examining the sections on which it is based, and comparing 
them with other sections taken from different points in the 
same reaches of the river, and if we were, as we observe has 
been done, deliberately to pervert the sense of Mr. J. W. 
Bazalgette’s report, we should, incommon withthe “ Griev- 
ance Gazette,” compose an epitaph on the commerce of 
London, whose ships must soon be hard aground on 15°1 
per cent. organic matter with which the Board of Works 
are ‘covering the mud-banks of Crossness ; but a careful 
examination of the evidence adduced on both sides leads 
us to the conclusion that although to a certain extent 
deposit is taking place, it is vastly fess important in amount 





than has been assumed, and that whilst on the one 
side the fullest valuzhas been given to those soundings which 
showed a shallowed section in some parts of the river, due 
allowance has not been made for others which prove an in- 
creasing depth, nor where an gate increase is apparent 
has the increased rate at which the mud banks, or “saltings,” 
have been washed away been taken into account. As for 
the excess of 5 per cent. of organic matter detected by Dr. 
Letheby in the mud of those portions of the river on 
which the alleged deposits have taken place, we take this 
as distinctly a proof that a very small proportion indeed 
of the increment has come the sewers. If they alone 
had filled the bottom of the river at the points where it 
has filled, the difference in the amount of contained organic 
matter would have been a much larger per centage than 
that actually ascertained. The small percentage shown is 
a proof that wherever accumulation has taken place it has 
mainly been by the denudation of other portions of the 
river, a natural process which is continually going on in 
all estuaries, the evil effects of which it is the ordinary 
business and duty of boards like the Thames Conservancy 
and the Trinity House to keep in check. As to the actual 
amount of solid matter thrown into the Thames now and 
seven years ago, no one can suppose that the increase is 
due tothemain drainage system. Increase thereis, of course, 
because population and manufacture have increased ; but 
whether the points of outfall be two or twenty, or whether 
they are situated on an average two or thirty miles below 
London Bridge, the same amount of matter must in any 
given year fall into the river, and from the complicated 
nature of the currents of such a navigation, the formation 
of shoals, augmented more or less by the access of this 
matter, will be of frequent occurrence, and perhaps equally 
frequent disappearance, almost the sole duty of the engi- 
neering section of the Thames Conservancy being to 
remove those which manifest a tendency to become per- 
manent. But the custom in dredging both of the Thames 
Conservancy and of the Trinity House has always been 
too much dictated by an over-prudent regard for the 
immediate commercial results of the operation. Thames 
ballast pays very well for dredging, but Thames mud, 
whether it contains its normal 10 per cent. of organic 
matter or 15 per cent. in the immediate vicinity of the out- 
fall, is altogether a drug in the market, regarded by 
the honouravle boards and their bargemen who are paid in 
proportion to the quantity of ballast they obtain, as too 
dear at any price; consequently any gravelly obstruction 
is immediately removed and a good gravelly bottom is 
often dredged too deep; but a mud accumulation, no matter 
of what nature, is only operated upon when it can no 
longer be permitted to remain. Another corporate exist- 
ence of venerable antiquity, older, we believe, than either 
of those already mentionzd, have charge of the banks or 
“ walls” of the river, from which imaginary constructions 
they take their name, and for the maintenance of which 
they are endowed with certain land-taxing powers. Per- 
haps in the old days of sailing vessels their efforts were 
sufficient to maintain the coast line with tolerable etticiency, 
but since the enormous increase of steam navigation far 
more effectual means are needed to protect the toreshores, 
which are annually melting with increased rapidity under 
the never-ceasing wave wash of thousands of steamers, 
and their debris of course goes to the increase of the nearest 
submerged bank. 

Whilst deprecating what we cannot but consider an 
exaggerated estimate of the formation of shoals by the 
drainage system, we are far from underrating the immense 
disadvantage of discharging the fcecal matter of our great 
towns into rivers or estuaries, nor can it be denied that 
thé expectation that all this discharge would be carried 
out to $ea has been disappointed; but that some of it is 
is certain, and by just so much is the navigation benetited 
by the main drainage as compared with the old system. 
In either case, however, the sewage is totally lost for re- 
productive purposes, and herein lies the real evil and pro- 
bably the real error of the system of London sewage. 
Amongst all the schemes for utilisation, not one practicable 
plan has been suggested, whilst the practical impossibility 
of economically applying it in a liquid state to land has 
been strongly maintained, and the sanguine estimates of its 
value as a manure ina dry state have been shown to be 
fallacious. A certain value it has, however, when dry, 
and if the probably evil effects on health of establishing 
immense settling pits could be overcome, it is just 
possible that far the greater portion of the solid 
matter contained in fluid should not be deposited’ before 
the liquid portion is discharged into the river. 


THE OXFORD AND CAMBRIDGE BOAT RACE, 


Ay de mi senors, Cambridge has been beaten again, and 
we are very sorry for it. Engineers are men of like passions 
with collegians; and an expression of regret that the 
pluck and perseverance of Cambridge could not defeat the 
power and skill of Oxford is not out of place in this paper; 
nor will it be a whit more out of place to consider why 
Cambridge did not win. With training, and skill, and the 
choice of places, and such like things, we have nothing to 
do. But race gigs are subservient to the very same laws 
of fluid resistance as those which determine the speed of a 
mail steamer, or a tea clipper. The rowers may be regarded 
not as men but as machinery; and the performance of the 
human machine is just as interesting a subject for the 
study of the engineer as that of a steam engine, or a screw 
propeller. All the mathematics in the world will not teach 
a man how to row; but a moderate acquaintance with 
certain truths in physical science, backed up by the 
mathematical studies for which Cambridge is famous, 
might have taught “the Pallinuri of the Cam,” as 
our gushing contemporary the Daily Telegraph has 
it, to avoid the grievous error to which their defeat 
is attributed by everyone who knows anything about 
rowing. “Style” and “form” must be dealt with b 
other pens than ours; but on one point we can spea 
freely without tbe risk of being scoala of the most minute 
approach to sporting proclivities. Everyone admits or 
asserts that the great defect of Cambridge rowing lies in 
the fact that during the first portion of each stroke a proper 








hold is not taken of the water, and that, as a result, much 
wer is wasted to no purpose; but everyone does not 
now why the consequences of this defect should be so 
fatal, or even what is the precise nature of the defect. We 
shall try to explain in a very few words one of the 
reasons why it is good to take firm hold at the beginning 
of a stroke. 

In order to propel a ship, boat, or outrigger, in one direc- 
tion, either by paddles, screws, or oars, it is necessary that 
a body of water should be driven in the opposite direction.* 
The water, by its inertia, resists this motion, and the power 
applied reacting on the ship, progression follows. In the 
case of the screw propeller, the water is continually driven 
back at a less than that of the ship, and the weights 
and be ag | being known, nothing is easier than to 
determine the amount of forward thrust brought to bear 
on the ship. Paddle-wheels though not so contin uous in 
their action as the screw are very nearly so; but when we 
come to consider the action of an oar we find that another 
element is brought into play besides the weight of a column 
of water moving astern at a definite velocity less than that 
of the ship or boat. The propelling force can no longer be 
strictly estimated in terms of this weight, and for the fol- 
lowing reasons:—The oars take hold of the water at sucha 
distance from the hull of the boat that it is absolutely at 
rest as regards the hull, which is never strictly true of 
either paddle or screw. In the second place, the dis- 
tance between the points at which the oars i in succeed- 
ing strokes is so great that there is no current as regards 
the oar, and neither is this strictly true of either paddle or 
screw. The oar therefore operates under different condi- 
tions from either. Now if an oar be pulled leisurely through 
the water with a stroke slow at first, but becoming faster, 
its operation will be very nearly analogous to that of a 
paddle or screw, and the vessel will, during the continuance 
of the stroke, be propelled in the same way as a steamship, 
and the reaction against the rowlock will be measureable in 
terms of the weight of water moved astern. But if the oar 
be dipped in and pulled suddenly the effect is very dif- 
ferent. The water has not then time to acquire the 
oar’s velocity, or indeed any velocity. No considerable 
mass of fluid will be moved backwards, but the oar, 
if it moves at all, will force a passage through the 
water. The direct effect will be that the slip proper 
to the backward movement of the water is avoided, 
and the reaction against the rowlock will be much more 
forcible. No less power will be expended, but it will be 
expended to better purpose, bearing in mind the nature of 
the cratt to be propelled. The resistance offered to the 
oar by the water through which it passes without driving 
it in any quantity before it, will vary very nearly as the 
square of the speed with which it is pulled through ; and if 
the velocity were very great the resistance would be so 
excessive that the oar would meet with a practically solid 
obstacle, and the slip would be ni/, as when a bullet is 
flattened by being fired against the surface of a pond. 
But however great the velocity of the oar during the first 
inch or so of its progress, its speed must, as a necessary 
consequence of the resistance, be immediately reduced, and 
with this reduction the speed will fall off, and the reaction 
on the rowlock will then be diminished. It, however, the 
boat is so small and light that before the oar has time to 
slow down or the water to acquire motion it will yield 
sensibly to the forward reaction on the rowlock, a great 
advantage will be gained. If, on the contrary, the boat is 
heavy the effect of a quick catch will be confined to strain- 
ing the timbers in the immediate neighbourhood of the 
fulcrum or rowlock, and nothing will be gained.. A kick 
will impart a high velocity to a football which would 
scarcely move a cast iron round shot, and a good catch at 
the beginning of an oar’s stroke will tell on a light race gig 
to far more purpose than it would on a whale boat or 
man-of-war's cutter. Cambridge has yet to learn this 
truth, and until it does we have no hope that its oarsmen 
will beat those of Oxford, 

It will be seen by those who have studied the subject of 
marine propulsion that we have drawn a wide distinction 
between the action of an oar properly pulled and that of a 
paddle or a screw, and they may not be induced at first 
sight to accept this as correct, Buta moment’s reflection 
will show how little there is in common between the oar 
and other propellers. A steamship is propelled by a con- 
stant thrust, and her inertia dees not require to be over- 
come when once she is at full speed. But in the case of a 
row-boat, aud especially of a race-gig, the impulse and on- 
ward motion are alike intermittent, and the inertia of the 
craft must be overcome, and reovercome at every stroke. 
In pulling, then, it is a question whether the inertia of 
the boat or the water shall be overcome first, and when the 
boat is light an effect can be produced upon it by a sudden 
effort to which the water will not at all respond. But it by 
no means follows that a similar effect would be produced 
on a barge or aheavy galley. The inertia of such vessels it 
is a work of time to overcome, and it can be overcome to 
far better purpose by a continuous or nearly continuous 
force than by such sudden impulses as suffice to make a 
light-race-gig dance over the water. 





THE WHITWORTH SCHOLARSHIPS. 

Wuittst the public have been discussing, and Government have 
been fencing the subject of technical instruction, a great and 
practical step has been taken in the matter, which, had it been a 
national measure, must have been regarded as a worthy com- 
mencement of a great national movement—in fact, as a very 
large instalment of what the country owes and must pay to 
those by whose energy she flourishes. Coming as it dues from 
private munificence it is the most remarkable and splendid act 
of practical patriotism of modern times. At a period when we 
have at length realised the necessity under which we lie of affurd- 
ing to the more intelligent class of artisans opportunities of 
attaining a considerable standard of scientific knowledge 
—when we have learnt that in this respect we are com- 
paratively behindhand—we could scarcely have received a more 
reassuring token, and at the same time a stronger incentive to 
further action, than that which has just been given us in Mr. 


* For a detailed explanation of this theory see THE ENGINEER for November 
2nd, 1866. roduction of the line of there adopted would 
be out of place in an article like the present. 





Aprit 10, 1868. 


THE ENGINEER. 


265 








Whitworth’s truly generous donation. Had this gift come from 
a wealthy nobleman or a great commercial millionnaire, highly 
as it would have been prized, the great lesson which it teaches 
us would have been i for in it we see, as well as a 
splendid example for the nation to follow, a striking affirmation 
of the want whigh is to be supplied coming from one who has 
felt that want; who, having fought with and conquered difficulty 
himself, now turns with an outstretched hand and open 
purse to help the wayfarer toiling on the almost unmarked 
path of science which he once trod. It is this which “ points 
the moral and adorns” the gift—it is this which at one blow de- 
molishes the arguments, if such they can be called, of that 
miserably short-sighted section of politicians, a few of whom 
have even now been found ignorant enough to deprecate public 
assistance being extended to the foundation of higher schools of 
science within the reach of those who must when young, depend 
on their handicrafts for support. Here we have a man who has 
felt that need in his own youth which he now does so much 
to remove for the sons of his fellow-workers. Let us not hesitate 
to accept with the gift the lesson it conveys, but profiting by 
the noble example set us by an individual prosecute the task 
which he has initiated. The foundation of thirty scholarships, 
each capable of maintaining a student in science at any of our 
higher schools, suggests the fact that at present there is scarcely 
a single institution to which a poor student could go without 
such an exhibition, and that most towns are without provision 
for that rudimentary t ing in sci which would enable 
an intelligent apprentice whilst labouring at his trade to attain 
such a proficiency as would entitle him to compete for one of 
Mr. Whitworth’s prizes, gaining which his subsequent advance 
would depend svlely on his own perseverance. Now assuming 
as a matter of course that Scotch schools and English colleges 
will extend every possible facility to men who have obtained 
these or other annuities for their support during the years of 
study, and taking for granted that Mr Whitworths great 
example will be followed by kindred action on the part of the 
country and of individuals, we think we can now congratulate our- 
selves on the commencement of a fitting provision for the highest 
class of study necessary to be pursued by the foremen of our 
great manulactories and engineering works. The first-class 
schools exist already, but without such endowments as those of 
which we are speaking. They have been altogether beyond the 
reach of those who most needed them. The want is therefore 
now thrown back to what we may call second-class or prepara- 
tory scientific schools within the reach of all. These we must 
have; they must be essentially local; their charges must be 
extremely low, though, perhaps, it would be unwise to make 
them merely nominal; they must, above all, be open at night. 
Their object and organisation must be as distinct from the 
common educational board or parochial schools as are the great 
colleges themselves in unison with which they are intended to 
work. Such schools as these are transcendently the need of the 
hour, and as such they now demand the attention of Parliament 
more pressingly in proportion to the additional advantages they 
will convey by reason of the great boon which Mr. Whitworth 
has conferred on his country. 











Sour KEnstIncton MusruM.—Visitors during the week ending 
4th April, 1868 :—On Monday, Tuesday, and Saturday, free from 
10 am, to 10 p.m., 9751; on Wednesday, Thursday, and Friday, 
(admission 6d.) from 10 a.m. till 6 p.m., 1988; total, 11,739; 
average of corresponding week in former years, 9763; total from 
the opening of the museum, 7,279,371. 

Ir is in contemplation by the War Department to call in and 
utilise all the Russian guns taken in the Crimean war, at present 
scattered about the metropolitan parks and other parts of the 
country. These guns have for a long time past been considered 
obnoxious to Russians visiting this country. Should Government 
decide to call them in they will be sent to the Koyal Arsenal and 
melted down. 

PRODUCTION OF OXYGEN.—In a recent paragraph we drew at- 
tention to the economical production of oxygen tor the purposes of 
using that gas in connection with an illuminating agent, and we 
have now to record a new process by which it can be obtained in 
great abundance. About a year ago the operation was tried suc- 
cessfully of procuring an economical supply of oxygen as from the 
protochloride of copper. This substance, Cu2 Cl, possesses the 
property of absorbing oxygen from the air, and becoming con- 
verted into the oxychloride represented by the formula Cu, Ci, CwO. 
Upon being heated it parts with the oxygen it has absorbed, and 
returns to its normal condition of protochloride. The alternate 
wer of absorption and restitution may be repeated ad injinitum. 

When this substance in a cold state comes into contact with the air 
it oxidises, as already stated, but the oxidisation takes place but 
slowly and is not completed for several hours. But by heating it 
the absorption of oxygen is rendered so rapid as to be almost prac- 
tically instantaneous, and under these conditions it is easy to per- 
ceive that a source is available for the supply of this gas which is 
both economical and abundant. It has been estimated that a 
couple of hundredweight of protochloride of copper will produce 
daily twenty cubic yards of oxygen gas at a cost of a fraction under 
sixpence. In addition to this singular property possessed by the 
Cuz Cl, it is capable of another reaction not less curious and im- 
portant. If atter heating it a few drops of hydrochloric acid be 
added the result is an instantaneous absorption of oxygen from 
the air, a decomposition of the acid, a fixing of the chloride, and a 
disengagement of watery vapour. The protochloride is thus 
trausformed into the bichloride, which is ready to give off chlorine 
at an elevation of temperature, and the application of this reaction 
would be practically apparent in the preparation of discolouring 
and disinfecting chlorides used in ditierent industrial manufac- 
tories and dyeworks. 

CONDITIONS OF TENDER FOR THE ST, PETERSBURG AND Moscow 
RaiLway.—The following are the principal points in the Minis- 
terial letter sent to the various companies who have applied for 
the contract for the railway in question :—The concession is to be 
for eighty-four yeass, dating from the Ist of April, 1868, and com- 
prises as well as the railway the fuay of Alexandrowsky. The 
contracting party must engage to supply and maintain sufficient 
rolling stock for the demands of the service, both as regards pas- 
senger and ise in the busiest seasons. During the 
first and second years the contractors are bound to replace 
all rails that may have become unfit for service, and to 
substitute new iron bridges for the wooden ones now in 
existence, gradually all along the line. During the same 
period the company is bound to purchase sixty-one locomotives 
for goods trains, twenty-four locomotives for passenger trains, and 
two thousand wagons and trucks. The cost of their purchases and 
repairs are estimated at fourteen millions of roubles, or a little 
more than two and a quarter millions sterling. The rolling stock 
is to be obtained as far as possible in Russia, either at the works 
at Alexandrowsky or other establishments. During the first two 
years of the contract rails and other materials required immediately 
tor reparations will be admitted free of duty. After that period 
such privilege will only be granted in the case of materials which 
cannot be obtained in Russia. The present tariff for passengers is 
to be maintained, but the company taking the contract is expected 

to devise a, plan of reducing the freight of merchandise. The 

transport of troops will be effected under the direction of the 
military inspectors attached to the line, but when such transport 
shall interfere either with the regular passenger or goods traffic 
the Government will indemnify the company for its losses in that 
Tespect. 





INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 257.) 

‘Muzzle Pivoting Gun Carriages for Naval Armaments,” by 
Captain Heathorn. 

Mr. President and er co Sa a matter of 
increasing interest, as appear to be getting larger 
and more a ane on ike alee hand trained gunners 
are scarce and more difficult to procure ; a present day artilleryman, 
whether for sea or land service, is no ordinary labourer, enlisted in 
a tavern and trained in a week, but one upon whose fair intelli- 
gence and careful professional preparation much depends. Vacan- 
cies amongst these mili ics may be filled up with raw 
material, but an apprentice at sea, or a recruit on shore, is 
no manner of substitute for a sailor, gunner, or a land artillery- 
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defensible position of guns. 

These considerations point to the fact that both guns and gunners 
demand at our hands as much protection as possible. As I said 
before, the former are expensive, the latterscarce, and it behoves 
us to guard against the injury to, or destruction of, either in every 
way we can, So the necessity ofa minimum, or smallest possible 
embrasure or port, presses itself upon our consideration, and with 
it the use of muzzle pivoting gun carriages. 

To this end there are already many projected and several com- 
pleted constructions before the world. Already rival inventors (of 
which I am one) are in the hot enthusiasm of faith in 
their own ideas to handle pretty roughly those of others—but 
every mother thinks her own crow the blackest, and will continue 
so to dofor ever and ever. In the end the best will probably take 
the lead, and though a construction seriously encumbered by the 
suggestions, alterations, and innovations proposed and carried out 
by the ever credit participating reinventor found always in the 
wake of a bright idea, may nt but a sorry resemblance to its 
first self. ‘* La débutante” isstill the same individual, whose 

is plished not with, but without, the aid of her deco- 
rations, 

These constructions or projected constructions brought out in 
about a dozen different forms, of which Capt. Blakely, R.A., 
Capt. Scott, R.N., Col. Shaw, k.A., Col. Ingliss, R.E., Mr. Mallet, 
Austra, Gruson, &c. &c.,and myself are respectively the originators, 
may be classified under these following heads :—(1) Those that 
absolutely or approximately muzzle pivot a gun ona fixed material 
pivot ;'(2) those that do the same thing on an imaginary pivot ; 
(3) and those that using the imaginary pivot have the mechanical 
arrangement for producing muzzle pivoting motion, wholly apart 
and separate from that employed to lift the body of the gun 
through the necessary passage in space, which necessity is of course 
common to all. 

I do not think it advisable here to go into any minute explanation 
of the various methods brought forward by inventors, as this 
paper purposely dves not bear upon the point. Should any one wish 
tor further information upon my construction I shall be happy to 
furnish them with it on the 20th inst. when I have the honour of 
reading a paper upon the subject at the United Service Institution; 
but I will endeavour to enlarge upon the common aim to which our 
various projects tend. This, as 1 before mentioned, is a minimum 
embrasure which possesses the following advantages :— 

Guns and gunners obtain i i protecti 

To clear a port from “* back flash,” a gun on an ordinary carriage 
must project its muzzle considerably through the port; not so with 
amuzzle pivoting carriageandaminimum embrasure, In proportion 
to its lessened area so is the lessened projection of the gun muzzle. 
In turrets this is a very great advantage, because their circular 
construction, combined with their thick wall, throws great difticul- 
ties in the way of running out a gun and carriage ** well home.” 
Again, on a broadside armament the gun muzzle projecting less 
through a port, enables a considerably higher angle of traverse 
to be obtained. 

The sill of the small embrasure used with muzzle pivoting gun 
carriages will be always higher from the deck and from the water 
line than that of the present port, and though I understand much 
has been done to this end for this last-mentioned construction, viz., 
shutting up the lower half of the port below the gun’s muzzle as it 
lies at point blank, and fires in that position, or in elevation, re- 
opening again for depressed fire. This advantageous construction 
(if it is one) still applies to muzzle pivoting gun carriages and gives 
the same benefit; for at the same maximum elevation deemed 
necessary for and given to a muzzle pivoting or trunnion pivoting 
gun, the muzzle of the former is always highest. 

In all positions of elevation firing the gun and carriage are more 
protected by the high port sill, by which they are much more com- 
pletely defiladed. 

Loading is facilitated, and its accompanying mechanical arrange- 
ments for the purpose of delivering charge and projectile at the 
gun muzzle simplified, by the position of the latter being constant 
in space. 

The field of observation of a small embrasure with a muzzle 
pivoted gun is not so much lessened as may be at first supposed; 
for what is lost in area is made up by the advantage gained by the 
gun muzzle being always in the centre of the port, and never as 
completely crossing the line of view, as trunnion pivoting guns in- 
variably do at high angles of vertical or lateral pointage. Muzzle 
pivoting guns should be sighted beneath for all depression firing, 
and as usual above for elevation. 

A word more in conclusion. Those compromising constructions 
that are content to get a very limited vertical are by dropping the 
muzzle as they lift the body of the gun through space, for the 
always granted desirable object of using lower power, are 
objectional for this reason—they are not on a principle capable of 
extended development; for if an attempt is made to increase the 
vertical arc and give the gun a few more degrees of elevation or 
depression on this system (which will be absolutely necessary by 
and by), the proportionally increasing passage of the gun's wobbling 
muzzle immediately demands a large embrasure. ‘They miss both 
the advantages appertaining to muzzle pivoting carriages and 
those on the usual method, without participating in the peculiar 
benefits belonging to either. 


** On Fixed Central Batteries,” by Captain T. E. Symonds, R.N, 
THE system of fixed central batteries is the result of one of 
those alternatives which, although appearing at first sight 
to be surrounded by difficulty and yey Se develope resources 
which lead to ultimate success. It may be said to have originated 
in the Warrior, the fineness of whose fore and after body were 
inadequate to bear “ plete protection.” The armour plated 
— was therefore terminated abruptly by straight bulkheads 
‘orming a rectangular central battery. The fore and after body of 
the ship being fitted with a cellular arrangement left the extremi- 
ties comparatively light, thus securing sea-going qualities for which 
she is still pre-eminent, giving her superiority in bad weather over 
ships of inferior sea-going properties, though more heavily armed. 
Had the proportions and arrangement of later ships assimilated 
somewhat with this magnificent specimen of naval architecture 
better results would have been obtained, and some return might 
have been made to elegance of form, which is not incompatible 
with efficiency. 

The Achilles, having Captain Coles’ belt in addition to the 
central battery, is an instance of the efficiency of a ship of similar 
proportions though somewhat coarser lines, to enable’ her to carry 
that additional weight of armour. , 

It will not advance the object of my paper to go closely into the 
details of the performances of the ironclad fleet, which are well 

















known. I shall therefore confine myself to stating that in all cases 
those ships having central batteries, or central batteries with 
Captain Coles’ belt, ap to have given better results as sea-going 
ships than those saleh bere been completely armoured, as might 
have been ex: Recent practice in these armour-clad ships 
in no way differs therefore from past experience, which tells us 
that as you approach ‘complete protection,” or in other words 
as you the extremes, so inevitably does the ship become 
generally protease. y 

The first thing done when in chase is to clear the extremities, and 
thus centralise the weights as much as possible. In bad weather 
guns and even anchors are sometimes removed from their places as 
near amidship as possible to attain the same object. 1t seems 
strange that this “golden rule” should have been departed from in 
the Bellerophon and other ships, especially when by adhering to it 
the balance of advantages would preponderate so decidedly. 

The most remarkable defect in the earlier examples of armour- 
lated ships was a total ab of protected end on fire—which 
y the bye, is not remedied in the Bellerophon, whose line-a-head 

fire from bow guns on the main deck cannot be relied on. It was 
this manifest weak point in the broadside system which was justly 
and severely criticised by Captain Coles, and which for a time 
gave his system such a prestige. As a warm advocate of the broad- 
side system for sea-going ships, to meet his valid objections I 
designed the arrangement for end-on-fire shown in the diagram 
No. 2, which was submitted to the Admiralty and to the loyal 
United Service Institution early in 1863, and at this meeting in 
1864, together with the model now on the table. 

Although obtaining a converging end-on-fire on the upper deck 
by recessing the forecastle bulwarks the main deck guns train only 
at an angle of 22 deg. with the keel, through a port constructed at 
the junction of the armour plate with the side, with a command of 
45 deg. This was considered a great step in advance of the old 
system by some, but much ridiculed by others, It was very satis- 
factory to see alterations being made for the adoption of this 
system on the upper deck of the Minotaur in July, 1864, which 
have since been carried out in the Northumberland and Agincourt. 
There was, in fact, no approach to efficient line-a-head fire with 
protected guns except from a forecastie breastwork as described, 
until the middle of the year 1865 beyond that fitted to the Enter- 
prise, Favourite, and Research, they being flush deck versels with 
square central batteries having ports in the transverse bulkheads 
with short turn-down bulwarks, the guns firing over the deck at 
an angle 15 deg. with the keel. 

In the meantime there was no lack of designs for end-on-fire in 
coast and harbour defence ships, gunboats, and other vessels having 
three and in some instances four guns to fire ina line with the 
keel at either end, which, I may remark, were quite as capable of 
keeping the sea as the Koyal Sovereign or any protected cupola 
ship of that period, among others the model on the table designed 
by Mr. Rd. Koberts and myself in 1860, presented to the Admiralty 
in the early part of 1861, and exhibited at the Great Exhibition in 
1862. This was followed by a design for a central oval battery with 
two guns, and in May, 1863, for a river gunboat with a diamond- 
shaped shield pierced with eight ports in which four guns were 
to be mounted, any three of which might be fired ahead, astern, 
or on either broadside, the guns and all principal weights being dis- 
tributed around the centre of buoyancy, which, together with the 
action of the twin screws in a vessel of her dimensions, : light 
draught, and form, would cause her to turn with extraordinary 
facility. I consider the angle presented by the two inclined sur- 
faces better calculated to deflect shot than a turret. The guns on 
the faces of this battery train through an are of 90 deg. on the 
same pivot. 

Increased weight of armour and guns, combined with the 
decreased number of the latter, involved still farthcr contraction 
of the central battery, which thus added to the difficulty attending 
“‘end-on” firing in frigates and corvettes. I presume it was in 
consequence of this difficulty that the Bellerophon and Pallas were 
both originally designed with a similar deck arrangement and 
battery to that adopted in the Favourite, which, though well calcu- 
lated for gunboats, was totally inadequate for such heavy-ships; 
but no substantial method for fitting central batteries with ** end- 
on” guns firing through fixed bulwarks being recognised at that 
date, there was no other alternative. 

Next in order come the Viper and Vixen, which have earned the 
unenviable distinction of being the most useless and dangerous 
vessels ever sent to sea under a pennant, and asI predicted at 
this Institution in Marchi, 1867, have tended to bring the twin- 
screw system into disrepute by the inefficient and complicated 
manner in which it was applied. 

In May, 1864, I was invited by the Admiralty to send ina tender 
and design for the construction of a gunboat in competition with 
these vessels, fitted with twin-screws, on the plan advocated by 
the late Mr. Richard Roberts and myself (a method which I still 
commend to this meeting as the best and strongest for fitting 
them, especially for monitors and all full-powered vessels), 
Objecting to the Admiralty design for their armament and con- 
struction, they being open-deck vessels of 700 tons, having straight 
armour-plated breasjworks thrown across them, forming a species 
of open cen battery—I submitted two designs, represented by 
the model on the table, in which I proposed a method of fitting 
the bulkheads so as to protect the guns from flank fire and admit 
of their being trained through an arc of 65 deg. in the same port, 
viz., 15 deg. and 80 deg. with the keel (a decided advantage over 
the Enterprise’s port, which had a command of 12 deg.). 

Foreseeing the necessity for some protection trom the sea in 
heavy vessels of this description, I showed two methods of giving 
it— one having a topgallant forecastle, with an arrangement for 
moving the bulwark vertically on a hinge or a gate, so us to form 
an embrasure for the gun, instead of turn-down bulwarks in short 
pieces; in the other covering the toredeck and battery with a con- 
tinuous light spar deck over a standing bulwark, thus forming a 
‘fixed embrasure,” or indent, the guns firing clear of the deck 
and side at the greatest depression, in lieu of tiring over the deck, 
as in the Viper and Vixen, without any depression, the gun being 
protected from weather or debris, and always ready for action. 

For these inventions I received the thanks of the Admiralty, 
who complimented me on their novelty andetliciency; but although 
my tender was £2 10s. less than that of the Vixen, and my designs 
embodied plans which have since been adopted, it was, however, 
declined. I learn that these vessels are now being fitted with a 
hurricane deck. 

Encouraged by the reception my designs met with at the Admi- 
ralty I protected them by a patent in September, 1864, in which I 
embodied the application last referred to. On the main deck of 
frigates this has been characterised as the indented side or internal 
sponsen, in contradistinction to external sponsons and other con- 
trivances for attaining end-on fire. 

It was contended on a recent occasion that my arrangement of 
recessed forecastle bulwark surmounted by a top-gallant forecastle 
of 1863, shown in di No. 2, was an anticipation of this inven- 
tion. It certainly did not occur to me at the time I designed it, 
nor can it be considered by any disinterested person as iden 
with the bolder and more important conception of forming an in- 
dent on the battery deck either of a corvette or frigate some 80ft. 
or 90ft. from the stern, in which the departure from the ordinary 
construction of the hull at an important point involved serious 
considerations and elicited grave doubts and misgivings that have 
not altogether vanished, although practice has proved it to be one 
of the most valuable acquisitions to naval construction. In fact 
the distinctive features in the Hercules are that invention and 
the embrasured ports recently adopted on her forecastle, for which 
I also received the thanks of the Admiralty. 

The Pallas was the first ship in the 
other nayy in which this improved method of firing guns from a 
central broadside battery was ever spplied, vege Migs con- 
templated in the original design of t ship, under- 
Went several alterations riang 1 ins completion, She was 
originally designed in 1903, with a ceritral battery 
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having the flush deck arrangement before described in the Enter- 
prise, Research, and Favourite. 

At the close of 1864 (about six months after the presentation of 
my plans) the original design was altered by = off the corners 
of her square box so as to admit of a greater arc of training tc her 
guns and subsequently to her launch; the flush deck arrangement, 
—— nearly completed, was abandoned, a spar deck and fixed 
bulwark being fitted in accordance with the plan recommended by 
me for the gunboat, but with this difference, in my design, the 
faces of the *‘ indent” were rounded and inclined so as to offer the 
least resistance to and prevent lodgment of water and admit of the 
depression of the gun, whereas those of the Pallas are square and 
have not those advantages. 
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The Bolivar forms the next, and, perhaps, best illustration of 
my principle extant, Built and engined by Messrs. Dudgeon orizi- 
nally for a blockade runner, she was afterwards converted and fitted 
out by me for the Venezuelan Government as an armed transport 
with a central battery on my principle. The indents are 7Oft. re- 
spectively from the stem and stern, so as to prevent over-weighting 
the extremities, under a continuous spar deck 7ft. high. The muz- 
zles of her 70-pounder rifled guns were only 7ft. \6in. above the 
water line in an indent of 4ft. When going at high speed against 
a head or beam sea the guns were worked effectively at 10 deg. 
with the keel, the flare of the bow practically throwing the wave 
ae the indented ports, which were kept open in almost all 
weathers. 
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The practical lesson conveyed in this vessel is, that with a trifling 
alteration in the superstructure a powerful ‘* end-on” ar t 


ciation of the “‘twin-screw system,” which entirely obviates the 
difficulty of manceuvring long ships, either under steam or canvas. 

No one will question that a short long-heeled ship such as the 
Pallas, with large area of rudder and a screw of great diameter, 
would describe a circle in less space than an apnea screw 
ship one-fifth longer, but smartness in describing a circle cannot be 
compared in a military point of view with that certainty of pivot- 
ing on the centre alone attainable by twin-screws in the longest 
ship, the value of which has been so often proved. 
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To contend that the same sea speed is attainable in a short sharp 
ship as in a long one is simply to ignore all past experience and to 
refuse daily evidence to the contrary. I will not deny that the 
same speed may be attained by a short ship in smooth water, but 
no pressure, whether of steam or sail, will ever force her against a 
head sea at the same speed as a longer and narrower ship of cor- 
responding tonnage and horse-power; nor will she ever have that 
steadiness of platform due to the longer and narrower body, pro- 
vided the floor be long and the weights properly disposed. 


MAIN DECK 








can be fitted in the course of a few weeks, or days if required, to 
pear cry ae d small high-speed vessels of ordinary construction, 
and that in the event of an emergency a fleet of such vessels might 
be extemporised at a trifling cost that from their high speed and 
sea-going properties would pr.ve an invaluable adjunct in repelling 
a hostile fleet. May I ask by what arrangement of the turret 
system such results could be attained in similar vessels? Many 
doubts were expressed as to her success when fitting out, but the 
extraordinary results attained by her in every species of weather 
satisfied me that much greater scope might be given to the inven- 
tion in vessels of a larger class, Acting on the experience gained 
in this vessel I designed the frigate shown in the diagram No. 8 
‘*On my combined end-on and broadside principle,” having four 
guns at either end of the central battery firing in a line with the 
keel through an arc of 90 deg. from the same port without chang- 
ing pivot, a point of the utmost importance in working heavy guns 
at sea. It is to be regretted that although this plan is to be 
adopted on the upper decks of the Audacious and Invincible, it has 
not been applied in the battery of the Hercules, as it would have 
materially increased her efficiency without demanding any com- 
pon. In fact, by its application the battery of thatship might 
nave been reduced several feet, still retaining the same numberof guns, 
or by extending it 10ft. those guns now at the bow and stern might 
be taken into the battery with great advantage, and thus relieve 
the extremities of their weight and the armour-plated portion pro- 
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tecting them. This design was submitted to the Admiralty 1st 
October, 1866. It also embraces a method of curving the inoue 
outwards to repel the sea and of recessing the broadside ports by 
which an arc of 90 deg. training is obtained, thus materially in- 
creasing the command of the battery, which, in conjunction with 
the end-on guns, secures an all-round fire, hitherto never attained. 

Diagram No. 7 represents four designs for ironclad, central 
batteries made about that period by myself and Mr. Dudgeon, which 
naturally followed in the wake of the Bolivar’s success, they being, 
in fact, but a repeat of those before shown for harbour » wong 
with the addition of a fixed bulwark and light spar deck, which I 
consider indispensable. There have been many sacrifices made in 
the construction of our latest ships on the score of economy and 
handiness. I believe true economy to consist in general efficiency, 
and that no matter what the first cost, the best is the cheapest in 
the end; but I doubt if these properties will be attained oy the 
curtailment of proportions which the experience of the last half 
century has proved the best for weight carrying ships. As to 
handiness, these sacrifices are in a measure due tothe tardy appre - 
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If, notwithstanding these well-known practical truths, short 
ships are to be perpetuated in the royal navy, that association of 
sf weight, &c., with buoyancy,” so much and so justly dwelt upon 
in earlier papers read at this Institution, becomes more vitally 
necessary, for to overload either extremity of such a ship is fatal 
to her performance at sea. Looking at the diagram No. 1 of the 
Bellerophon’s battery deck it does not appear that this principle 
has been adhered to in that ship, which accounts for her pitching 
heavily and losing speed at sea. Had her bow battery and guns 
(which are useless except in the finest weather) been added to her 
main battery on the plan shown in that model and as in diagram 
No, 8, she would be a far more powerful ship, a better sea boat and 
steadier gun platform, and more obedient to her helm. 
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The model referred to is that of a frigate on my principle, sub- 
mitted to the Admiralty 29th July last by the London Engineering 
and Iron Shipbuilding Company (Limited), in competition with 
other firms, embodying my patent principle for lifting twin-screws 


and embrasured ports. The proportions of this ship differ from 
the Audacious, No. 9, a ship of the same class building by the 
Admiralty, as follows :-— 
Competitive Ship. Audacious. 
Length ... éve a ae oe -» 280ft. 
Breadth ... ooo coe «= DFE. ae ove we «5 Aft. 
Draught ... pe ey); ry ee «. 22ft. 
Tonnage ... ite ~~ 2 ow wa « ae 
Horse-power  ... see B00 nee ee ae 800 
| eer av ao “ coo eve. SBOE. 


carried ... tons. ... ove 450 tons. 
The midship body of this competitive ship is nearly parallel for 





about one-fourth her ha’ a long flat floor, the topsides 
being curved to repel sea no described. The object 
sought to be attained in this design was to make her a smart, easy 
fighting ship under steam with a moderate spread of canvas, to 
have the heaviest broadside and end-on armament that can be car- 
ried by a ship of her tonnage with due regard to other qualifica- 
tions. I cl: the following advantages over the Audacious by- 
adopting the proportions, form, and arrangement described, viz. :~ 
Competitive Ship. Audacious. 
Main Deck Battery. 

Eight guns to train through an | Six guns to train through an 

arc of 90 deg. Fare of 60 deg. 
Four of the above in indents fir- | No end-on fire on this deck. 

ing at 10 deg. with the keel, 

and 10 deg. abaft the beam, 

giving a command of 90 deg. 


Upper Deck. 
a Fg through an arc of | Four through an are of 90 deg. 
eg. 


She will carry fifty tons more coal, and having less area of mid- 

ship section will require less power to drive her at the same speed; 
in other words, she will attain a greater speed than the Audacious, 
while the longer floor, aided by the form of her superstructure, 
will support her in going against a head sea and tend to speed and 
sea-going qualities. 
_ Had I to design this ship without any restrictions, I should 
increase her 100 tons and » her a continuous light spar deck. 
[t is somewhat remarkable that with the experience afforded by 
the Bellerophon and other ships errors so evident in them should 
be reproduced to a greater extent in the Hercules, in which ship 
it appears that neither concentration of weight nor armament have 
received due consideration. : 

As an advocate of the broadside type I regret to see the ship, 
which, for a time, at least, will be cited as the exponent and 
champion of that system, so fatally deficient in some of its principal 
‘eatures. Apart from the wide distribution of her armament, 
from which it appears that the desire to place guns in a formidable 
position anywhere has overcome every other consideration, I 
chink that the unprotected state of her fore boiler-room and 
engine-room (which will be at the mercy of the smallest gan when 
vt a trifling inclination), are weak points that should not exist ina 
ship of her magnitude, which are by no means counterbalanced by 
the thickness of her plates and backing in other localities, the 
utility of which I much question. 

Ships as well as other things are strong in proportion to their 
weakest parts, and this no doubt is the weakest point in her. 
Having decided on so costly a structure, is it true economy to step 
short at a few thousands, and thus peril success? 

With an increase of tonnage which would incur a probable cost 
of £20,000—a mere atom as compared with sums expended in 
recent alterations—this glaring defect might be remedied in future 
ships on the rs Sues by carrying out the same form 
and arrangement of battery and superstructure indicated in the 
model :—See diagram No. 10. 


d 
Hercules. 


Proposed Ship. 
Length arm rem 340ft. sabe xs 325ft. 
Beam dee see 58ft. = ues HOF. 
Draught... oon 24ft. Gin. s 24ft. Gin. 
Horse-power ove 1200 oe ill 1200 
Coals eve ove 1000 tons 600 tons 


These dimensions will admit of the main deck battery being 
extended so as to include the fore boiler and engine-room, and to 
carry seven days’ coal, the armour and the guns now at the 
extremes being removed, and 8in. plate being substituted for Qin. 
at the water line. The armament will consist of the following 

uns :— 
, Proposed Ship. Hercules. 

Main Deck. 

12 18-ton guns, in battery. 8 18-ton guns, in battery. 
1 10-inch gun forward 
1 10-inch gun aft. 

Upper Deck. 

4 18-ton guns 

6 7-inch guns 4 7-inch guns. 

There are many important advantages attached to this system 
beyond the mere centralisation of weights, which, being of import- 
ance in a structural as well as a military point of view, I will briefly 
refer to. 

By retiring the bow and stern batteries in the manner described 
a corresponding lightness in the construction of the fore and after 
hody is practicable, and the necessity for a level deck is avoided. 
Thus considerable sheer or spring may be given at either end—the 
superstructure of the bow may have a certain amount of harping 
or flare which is indispensable in over-weighted ships that do not 
rise to the sea. The guns being retired within the battery have 
the same command as when on the bow, but are far less liable to 
injury from a collision; they are, moreover, protected all round, 
and therefore cannot be enfiladed. Being nearer the centre they are 
pointed with less difficulty, there being less motion than at the ex- 
treme, and will not be submerged in pitching as they con- 
stantly are when on the bow. All the guns being within the bat- 
tery there is far less danger and difficulty in serving them, they 
being in close proximity to the magazine and shell-room. 

I may add that in the arrangement thus described no point of 
‘impunity ” occurs, whereas in a sea-going turret ship it is repre- 
sented by an arc of 23 deg. to 25 deg. on either bow; that an un- 
interrupted “‘ end-on” and ‘‘all round” fire is secured withoutany 
compromise of speed sea-going qualities, accommodation, or health; 
and lastly, that it involves no complexity of construction, and is 
readily adapted to almost every class or form of existing ship. 





LAUGHING GAS is being used with wonderful effect as an 
anesthetic. ; , ’ 

THE SECRETARYSHIP OF LLOYD’s.—By the resignation of Admiral 
Halsted this post has been vacant for some time, and the com- 
mittee for managing the affairs of Lloyd’s are accordingly adver- 
tising for a secretary. We see that “eget a salary of £1000 a 
year, though no promise is made in the advertisement of any 
yearly increase, ft is not likely that this salary would remain at 
a minimum of £1000, as the secretary to the kindred association 
receives from £1200 to £1500. Amongst tite names of the appli- 
cants for the appointment we hear those of several gentlemen con- 
nected with underwriters and insurance brokers, and also of 
Captain Colomb, R.N., the flashing signal inventor, and Mr. Gray, 
the marine secretary to the Board of Trade, whose salary is, we 
believe, now £800 a year. Supposing that the report with refe- 
rence to the last gentleman be true, and that in his case £200 a 
year more are held to outweigh a better social position, it would 
afford another instance of the superior attractions for really work- 
ing men in the Civil Service of harder work and its necessary con- 
comitant—higher pay. 

CaLcuTraA WATERWORKS.—The Calcutta Waterworks, let about 
twenty months ago to Messrs. Wythes and Brassey, are progressing 
favourably under Mr. R. Paton, C.E., the contractor's agent in 
Calcutta. The engine-house at Pultah, at which place the water 
will be pumped from the river, is well advanced; the second engine- 
house at Tallah is up to ground level, and the foundations of the 
third have been laid. These three engines are to deliver nine 
millions of gallons in ten hours with a maximum lift of 3lft. 
Pultah is sixteen miles north of Oalcutta, from whence 
the water after being purified will be conveyed to Tallah through 
42in. mains. At Tallah a reservoir will receive the water, from 
which three force pumps delivering three millions of gallons in 
twenty-four hours, with a maximum lift of 7O0ft., will force the 
water into a 30in. main, a distance of 4500ft., at which point 
branch pi The contract cost of these works as designed 
, ao . Smith, the town engineer, is 47,94,310 rupees. —Bombay 
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GARRISON POINT FORT, SHEERNESS. 


Havine in our last impression given plans and sections of 
two floors in Garrison Point Fort, we now complete our illustra- 
tions of this important work at page 258, and we supply the 
tabular statement of armour plate tests referred to in the pre- 
ceding article. The plate tested, of which we record the 
particulars, wag made by Messrs. Cammel and Co., of the 
oe Works, Sheffield, early in 1867. It was bin. thick. 

en resting against a backi 

of sand bags the indent of the 
68 Ib. service cast iron shot 
fired with a full charge of 16 Ib. 
of powder at 30 yards range 
was 2in. When the oo was 
suspended in a way to 

sently explained the indent, with 
the same charge, was 2°375in. 
The indent of a chilled shot with 
pointed head, weighing 1154 Ib., 
fired with a 9 Ib. charge from 
the 7in. rifled gun at seventy 
yards range, was 5'7in.; and 
the figure of merit awarded to 
the plate was Al, or the highest 
in the Shoeburyness classification. 
The annexed cut shows the form 
of the specimens tested, and 
their position in the plate. 

Armour plates for fortifications 
are required to comply with the 
following conditions, and to 
undergo the tests, particulars of 
which we subjoin. 

They must be of the best soft 
fibrous iron, perfectly welded 
throughout, and in every respect 
of the most suitable make and 
description for resistance to can- 
non shot. They may be either 
rolled or hammered, but in either 
case must be manufactured 
throughout to the entire satisfac- 
tion of the inspecting officer of the War De ent. When 
finished they must be free from flaws and other defects, except 
very slight surface blisters. 

As soon as possible after a given number of plates have been 
made, the inspecting officer selects samples at random, and these 
are sent to Shoeburyness for trial. The samples are not generally 
more than about 6ft long and 4ft. or 5 ft. wide. This trial consists 
of the following tests:—Each sample plate is suspended by strong 
links from an overhead beam, so as to be perfectly free to swing 








on being struck. If of moderate thickness, that is to say up to 
about 6in., the plate is struck several times by common cast 
iren spherical shot, fired with the service charge of 16 Ib. of 
powder at a range of thirty yards, the shot being planted so close 
to each other that the indents overlap or very nearly so. Plates of 
greater thickness than 6in. are struck by spherical shot from 
heavier guns. After this has been done, the plate is struck by a 
chilled cast iron elongated shot with a pointed head, fired from 
a rifled gun at seventy yards with such a charge as just to effect 








complete penetration. The force thus employed for penetration 
as well as the amount of indent caused by the spherical shot are 
noted. The effects of the repeated blows, especially on the rear 
side of the plate, are carefully observed, and on the result of this 
and other general indications the plate is awarded its figure of 
merit in one of the three classes A. B. C., each class having again 
three degrees in itself. In addition to the foregoing proof small 
samples are also sometimes taken for trial in test machines, for 





resistance to tension, compression, and deflection, and the results 


observed, especially as regards the elasticity of the iron and its 
appearance on fracture—an example of the mode of test is given 
in the tables. 

When armour bars or planks are used they are required to be 
equal in quality of iron to the armour plates,and are manu- 
factured by rolling in grooved rolls. They are usually of 
sections varying from 12in. by din. to 20in. by 8in., and in length 
from 12ft. to 24ft. 

Samples of the armour bars or planks are selected at random 
by the inspecting officer of the 
War Department, and sent to 
Shoeburyness for trial. The proof 
consists of the following :—Kach 
bar or plank is fixed in a timber 
frame in such a way that its 
ends only are held, the distance 
between the supports being about 
10ft. It is then struck at inter- 
vals between the supports by 
common cast iron spherical shot, 
fired from the 68-pounder gun, 
at a range of ten yards, with 
reduced charges, and its capa- 
bility of bending under these 
blows is carefully observed. The 
effects also in rear of the shot 
marks, as well as the depth of the 
indents themselves, are noted, and 
in case of the bar giving way 
the nature of the fracture is 
recorded. On these results and 
other general indications the figure 
of merit is awarded, the order 
of classification being the same 
as for common plates. Small 
samples are also occasionally taken 
for trial in test machines. No 
armour plates or bars can be ad- 
mitted into any work, unless they 
have been represented by samples 
that have successfully 
the above proofs. Armour bolts 
are made of iron specially pre- 
pared for the purpose, and they are tested by means of falling 
weights, the amount of elongation at the time of fracture, and 
the contraction of area at the point of fracture being minutely 
observed. On these and the general appearance of the iron in 
the fracture, together with results obtained in common test 
machines, the passing of the iron for use in the works depends. 

In conclusion we beg to express our thanks to the authorities 
for the courtesy with which they have placed valuable informa- 
tion and excellent drawings at our disposal. 





ARMOUR PLATE SERIES. 


Results of Experiments to ascertain the Resistance to Depression and Set under a gradually increased Thrusting Stress of four specimens cut out of Armour Plate received from the Royal Arsenal, Woolwich, 


per Lieut. English, R.E. 















































































































































a | 
2 Original Stress in Ib. per square inch.—Depressions and Sets, inch.—Length, 2740°41 ; two diameters or 2}in., 2742°43 ; one diameter, Ijin. g2 ; $ 
~ Sok ao 
Test | & & Ultimate | @ FO] SF 
No. 5 2 5 s : 5 s s s ; ; s $ s > ; 5 ; " $ ; 5 5 | depression.| o , Remarks. 
Plelelelelelelelelelelelelee]2]e] 2] e128] es] €] €| | [s/s] s fectireni gs! by 
Plz |*/e& |e es el al se al ae |e else sl els} s} ses) s) sy; sl) ) se) sss is gs] 5s 
B 
2740 @ | 1128) 1°009} 010 | 011 | 012 | 016 | ‘019 | “021 | “024 | “027 | 030 | 035 | 040} “059 | °078 | “098 | “122 | “145 172 | "198 | *252 | *326 | °410 | °527 |-612/'698)'788) ‘854 = 37°8 |22,500] 120,000 | Bulged ant 
g Set “014 020 027 035 “072 139 402 842 = 37°4 skowed, 
ic} 
2741 do. do. | °009 | -010] -011 | °015 | 018 | 020 | -023] -027| -030 | -034 | 038 | 053 | *072] -095 | “119 | “145 | ‘174 | “202 | °255 | “330 | “415 | +530 | 628/-730/'840| 920 = 40°9 /22,500| do. do. 
Set 012 “019 025 “031 +065 137 “410 002 = 40°1 
2742 Z do, do. | °004 | -004 | -005 | -008 | °010 | “012 | *014 | ‘015 | ‘017 | -018 | *020 | 029] -037 | ‘048 | -059] *O71 | ‘O87 | “100 | *122] "160 | 202] -242 |-280/'318/'353| 394 = 348 /22,700/ do. do. 
g Set “010 *012 “015 -030 “062 "192 "380 = 33°83 
| dd 
! 8 
2743 do. do. | 004 | ‘004 | °005 | 008 | 009} °010 | ‘012 | °0133] “015 | “016 | “018 | 027 | °035 | ‘046 | “056 | *063 | “082 | "097 | “120 | “157 | *198 | *238 |°277 |-312/"348) 383 = 30°9 |22,700 do. do. 
Set “008 “010 “013 “029 *060 "183 "873 = 33°1 
Resistance and Ext , Set and Rupture under a gradually increased Pulling Stress. 
Original. Stress in Ib. per square inch.—Extensions and Sets, inch ; length, 2}in. Fractured. Extension. 
Test No. Description. , “ 2 Elastic stress | Ultimate stress yo elastic . | Difference. : = 
j 7 ; - > ; . ‘ ti ‘ ; ¢ 3 a 
3 3 $ $ s & < s s $ s s s $s 3 per square inch.|/per square inch. aod ultimate. 3 $ Nate Per 3 $ 
Sia siesyelse si sgiagi sisal si[ ai sis <4 [A loont.) & | fe 
B 2738 3 1°128 | 1000} °010 | 015 | °020 | -024 | -028 | ‘031 | 0834] -036 | ‘038 | *04) | “043 | “062 15,100 16,044 94°4 110 | -950 | 050 | 50 03 12 
4 Set 000 “000 000 “022 
i 
B 
2739 4 do. | do. | ‘012 | *015 | 020 | "023 | °026 | 028 | -030 | -032 | °034 | “041 | °050 18,900 15,592 89°1 110 | 950 | 050) 50 03 12 
Set “000 “000 “007 













































































Results of Experiments to ascertain the Resistance to Extensions, Set and Rupture aa a gradually increased Pulling Stress, of sia specimens planed out of Armour Plate received from the Royal Arsenal, 


oolwich, per Lieut. English, RE. 






































; 4 Ult. pet. 
3 Origioal. Stress in pounds per square inch.—Extensions and Sets, inch. ~Length, 10in. i BE ig $ Fractured. Exten- 
a _ re sion. 
Ss ° rh : 
Nol = 8 | glelelelele glelelelslelelelelelelelelelelelelelels shes g (sildalesl.lel om lal. 
2 | 2 (2/8/2/§)8/8/8/8/ 5/8/28) 5) 2)5/8 13/8/22) 2/2) 2/8/58) /2)8/ 8) Se) S | ee) eels 2/8) els se 
F 2/4 |S|Sisisisislslslaial\alala|slalal ele le sisi sls slslsl/sislsi si sis) F |g | ss Es “| 8 Re 
AQ | | | | — 
B | | se | | | 
2714 Outside | | 1-138 | 1-000 |-021 |-023 |-024 -026 |-028 |-080 |-032 |-024 |-041 |-048 -060 |-070 |-088 |*111 |-150 |-172|-215 |+288 |-276 |-805 |-360 |-412 |-460 |-500 |-588 |"675 |-760 |842 |-960 |1-07 |1°20|1°42| 1°86 |17,500 42,384 |41-4|1-00 |785 |-215 |81°5 2-13 a8 
Set | “000 009} 024 “060 “103 ‘171 231 “810 
5 | | 
2715| Centre $| do. | do. }02|-026 -028 -030 “031 |-083 |-035 |038 |-042|-046 *060 |-081 |-102 |-115 |-161 |-174 |-210 |-234 |-275 |310 |-372 |-418 |-465 |-522 |-590 |-646 |-730 |-820 |-940 |1-06 1°23 16,600 40,082 |40°6 |1-02 |-817 |-183 |18°3 1°48 14-8 
4 Set} | |  |000 010} = 026 "068 "119 165 “230 "321 
; B 
2716 Outside | do. | do. 022-024 |-026 028 |-030 |-081 |-082 |-034 |-040|-044 -052 |-065 |-080 |-110|-132 |-151 |*182 |-216 |-260 |-300 |-350 |°378 |-422 |-483 |-531 |-610|-694 |-765 |-866 |-980 |1°12/1°34| 1°61 |17,500 42,748 |41-0/0-97 |-739 |-261 [26-1 |¢-29 29-9 
set} | |  |-000 008} 016} 040} [080] f'1s8| 211) ~—*|-800 
| } | Mean |17,200 (42,021 }41°0 22°0 197 
2717 peeing do. | do. |-022|-023'-025 -027 |-029 |-081 |-032 |034 |-036|-089 -041 |-048 |-059 |-072|-110 |-182 |*172 |-191 |-285 |-253 |-312 |366 |-440 "511 18,300 33,976 |68'8 |1-08 |-916 |-084/ 8°4 0°50) 5-0 


° 


9718 contre f do. | do, 022-023 -025 027 |-029|-080/-081 
rr 


“004 











—— sv. 


2719) Outside | | 
Set 





























Set} | | [000 000} 005 “020 “072 +122 "187 “276 
| | 
"032,)-033 |-044 “058 |-072 |-094 |123 |-150 |+192 |-212 |-260 |*296 |-330 |-387 |-402 |-486 
021 i 


029 
000 

022 "024 026 "028 |-030 |-031 |-082 |-034 |039 |"042 -048 |-060 |"079 |-108 |-182 |-150 |-178 |-222 |"252}}-286 |"341 |-402 | 455 520 |-610 
000 “ * 040 i. a - 


055 “108 "106 248 “B37 





















































17,400 |33,068 |52°8 |1-08 |916 |"084 | 84/048) 4-8 





17,400 |84, 060 |51°2/1-07 [890 "101 |10°1 |0°65| 6°65 
Mean |17,700 |83,701 |52°6 90 54 
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ARMOUR PLATE SERIE S.—(Oontinued,) 



































Results of Experiments to ascertain the Resistance to Deflection, Set and Rupture under a gradually inereased Bending Stress of six specimens planed out of Armour Plate received from the Royal Arsenal, 
Woolwich, per Lieut. English, R.E. 
2 sls ‘ 
. a Original. Stress in Ib. per B D*.—Defiection and Sets, inch.—Distance between supports 20in. z 3 33 2l\26 
So Ss salséis g IS FI 'S-\0 
4| 3 genet Seais" 
4 s 9 s —) 2 = > a 
oe eer bed EEE eA add tae ea Ee ad el ca ld ec 
B 
2720\Outside | [1-90 < 1°50! 4°275 |035 |-038 |-041 |*044 |-048 |-055 |-060 |-069 |-076 |-083 |"104 |-122 |-189 |-205 |-256 |-298 |-878 |-490 |-500 |-570 |-666 |-780 |"830 |-970 | 1-10 |1-23 |1-38 | 1-52 |1°73 |2-04 |2-27 |2°58 |2-98 |3'39 4°15] 925) 2,890 |38°7 |11,950 | Dropped. 
| Set “000 "000; — |009 "022 “040 118 178} |290 418 728 1-26 213 Removed 
uncracked 
5 
2721|Centre 3 do. do. |*038 |042 |048 |-051 |-059 |065 |083 |-092 |-100 |*115 |-144 |178 |"219 |-239 |-286 |-828 |-300 |-464 |-540 |-650 |-740 |-920 |945 |1-06 |1-21 |1°43 | 1°58 |1°75 | 1-94 |2°18 |2°46 |2°76 |3°39 4-28 | 875) 2,341 /87-4/11,705 do. 
Fl Set “000 “010 “029 037 “089 14 "202 300 "452 “842 147 2°33 
3 
2722\Outside | do. do. |037 |040 | 045 |-048 |-052 |°060 |-071 |-078 |-086 |102|*188 |153 |-192 |-208 |-238 |-280|-848 |-400 |-480 |-550 |-630 |*710 |-800.|-910 |1-09 |1-21 | 1-37 |1-58 |1°68 |1°89 |2-16 |2-40 |2°76 |3°30 |3°88| 920! 2,397 |88°4 |11,985 do. 
Set “000 402 “010 022 “067 “117 “160 “276 397 “700 1°26 2°02 oorl 2.a7e ee-s|t1800 
2723\Outside do. do. |040 |042|-045 |-050 |"055 |060 |-066 |-071 rere “087 |093 |*108 |-118 |-140 |-188 |-211 |-272|-320 |-301 |-475 |-550 |°690 [755 |"340 |1-00 |1-21 |1-26 |1-41 [1°61 [1°97 |2°39 |2°60 3°10) 830, 2,293 (36°2|11,465 | Torn 
| Set -0v0 “008 “010 “01 “082 "052 ‘10 “189 "306 “658 114 2-24 across. 
2724|Centre i do. do. |-040 |-042 |-046 |-052 |-055 |-060 |069 |-078 |-090 |-102 |- 121 |-142 |-181 |-212 |-280 |-820 |-393 |-520 |-600 |-680 |°755 |S48 |1-02 |1°14 | 1-29 |1-46 | 1-67 | 1°87 [248 [2°44 |2°84 18°15] 820) 2,200 |37°3/11,000 do. 
E Set “001 “008 “018 “030 +059 “118 -200 312 “510 0°91 1°55 278 
2725) Outside | do. do. |038 |040 |043 |'048 |"051 |-055 |"060 |-064 |-06 |078 |"O87 |-093 | 112 |-180 |-176 |-221 |-270 |'822 |-400 |-468 |540 |620 |-710 [830 |-970 |1-10 | 1°26 | 1°44 |1°68 1°86 /2-19 2°51] 880} 2,231 |37-2|11,155 do. 
Set ie -006| |-009) O12) |oaz| |-047) |-200) 190; ~—*|-810 610 115 2-04 tall dias Lealeasey 



































































































































Results of Experiments to ascertain the Resistance to Depression and Set under @ gradually increased Thrustiny Stress of sia specimens planed out of Armour Plate received from the Royal Arsenal, Woolwich, 
per Lieut. § 



























































































































































English, R.£. 
oe 
Original. Stress in lb. per square inch.—Depressions and Sets, inch. Length = two diameters or 2}in. 3a 8 Sige 4 3 
, B Zi ass| 3 
Test Description. ° ° . . . ‘ ° ° Fi ° . . ° * z ‘ ‘ ° ° ° % Fr P : : Ey 
‘ s s Ss s é s s s s s s s s s J sii Bss 
= pia. jare| 12/2/28 /8/28/2/8/8)/2/2)8/5)2/8)8)/2/ 2) 8) =| 2/8/E) 8] 5Gs gi/5*t| & 
SialAili sai Si sizi Rls tei giziafisprsgrzg rs SL Fi Ll i Heitz Ss 2 |e s 
B2732 | Outside 1128 | 1-000| -005 | 005 | -006 | -007 | -003 | 009 | “O11 | 015 | “O18 | -020 | “022 | -084 | -053 | -O71 | -091 | “117 | “145 | -178 | *230 | +322 |-410]-510|-628|-740| “850 | 0°933 = 41-4 |26,500| 120,000 Skewed 
| Set “000 “002 “Oll “016 *u42 “109 403) 0925 = 411 and 
5 bulged. 
2733 | Centre = do. | do. | *008 | ‘009 | ‘O10 | ‘O11 | °0'2 | “O18 | 020 | -022 | -028 | -027 | *031 | *047 | “065 | -088 | ‘114 | “14L | “175 | *210 | *266 | *352 |-460)|-572|-598|-838| °946 | 1-100 = 43°8 /24,500) do. do. 
z Set “003 “O14 018 024 “049 132 “452 1:09 = 48°4 
3 
2734 Outside do. | do. | 005 | 006] -0U6| 007 | “008 | 009 | “O12 | ‘O14 | -016 | -020 | -024 | ‘038 | “051 | -069 | -092 | “119 | “147 | *182 | °235 | “320 |-450|-604/-770/-890| *952 | 1°020 —45°3'25,900/ do. do. 
Set “000 004 “010 018 "042 “110 435 101 = 449 
Mean | 1'018 = 45.3 25.033 
2735 | Outside do. | do. | 004 | 005 | °006 | ‘007 | “O11 | ‘013 | “015 | ‘O18 | -020 | -024 | 029 | “042 | *062 | O81 | *108 | -131 | “161 | “193 | °250 | °826 |-420}-575|-678|'782| °876 |0°940 =41°8 |23,900| do. do. 
Set “0U8 ‘onl “016 “022 057 “122 “412 0°928 = 41°2 
S 
2736 | Centre | do.| do. | 007} -003 | 011 | -013 | -016]| -020| 023] -027 | -030 | -034] 040] -056 | -078 | -100| -118 | -145] -180 | -210 | -268 | -360 |-462|-602|-680|-775| °862 |0°948 — 42°1 21,600} do. do. 
é Set 012 018 “026 "033 “069 “140 "450 0°932 = 4i°4 
rr 
2737 | Outside | do. | do. | -004 | -005 | 005 | -006 | -003 | -011 | “013 | 015 | 018} -O22 | -025 | 040] °059 | -080 | +112] -125 | 155 | 182] -244 | -322 |-410|-520/-630]-715| *804 | 0-885 = 39°3 24,900] do. do. 
Set “002 “009 “013 “020 “050 “118 "405 0°873 = 88°8 | 
0924 = 4171) 
Mean 0-911 = 40°5 23,467 
Results of Experiments to ascertain the Resistance to Depression and Set under a gradually increased Thrusting Stress of six specimens planed out of Armour Plate received from the Royal Arsenal, 
Woolwich, per Lieut. English, R.E. 
3 ae 2 . 
$ Original. Stress in Ib. per square inch.—Depressions and Sets, iuch.—Length, 10in. = nine diameters. eds $= o Ala gu s 
iS = @oe |e g8g523| 3 
g Peeuee, sisisgleslelseieistete/lseleltelelelelele lelelelelelels 3 1 |Selseslese] a 
e pa‘jaren| (3/5/2312 /3/2/23/5)/81/8/28)/2)/28)/8)/5/8)/ 8 |8/8/8/F/8/8| 8] 532 | Se Eessse g 
Sistisfgisgisisis lS (sisi selalalalal a | Ss] se isiaisiagigial z Ss |a-| sis* 
B ~~ } | | : 
2726 | Outside 1128] 1000] +003 | -004 | -005 | 006 | -007 | *008 | 008 | -CO9 | -009 | 010 | -011 | “012 | -019 | -025 | -031 | -041 | -050 | -062 |-083 |-094 °110 |-122/*150 178 “250 = 2°50 |21,800/33,804| 64-5 |Buckled 
Set “000 “000 “000 “009 021 039 “070 093 "134 “230 = 2°30 
& 
R 
2727 | Centre —| do. | do. | -003 | -004 | “005 | -006 | -007 | -008 | “009 | -o10 | -O11 | “O12 | -020 | -025 | 030 | -038 | -045 | -055 | -070 | “080 |-092)-118 “142 -170}-250 ‘315 = 3°15 |19,700|82,040} 61°6 | do. 
é Set “000 “000 “010 020 "U34 “058 “080 "129 “230 “300 = 3°00 
ee 
2728 | Outside | do. | do. | -003 | -004 | -005 | -006 | -007 | -008 | -009 | -009 | “O10 | O11 | -011 | -013 | -021 | -025 | -029 | -038 | -051 | -060 |-072|-083 |-098 |-118|130 |-160] *222 | -310 = 3-10/21,600/34,708| 622] do. 
Set “000 “000 000 “oll “019 “040 "059 0x3 “122 “210 | *200 = 2°90 
Mean | *292 = 2°92|21,033 /33,517| 62°8 
2729 | Ourside do. | do. | -003 | -004 | -005 | 005 | -006 | *007 | -008 | 009 | -010 | “O10 | -011 | -012 | -018 | -023 | “035 | -049 | -061 | -072 |-090|-110 |-138 |-180|-238 +300 = 3°00|21,500 |32,288| 66:5 | do. 
| Set 000 “000 “000 “009 "026 051 “079 "122 “220 "280 = 2°80 
fo) 
= . 
cf 
2730 | Centre &| do. | do. | -003| -004| -004 | -005| -006 | “007 |] -CO8 | 009 | -012 }7-014| “018 | “030 | 040 | -050 | -060| -072 | -090 | -113 |132\-163 "200 "381 = 3°81 |17,900/31,056| 58°5 | do, 
3 Set “000 - | 003 “010 "032 “050 “v80 121} "183 "862 = 3°62 
2 , 
wm 
2731 | Outside | do. | do. | -003 | -004 | 005 | -006 | 007 | 008 | -009 | ‘009 | -010] -010 | O11 | ‘O11 | -012 | “018 | -029 | +041 | -049 | *062 |090 -093 |-122 |-188 |-190 |-270 ‘352 = 3°52 |22,400 |33,020| €7°8 | do. 
Set “000 “000 “000 “000 “018 “038 "069 “110 "172 332 = 3°32 } 
| Mean | “344 = 3 44|20,600|82,121| 64-2 




























































































CotoyeL Ineuis, Royal Engineers, 109, Victoria-street, S.W. 





Grove, Southwark-street, London, S.E., 
26th December, 1867. 


The position of the specimens is shown in the accompanying Isometrical Plan. 


t DAVID KIRKALDY. 











NOTES FROM SOUTHERN GERMANY. 
(From our own Correspondent.) 

Bor little if anything has yet been published concerning the 
Bessemerising in Prussian Silesia and in Moravia. The following 
original data concerning the carrying out of the process at Baron 
Rothschild’s Works at Witkowitz in Moravia, and at the Prussian 
are _e at Kénigshiitte in Upper Silesia, may therefore be of 
interest. 

The first attempt to employ the pig iron of Upper Silesian 
Works for the production of Bessemer metal was made at the 
Konigshiitte Works in 1865, but was perfectly unsuccessful, the 
steel produced being very cold short, chiefly on account of the 
large amount of phosphorus. All the attempts made to get rid 
of the phosphorus failed, the only resource left was therefore to dis- 
cover ores free from phosphorus. Fortunately this succeeded, the 
new ores found being not only free fromm phosphorus, but also 
richer in manganese. These ores are found at Lagievnik, and have 
the following composition :— 


I. Il. 
WD gc ce ce ce 80 24°88 ee ec ee 34°32 
Alumina .. .. e 6°47 oe 00 ee 1179 
Oxide of iron oe ee 52°37 eo 0s ee 39°02 
Oxide of manganese.. ., 4°65 ee oe se a19 
Phosphoric acid.. .. .. 10 oo ce oe 10 
Water oo 00 ce co oo - ee 9°52 


They are delivered at the Kénigshiitte Works for from 27, sil- 
bergroschen to 2}9 silbergroschen per zollcentner (about 4s. 3d. to 
4s, 8d. per ton), The ore No. 1, with addition of 70 per cent. 
dolomite, gave with cold blast a pig iron containing an average of 
0°152 per cent. phosphorus. The Bessemer metal obtained from 
this pig iron contained an average of 0°156 per cent. phosphorus. 
It is evident, therefore, that this Bessemer steel is not of Pres 


eminent excellence; it is, however, very well suited for 








other inferior articles. The blast furnace for Bessemer pig iron has 
five tuyeres, each 2}in, diameter, is 5}ft. wide at the tuyeres, and 
produces 1700 cwt. to 1900 cwt. weekly, consuming 8 cubic feet or 
2401b. of coke per 1001b. of the dark grey pig iron produced, 
whilst for ordinary pig but 5 cubic feet, or 1401b. to 150 1b. of 
coke is required. The pressure of the blast is 3$1b., and the 
temperature of the same only 170 deg. to 212 deg. Fah. The 
Bessemer Works contain three large and two small reverberatory 
furnaces, two 4-ton converters with steam apparatus, one hydraulic 
lifting crane, one hydraulic casting crane, and a blast engine of 
300-horse power with simple plate valves. On the whole, the 
machinery arrangements here are considerably inferior to those at 
Neuberg and Witkowitz. The better results obtained of late are 
doubtlessly also owing to the fact of the pig iron for the Bessemer- 
ising being now taken direct from the blast furnace to the con- 
verter. But as this fact was not thought of at the time the 
works were erected, the working arrangements for executing this 
are still very imperfect. The blast furnace from which the pig 
iron is run stands nearly three hundred yards distant from the 
converters, and communicates with them by means of an 
open tramway. The pig iron is run from the blast furnace 
into a ladle in a pit below the taphole level, the ladle is 
then lifted by an ordinary crane on to a wagon, conveyed along 
the tramway to the Bessemer works, then raised by means of a 
hydraulic elevator to the level of the reverberatory furnaces, and 
placed close to the shoot about eighteen yards long. The pig iron 
is finally run from a taphole in the ladle down the shoot into the 
converter. The time occupied from running the pig iron from the 
blast furnace into the ladle to emptying the ladle into the con- 
verter is twenty-five to thirty minutes. The pig iron cools down 
considerably during this time, and much scrap is formed, but this 
process of taking the metal direct from the blast furnace has 
nevertheless been found superior to remelting in a reverberatory 











The blast furnace is tapped every eight hours, yielding 
each time from 70 cwt. to 75 cwt., the whole of which is almost 


furnace. 


always employed for Besgemerising. Three charges of about 
72 cwt. are therefore converted daily, to each of which is added 
5 ewt. of spiegeleisen (about 7 per cent.). Each charge lasts from 
twenty-five to thirty minutes, rather more than half of which 
time is taken up by the first period, during which chiefly the silicium 
is oxidised. Theresults obtained are:—Ingots, 72 per cent. to 76 per 
cent. (much less than in Neuberg, where the average is 87 per 
cent. ingots); steel scrap, 3 per cent. to 6 per cent. ; pig iron scrap, 
4 per cent. to 5 per cent.; loss,,16 per cent. to 19per cent. Each 
converter is worked with about 75 ewt. pig iron; the bottom has 
seven tuyeres and seven holes of }in. diameter. A new bottom 
costs altogether five thalers, the entire lining of one converter 
fifty-five thalers, The entire cost of production of the Bessemer 
steel amounts to from two and a-half to three thalers per zoll- 
centner (about £7 10s. to £9 per ton); but there can be no doubt 
that this cost might be considerably reduced by an improved 
arrangement of the works. 

This comparatively recent discovery of the applicability of 
Silesian coke pig iron for Bessemerising is of particular importance. 
A noteworthy result of this are the great works now in course of 
construction at Zaboze in Silesia, by the well-known Borsiy, of 
Berlin. Six new blast furnaces are to be erected there besides the 
two already standing, to be employed partly for the production of 
white pig iron for puddling, partly for that of Bessemer pig iron 
to be run direct from the furnace. There are to be two pits each 
to contain two changeable converters, so that in all there will be 
eight converters. 

The Bessemer works at Witkowitz in Styria contain three con- 
verters, two of which are constructed for a put in of about four 
tons each, and one for about two tons, There are three large 

tory furnaces for melting about four tons each, and two 
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grant. rergsbere furnaces for melting about half a ton at a 
Sepcloisens Besides these fivefurnaces there is anotherfor 
Ration fae small converter, and containing two hearths, 
of which about two tons of pig iron, whilst.in the other the pro- 
ate amount spiegeleisen, ean be melted. There is also a 
raulic lift for the ingot yw and two smaller hydraulic cranes 
for removing the moulds and the ladle from the pit. Below each 
of the two larger converters is also a Aes sa elevator for raising 
and lowering parts of the con tang The blowing 
engines by and Stiehler are e same. kind as the best 
Bessemer engines, the blowing cylinders vided with rubber 
band valves. The steam cylinders are 26in. diameter, and 3ft. 6in. 
stroke, the blowing cylinders 36in. diameter. The bottom of eg 
retort has twelve tuyeres each having eight or nine holes of 
diameter; they are 18in. long and from to 5in. diameter. he 
bottom lasts five to six charges, and about thirty-six hours are 
necessary for renewing them, as the converter has to cool down 
sufficiently to enable the workman to enter it (the arrangement at 


Neuberg is better, the bottoms being always iously prepared, 

so that they can beinserted from below at t Ceartest sothed The 
pig iron employed is a middlin f Hun ran p , occasionally 
also Styrian pig from Mariazell; the spiege m is Bag the Con- 


cordia works in Hungary. The put in in the larger converters 
averages 70 cwt., the 8 epitysicioen added 6} cwt. (9 per cent.); the 
loss in remelting and converting 15 per cent. ; duration of 
remelting, three hours. From three to four charges are made 
during twelve hours by dey, there being no night work like at the 
Kénigshiitte works. e annual ae Fore Bessemer metal is 
about 60,000 cwt. The metal is sorted according to the behaviour 
of the test ingots when rolled and hatdened. According to per- 
sonal observation a charge of two-thirds Hungarian and one-third 
Styrian pig iron lasted twenty-three minutes. The first period 
Jasted ¢ twelve, the second eight, and the third three minutes. ‘Two 
tuyeres were closed during this charge, so that there were in all 
eighty blast holes of 4in. diameter. The pressure of the blast 

ous Suehity the first period a aa vn A revolutions of the 
pe Mg during the second 1B. by revolutions of 
the engine, and during the thi Pe eriod. 151 m forty-five to 
fifty revolutions, 

Attempts made to employ 1 their own pig iron from the Witkowitz 
won furnace for Bessemerising were unsuccessful on account of the 
portion of phosphorus in it; but as the pig iron from the 
bese rf ot wety is all worked up in the ee ee and for 
casting, this is not of much consequence. e Bessemer steel 
obtained is employed chiefly for and tires, but little being 
employed for axles and plates. 

Some interesting remarks regarding the usual unnecessary waste 
of the cinder and slag from the —— furnaces and refining 
hearths have recently been published by Mr. Frey, the manager 
of the Imperial Ironworks, at Stor’, in Styria. According to 
latest statistics about 150,000,000 cwt. of wrought iron have been 

produced during the last fift years in Austria, by the manufacture 
PF which at least 32,000, 000. ewt. of ferruginous slag was formed 
containing an amount of extractable iron of about 16,000,000 cwt. 
Of all this amount of slag at the very most 8,000,000 ‘ewt, has 
come again into the blast furnace for od urpose of extracting at 
the most 3.000,000 cwt. of iron. It is, therefore, evident that at 
least 24,000,000 cwt. of slag with an extractable amount of iron of 
12.000,000 cwt. was was Reckoning the annual production of 
refinery iron during the next years at 5} cwt., it is evident 
that in the future also at least 1,500,000 cwt. of slag will be pro- 
duced annually, containing about 700, 000 ewt. of extractable iron. 
The chief objection generally made as to the working of this slag 
is the distance from blast furnaces, and the expense of their erec- 
tion. It has, however, been found that the slag when properly 
repared can be smelted in furnaces of a verysinall size. Thus at 
toré, at Gradenberg, at Kénigsberg in the Harz, properly pre- 
pared slag is smelted in little blast furnaces of 12ft. to 17ft. high, 
ae 3ft. to 4ft. greatest internal diameter with charcoal or cokes. 
These furnaces yield 200 cwt. to 300 cwt. weekly, require but 
little blast, and their cost of erection is quite out of proportion 
with the advantages obtained. The composition of the slag of a 
refinery hearth averages—sesquioxide of iron, 1°35; protoxide of 
iron, 65°05; silica, 25; and earthy bases, 8°60 per cent. The 
average composition of the slag of puddling and reheating furnaces 
is about the same, containing about 74°40 per cent. protoxide of 
iron (with 50 per cent. iron), and about 15 per cent. silica, and 
15 per cent. earthy bases. Some of this iron will of course a4 
into the blast furnace slag, but an average production of 50 
cent. iron is still certain. The amount of lime necessary to bind 
the accompanying silica is of course large—about 60 per cent., but 
can mostly be obtained at a sufficiently low price. As reg ards 
fuel, it has been found that about 150lb. to 1601b. of ae are 
sufficient to obtain 100 Ib. of pig iron from puddling and reheating 
furnace slag, likewise for the same quantity of production about 
16 cubic feet to 17 cubic feet of soft charcoal, or 14 cubic feet to 
15 cubic feet of hard charcoal are sufficient. It has been proved, 
both by practice and by analysis, that the pig iron obtained from 
rly groaned slag is good and perfectly free from faults. The 
hit erto repute of pig iron from slag originates from cases 
where the slag has been put into furnaces in large pieces either alone 
with ores or without being properly broken and mixed with thelime 
and fuel. The calculations, &c., given above refer specially to 
Austria, but can be doubtlessly also applied to English circum- 
stances, where the amount of puddling and Pap any | slag pro- 
duced annually, and at the same time the loss in iron, is so much 


greater. 
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716. HERBERT PINKNEY REYNOLDSON, Twister’s Alley, Bunhill-row, London, 
“ Improvements in portfolios.’ —srd March, 1868. 

736. FREDERICK CADBY, Bir - 
cruet and egg frames or stands.” — 4th March, 168. 

772. DANIEL PRICE, Dudbridge, and CHARLES ROWE, Bri , GI 
shire, ‘* impr for bing or cleani g animals. ith 
March, 1868 

789. SIDNEY BROWN, Blackfriars-road, Surrey, “An improvement in the 
method of ornamenting bottles, vases, and jars used for perfume or toilet 
purposes.” 

800. WILLIAM WELLINGTON GREENER, Loveday-street, Birmingham, “ Im- 
provements in central fire breech-loading guns and pisiols."—7th March, 
1868. 





its in the construction of 
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ballasting vessels."—A communication from John Benjamin Stoner, Leopold 

Mendelson, and Theodore Crommelin, New York, U.8. 

857. JOHN HORNBY MAW, Broseley, Shropshire, *‘ Improvements in mode- 
rator lamps.” 

859. ADAM TAYLOR, Oak-street, Wolverhampton, ‘‘ Improvements in brakes 
or apparatus to control the rotation of an axis.”—13th March, 1868. 

893 JAMES MURRAY, Westgate-street, Newcastle-upon-Tyne, and ROBERT 
WARDEN, Ellison-street, Gateshead, lamps for buruing 
paraffin and other oils and spirit.”—16th March, | 

898. ROBERT SMITH, Compton-road, Isl \ 
means and ap for ting foul air or gases from mines, sewers, 
brewers’ vats and other places. 

900. CHARLES WOMERSLEY, Saltaire, near Bradford, Yorkshire, “ An improved 
lubricator. 

902. Sir JOHN Rig mye Cockeape-citaats Charing-cross, Middlesex, “‘ Im- 

of indicating apparatus for showing the 
number of 14. pe onrried. in public conveyances during each journey, and 
the amount of fares paid.” 

903. PHILIP MARTIN VILLAMIL, Coleshill-street, Eaton-square, London, 
“Improved apparatus to facilitate the ascending of gradients by locomotive 
engines.” 

905. WILLIAM ROBERT LAKE, Southampton-bulldings, Chancery-lane, London, 
“An improved substitute for hair stuffing, and mode of manufacturing the 
same from vegetable fibres.”—A communication from Nathan W. Blanchard, 
Dutch Fiat, Califérnia, U.S. 

906. JEAN MaRIE POISNEL, Rue Hauteville, Paris, “ Improvements in the 
manufacture of straps, belts, bands pipes, and other articles of india-rubber, 
or similar fabric.” 

9.7. JOSEPH THOMPSON, Manor House, Camberwell-road, and JOHN THOMPSON, 
Camberwell Green, Surrey, ‘* Improvements in machinery for shaping wood, 
applicable especially for producing } spokes for for wheels.” 

908. JEAN MARIE POISNEDL, Rue » Paris, “ in the 
manvfacture of for the feet.” 

909, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
producing steel and cast steel, and in furnaces or apparatus used therein.” — 
A communication from Alois "Thoma, New York, U.S. 

911, WILLIAM EDWARD NEWTON, Chancery-!: London, “ An improved 
apparatus for measuring and administering — i 
from Samuel Curtiss, jun., Willlamsburgh, King’s County, New York, U.S. 

912, JOHN FREDERICK SPENCER, Sunderland, Durham, “ ee in 
working the valves of steam and other engines.” ~17th March, 1868. 

913. JAMES MILLAR URE, Glasgow, Lanarkshire, N.B., “ Improved apparatus 
for lifting the driving wheels of a locomotive off the rails when the locomotive 
is either running or stationary.” 

914. WILLIAM SMALE, Oxford-read Mills, Macclesfield, Cheshire, “ Improved 
money or apparatus for figure weaving, in combination with a Jacquard 

loom 

915. CLAUDE FRANCOIS CONSTANT CRETIN-BORNE, Glasgow, Lanarkshire, 
i an rata means or apparatus for ventilating or suppling air to mines and 
other places.” 

917. Lis BUTTERWORTH, Calder Cottage, near Rochdale, Lancashire, “ Im- 
provements in furnaces or fire-places. 

918. WILLIAM ROBERT LAKE, Southampton-baildings, Chancery 50 London, 
*“ Animproved mode of and retarn 
into a steam boiler of the water ro call A and talon eens the same.”—A 
communication from Francois Nicolas Santenard, Dijon, France. 

919. GEORGE MARTIN, Toadsmoor Mills, near Stroud, Gloucestershire, ‘* Im- 
provements in the treatment of mixed fabrics, and in the extraction of wool 
therefrom, and in the construction of apparatus to be used for such treat- 
ment, which apparatus is also applicable to other purposes.” 

920. ALFRED VINCENT NEWTON, Chancery-lane, London, “ An improved 
manufacture of covering for floors. "—A communication from William 

_— James C. Fenn, and Charles H. Day, phia, Pennsylvania, 


U. 

923. BENJAMIN EDWARD REINA NEWLANDS, Malvern-terrace, Charlton, Kent, 
** Improvements in treating and obtaining products from spent oxide of iron 
which has been used in gasworks or otherwise, to separate sulphur from 
sulphuretted hydrogen, and in the purification of sulphur obtained from such 
oxide of iron.’ 

924. ROBERT ALFRED WRIGHT, Homerton, Middlesex, “ Improvements in the 
mode of and apparatus for cutting and dressing millstones and other stones.” 

925. JOHN pw ve fh LINNETT, Birmingham, “ Improvements in the means of 

ing optical illusi 

926 GEORGE WAILES, Stroud, GI hi bed. 
facture of safes or strong boxes.”—18th March, 1868. 

928. PEARSON HILL, Leinster-square, London, “ "Improvements in breaks for 
peramb: lators and other vehicles propelled by hi 

929. BENJAMIN PARKS, Lewisham, Kent, “ ts in 
apparatus for separating and crushing breeze or cinders in one pore 
action.” 

931. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in ventilating windows aud window blinds.” —A commuani- 
cation from William Pitt Hoffmann, San Francisco, California, U.S. 

932. JoB EDWARDS, Wednesbury, Staffordshire, “Im rove nents in props or 
supports for supporting the roofs of coal and other m 

933. WILLIAM REDMAN, Bankfoot, Hebden Bridge, Yorkshire, “ Improvements 
in means and apparatus for the formation or building of cop bottoms in ma- 
chinery for spinning and twisting cotton or other fibrous substances.” 

934. KLLIS ROWLAND and JOHN DALTON, Manchester, “Certain improve- 
ments in the method and arrangement of apparatus for closing dampers, 
which apparatus may alsu be employed for measaring liquids.” 

935. GEORGE DAVIES, Serle-street, Lincoln's-inn, London, ‘* Improvements in 
machinery for combing cottot; and other fibres."—A communication from 
Milton D. Whipple, Cambridge, Massachusetts, U. 8. 

937. WILLIAM RICHARDSON, Oldham, L e, pro 
chinery for the manufacture of bricks and tiles.” 

938. FREDERICK WARNER, Jewin-crescent, London, and HENRY CHOPPING, 
Roxwell, Essex, ** [mp ts in w 

939. WILLIAM HOOPER, Mitcham, Surrey, “ Improvements in treating india- 
rubber, and in the manufacture therefrom of fabrics and of insulated tele- 
graphic conductors.” 

940. JOHN LEWIS } GEIGER, Great Winchester-street-bnildings, London, “ Im- 

in bling, twisting, and throwing silk, and in apparatus 
therefor. E® A communication from Eugene Duseigneur-Kiéber, Cours 
Morand, Lyons, France. 

942. LOUIS ENCAUSSE, Madrid, Spain, ‘‘ Improvements in the application of 
remedial agents to the human frame, and in the apparatus employed there- 
in" 

943. HUMPHREY CHAMBERLAIN and JOHN CRAVEN, Wakefield, Yorkshire, 
and HE&MANN WEDEKIND, Dunster court, Mincing-lane, London, “ Im- 
provements in the burning and drying of bricks, lime, cement, and other 
like substances, and in the kilns employed therein.” — Partly a communica- 
tion from Friedrich Hoffmann, Berlin, Prussia —19¢h March, 1868. 

945. ROBERT SIDE, Southwark Bridge-road, Soythwark, Surrey, ‘ A compound 
lever, introducing gravitation as a motive power to supersede a considerable 
amount of steam pbwer.” 

947, COLIN MATHER, Salford, L its in hinery and 
apparatus for opening and cleaning wool and other qotes substances.”’— A 
ee from Charles Grandison Sargent, Graniteville, Massachusetts, 
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949. ROBERT MELDRUM, Pittormie, Cupar, Fifeshire, N.B., ‘Improvements in 
steam engines.” 

950. ARCHIBALD BROWNLIE, Garrion Grain Mills, Wishaw, Lanarkshire, N.B , 
* Improvements in apparatas for heating air for grain kilns.” 

952. JOHN ABRAHAM and THOMAS RICHARD BAYLISS, Birmingham, “Im- 
provements in central fire cartridges for breech-loading fire-arms.” 

953. JoHN HENRY COOPER, Regent-street, London, “ Improvements in the 
manufacture of boots for hunting, shooting, Oshing, and other uses.” 

954. Sera GUNNER, Lucas-road, Kennington, Sarrey, “ Improvements in 
life- boats.” 

955. JACOB HERMANN CESAR BADE, Dalston, Middlesex, “ Improvements in 
close fire ranges.” 

956. GEORGE TWIGG, _Eratenen. and HYDE BATEMAN, Barnes, Surrey, 

mpr ts in of corkscrews.” 
957. SIDENGHAM Du \-4 Garewied oemeet London, “Improvements in the 








807. HENRY BERNOULLI BARLOW, M “T ts i 

for carding, | and ing the fibres of | cotton and other fibrous 
ication from Charles Auguste Veillon, Grellingen, 

Switzerland.— _— March, 1868. 

£26. JOSEPH VERO, Dewsbury, Yorkshire, “T 
apparatus for the manvfacture of hats.”—10th March, 1868. 

844. JOHN BOURNE, Northumberland-terrace, Kegent's Park-road, London, 
“ Improvements in auxiliary propulsion.”— 12th March, 1868. 

$42. WILLIAM HAWTHORN, Newcastle upon-Ty i “*Improvements in steam 
generators and other bvilers.”—I1th 1868 

843. FREDEKICK ARTHUR PAGET, Seymour Chambers, York-buildings, Adelphi 
London, ‘* Improvements in constructing ships’ compasses and their binnacles 
and in preventing the deviations of compasses in iron or steel ships.” 

845. FREDERICK RYLAND, Westover. © Stafford, ‘‘ Improvements in the 
manu'acture of pulleys for si window frames and for other like pur- 


846. WILLIAM binant Rateomne-ctrert, Bom gen Prante 4 Barking-road 
Essex. iron castings 

847. TERY FLETCHER, oa ‘alte Liveryea, “An Improved method of 
obtaining and applying motive power. 

848. WILLIAM ALEXANDER LYTTLE, General Post-office, London, “ Improve- 
men's in the means and apparatus for supplying boilers with water.” 

850. THOMAS BARNES, How Gill, near Gisburne, Yorkshire, “ An improved 
method of and machinery for preparing rovings from waste and other 
nferior fibrous materials.” 

851. ANSON PARSONS STEPHENS, Brooklyn, : New York, U.S., 
in vices and similar clamping mechani«m.” 

852. JOHN HOpDGESON, —— Chester, *‘ Improvements in railway and 
other signals, and in hant for ing the same.” 

3. WILLIAM EDWARD NEWTON, Chancery-Jane, London, “ Improvements in 











‘y or 





= Improvements 








of packing for Tob. -boxes, pistons, and ings.”—Partly a 

communication from Ernest Th Lee, Kent.— 20th , 1868, 

958. GEORGE DAVIES, Serle-street, Lincotn’ ‘sin, London, ** Improvements in 
apparatus to be used in the manufacture of millstones, and m the working of 
hard stones in general.”—A communication from Samuel Golay, Paris. 

959. EDWARD DANIEL JOHNSON, Wilmington-square, London, “ Improvements 
in the construciion of pocket watches.” 

962. WILLIAM STAPLES BOULTON, Rose-lane Ironworks, Norwich, “ Improve- 
ments in lawn mowers.” 

964. WALTER GREVILLE CONYERS HUDSON, Barbara-street, Islington, London, 
‘*A new or improved sandal or overshoe for preventing slipping in frosty 
weather and other uses.” 

966. JOSIAH GEORGE JENNINGS, Palace Wharf, Lambeth, Surrey, “‘ Improve- 


ments in wate *-closets, and in apparatas for supplying water, and in sewers 
or drains for receiving the same.”’—2Ist March, 1868. 
972. WILLIAM ROBERT LAKE, Southampton-buildings, Chi -lane, London, 


**Improvements in metal ties or bands for bales of cotton or other 
substances.” — A communication from Joseph Branch and Joseph 
Crookes, St. Louis, Missouri, U.S. 

974. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘ ta 
in hi for the fi of lace.”—A communication Désiré 
Sival and Léon Sival, Roubaix, France. 

976. JULIUS BRONNER, Frankfort-on-the-Maiue, Prussia, “ Improvements in 
the construction of gas burners.” 

978. GEORGE FULLER Guy, Bury St. Edmunds, “Improvements in 

the mauufacture of sugar and other alimentary substances fro beetroot.” 

980. ALFRED WILLIAM RAMSCAR, oy Inn-roa@, and FREDERIC WARNER 
WILson, semae -road, London, ‘‘ Improvements io breech-loading fire- 


arms and cartri SS, 
982. CHARLES DE BERGUE, Strand, Westminster, London, ‘* Improvements in 








locomotive engines, and in the modes of transmitting Segre eo ee 
tive engine to the tender and other carriages of a train, for converting their 
wheels into driving wheels.” 

984. ANDREW _BAROLAY, Kilmarnock, Ayrshire, N.B., “ Improvements in 
bar and in their combination with watches, clocks, 





and other instruments.” 

986. HENDER TREVERTON, Duke-street West, Smithfield, canton, and 
EDWARD HENRY FOWLER, Brixton, Serrey, 9 tame in frames or 
holders for lamp shades or glasses. "23rd Mi 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 
1033. CHARLES SHOBMAKER TYSON, Prince George, Maryland, Us., “Im. 
oo mechanism for taking up the recoil of heavy ordnance. "30th March, 


Patents on which the Stamp Duty of £50 has been Paid. 

1700, MORRIS ASHBY, Staines, Middlesex, “ Brewers’ and distillers’ refrige- 
rator."’—26th June, 1865, 

924. GEORGE BURT, Birmingham, “Ornamenting metal tahes.”—Ilst Aprii, 
1865 


958. GEORGE TOMLINSON yur gn Loughborough Park, Brixton, Surrey, 
“ Separating fibre.""—4th April, 1865. 
971. FREDERIC RAINFORD ENsoa, Park-terracc, Nottingham, ‘t Lace.”—5th 
, 1865. 


986. PIERRE HvuGoN, Paris, “ Gas engines.’’—6th April, 1865. 

955, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Expressing 
liquids,”"—4th A 1865, 

1007. GEORGE DAVIES, Serle-street, Lincoin's-inn, London, “ Buttons.” —8ih 


April, 1865. 

962. JOHN GAY NEWTON —-, Batterley Ironworks, Alfreton, Derby, 
‘* Traction engines.” —5th A 

1058, CHARLES FORSTER Cobeunnn, , Staffordshire, “ Pipes.” —13th 


April, 1865. 
973. ROBERT MAYNARD, Whittlesford, Cambridgeshire, “ Cutting the haman 
hair, &c.”—~6th April, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

877. FREDERICK RANSOME, Ipswich, “ Artificial stone, &c.”"- 9th April, 1861. 

819. WILLIAM CRIGHTON and FREDERICK WILLIAM CRIGHTON, Manchester, 
“ Preparing cotton, &c.""—3rd April, 1861. 

832. yin gl VINCENT NEWTON, Chancery-lane, London, ‘‘ Bran duster.”— 
4th April, 1861. 

825. JOHN GAY NEWTON ALLEYNE, pevety Ironworks, Alfreton, Derby, 

“ Manufacture of iron.” —4th Apri, 16st. 1861. 


Notices of Intention to \ to Proceed with Patents. 
886. HENRI ADRIEN BONNEVILLE, Sack ville-street, Piccadilly, London, “ Im- 





feessenate in Jacquard looms.”—A comm from Pierre Legrand, 

Serain 

891. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in the of il i gas in the distillation of hydrocarbons and 





the making of gaseous fuel for heating purposes.’’"—A communication from 
Levi Stevens, Washington, Columbia, U.8.—!6th March, 1863. 

930. CHARLES EDMOND GREEN, Biandford-street, Portman-square, Lanien, 
and JOHN GREEN, Windermere Cottage, Winch hill, Ed 
dlesex, ‘‘ Improvements in the manufacture of cartridges for proseh iooding 
fire-arms.”—19th March, 1868 

3339. JOHN PATERSON SMITH, Glasgow, Lanarkshire, N.B., “ Improvements 
in the manufacture of cutting tools and in the construction of tool holders.” 

3340. JOHN PATERSON SMITH, Glasgow, Lanarkshire, N.B., ‘‘ An improved 
mode of coating and uniting metals with metals.” 

$343. JOHN ADDY HOPKINSON and JOSEPH HOPKINSON, jun., Huddersfield, 
Yorkshire, ** Improvements in steam boilers.” 

3347. JAMES HUDSON, Urpeth, Durham, ** [mprovements in machinory for the 
manufactare of paper,’ — 26th November, 1867. 

3360. HENRY FRANCIS GARDNER, Trafalgar-square, Charing Cross, London, 
“Improvements in the means of and apparatus for treating metals and 
minerals in order to produce their oxides or other chemical or mechanical 

to metals from their ores or from their alloys."— 
Acominunication from Zabdiel Adams Willard, Boston, and William Gardner 
Adams, Franklin, Massachusetts, U.S. 

3365. MILTON ALEXANDER HAMILTON, Steen ae 4 
lane, London, ** An improved cutting imp 
for opening cases or cans formed of sheet metal,’’. noth yy 1867. 

3370. EDWARD THOMAS HUGHES, Chancery-lane, London, “ Improvements in 
tea and coffee pots.”—A communication from George Jones, New Haven, 
Connecticut, U.S. 

3371. THOMAS CARTER, BENJAMIN mney and JOHN LISLE, Huddersfield, 
Yorkshire, “ imp in or apparatus employed in the 
gonpererien of wool or or other fibrous substances, technically known as ‘con- 
dense 

3372. Wintaam COTTON, Hebden Bridge, Yorkshire, “ Improvements in ma- 
chinery or apparatus for cutting woollen and cotton corduroy or other 
similar fabrics.” 

3374. EDWARD THOMAS HUGHES, Rar y London, “An improved 
sprinkler for p from George Jones, 
New Haven, ‘Connecticut, U.S. 

3378. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, “ Improvement - 
in vessels and apparatus for the preserving and more convenient use of 
unguents,” 

3382. JOHN SCHOLSFIELD, Old-street, St. Luke's, London, “Improvements in 
cases or eovers for umbrellas, and in the umbrelias to which such cases or 
covers are to be applie |.” — 98th November, 1867. 

3388. THOMAS ROSE, Oxton, and ROBERT EMERSON GIBSON, New Brighton, 
Cheshire, “ An improved mode of treating cotton seed, to obtain oi] there- 
from, and in machinery employed therein.” 

3391. HERBERT SANDERSON COWAN, Kensington, Middlesex, ‘‘ Improvements 
in apparatas for signalling at sea.” 

3397. JOHN JOSEPH PARKES, London-street, Paddington, Middlesex, “ Im- 
provements in the means of ventilating rooms and buildings, and in appa- 
ratus for the same.”—29th November, 1867. 

3399. WILLIAM EDWARD GeDGs, Wellington-street, Strand, London, “An 
improved brake washer.”—A communication from Arthur Dillon Corneck, 
Passage des Petites Ecuries, Paris. 

3409. KICHARD CLAY, Jan. .» Muswell-hill, Middlesex, 
breech loading fire-arms.’’—30th November, 1867. 

3416. CHARLES HARGROVE and SAMUEL HARGROVE, jun., Birmingham, “ An 
improvement in the manufacture of belis.” 

3428. ROBERT PORTER, Birmingham, “ improvements in the construction of 
metallic and other buildings.”’—2nd December, 1867. 

3432. JAMES COLLINGHAM and oe KLLISON SMITH, Keighley, —— 
“ Improvements in the steps of indies for ing, roving, 
doubling and twisting frames.” 

3439. WILLIAM BROWN and CHARLES NEALE MAY, North Wilts Foundry, 
Devizes, Wilts, “ Improvements in portable and other steam engines and 

















“Improvements in 








boilers.” —3rd December, 867. 

3450. RoBi RT Rep GRAY, Glasgow, Lanarkshire, N. 
metallic casks or vessels." "—Ath December, 1867. 

3462. JOHN MABSON, Ni upon-Tyne, * imp 
and other such like pots." —5th December, 1867. 

3472. JOHN WILLIAM KENYON and ROBERT ARTHUR ARMISTEAD, Man- 
chester, ‘‘ Improvements in safety apparatus for steam bollers or geuerators.”” 
—6th December, 1867. 

3491. CHARLES MATTHEW BARKER, Kennington Park-road, Surrey, “ Im- 
provements in socket and flange spigot pipes.” —7th December, 1867, 

3515. ALPHONSE CAMME, Boulevart de Strasbourg, and FERDINAND DELPRCH, 
Grande Rue B tignolies, Paris, ** Improvements in manufacturing iron and 
steel chains without welding.”—11th , 1867. 

3533. JAMES COLLINGHAM and THOMAS ELLISON SMITH, Keighley, Yorkshire, 

ia ng and twisting frames, known uader the denomi- 
nation of cap frames and fly er f-ames.”—12th December, 1867. 

3552, WILLIAM EDWARD NEWTON, Chancery -lane, London, ‘ Improvements 
in bench planes and moulding tvols.”—A communica:ion from Nelson 
Palmer, Auburn, New York, U.S. 

3553 LOUIS CHRISTOPHE and JOSEPH MONTIGNY, pape pone Belgium, “An 
improved a cannon for firing voilies or charges of grape shot.”—L3th 

, 1867, 


All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 


List of Sgociiagtions 


Published ays the week ending 
th April, 1868 

2367,10d.; 2369,84.; 2370, 104. 2376,8d.; 2879, 1s. 4d. ; 2889,10d.; 2901, Is. 4d.; 
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270 


THE ENGINEER. 


Aprit 10, 1868. 








ABSTRACTS 3 OF SPECIFICATION: 8. 
The following descri made from Abstracts prepared 
EXGINERE, a he ofl 0f her Meaty Majesty’s Commissioners of Patents. 


Clase 1 —PRIME MOVEBS. 
ones Fixed Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, &c. 
2557. C. J. ae Queen-street place, Cily, London, and F, am, Maud- 
terrace, Stratford, “ Steam boilers.” Dated 10th September 

This boiler is ot cylindrical form, and is similar in appearance es the ordinary 
vertical boiler, having an inside cylindrical fire box, at the bottom part of 
which are placed the fire bars. Within this fire box is another cylinder closed 
at both ends. ano suspended at a proper distance above the bars by horizontal 
flanzed tubes of different sizes rivetted to it and the fire box casing, thus 
forming passages in Which the water circulates between the inner cylinder and 
the space encloved by the fire box and the outer shell. Connecting the top 
plate of tue inner cylinder and that of the fire box are smaller tubes also for 
the passage of water and steam, and one or more large tubes are inserted 
between the top plates of the fire box and the top of the shell for the passage of 
flame and smoke. From the fire box top are also su-pended tubes with their 
lower ends closed dipping into the annu'ar space between the fire box and 
inner cylinder. The flame plays on the out-ide of all th: tubes while the water 
is contained within them. ‘The form of the boiler obviates the necexsity of 
staying except where the diameters are very large, and the tubes being all placed 
transversely to the direction of the flame, their heating surface is of the most 
efficient kind.—Not proceeded with. 

2562. J. EICHHORN, Dithay-sircet, Westminster, “ Steam boiler and other 
Surnaces,”—A communication.— Dated \0th September, 1867. 

Tn constructing afurnace suitable for a steam boller, a chamber is formed 
which is enclosed at the sides by the side walls of the boiler setting at the top 
by an arch spanning the interval between the walls, and at the back the 
chamber is partly enclosed by a wall supported by another lower arch. At a 
short distance from and below the crown of this arch is the lower end of an 
inclined grid of fire bars forming a partition in the chamber ‘The bottom of 
the chamber may be a cast iron plate supported on the side walls, and the front 
is enclosed by doors; there is one door over the fire bars for the introduction 
of fuel into the chamber, and another door opening into the space below the fire 
bars, by means of which the air draft through the bars may be regulated. The 
back of the chamber is open below the arch which supports the back wall, and 
the fuel descends out of it on to another or third arch or platform immediately 
beneath that just mentioned, and which forms a continuation of the bottom of 
the chamber. The fuel on this arch or plat‘orm is from time to time pushed 
back by the stoker, so as to cause it to fall over the back of the arch or platform 
on to the fire bars beneath, on which a fire is thus maintained. It is supplied 
with air from an ash pit below the bars which has a regulating door, and 
there js also a fire door above the level of these fire bars to admit of the work- 
man clearing the = from time to time. The furnace is so regulated that 
a slow comb d in the fuel chamber whilst a bright and 
rapidly burning 4. is kept up on the bars below, and over this fire the smoke 
and products disulling from the fuel in the chamber have to pass, and so are 
effectually burnt.—Not proceeded with. 
> KINTON, Road, near Bath, “ Water wheels."—Dated 10th September, 





Here the inventor proposes to construct the floats or boards of the wheel in 
such manner that they shall be capable of opening and closing in two sections, 
instead of forming, as hitherto, a fixed or constant float, the object being to 
free the ascending floats of the tall water.— Not proceeded with, 





Class 2.—TRANSPORT. 


Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

2543. C. BURN, Middle Scotland yard, Westminster, ‘* Propelling railway or 

other carriages.” Dated 9th September, 1867. 

Thi« invention consists in the application of one or more friction wheels to 
the flanges of the railway carriage or other wheels, wich friction wheel or 
wheels is or are pre sed against and made to bite the flange of the carriage 
wheel by means of levers, weights, crews, eccentrics or other mechanical 
contrivances, and when in contact with the carriage wheels the friction wheels 
are caused to revolve by manual power, thereby causingthe whvels of the 
Tailwav carriage to revolve and by these means propelling the carriage.—Not 
proceeded with, 

2545. A. PAUL, Dunbarton, ** Stoppers or controllers for ships’ cables.”—Dated 9th 

September, 1867. 

This invention consists in constructing a stopper or controler for a ship's cable 
with a barrel, in contact with which the cable » which revolves with the 
cable, and to which frictional or other holding or controlling contrivances are 
applied, instead of gripping or compressing appliances being applied to the cable 
itself, as in ordinary stoppers. -Not proceeded with. 

2558. J. DICKENS, Llanddulas, Denbigh, ‘‘ Yielding fish plate.”— Dated 18th 

September, 1867. 

This invention relates to that class of metal plates employed for securing the 
ends of rails on the permanent way of railways termed fish plates,and more 
particularly to those fish plates which are employed for joining the ends of the 
rails which form the points, and consists in the construc'ion and arrangement 
of a yielding plate attached to the rails by bolts screwed perfectly tight, in 
contradistinction to an ordinary rigid or immovable fish plate, as now 
employed. For this purpose the inventor constructs a plate in two halves 
joined vertically down its cenire by a strong hinge, or other equivalent. This 
joint is p aced just at the point where the two ends of the rails to be joined meet, 
each half being firmly secured to its respective rail by bolts which, by pre- 
ference, he forms with a conical hollow head provided with a split or opening 
which will allow, when tightened up, a greater latitude for expansion befere 
becoming loose or ineffectual. The jointed plate when thus secured will allow 
the points to move with the greatest freedom, and at the same time obviate the 
constant attention of the plate-layer.— Not proceeded with. 

2573, W. BAIRD, Glasgow, ‘* Apparatus to be used for registering the number of 

passengers entering vehicles”’—Dated \\th September, 187. 

At the entrance to the vehicle a movable step is placed constituting the lid or 
cover of the box wherein the registering mechanism is, by preference. contained, 
so that in entering the vehicle each passenger walks over or upon the movable 
step, the weight of the passenger causing the step to be depressed to an extent 
sufficient to actuate the registering This hani comprises a 
ratchet-wheel and pawl, teeth, index, &c., and springs for forcing up the lid of 
box in readiness for next registration.— Not proceeded with, 








Class 3.—F ABRICS. 

Including Machinery and Mechanical connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

2518 E BERNHEIM, and G. W. WILSON, Bradford, and E. LONGWORTH, 
Levenhulme, Lancashire, *‘ Treatment and method of preparing printed 
warps.” — Dated 5th September, 1967. 

This invention consists in treating the warps so as to produce a chene 
or intermixed effect when in the extended or warp state, and not in 
hanks, and the method of preparing such printed warps is as follows:— 
The warps, either plain or dyed, are first leased as usual—that is, divided 
into sections width wise, such sections being kept separated by transverse 
rods or battens, and the warp in this divided and extended state is printed 
upon by any ordinary suitable method, and after such printing every other 
divided section alternately, or such of them as may be desired, is drawn up 
a greater or less distance (the rods allowing the sectivns to slip), 80 as to dis- 
place the regularity of the printing, in which state it is afterwards used in 
weaving.— Not proceeded with, 

2527. T. W. HELLIWELL, Brighouse, York, ‘‘ Looms.”"—Dated 6th September, 

1867. 





This invention cannot be described without ref to the drawing: 


2533. J. SMITH, Bradford, ** Machinery for combing or dressing silk, flax, 
china, grass, cotton, dc.”— Dated ith September, 1867. 

This invention consists in the use of three or more endless card-belts, or 
toothed or spiked endless aprons, placed and arranged side by side, and 
operated so that two adjoining surfaces of these belts are caused to travel 
in the same direction and parallel toeach other. Also in the use of a series 
of travelling nippers or nipping jaws which are placed in a paralle’ogram or 
grooves, and caused to slide or travel in betwixt the said surfaces of the card- 
belts, or toothed or spiked aprons, but to move in a contrary direction. Fibre 
being fed to these nippers intermittently in succession by ordinary feeding 
apparatus, they open and receive it, then close and move away from the feed 
apparatus, detaching tuft of the fibre which they carry in betwixt the card- 
belts or toothed or spiked aprons, the protruding ends being traversed in con- 
tact with the cards’ teeth or spikes which comb or dress it; the Jaws of the 
nippers are then opened, and the fibre is delivered on to a creeper or other 
receptacle. 

2552. J. MARSDEN, Halifax, “ Looms for weaving Scotch or ingrain carpets.” — 
Dated 9th september, 1867. 

This invention consists, First, in obtaining a dwell to the batten during 
the throw of the shuttle by causing the crank to work in acurved slot formed 
in the connecting rod or arm, one end of the rod or arm being 
attached to the lathe sword, and the other end working in a socket 
or universal joint. Secondly, in a new combination and arrange- 
ment for working the shuttle boxes and effecting the necessary changes 
req ired for throwing in the different coloured wefts. Thirdly, in 
additional means for preventing damage to the shuttle when the latter 
fails to enter the box. The patentee cuts away that part of the lathe sword 
which usually projects above the shuttle race, and to which the hand rail is 
ordinarily fixed. Fourthly, the improvements relate to the picking motion, 





and consist in the use of what the patentee terms a doubleclatch box, work- 
ing as described. Fifthly, the improvements relate to a new form of frog 
the patentee mounts so as to tu'n on a ceatre, and he attaches to an 
forming the lower part of the frog a spring which Seanedk Ge geeper 
position against a fixed stop; bat when the shuttle does not act properly, and 


| the stop rod consequently comes in with the frog it overcomes the action 


of the spring, and causes the lower arm of the frog to strike a little lever con- 

nected with the motion for stopping the loom, and at the same time another 

part of the frog coming in contact with the same fixed stop beforenamed, 

prevents the frog being driven too far back. Sixthly, the improvements relate 

to an improved letting-off motion, 

2560. J. HOLLIDAY, Wells-street, Falcon-square, City, London, ‘** Fringes.” — 
Dated \0th September, 1867. 


Fringes are often provided with ornamental tips, and other or 


for use, or so that it will only be necessary to split or cut it open to make a 
skirt or cloak complete without basting or senarate felling of parts together, 
only if desired trimming it or binding the edges whole or in part attaching suit- 
able fastenings thereto. 
2570. S. BROWN, Blackfriars-road, London, ‘‘ Ornamenting bottles, vases, and 
jars used for perfume for toilet purposes. "Dated \\th September, 1867. 
Here the inventor combines, for the purposes of ornament and utility, a locket 
or case to contain a portrait or device with a perfume or toilet bottle, vase, or 
jar, and for that purpose he causes the bottle, vase, or jar tobe made with a 
cavity in the side or stopper, and in this cavity he fixes by cement or other- 
wise a locket or case of being opened and closed, and of having a 
portrait or device inserted or withdrawn.— Not proceeded with. 
2576. L. M. PREWITT, Bristol, “ Stays, bodices, or corsets.”—Dated 11th 
1867. 





covered with silk and other material of costly manufacture, and sewn or 

stitched to the fringe. This invention consists in employing tips or other orna- 

ments formed of wood or other material for the ends or other parts of tringes 

gilt or otherwise ornamented. —Not proceeded with. 

2599. P. BR. COUCHOUD, yet, “+ Machinery for manufacturing chenille.”— 
Dated \3th September. \~67, 

This invention consists, First, in the employment of an endless wire composed 
of one or more threads, contiguous with which are the chenille threads, pre-sed 
and maintained against the wire by rollers moved by a constant and regular 
force, actuated by springs concealed in slots or otherwise. Secondly, the for- 
mation of the filamentous gut or cord forming the chenille by a circular creel 
bearing an unlimited number of threads, either single or complex, carried on 
bobbins or reels which, participating in the circular motion of the creel, 
wind the threads round the endless wire, and so form the filamentous cord. 
Thirdly, the a‘aptation of two chenille thread«, which, being wound on two 
different bobbins or rules, serve to close the pieces of gut and may be grouped 
in pairs of two, four, or more round the endlezs wires, so as to make a like 
number of chenille simultaneously, which has not previously been attempted. 
Fourthly, the adjunction of a circular knife having either an eccentric recti i- 
neal motion, or fixed with an oblique edge, by which a continuous manufacture 
is carried on. Fifthly, the winding of the cheniile on a receiver or receivers 
having a rotary motion producing the requisite twist, no matter what may be 
the form or position of the receiver, the principal characteristics of which are : 
—Ist. that the twist may be varied according to desire or necessity ; and 2nd, 
that the chenille is in no way injured by pressure. 





Class 4—AGRICULTURE. 
Including Agricultural oe. Windlasses, Implements, Flour 
5 . 
2532. H. STEWART, Liverpool, “ Drying the saw-blade cutters of reaping 
machines,” Dated 12th September, 1867. 

This invention consists in the application of a drum or pulley to the wheels 
or axle of a reaping machine. The drum or pulley has a zigzag groove re- 
cessed into its periphery ; a sliding block stud or roller attached to a lever 
works in the zigzag groove, and causes the lever to vibrate upon a fixed centre, 
The outer end of the lever is attache! by a connecting rod to the saw blade 
cutter, to which It imparts a reciprocating motion.—Not proceeded with. 

2583. J. WILDERSPIN, Elsworth, Cambridge, ‘Horse rakes.”—Dated 12th 
September, 1867. 

This invention consists in the combination and arrangement of certain 
mechanism whereby the lines or teeth of horse-rakes can be raised, and the 
load lated thercon discharged in a simple and effectual manner. 





Class 5—BUILDING. 

cniteiag | ae and Tile Machines, Bricks, Tiles, Drain Pipes, 

nd House Fittings, Warming, Ventilating, ce. 

2539. B. F. Srevens. Henrietta-street, Co’ Garden, London, “ Illuminating 
roof and rvof pavement. '— Dated ith September, 1867. 

This invention cannot be fully described without refe 





to the drawings. 





Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, c&c. 

=, H. CARTER and G. H. yates Dem; -street, ** Breech 
loading fire-arms.”— Dated 5th September, 181 _ Abtiedaiese 

mi invention relates to that description of arm which closes with a sliding 
rotating belt with projecting hand lever for which letters patent were granted 
to the present p 20th September, 1865 (No. 2417), and consists, First, 
in leaving the back end of the breech, as also the lever slot, open for the ready 
with drawal of the bolt when required for cleaning or otherwise, and in apoly- 
ing a cap or cover to the hinder part of the gun, which cap compl»tely covers n 
the groove in which the sliding bolt works, with the exception of the opening 
necessary for the intr duction of the cartridge, and for the necessary traverse 
of the hand lever of the sliding bolt. This cover is rounded. and partly follows 
the shape of the gun, its hinder part being carried a little way down the 
neck of the stock, tapering off, and furming a part thereof. In adjusting the 
cover it is slid on the shoe of the gun from the breech end, two projections 
disposed one on either side in the interior of the cover taking into grooves 
made longitudinally in the shoe, by which the cover is held closely down 
thereon. The whole is secured in place by a screw passing down through a 
projection formed under the tapered part of the cover, and screwing into the 
tail piece of the shoe This tail piece has als» a recess formed in it which, 
when the cover is pushed furward in place, receives the lower part of the 
above-menti.ned projection, and throug which the screw passes, thus firmly 
fixing the cover, ani preventing all movement thereof until the release of the 
said screw When it is desired to withiraw the bolt from the gun it is simply 
necessary to release the screw in order to take off the cover; the bolt is then 
free tobe withdrawn from the gun. The invention consists, Secondly, in com- 
bining the trigger and sear together so as to form but one piece. The sear may 
be shortened, while the trigger projects from the underside thereof, thus ob- 
viating the necessity of a separate fulctum ‘or the trigger, and rendering the 
action of the lock quicker. A Third improvement consists in fitting the extractor 
applied to such guns so that a dovetailed end recessed into the sliding bolt 
shall be received in an undercut and dovetail recess when the bolt is drawn 
backward, so as to prevent its falling from the bolt when it is withdrawn at 
the breech. 

2547. W. R. LAKE, Southampton-buildings, Chancery-lane, London, * Cart- 
ridge holder.’—A communication.—Dated 9th September, 1867. 

This invention cannot be de-cribed without reference to the drawings. 

2550. G. CLARK, Arundel-street, Strand, London, “ Cartridges.”—Dated 4th 
September, 1867. 

This invention consists in an improved mode of making cartridges, of which 
the principal feature is the application and use of paper or cloth chemically 
prepared, so as to ignite readily and burn rapidly without leaving a residuum, 
for the purpose of containing the gunpowder charge.—Wot proceeded with. 

2587. J. R. COOPER, Birmingham, “ Breech-loading fire-arms,.”—Dated 12th 
September, 1867. 

Here the opening of the breech, the withdrawal of the case of the exploded 
cart idge. and the cocking of the hammer, are effected at one operation. The 
invention is especially applicable to central fire guns, but may also be applied 
to guns in which the firing is not central. The patentee closes the breech of 
the gun by a closing block, hinged to the side of the shoe or open breech 
chamber, and capable, by turning upon its hinge, of being shut down into or 
raised from the breech chamber. A spring acting on the joint of the closing 
block lifts it from the breech chamber, and supports it in its raised position 
when the said block is at liberty to move. The hammer is jointed on the 
underside of the barrel, and on its liberation by pressure upon the trigger is 
forced upwards and made to strike the striker and discharge the cartridge. On 
the centre on which the hammer turns is an arm or lever which works in a 
siot at the back of the breech chamber. The top of this lever is provided with 
acomb or thumb plate by which it ismoved. A spring presses the lever into 
its raised or original position, and a projectioz: on the front of this lever projects 
over the breech bloca when the latter is shut down, and fixes it in its pace 
during the dixcharge. Oh shutting down the breech block it presses upon the 
inclined upper side of the projection, and, forcing it back, causes it to snap 
over the block and bolt itdown. When the arm or lever is depressed, it bears 
against the front of the hammer, and caries the hammer down until it reaches 
its cocked position. The cartrid.e case extractor consists of a bar sliding ina 
slot in the breech chamber. The bar carries at its front a hook, against which 
the rim of the cartridge bears, and at its rear end engages with the lever 
described. When the leveris drawn back its draws back the extractor, and 
when the lever advances the extractor. muves forward. 








Class 7.—FURNITURE AND CLOTHING. 
2521 Thang GARDNER, Manchester, “ Miners’ safety lamps.” —Dated 5th Seplem- 
1 


This invention is designed to supply such a fastener or lock to lamps similar 
to “ Davy ” lamps, for mining purposes, that when once lit and closed it cannot 
again be opened without first destroying the efficacy and utility of the illumi- 
nating properties of the lamp, and the invention consists in the application of 
atube for wick or duct for feeding the lamp with oil that is separate and 
detachable from the body of the lamp, the tube being constructed so as to form 
a plug, &c., that will prevent the escape of oi] when forming a portion of the 
lamp, and that will also, when screwed to its seating, form a bolt or lock that 
will prevent the gauze or protecting cover being removed so long as the lamp 
is employed as an illuminating medium. 

2529. J. R, TONGUE, Southampton-buildings, Chancery-lane, London, 
“ Manufacture of garments for male and female attire.” — A communication, 
Dated 6th September, 1867. 

This invention relates to the manufacture of body garments, either for | 
under or outer wear, such as skirts and mantles, or cloaks, whole or in one 
piece, by aes the material of which they are comprised, 
article during the felling or “ planting ” process its desired form or shape ready 


and giving the | 


In the material of the stay openings are made in the front in a diagonal 
direction from shoulder to waist; these are to be drawn together or p:rtially 
closed by the introduction of a piece of elastic webbing or cord ; a gu-set shaped 
opening is made also in the back, extending only a short distance down from 
between the shoulders; this is also fi'ted with elastic web or cord. A pair of 
straps of elastic material, or fitted with elastic ends, are attached to the breast 
of the stays, and passing over each shoulder are crossed at the back, whence 
they are passed under the arms, and are secured to a stud in front upon the 
stay busk, another pair of similar straps or bands secured at the back, and by 
preference on the inside of the stay, passing through eyelets at the side, pass 
thence a the waist, and meeting in front, are similarly secured upon a 
stud.— Wot with, 





Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, and Preservation of Food, 
Brewing, ——_ Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

2419. G. G. TANDY, Anerley-road, Penge. near Sydenham, Kent, “ Preparation of 

vulcanisable compounds, &c.”—Dated 28th A ugust, 1867. 

This invention consists, under one head, in an improvement in the mode of 
preparing compounds of india-rubber and “sulphur, or other vulcanisable gums 
or resins used for making ebonite or vulcanite, so as to render them more 
plastic than can at present be attained, whereby a great amount of labour and 
expense is saved. Hitherto lit le or no solvent has been used in these com- 
pounds in consequence of the great amount of porosity resulting from the escape 
of the vapours generated during the process of vulcanisation (or aon, 
This escape of the vapours the inventor overcomes by exposing the moulded 
articles to a sufficiently high e to expel the solvent previous to sub- 
jecting them to the indurating process ; and he finds that, by using petroleum 
spirit not having a higher specific gravity than .630 (although a higher 
specific gravity may be used) the expulsion is easily effected, and that the 
resulting vuleanite or ebonite will be of a much more el :stic and tougher nature 
than that produced without the aid of such solvent.— Wot with. 

2458. C D. ABEL, Southampton-buildings, Chancery-lane, London,‘‘ Direct pro~ 
duction of phosphorus for industrial purposes.’’—Dated 29th August, 1867. 

Here phosphate of lime in the form of ether apatite, bones, fossil, phosphates, 
or in any other form, is introduced in a pulverised state in a closed vessel, 
where it is mixed with twice its weight of silica, also in a pulversed state in 
the furm of sand, sandstone, or in any other suitable form. Charcoal, coal, or 
coke dust is then added to the extent of twenty-five per cent of the weight of 
the phosphate, and the mixture is then heated to a temperature between an 
orange red and a white heat. The silica then reacts upon the phosphate to 
form silicates of lime, and the liberated ph is 
by the carbon, thus producing phosphorus, which ts volatilised and collected in 
a receiver in any known manner. - Not proceeded with 
2459. H J. SIMLICK, Bow, * Cigar and pipe lights.’—Dated 29th August, 1867. 

Here the inventor takes ordinary wooden splints, and envelopes them wih a 
coating or net wo'k of metallic wire, or-sheet or other metal, in conjunction 
with cotton, by an ordinary braiding machine, and dips them im a pastile com- 
position. By preference he uses four parts of gum, ten of chlorate of potass, 
three of fine powdered charcoal, one of gum Benzoin, and eight of cascarilla 
bark. The wire to which the pastile composition has adhered has a permanent 
hold upo and to its stem, and is not liable to fall off.—Not proceeded with. 
2184. G. GELSTHARP. Low Walker, near Ne tle-on-Tyne, ** M ture of 

malleable iron. cast tron, and steel, &c.’’ —- Dated 2nd Romer, 1867, 

The patentee claims, First, the construction of the blast gas furnace which 
separate melting and reducing chambers, and the arrangement of a separate 
fuel chamber, as described and set forth. Secondly, the construction of furnaces 
for reducing iron ore with solid or gaseous fuel by direct heating with a non- 
oxidising flame passing under the ore bed, before or after pass ng over the ore, 
as described and set forth. Thirdly, the application of the gas blast furnace to 
the melting of spongy iron, as described and set forth. Fourthly, the methods 
of treatment in the manu’acture of malleable izon, cast iron, and steel, sub- 
stantially as descrive! and set forth. 

2487. C TESSIER, Paris, “‘ Apparatus for moderating or regulating the feeding of 
the pulp in paper machines.” — A communication.— Dated 3rd September, 1367. 

This invention cannot be described without to the ings. 

2493. P. F. LUNDE, West-square, St. George’s-road, seer ey ** Apparatus for 
obtaining extracts from vegetable substances.” —Dated 3rd September, 1867. 

The patentee claims causing the water to Pass through successive layers of 
the vegetable substance i to be upon, in such order that the 
water is always made to pass first through the first layer or charge of vegetable 
substance, and in succession through these layers or charges which have been 
subsequently added, as set forth. 

2501. W. WELDON, West-hill, Highgate, * Impr ts in the production of 
artificial oxides of manganese, and in the manufacture of chlorine by means 
thereof.”’"—Dated 4th September, 1867. 

The patentee claims the use of ozonized air for the peroxidation of low oxides 
of manganese, whether in the wet way, or in the dry way, the various methods 
of procedure, whether using ozonised air or ordinary air, and likewise the 
various details of apparatas, &c., all as set forth, and the air for the purposes 
indicated of artificial oxides of manganese peroxidised and otherwise produced 
and treated, as descri 
2522, F. VERSMANN, ‘Stratford, ** Manufacture of varnishes."—Dated 5th 

September, i867. 

This invention relates to the use of certain solvents for the gums, resins, or 
gum resins employed in the manufacture of varnishes, and it is particularly 
applicable in obtaining solvents of copal for that purpose. The solvents 
employed are these:—Alcohols of the series represented by the formula Cn 
H2n+ 2: 0 (C = 12). containing more than two equivalents of carbon, 
beginning therefore with propylic aleohol = C 3, H8: O. The mixture of some 
of these known as fusel oil, which contains chiefly anylic alcohol, answers the 
purpose very well. 

2524. S. CASSAM, Grafton-street, Tottenham-court-road, London, “* Material to 
be used for the purpose of affording instant relief to persons afflicted with 
asthma, &c.”—Dated t th September, 1867. 

Here the inventor makes use of ordinary filtered paper in sheets or strips, 
which paper is then prepared by simply dipping it (but merely sufficient so as 
to damp the same) into the following chemical preparation. In order to pre- 
pare, say, 500 sheets of this filtered paper, he makes use of one half gallon of 
pure water. one pound (avoirdupois) of saltpetre, half a pound of alum, and one 
ounce of essence of bergamotte, and afterwards he hangs up the papers or 
exposes the same in the air tili dried, when they will be fit for immedia‘e use by 
the patient. The mode of use is by ligh ing and burning half a sheet of such 
paper, and inhaling the smoke arising therefrom.—Not proceeded with. 

3538. J. BAYLEY and T. BAYLBY, jun., Lenton, Nottingham, “ Manufacture or 
production of leather.”— Dated 2th September, 1467. 

Here the patentees obtain shavings of Russian leather, and when they have 
extracted the fragrance or perfume therefrom, they immerse the hides or skins 
in the extract or liquid, or other agent employed, containing the extract, in 
order to impart to the hides or skins the fragrance or perfume thus obtained; or 
they place the Russian leather inconvenient layers between hides orskins, whether 
before or after the hides or skins are converted into leather, and the hides or skins 
are then placed in watez, or other liquid or agent, where they remain any required 
period. They then apply vil or its equivalent agent to the hides or skins by 
rubbing them with it, or otherwise, 

2544. E. J. C. WELCH, Harrow, “ Apparatus for producing artificial ice.”— 
Dated 9th September, 1867. 

This invention mainly consists in the construction and arrangement of certain 
apparatus, whereby ice can be artificially produced inan economical and simple 
manner, the refrigerating effects being produced by the evaporation of ether, or 
some other similar or analogous and suitable hydrocarbon, aud the condensa- 
tion of the resulting vapour. 

2546. W. E. GEDGE, Wellington-street, Strand, London, “‘ Processes of extraction 
of the colouring matter of indigo from the waste —— Sabrics which contain 
it ’-A communication.— Dated 9th September. 

Here the textile fabrics or picked or torn waste re piled in a vat having a 
false or double bottom, and there — with a solution of caustic soda at one 
degree. Steam is then i duced at a p of three bh and after 
about five hours boiling the liquid is drawn off, charged with ‘the whole of the 
colouring matter, which pre:ipitated from its solution by an acid, gives indigo 
as pure as the finest from India.—Not proceeded with. 

2549. F. TOLHAUSEN, Paris, “* Process and apparatus for instantaneously disin- 
Secting fecal and *manuring matters, improving the same, and also ri 
them fit for feeding domestic animals.”—A communication.—Dated %th 
September, 1867. 

This invention relates to a process and apparatus for disinfecting instan- 
| taneously feecal and stercorous matter, and. dejections of every description, by 

mixing or combining them a3 soon as produced with various disinfecting 
powders, consisting of mineral and vegetable substances. The details of the 
jon are volumi 

(ass. J. EICHHORN, Delahay-street, Westminster, ‘‘ Furnaces for melting iron, 

&c.”—A communication.— Dated 9th , 1867. 
The patentee claims constructing furnaces for melting iron and other metals 
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and for smelting ores, in the manner described, He also claims constructing 
furnaces for melting iron and other metals, and for smelting ores, with 
pright body or shaft carried on one, namber of +ides by arches 
i pports, underneath which in 


of the ignited heap, and a 

the said arch or support of shaft, 

furnaces for melting iron and other metals with two or more erect shafts com- 

bined with a lower chamber or hearth, as described. 

2568. C. E. paceman, 2 Fleet-street, tone “ Producing hydrogen.” —A commu- 
nication.—Dated 9th September, 

This invention —sS in, _and the patentee claims, the once tng eed of the 
alkaline and alkali named, mixed in a chemically defined 
proportion, or without a oaaueend proportion, with various mineral or vege- 
table combustible matters, in order to produce at a red heat in contact with 
these matters hydrogen suitable for lighting and heating, and this in such 
apparatus of distillation and calefaction as it may be found convenient to 
employ, such as retorts, crucibles, and the like. 

2571, W. BAKER, Tipton, Stafford, “ Manufacture of iron.”—Dated 11¢" 
iT. 


This eae relates to the puddling process, and the essence of the First 
part of the invention consists in melting the hammer slag or flux apart from the 
fron, and introducing the melted slag or flux into the bed of the pudding 
furnace in a melted state, and mixing it with the mel'ed iron when the iron hes 
ceased, or nearly ceased, to give off gas. The improvements in furnaces used 
in the manufacture of iron consists in forming a second or supplementary smal! 
bed in the furnace at the back of the flue bridge in which to melt the hammer 
slag or o.her flux used in the paddling process, and also in forming a passage 
in the flue bridge, through which the meted hammer slag or flux may run to 
the bed of the furnace. The said passage may be temporarily closed by a plug 
of red iron ore.—Not proceeded with. 

2577. H. R. LUCKES, Coleford, ¢ of artificial or com- 

Suel in the treatment of coal. peat, charcoal, tan, sawdust, and woody 

whereby those substances, either together or separately. can be utilised 

when in a state of powder —— and converted into a serviceable 
fuel.” —Dated 1\th September, 186' 

The object here is to produce bricks = blocks of fuel from small coal, &c. The 
cohesin of the divided particles of the carbonaceous substance employed is 
effected by incorporating with them a mucilage obtained by boiling or otherwise 
from the common descriptions of sea-weed.— Not ith. 

2581. J. B. MELDRUM, Dundee, “ Printing textile fabrics.”--Dated 12th Sep- 
tember, 1867. 

The patentee claims the application of analine dyes for printing of jute 
fabric*, or iabrics in which jute is a component part, for the purpose of 
rendering the appearances produced more brilliant and durable than hitherto. 
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Class 9.—ELECTRICITY.—None. 





Class 10.—MISCELLANEOUS 
Including all Specifications net found under the preceding heads, 
2441. W. E, GEDGE, Wellington-street, Strand, London, “‘ Machine intended to 
divide, , or crush all substances capable of being triturated, more 
especially bones and horny substunces of every kind. for converting them into 
manure.”—A communication. - Dated 27th August, \s67. 

This machine is composed of two cast iron plates, the one fixed and the 
other movabie. Each plate carries a cast iron or steel crown strongly fitted 
to it by tour tron bolts, each crown being furnished with quadrangular and 
conical teeth arranged with precision, and in such wise that those of the upper 
plate set or take very exactly into those of the lower place, and vice versa. 
The movable o: running plate, which runs at a speed of about 700 revolutions 
a minv‘e, is Poueath, and the upper or fixed plate is strongly secured to two 
‘wooden crosspieces by four bolts. The running plate is fixed by a wedge to a 
vertical }: vn -ha.., which also passes through the fixed plate to maintain it in 
perfect harmony with the running plate and prevent deviation, which would 
inevitably lead to the im nediate breakage of the machine. On the upper or 
fixed plate, between the crown and the axle, an opening is made provided with 
a hopper by which the substance to be treated is introduced so that it falls 
perpendicularly on the running plate, which in its rotation throws and divides 
the substance between the crowns. — Not with, 

2447. J. E. BOYCE and R. HARRINGTON, Birmingham, “ Umbrellas and para- 
sols.” —Dated 2th August, 1867. 

The paten’ees claim applying to the stick of the umbrella or parasol two 
bow-shaped springs provided at their middle with a raised part or nib, with 
the raise! part or nib of one or other of which springs a slot in the runner is 
made to engage to fix the umbrella or parasol in its open or closed position, 
substantially as described and il'ustratedin the drawings. Secondly, steadying 
the runners of umbrellas and parasols having taper sticks, by bow springs 
made from sheet steel. or other elastic metal, substantially as described and 
illustrated in the drawings. 

2144. M. A. SouL, Leadenhall-street, “‘ Fastening iron bands on balls.”—Dated 
27th August, 1867. 

This invention consists in making the ties or fasteners of such an improved 
construction and shape that they admit of the instantaneous application of a 
peculiarly shaped lever (which is used much in the manner of a button hook) 
for bringing together the ties which are fitted one to each end of the band.— 
Not proceeded with. 


2459. W. Peppre, Savage-gardens, City, London, “ Brushes.”"—Dated 28th 
August, 67. 

This invention consists in the fe of skel brushes—namely | 
brushes open at the back, in order to prevent the accumulation of dirt or wet 
at the bottom of = bristles or hairs. 

2451. J. ELLIOTT, Machinery used in cutting stone, coal, slate, 
and other we and in forming tunnels and galleries, &c.”—Dated 28th 
August, 1807. 

This invention consists in machinery for driving a circular rotating disc or 
discs, either with teeth, or formed to receive movable tools of varied form set 
in a slightly sp ral line in the direction of the forward cat, and in facilitating 
the removal of the core produced by the forward cut by a cranked arm or arms 
connected by a pivot joint to the disc or discs, entering the forward cut with 
the disc or discs, and set in action in order to cut the core at back by the 
portion of the cranked arm without the cct operating on that within it; or by 

a key and spind!e connected with an arm used as a back core cutter "setting 
pt arm in action.—Not proceeded with. 

2454. W. T. WATTS, and D. J. or Birmingham, “ Hydraulic and 
other presses.” — Dated 28th August, 1867 

This invention relates toa former patent. granted to D. J. Fleetwood, dated 
9th April, 1867, in the specificativa of which former patent was described a pre-s 
consisting of a hydraulic cusaion as a bed or anvil, and a forcer worked by 
steam or other power, which press was licable to th of hollow 
forms, the cutting out or piercing of blanks, and to other similar uses. The 








th, " 








the 
falls or is conveyed into the eye of the s:one. 
— mk SILVESTER, West Bromwich, “ Spring balances.”—Dated 30th August, 


Here the patentee makes the trough-like frame or case of the balance open 
at its front and at ita bottom end. fhe top of the helical spring of 
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ring or top by by which 
carries ahook to which 
weight on the hook descr! 
of the i. and the bottom or closing 
ng, are made to pi from the bottom of the case of the balan 
the Guaien of the spring and the descent of the flat plate the pointer carried 
by the said fiat plate traverses the slot in the dial plate and indicates upon the 
dial plate the weigh: hung on the balance. 
2471 A. M. CLARK. Chancery-lane, London, “ Mode of of ranaving end cutting tee 
ee ee aa bands or tubes of leather.” — 
A communication. — Dated 30th August, | 

This invention relates to the production ord ~ a bands and tubes of great 
length of leather without joins or rivets, or with only one join. In order to 
obtain them the patentee adop’sa new mode of skinning the animal from which 
the hide is obtained, and also of cutting up the hide. One method is as foliows : 
—The hide is cut alo g the line of the back, and then in the line of the longi- 
tudinal axis of the head, and also along the whole length of the belly. The 
hide in this manner will be severed in two parts, except in the hind part, which 
serves to connect them, and when the hide is opened out, strips double the 
length of the animal may be cut therefrom. 

2474. M. HAMMERSTEIN, Liverpool, “ Cigars, &c.”"—A communication.—Dated 
30th August, 1867. 

To apply this invention to, say, a cigarette, a thin film of cork of, say, from 
half an inch to three-quarters of an inch wide, on one side of which is applied 
any suitable waterproof composition of gum, glue, &c., which is then rolled 
round the end of the cigarette that is to be placed between the lips, thus 
forming a cylindrical belt encompassing the inner end of the cigarette. 

2478. W. AUBERT, Strand, London, “ Apparatus for diffusing odours or per- 
Sumes ”— Dated $\st August, 1867. 

According to tis invention the inventor employ ng perfumes an 
apparatus of an ornamental form, consisting of a ae reservoir in which the 
perfume is placed, and through the cover of this reservoir a large number of 
holes or perforations are formed, through which small strips of sponge, &c., are 
inserted. These strips suck up the perfume from the reservoir in its liquid 
form, and expose it to be evaporated on their ends, which are above the cover 
and present an extended evaporating surface. In this way the composition of 
the liquid in process of evaporation is es until it has all oe 
identically what it was at the com f the The co 
supports an ornamental vase which ich forms a pte for supplying the semreetr 
from time to time.—Not proceeded with. 

2479. A. FENTON and J. om, pene, Worcester, “ Machinery to be 
din hooks, "Dated 3ist August, 1867. 

This “machinery consists of a Sestecntal shaft working in bearings, and pro- 
vided with a fly-wheel and fast and loose pulleys. Upon the shaft two steel 
cylinders are mounted, one of the sald cylinders being provided wtth semi- 
circular grooves, and the other with V-shaped grooves. The said grooves of 
thecylindersare made into fi'ing or cutting surfaces, and are of different sizes for 
filing different sizes of fish-hooks. The cylinders or circular fi'es are composed 
of a series of steel disc strung upon the shaft, and bound together by collars. 
The fish-hooks to be filed or finished are fixed in a holder upon a horizontal 
table or slide working in a dovetail on the bed of the machine. A rapid rotatory 
motion being given to the cylinders or circular files, the table carrying the 
fish-hooks is advanced by a lever towards the said circular files, and the points 
of the barbs of one set are filed or finished by the semicircular grooves of one 
circular file, and the sides of the barbs of another set are filed or finished by 
the V-shaped grooves of the other circular file. The fish-hooks are fed to the 
holder by hand, or by a hopper or otherwise.—Wot pi 
2485. A. V. NEWTON, Chancery-lane, London, “ Manufacture of tool for cutting 

stone.” —A communication.— Dated 2nd September, 1867. 

This invention relates to a novel saw or rotary cutting tool. The edge or 
periphery or perimeter of the ee tool is studded with small precious stones 
of great hardness, or pieces thereof (4 s being ), the same being 
so disposed that the stones shall form the cutting selon or points of the saw, 
some of them projecting on either side of the saw plate to cut a “‘ kerf” suffi- 
ciently wide to keep the plate from binding in the “ kerf.” 

2489, A. FIELD. Lambeth, a and W. B. NATION, Old Kent-road, “* Orna- 
menting candles.”—Dated 3rd , 1867. 

One part of this invention consists in producing upon the surface of candles 
helical or straight grooves, and in filling such grooves with wax, stearine, 
paraffine, or other su:table fatty matter of a different colour or colours from that 
of the candle. Another part has for its object to produce candles with orna- 
mental designs upon their surfaces by foulding moulds. 


2491, J. MCKECHNIE, ow. “Apparatus for applying concentrated heat, 4c.” 
—Dated 3rd September, 1867. 


This invention consi*ts in adding to ordinary portable bellows an equalising 
air compartment compressed by a spring weight, and by fitting thereto a 
, duplex nozzle in place of the ordinary one, such duplex nozzle having a central 
channel for the air, and a concentric annular channel for gas, or for oil or 
other burning fuid. When made for gas the nozzle has fitted to it a small 
stop-cock to receive a small flexible tube from any convenient gas pipe or 
bracket, but when made for oil it has fitted to it a small receptacle for the oil ; 
and if the apparatus is made for lighting house fires the receptacle may be 
made of a size to contain the small quantity requisite for lighting one fire. A 
wick is by preference used with the oil, and the annular channel must be made 
large enough to receive it, and > two parts that can be separated so as to 
introduce it.—Not proceeded wit 
2492. A. E. GELHADE. rag “ Machines for fe 

ropes, &c.”"—Dated 3rd , 1867 

The patentee claims the construction of a machine as described, or a modi- 
fication thereof, with an eccentric grooved cylinder, hollow centre pinion, or 
grooved pillar, with rising and falling slides, needles, and clutches, the whole 
being worked by steam or hand power, or by treadie, as ngewe 
2495. L. N. LE GRAS, Wardour-street, London, “ Milk cans."—Dated 3rd 

item 67. 

Pm ey consists, First, in making milk cans of two or more thick- 
nesses of tin, &., the space or spaces between the thicknesses being fil'ed with 
, or other’ non-conductor of heat, so that milk placed in the can is not 














ing chains, cords, 





patentees propose by the present improvements to render this pre-s 
applicable to the purposes of coining, medalling, punching, shearing, and other 
analogous operations, as well as the manufacture of hollow or tubular forms. 

The press consists of a hydraulic ram arranged to act asa cushion or anvil, 
upon which a die or dies or tools may be suitably secured, and the biow or 
pressure is given by a top forcer working ina guide, and actuated by cam, 
eccentric, or other suitable mediu an; and with this description of press, when 
used in the manufacture of hollow or tubular forms, they propo<e to employ a 
pressure plate capable of being acted upon or held d wn upon the surface of the 
metal blank under operation by hydraulic rans governed by valves or weights, 

leverage, or +prings bearing up~™n the pressure plate with sufficient power to 
retain itin position, so that the metal will b: drawn equally and without 
buckling fron beneath the plate as the forcer operates; and which pressure 
accomm« dating itself to the gridual thickening of the periphery of the blank, 
perm ts the inner or middle surface to be forced into or through the mould, die, 
or shaping tool by the forcer or ram. This resilient or self-acting pressure plate 
may also be used with other kinds of presses, -tamps, or hammers, 


2455 W. B. SMITH, Coventry, “ Lever watch movements.”—Dated 28th August, 
1867. 


This invention cannot be devcribed without reference to the drawings. 

2457. J. MACINTOSH, North Bk, Regent's Park, and W. BOGGETT, Chelsea, 
** Spring for boots and shoes Dated 29th August, 1867. 

According to one method of carry:ng out this nvention, the patentees toke 
two pieces of sheet india-rubber (previous to its being vulcanised or converted 
80 as to render the same permanent y elastic, as is wel! understood) of the size 
and shape of the boot or shoe spring required, and coat them on one side with 
india-rubber cement. They then place the two cemented sides together with a 
strip of tape or woven fabric inserted between them at the edges to prevent 
the stitching from giving way when applied as a spring to the “‘ upper of a hoot 
or shoc.” 

2463. J. and J.G. W. DYSON, Tinsley, and 8. MARTIN, Sheffield, York, ** Mode 
of cutting up tron and steel rails in order to utilise them”—Dated 29th 
August, 1867. 

The patentees claim cutting up iron and steel rails and rail erds longitu- 
dinally at each end of the web by circular cutters, substantially in manner and 
for the purpose described. 

2464. J.and R, D. PAULIN, Newcastle-on-Tyne, “* Apparatus for feeding paints 
on the stone or stones on which they are to be ground.” — Dated 29th August, 1857. 

The patentees make a receiver for the paint of any convenient size, form, and 
material, within which, and at the bottom thereof, is a knife (by preference 
double curved) revolving on its spindle; at the side of the receiver is an opening 
with arrangements for closing the same to agreater or less extent, as may be 
desired. The knife during its revolutions pushes some of the paint through the 
opening in the side of the receiver into a box. Another knife moved bya crank 
at the proper time cuts off that portion of the paint which projects irom the 
receiver ito the box, and in traveiling back to its former po-ition carries such 
portion of paint to a position over or communicating with the eye 





affected by change of temperature. ——-< in ee the milk when 

in the can so as to make it, as it were, a solid body! of any t. 

—WNot with, 

2496. ET. ARCHER, Great Trinity-lane, London, “ Spring mattresses.” —Dated 
ard September, \s67. 

The patentee claims constructing mattresses of a combination of wood laths 
and springs, and accessory parts, arranged and applied in the manner and for 
the purpose described. 

2497. A. M. CLARK, Chancery-lane, London, “ Machinery ppt —_—, 
and engraving upon svory, wood, stone, metals, &c,.”"—A communication 
Dated 3rd September, 1867 

This invention cannot be described without reference to the drawings. 

2498. G —, Upper + Saeed * Ladders suitable for fire escapes, &c."— 
Dated tember, 186' 

Ace - My to this locales the inventor combines two or more ladders, 
according to the amount of extensibility required, disposed one within the 
other, the inner ones being capable of sl ding in the outer ones. The outer 
ladder of the series is pivoted or carried on hinges or centres at its lower end, 
such centres being fixed on a carriage mounted on wheels for the facility of 
transport. There are various other features comprised in the invention.— Not 
proceeded with, 


“ Apparatus me ie pate boiling, agitating, 
and? size, &c "—Dated 4th September, 186 

This invention is carried out in the following manner: o-_arwst, the patentee takes 
a straght tube of copper, &c., and around the outside of that he winds, in a 
soiral form, another tube, or what will, when attached, form a spiral tube. 
Through the exterior or spiral tube he passes the size or fluid to be heated or 
boiled, and into the interior or straight tube he passes steam or heated air 
which will heat or boil the aforesaid size or fluid. Secondly, in another form 
of the apparatus he takes two spiral tubes, one within the other. Through the 
exterior tube he passes the size or fluid to be heated or bolied, and into the 
interior tube he passes the steam or heated air which will heat or boil the size 
or fluid. Thirdly, in another form of the apparatus he takes either of the two 
before-mentioned forms of apparatus and encloses it in a steam-tight cylin- 
drical vessel, taking care to arrange one or more small tubes communicating 
from the interior of the cylindrical vessel to the innermost tube. Into this 
cylindrical vessel and innermost tube he passes the steam or heated air, and 
through the other tube he passes the size or fluid to be heated or boiled by the 
steam or heated air. Fourthly, if he wishes to raise or agitate the size or 
fluid, any of the before-mentioned forms of apparatus are placed and made to 
revolve in the manner of an Archimedean a which raises and.at the same 
time agitates the size or fluid.Not proceeded with. 
om! F. B. D@rine, poe ye “* Mi 





2500. H. G GRAHAM, Blackburn, 


Duke-street, ‘achinery for boring, cutting, 
in rock, coal, dc. "Dated 4t h September , 1867. 
This invention relates, First, to an arrangement Poagh pe Bi under- 
cutting or cutting a groove in rock; and, Secondly, to engines and carriages 
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ventors add a of fire-clay, wood char- 
aaneeitensce oax, anime! charcoal, or the hard residuary 
carbon or coke fom canara ofl redaing stills, which latter is, in some cases, 
burned in close retorts before being used.—Not proceeded 


2000, » & A. JO. and J. C. Aylesbury, = 
am. HEDGES, Bucks, “ Fire escapes.’ 


This ieee has reference to those fire-cscapes which have for their prin- 
cipal features of construction the adaptation of wire or other ropes, cords, or 
chains wound upon a drum of such like eae (to be unwound therefrom 


The ends offrietion bande to be used with the corde, 
ropes, or chains are to be made with lugs with a collar or box that 
has a binding screw with a spring coiled around it acting against such lug, and 
for the other lug a lever with handle centred in the collar or box, the end being 
alowed by 2 eles through the same to be pressed against the other lug. Or, 
place of the friction arrangement just described, they would sometimes 

the following :—Within ne the rope, cord, or cha'n, they have 
pulley wheels so that the chain, cord, or rope, may be takenin a 
serpentine course «ver them, thus causing resistance to the unwinding of the 
Tope, cord, or chain, the friction band being arranged to work on the ek | 
the holder of the chain, cord, or rope, instead of having a separate pulley, and 

is provided with a crank lever lever handle so disposad as to be easily accessible. 
2512, L. B. POTHIER, Paris, ee ee See o Cane os eats and 

other bales "—A —Dated 867 

Hi Te one of the ends of the band or hoop is bent into a plane parallel to the 
unbent portion, so as to form a hook, and the band or hoop is passed around 
the bale in the usual manner, while the bale is under pressure in the cotton or 
other press. Upon the hook of the 
ring being situated against the end 
with the band or bg 
through the ring described, and its 
into a plane parallel — = 
bent. A second hook 
thereby bent in aaa cena hooks thus formed bear respectively 
upon the opposite ends of the flat ring placed between them, The hooks or 
terminating portions of the band or extend some distance on either side 
of the ring, the terminating being at least eight inches in length. 
When the bale is released from the pressure to which it has been subjected in 
the Press, its expansion causes the hooks to bear with great firmness upon the 

ends ely of the ring, and at the same time the pressure whieh 
is exerted at right angles to that described presses the projecting ends of the 
hooks outwards, and binds them firmly against the band or hoop from which 
they were made.—Not proceeded with. 
= COOK, Pit-street, Old Kent-road, London, ‘‘ Sewing machines.” —Dated 
, 1867, 

As regards the driving gear this invention consists of a worm wheel and two 
worms or askew gear mounted on axes working in one end of a suitable cast- 
py pe TS, 
is placed in a line with the casting, and 
the other below the centre n-ne Ze the upper worm is for working 
the needle bar and feed and the lower worm for working the looping motion, 
which may be effected as follows:—The upper worm is fixed thereon with a 
cam formed on the back thereof; this disc is embraced by the circular recessed 
part of a rocking or vibrating lever, the upper and lower ends whereof carry 
po ag de Stay wh to the aforesaid disc by a short connecting 
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machine makers. As regards the looping motion the improvement consists in 
causing the snindle employed to the thread round the bobbin to move in 
an universal joint or socket so that the spindle does not rotate, but its extremi- 
ties have a circu'ar movement imparted thereto by a crank arm driven by the 
worm and worm wheel motion above The d crank arm is 
connected to one end of the aforesaid spinule, and the other end of the said 
spindle has a hook fixed therein for catching hold of the thread -a movement 
well known to sewing machine makers. This book always remains age 
and in that position thus carries the thread round the bobbin. Lastly, as 
regards the tension of the sewing material from the bobbin, to prevent over- 
running of the same, the patentee proposes to effect this by the ee 
means :—At the upper part of the bobbin carrier he forms an 
which, and in a line with the sides of the bobbin, he passes a wire aes @ A 
long hole in it through which the sewing materia! from the bvbbin is to be 
passed, and by turning this wire partly round so a3 to place the hole in the 
wire sloping instead of upright the edges of the hole will im the free pass- 
age of the sewing material, and thus produce the required ree of tension ; 
cea aye turned entireiy round when much tension is re- 
qu 
2531. J. J. Hicks, Hatton-garden, London, “‘ Lighting gas and other jets or 
lamps, , Cigars. dc.” ~ Dated 1th September, \867. 
Here the inventor employs a tube closed at one end and open at theother. An 
opening is provided at any convenient through which the tube is supplied 
with any suitable liquid for burning. This opening may be closed in any suit- 
able manner. In the open end of the tube or reservoir he places a cotton wick 
which extends down into the tube or reservoir, the end of which may be 
curved ae to r/ ae me ye When the wick is hg om the apparatus 
is ready for use, and if i continue burning for a considerable period. 
proceeded with, 


2537. + PAYNE, Otley, York, “ Printing machinery.”—Dated 7th September, 
mus invention cannot be described without reference to the drawings. 


2540. H. Woops, Salford, =— extracting liquid from hops, seeds, d&c.” 
—Dated 7th September, 1 

Here the inventor shay - interior of the box, Soom 5 La my 
& tube or chanber of a conical or other form 
which tube or chamber communicates with the outside at citer m 80 as 
when the material in the press box is acted upon the liquor or extract can be 
pressed out and escape not only by the holes or apertures or grooves in the box 
or the casing of the box, but also by and though the tabe or chamber formed 
or inserted in the interior of the A Na 8 with, 

2541. J. WHITHAM, Leeds, “ Puddling.” — Dated 1th September, 1867. 

The patentee claims arranging pudding machinery sadstantally as described, 
He also claims — SS on which the bar or holder for 
rabble or puddling tool swings on a hollow upright axis supporting withte te it 
the axis with which the bar or holder is connee.ed, and from 
its swinging motion. He also cluims communicating a parti 





of its course. He also clai 
having slotted air 
interlock, and so that the bars arecapable of being rocked, all as described, 


2542, R. W. EWER, Old Change. Cheapside, London, “ Winders suitable for 
or making up ribbon velvets for the markets.” — Dated 1th September, 
, 1807. 


ding to this i , in place of winding or doubling the ribbon velvet 

oa the patentee employs winders with ends rounded, so as to avuid the 
production of sudden bends in the fabric from which blemishes result. 

2554. J. TURNOOOK, Hereford, “‘ Cask stands."’—Dated 9th September, 1867. 

The patentee claims constructing cask stands substantially as described. He 
also claims arranging the frame or cradle to tip on a centre, together 

forming it with tg ~~ or parts at one end to assist in raising the 

bed. 





cask as 4 ee ee Se ae 
nth tale wing pete bh bo ted openings in the side 
and ing a screw nut as described. 





2563. C. SUTTON, Helieway-reat, Londen, “ Optical apparatus designed to 
demonstrate the persistence of vision.” —Dated \0th September, 1867. 
Here the inventor employs a metal frame with a suitable handle, on which 
is mounted a wheel and axis capable of being rotated by acrank. With 
the by the 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGH WOLVERHAMPTON, AND 
OTHER DISTRICT 

(From our own Correspondent.) 

Tus Demanp ror Iron, Pia AND Finished: Dulness : Continued 
Severe Competition with other Districts — WaGes Question: 
Meetings of the Men: Their Resolutions; Strike— 
Sony oad MEETING IN WOLVERHAMPTON YESTERDAY: Only 

ittle Business ; Uncertainty as to Action of Men—Ooat: Steady: 

The Proposed Reduction in Colliers’ Wages: HARDWARES: 

ietude: Orders Closely Worked up—ADVANCE IN PRICE OF 
N--BIRMINGHAM MANUFACTURERS AND E CONVEYANCE OF 

SMALL Parcets BY Rattway: Opposition to Change— 

Tue JAPANNBRS AND THE Factory Act. 

Ir cannot be said that the demand for finished iron has improved 

in the past week to any considerable extent, or that the producers 

of pig iron are making sales which are customary at this period of 
the quarter. Business is really very dull—so dull as to be without 
precedent in April. This district continues to suffer severely in 
the competition with some other places. In the disadvantage 
resulting from this state of things both masters and men of course 
participate. Nevertheless, in their endeavour to improve the condi- 

tion of affairs by a reduction in prices, possible only after a 

drop in wages, the masters are not being met by the men. 

On Monday last meetings of tives were held in dif- 

ferent parts of the district. he most important gather- 

ing was that which took place at Brierley Hill, the head- 
quarters of the principal union here. Thereat, the information 
to hand is that delegates were present from various ironworks 
not only in South Staffordshire, but also in North Staffordshire, 
Lancashire, and what is termed the North of England. Itis stated 
that these representatives laid before the ting a stat t of 
the affairs at the works at which they were employed, and that 
after a long discussion it was unanimously resolved:—‘‘ That this 
meeting, after having heard and deliberately considered the state- 
ments given in and read by several delegates, is of opinion that the 
notice given for a reduction in prices is both unjust and unwarrant- 
able, and it has, therefore, absolutely arrived at a similar decision to 
that which the members at each works have, that is, to strenuously 
oppose the reduction in the event of the employers attempting to 
ps me the same at the expiration of the notice.” It is further 
intimated that ‘‘a conference of the ironworkers’ representatives 
for the whole of the United Kingdom will be held during the 

week to discuss the above question.” At Bilston there was a 

meeting of men who are connected chiefly with the other 

union —that which had its head-quarters at one time at 

Middlesboro’ but the chief offices of which are now at Walsall. 

The Bilston meeting determined ‘* That this meeting enters its pro- 

test against any attempt to reduce the wages of the ironworkers of 

Bilston and the surrounding districts; and we are of opinion that 

it is unconstitutional and uncalled for on the part of the masters. 

Therefore, we pledge ourselves to resist this reduction to the ve 

utmost.” The men who attended these meetings were chiefly, thoug! 

not exclusively, puddlers. The mill-men also held a meet- 
ing upon the same day at their head-quarters at Westbromwich. 

The result of the gathering has been communicated to the local 

papers by the secretary, who signs his name, and who states that 

**there was along and desultory conversation between the men, 

who represented nearly all the works in South Staffordshire and 

East Worcestershire, and the tenour of their remarks was that 

with the indications of a better trade, the high price of provisions, 

the heavy amount of taxation, and in some instances the effects of 
the Factory Act, the notice for a redaction ought not to have been 
given, but the old rate tried one quarter more. Several spoke 
highly of an emigration scheme properly digested as the best 
means of reducing the amount of unemployed labour. This 
seemed to meet the approval of the meeting, which came to no 
definite decision, but resolved to hold another meeting on Monday 
next, when the line of action to be pursued will be decided upon.” 

The first of the quarterly meetings of the current series was held 
in Wolverhampton yesterday (Wednesday). The attendance was 
alike numerous and influential, and the reports brought in con- 
firmed the views of the state of the trade which we have just 
given. The course to be pursued by the masters in the event of 
the men carrying out their threats was the subject of much con- 
versation, but nothing definite seemed resolved upon, because the 
impression was that the resistance which the men would offer 
would be of only brief duration, and only sufficient to make a show 
of resistance. Until something definite is known upon this point, 
it is not expected that the trade will assume a marked improve- 
ment. The notice expires on Saturday. 

The coal trade is steady, and itis not thought that the notice for 
the reduction of wages amongst the thin-coal men, which was 
given last Saturday night, will be opposed. 

The hardware trades both in Birmingham and South Stafford- 
shire are pretty much in the condition last reported. The manu- 
facturers who are employed upon articles of domestic utility are 
the best off, and those who have won for themselves a name are 
enabled to keep their men om! employed. In doing so, however, 
they keep their orders closely worked up. The travellers are 
most of them out, but very few of them are sending home more 
than apologies for good order sheets. 

The price of tin was on Monday advanced £2 per ton, which 
makes retined £101 and common £98, 

At a meeting of manufacturers held in Birmingham on Saturday 
last the following resolution was adopted :—‘* That this meetin 
learns with great surprise that a bill intituled ‘An Act to Amen 
the Laws Relating to Railways’ has been introduced into the 
House of Lords and read a second time, containing a clause the 
effect of which will be to prevent the enclosure of small parcels in 
packages sent by railway, and empowering railway companies to 
charge each such enclosure as a separate parcel. That such power 
is calculated very seriously to interfere with the home trade of 
this country in preventing the frequent transmission of patterns 
and samples of goods from one town to another, and will prevent 
the immediate execution of small orders except at a very great 
increase in price, and thus seriously interfere with the business of 
traders in this town. The meeting therefore pledges itself to use 
every exertion to prevent such a measure passing intolaw.” Other 
resolutions having for their object the practical carrying out of 
this motion were adopted, and it was also resolved—‘‘That the 
chairman of the meeting (Mr. J. S, Wright) be requested to bring 
the subject before the Chamber of Commerce at its next meeting.” 

The Wolverhampton japanners, who have been accustomed to 
work from eight a.m. toeight p.m., complain of the new regulation 
of six to six enforced by the Factory Act, the argument used being 
that by compelling the attendance of work le at that early 
hour there will arise the danger of neglect in the care of petroleum 
and other explosive material used extensively in this trade. This 
has been duly represented to Mr. Baker, but that gentleman is 
= in his determination to adhere strictly to the letter of the 

Ww. 


WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

THe IRoN TRADE: Zhe Improved Feeling Gradually Strengthen- 
ing: Prubable Increase in the Home Demand : Clearances to the 
Russian Murkets: Large Shipments to the United States and 
British North America: Increase in Continental Inquiries— 
THe Pic tron TrRapDE—THe TiInPLaTe TraDe—THk STezaM 
Coat TRADE: The Colliers’ Strike—TuHe MONMOUTHSHIRE RalL- 
way: Better Employ t im the L otive Department—THE 
South WALES InsTiTUTE OF ENGINEERS: Ceneral Meeting— 
BRECONSHIRE COAL AND LimE CoMPANY—QUARTERLY MEETING 
or TINPLATE WORKERS, 

THE improved feeling referred to in last report as having begun to 

manifest itself in the iron trade of the district is not only main- 














tained, but the preparations being made for a considerable increase 
Se ere See Oe TT. be nmat en 
. Although vg rire A 4 improvement is péercepti 
at most of the vorks in the di e hands at one or two of the 
leading estab ts are tolerably well employed, and provided 
nothing unforeseen occurs, it is generally believ that all the works 
will be better employed in a very short time. Several orders are 
about to be given out by the home railway companies, and it is 
expected that the makers in this district will come in for a large 
portion of the same. Clearances are now being made to the Russian 
markets, and from which tnqeition are increasing; and, large as the 
exports were last season to the Muscovite empire, if anticipations 
are realised the t will show a i le increase. 4 
uantities of are eS at the local ports, principally 
or the United States and Bri North America, and some good 
orders from the United States are expected to come to hand in 
addition to those now on the books, Inquiries from the Continent 
are also increasing, and if the p new lines of railway are 
carried out the demand from that quarter will probably increase. 
The pig iron trade continues steady, and there is a slight increase 
in the make, 

Tinplates command a ready sale, and the present quarter has 
commenced under favourable auspices, the purchases of buyers 
being considerable and prices in makers’ favour. ; 

The principal demand for steam coal is from the Mediterranean 
ports, the Black Sea, and French markets, while from the East 
inquiries have fallen off within the past few days. The fine 
weather which has set in has enabled a great number of the 
vessels entered outwards to arrive, and there is every prospect of 
trade at the local ports assuming in a short time its usual vigour 
and activity. The dispute, however, which has existed now 
upwards two months between the masters and men in some 
parts of the district respecting the reduction, appears to be no 
nearer a satisfactory settlement than on the first day of 
the strike. In Monmouthshire, at several of the collieries, 
the workmen consented to the masters’ terms, and it was 
believed that they would continue working on the same; 
but last week they gave notice that unless the old rate of 
wages was paid they would at the end of the month bring out their 
tools. This step they have evidently been urged to take by the 
delegates of the men who have continued on strike, but it is not 
believed they will carry out their alleged intention, as they know 
full well that the present state of the trade would not warrant any 
increase of the rate of wages offered by the masters. In the 
Glamorganshire district the delegates have used every effort to 
induce the colliers to turn out, but it is satisfactory that the men 
at the adjourned meeting referred to in last week’s ENGINEER, 
took the more sensible view of the case, and determined to continue 
work on the reduction. There are, however, a few disatisfied ones, 
but it is generally believed they are endeavouring to annoy the 
masters more than they have any intention of leaving their work. 
In Carmarthenshire the colliers in one part of the district have 
received notice of a reduction in their wages of 10 per cent., and 
they have expressed their intention of discontinuing work unless 
the old rate of wages is continued; but from what has transpired at 
Llanelly it is generally believed they see the utter uselessness of guing 
— the present depression of trade and the overstocked state 
of the market. For house coals the demand is slightly increasing, 
and Irish houses will soon begin taking in stocks. 

A short time since the hands employed at the locomotive depart- 
mént of the Monmouthshire Railway Company were put on short 
time, but as the trade of the district has somewhat improved, they 
are now working more regularly. 

The next general meeting of the bers of the South Wales 
Institute of Engineers will be held in the Town-hall, Cardiff, on 
the 15th inst., when the discussion of Mr. G. Cope Pearce’s paper 
“‘On Mechanical Ventilation” will be resumed, the paper ‘‘On 
Patent Fuel,” by Mr. A. Bassett, discussed, and the following 
papers read and discusssd:—‘‘On Davies’ Self-Acting Steam 
Striker,” by Mr. A. Davies; ‘On Overwinding, and how to Pre- 
vent it,” by Mr. W. Fairley; and ‘‘ On the Assurance of the Lives 
of Miners and Colliers,” by Mr. Christopher James. 

At the annual meeting of the Breconshire Coal and Lime 
Company (Limited) a dividend at the rate of 6 per cent. was 
declared for the past year. 

The quarterly meeting of the members of the Tinplate Associa- 
tion was held at Gloucester on Wednesday; Mr. Woodruffe, of the 
Manchester Works, President of the Association, occupied the 
chair, and there wasa numerous and influential attendance of manu- 
facturers and their representatives. An exceedingly cheerful feel- 
ing prevailed throughout the whole of the meeting, and, as com- 





Jones’ In the there was a dinner at the Town- 
hall, Mr. E. Williams, of and Vaughan (Limited), the , 
ent of the R gk v of England Iron Manufacturers’ Associa- 
Wile net tite toe 

-seven, while forty- 
nine out of blast (twelve of these being at Consett). A Galedonion 
order for 9000 tons of rails, which was reported to have cone to 
Cleveland, has been taken by a Welsh firm. A steel rail was rolled 
yesterday week 1! Bolckow, Vaughan, and Oo. (Limited) from a 
steel ingot made by Mr. J. A. Jones, at Messrs. Fox, Head, and 


Co.’s works. The rail was of excellent quality, but it remains 
proved whether Mr. Jones’ Pareto ke as ee 


will prove to be commercially 
suecessful, The continental inquiry for ils, plates, and bars is 
stated to be limited at present. The engine-building works on the 
Tyne and Tees do not present indications of increused activity, but 
there is rather more doing in the foundries. An order for chairs 
for the onian Railway is understood to have bone secured at 
Hartlepool. There is a pretty good demand for pi th on home 
and Continental account, as well as for Wales an: tland. 

As regards other north-eastern topics, it may be observed that 
the Newcastle and Gateshead Water Company has resolved to sub- 
scribe £5000 to the cost of the Redheugh Bridge. The Water Com- 
—_ expects to receive a return of 4 per cent. upon its investment. 

he Chatsworth has cleared from the Tyne with a cargoe of 1000 
tons of rails for Quebec. The steam coal trade of the Tyne is 
stated to be becoming more active. From a quarterly return, 
illustrating the state of shipbuilding industry on the Wear, it a 
pears that there are at present 104 vessels on the stocks, one-half 
of them being sold; twenty-nine are iron, six of wood and 
iron, and the rest of wood. Of the iron vessels six are screw 
steamers. The largest vessels now in course of construction 
are two iron ships of 1300 tons each in the yard of Mr. J. Laing. 
The burthen of the combination vessels ranges from 390 to 600 
tons. A change for the better is noticed in the iron shipbuilding 
industry of the Hartlepools yesterday (Thursday). The Germany, 
a fine vessel of 2800 tons, was to proceed from Messrs. Pearse and 
Lockwood’s yard at Stockton on a trial trip, and in a day or two 
she will be delivered to her owners, Messrs. Allan, of Glasgow, 
who intend to devote her to the Liverpool and American trade. 
A Government gunboat will also be soon ready for sea. Messrs. 
Pearse and Lockwood have now on the stocks a steamer of 
mee tons for a Shields firm, besides a steamer of 600 tons for 

pain, 
A boiler explosion took place at the South Pelaw Colliery on 
Saturday morning, by which one man was killed and three injured. 
As to the cause of the explosion nothing definite is known 
exept that the boiler had been undergoing repairs on the previous 


ay. 

The North-Eastern Railway Com is directing attention to 
the establishment of an improved pow of commmeniention between 
passengers and guards. n Saturday a trial was made with what 
is believed to be an improvement upon the old cord system. The 
cord in the new plan runs along the carriage from the guard’s van 
to the engine, but above the carriage doors instead of beneath the 
lower frame of the carriage. It is carried along a system of pulleys, 
and direct communication is given to each compartment of a 
carriage. The attention of either driver or guard can be attracted, 
and the act of pulling a cord compresses a signal fixed in the com- 
partment, so that it may be afterwards ascertained by the officials 
in what compartment the signal has been given. It is in contem- 
plation to use the new cord signals on the Great Northern and 
North British systems, also on the Scotch express running through 
from London to Edinburgh. 


PRICES CURRENT OF METALS, 
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pared with the previous quarter-day, it was evident that a decided 
and substantial improvement had taken place in the position of 
the trade. The dulness in the American demand, at the com- 
mencement of the year, soon passed away, and a gvadual increase 
in requirements has since been experienced which it is expected 
will still further increase as the year advances. Continental 
advices are favourable, and from the other foreign markets en- 
couraging reports have been received. Home buyers are purchasing 
more freely than for some time. Stocks are light, both at home 
and abroad, and in manufacturers’ hands there are hardly no 
supplies whatever. It was unanimously resolved to fix prices for 
the ensuing quarter at 30s. per box for charcoal I. C. delivered 
at Liverpool, and other qualities in proportion, and confident 
opinions were entertained that there would be no difficulty in 
maintaining quotations. The members, as usual, dined together 
after the meeting. The Factory Extension Act is now being gra- 
dually introduced into the various tinplate works of the kingdom, 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

Tae Rivers’ ComMMission—THE Oaks COLLIERY —STATE OF 
TRADE: South Yorkshire: Sheffield —Tue CLEVELAND IRON 
TraDE—OTHER NorTH-EAsTeRN Topics: Zrade of the Tyne: 
Shipbuilding, dc.--BOILER EXPLOSION aT THE SouTH PELAW 
CoLLigRy —NoRTH-EASTERN RalLWay: Communication between 
Passengers and Guards. 

It is understood that the Rivers’ Commission, after taking evidence 

for two years, has been dissolved, and that it has been entirely re- 

constituted. The former commission consisted of Mr. Rawlinson, 

Mr. Harrison, and Professor Way. As re-constituted the commis- 

sion will, we believe, include Mr. G. Denison, Mr. Norton, and 

Dr. Frankland. 

The ventilation of No. 2 shaft at the Oaks Colliery is stated to 
be now as complete as at almost any period before the explosion. 
It is stated that the clearing of the ie +y plane is next to be pro- 
ceeded with, and if such should be the case there can be little 
doubt that a considerable number of the bodies will be reached 
before long. 

The depression which has prevailed in the South Yorkshire iron 
trade is stated to be passing away. The steel works are also 
becoming more active, particularly as regards the production of 
Bessemer steel. There is little or no alteration in the South 
Yorkshire coal trade. In Lancashire a fair business is being done 
in second qualities of hard coal and engine fuel for the factories 
and ironworks, 

At Sheffield there has been a little moie doing in puddled iron, 
but upon the whole the local iron trade has been depressed. The 
demand for railway rails continues good, and the spring and buffer 
departments are rather more active. The armour-plate mills-are 
pretty well employed. The demand for steel for general purposes 
is _— but the Bessemer furnaces are doing a fair amount of 
work, 

On Tuesday the quarterly meeting of the North-Eastern iron 
trade was held in the Freemasons’ Hall, Middlesborough. Various 
articles in iron and steel were exhibited, and among them speci- 





mens of steel rails made from Cleveland iron by Mr. Gjers’ and Mr. 
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SomMETHING REALLY New.—Robberies in the streets of Paris, 
especially in the outskirts, and often accompanied with violence, 
have become unpleasantly common of late ; people of course seek 
all kinds of means for their protection, and one said to have been 
invented by a scientific man deserves notice. It consists of a cane 
containing a small electric coil, and a small lamp with carbon 
points and a reflector. The finger being pressed on a button, a 
small trap flies open, the poles of the machine are brought into 
contact, and a stream of eae light issues forth that completely 
dazzles the most insolent pair of eyes at a hundred yards distant. 

MonoGraMs of every conceivable design, Crests, Armorial 
Bearings, &c., in gold, or enriched with enamel and gems, have 
been introduced as decorations for J. W. Benson’s Watches. By 
appointment to the Prince of Wales. Old Bond-street, West- 
bourne-grove, and Ludgate-hill. See price-list.—[ADVvz. ] 
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TRAIN RESISTANCE. 
No. Il. 

As the engine is invariably the heaviest vehicle in a 
railway train, so the resistances which it encounters coming 
under the heads of rolling-friction, axle-friction, the in- 
fluence of curves, and > deflection ———— are greater 
than those impeding the pro of any carriage, 
van, or wagon in use; it Trill be well to consider the 
amount and nature of these resistances, and the best means 
of dealing with them, before turning our attention to the 
construction of other railway vehicles. It is not so easy, 
however, as may appear at first sight to treat of the one 
without reference to the others, because the. power and 
weight of the engine are mainly, though not wholly, deter- 
mined by the resistance of the load hauled ; and it is clear 
that if any expedients can be adopted with success which 
will reduce what we may term load resistance, power 
resistance—by which we mean the resistances proper to 
the locomotive considered as a iage— may be also 
diminished. Certain statements and calculations, given 
further on, are based on the assumption that load resistances 
may be considerably reduced beyond those now attending 
the transport of a given paying human load. 

Few engineers are aware of the low efficiency of the loco- 
motive at high speeds. Indeed if the experiments which 
have been made to determine how much of the whole power 
of a locomotive engine is expended on its own propulsion 
were not authenticated by eminent authorities in mecha- 
nical science, we should be disposed—no doubt in common 
with many of our readers—to reject them as fallacious. Ask 
a locomotive superintendent, who hag not studied the 
subject closely—and there are not many who have—how 
much of the whole power of anengine isavailable for hauling 
at fifty miles an hour, he will probably reply “ Oh ! some 
60 per cent. at least.” In point of fact, under such conditions 
more than 75 per cent. of the total effective power of a 
locomotive is expended in maintaining its own velocity. 
And this, be it remembered, holds after we have e 
deductions fer back-pressure, though not for engine friction. 
In the report of the Railway Commission of 1848 we find 
that Messrs. Stephenson, McConnell, and Trevethick stated 
that “ the resistances of engines with express trains, con- 
sisting of some eight or ten carriages, and weighing about 
tifty tons, probably absorb 70 per cent. to 80 per cent. of 
the whole force of the effective steam pressure on the 
pistons.” In order to determine this point it is only neces- 
sary to introduce a dynamometer between the engine and 
the load hauled. By its aid the resistance in pounds can 
be determined ; and this multiplied by the distance passed 
through in feet per minute and divided by 33,000, 
gives the horse-power actually expended in hauling the 
train. From this a deduction must be made for the action 
of gravity on inclines, the remainder accurately represents 
the power expended in overcoming the resistances cata- 
logued in our first article on this subject, published a fort- 
night since. The horse-power of the locomotive must be 
ascertained from indicator di The train resistance 
deducted from this, the remainder shows the engine, or, as 
we have termed it, the power resistance. No very recent 
ne have been made throwing much light on this 
subject, except those to which we s refer presently. 
Those made many: years ago by MM. Gouin and Lechatelier 
gave among others the following results:—At a speed of 32 
miles per hour the total d ometric resistance of a train 
weighing 46 tons was 609 Ib. on a level, or 13°22 Ib. per ton. 
The engine weighed 26 tons. The total weight of the whole 
train, therefore, was 72 tons. The indicator showed a 
resistance overcome of 1756 Ib., and from this it follows 
that the power of the engine being 1 its efficiency was but 
0°364. We could cite many other experiments of the same 
kind showing an engine etliciency of ‘247, ‘255, 293, °4, &c. 
SirD. Gooch carried out equally elaborate experiments on the 
Great Western, and obtained efficiencies of *524, ‘345, ‘366, 
‘510, &c., the best results being always obtained with the 
heaviest trains. So far as these experiments and state- 
ments go they tend to prove that at least 65 to 75 percent. 
of the whole power of the locomotive is expended in main- 
taining its owu motion. It may be ur, that these 
experiments were made so long ago that they are useless, 
but such a proposition is erroneous. The engines 
were not dissimilar, save in small matters of detail, from 
the engines now in use; some of those tested by Sir 
Daniel are still running; nor were the roads worse than those 
of the present day. In certain cases the engines were 
lighter than those of modern build, but this fact tended to 
increase the coefficient of efficiency, not to diminish it. 

Recently an elaborate inquiry into the nature and 
amount of train resistance under very variable conditions 
was carried out by the Eastern Railway Company of 
France, and the results and particulars of this inquiry 
formed the subject of an able paper by MM. Vuillemin, 
Guébhard, and Dieudonne, read before the Society of Civil 
Engineers of France in September, 1867, and already 
noticed at some length in our pages. In these experiments 
engine resistance was determined by the dynamometer 
interposed between a locomotive hauled and an engine 
hauling. At a speed of 17°3 miles per hour six-coupled 
engines gave a resistance of 27°3 i. and four-coupled 
engines of 21°5 lb. per ton. It is to be observed that in 
this case the engines were without tenders. At eighteen 
miles per hour tenders alone gave a resistance of about 
11°5 Ib. per ton. It need hardly be added that the resistance 
of engine and tender combined together was less per ton 
than that of the detached engine. It will be well to bear 
in mind that we are now considering engine resistance 
solely, and not in combination with that of the tender. It 
is somewhat remarkable that the power of the engines 
employed was never tested by indicator di and a 
comparison drawn between their efficiency thus shown and 
that sag by the dynamometer. The whole inquiry, 
therefore, is practically negative as far as the efficiency of 
the locomotive is concerned. So far as it goes, it tends to 
show that the conclusions of MM. Gouin and Lechatelier 
and Sir D. Gooch were erroneous in that the resistances were 
over estimated; but it must not therefore be concluded 
that these gentlemen were mistaken. There is a remark- 


able correspondence between Sir Daniel’s results and those 
obtained by M. Gouin and his conjfrére, which could not 
have resulted from accident, and strongly supports the 
accuracy of their conclusions; while it is evident that as 
the indicator was not used by M. Guébhard and the 
gentlemen associated with him, the Eastern of France 
experiments count for very little as affording an 
insight into the question of locomotive efficiency. 
toe balding apc assume, — - < see me reason 
or holdi e contrary opinion, that the average efficiency 
of a modern first-class ovonaiel engine on aeons 
and with moderately heavy trains does not ex 35 per 
| cent. of the entire indicated power. In what are we to 
seek for thereason that the efficiency of a machineapparently 
so perfect should in reality be so small? It cannot be 
doubted that a great deal of power is wasted in merely 
working the engine. This waste has nothing whatever to 
do with the condition of the road. The friction of the 
pistons, slide valves, crossheads, absorbs a good deal of 
power, and the want of balance in the various moving parts 
runs away with more; but even after we have allowed 
a large percentage to cover these sources of waste, we find 
that a still percentage remains to be accounted for. 
On what is this expended—what is the precise nature of 
the resistances overcome by it? We reply that they are 
due to the influence of curves, and to the oscillation of the 
engine in part, but that they are mainly caused by the de- 
flection of the road under the tread of wheels loaded as no 
other wheels but those of locomotives ever were or ever are 
loaded.* It is by no means easy to determine with exacti- 
tude how far a road will go down under a driving wheel 
loaded with eight tons, but we shall not be far wrong 
if we assume that the deflection will be four times 
that caused by a wheel loaded with two tons. In 
either case the engine will be dealt with precisely as 
gravity deals with it on an incline. We have ourselves 
seen a road—sleepers, rail and all—deflect as much as 14in. 
under a pair of drivers loaded with eight tons each. The 
distance between the drivers being small, it may be 
assumed that the portion of rail between the centres rose 
very little, and therefore the hind driver practically rolled 
on a level; the leading wheels being more lightly loaded 
than either of the drivers had an incline to ascend less 
than that of the central wheel. We shall not be far wro 
if we assume that the central wheels only, ing a load o' 
sixteen tons, had continually to ascend an incline rising as 
nearly as could be ascertained 14in. in a length of about 
ten feet. In other words, the resistance due to deflection 
of track alone was equivalent to hauling a load of sixteen 
tons up 1 in 80. e willingly admit that this was an 
extreme case, for the road had been only worked a couple 
of months, and the substructure had not become consoli- 
dated. Still it is certain that deflections of half an 
inch are by no means uncommon on all but first- 
class roads. What incline this or any other deflection 
is equivalent to, must depend on the distance intervening 
between the point of maximum deflection and that where 
deflection commences, and also on the curve assumed by the 
road, which may be very irregular when it is determined 
by the yielding of the substructure, though nearly para- 
bolic when.confined to the rail alone. Generally moe As we 
shall be under the mark if we assume that locomotives are 
continually ascending inclines due to deflection of about 
1 in 80 or 90. But as the hinder wheels of the engine 
may be regarded as practically running on a level formed 
for them by the action of the leading wheel or wheels, 
we must not take it for granted that the whole weight of 
the engine is transported upon an incline of 1 in 70 or 80. 
We shall be nearly correct if we divide the resistance 
empirically among all the wheels, and — the length of 
the incline by some number determined by the load on 
each. Thus, if we assume thata six-wheeled engine has all 
its wheels equally loaded, and that after the leadi 
wheels have passed no further deflection is produced—whi 
is not strictly true, but sufficiently nearly so—then the 
ratio of inclination may be multiplied by three; and 
supposing the engine to weigh 30 tons, instead of saying 
that the resistance was equivalent to ten tons driven up 
1 in 80, we should say that it was equivalent to thirty tons 
driven up 1 in 240, We do not pretend that these figures 
represent any given case with much accuracy; they are 
used to illustrate important truths, not to express any 
truth with minute precision. But we have not the least 
hesitation in saying that when heavy engines are 
used on roads in only moderately good order the 
resistance due to deflection must amount to 5 lb. or 6 Ib. 
per ton, equivalent to that of gravity on an incline of 1 in 
373°3 to 1 in 448. On many lines, especially in wet 
weather, the resistance will be greater than this, while on 
others it will be a little less. Be the resistance of deflection 
what it may, it represents an expenditure of power in- 
creasing about as the square of the weight on each wheel 
other things remaining constant, because, in the first place, 
the deflection is practically doubled by doubling the load; 
and, again, double the load has to be taken up double the 
ascent. This is a very important point, and should be 
carefully borne in mind. 

In dealing with the resistances which locomotives are 
called upon to overcome we have said nothing so far of 
those proper to curves, and operating because wheels of 


simiJar diameter arecompelled toroll over ing distances, 
or by want of radiation. The first if all the wheels of a 
because it is 


locomotive are — cannot be hel 
practically impossible to use a pair of cylinders at each side 
of the engine to drive the w at opposite ends of the 
axles on which they must then run loose, independently of 
each other. Neither is it possible in an engine carried only 
on driving wheels to introduce an effectual radiating or 
swiveling arrangement unless the cylinders are fixed on 
short centered bogies, Even in this case unless each bogie is 
fitted with six wheels it is not practicable to adopt an 
arrangement which will permit all the axles to radiate to 
the centre of the curve, nor in any case can radiation be 
effected if the ordinary methods of coupling’ are’ adopted. 


* It is right to state that Mr. D. K, Clark apparently arrives at a different 
conclusion in his work on “Railway Machinery,” as we think without any 
good reason, 








Our own experience in the working of bogie engines leads 
us to believe that the engine of least resistance will be one 
supported on two four-wheeled bogies, each fitted with a 
pair of cylinders; as for example on the’ patented in 
this country by Mr. R. Fairlie. By the introduction of a 
third pair of wheels into each bogie the resistance ‘will be 
increased, first, because for driving wheels of a similar size 
the distance between the extreme centres must be aug- 
mented, and ulthough the central axle may radiate the 
two end ones cannot. The trailing pair, then, by its 
want of radiation continually tends to carry the hinder end 
of the bogie towards the centre of the curve, while the lead- 
ing pair tends to carry its end out. The central pair is then 
mak t act as a fulcrum, and the flange of the inner wheel 
is driven against the rail with the ey ms _— of the 
leading and trailing wheels operating ugh the bogie 
frame. This quelle lever action, which will ine 
understood by any one who will set out a diagram of a 
six-wheeled carriage ing round a curve, will not operate 
in the case of a four-wheeled bogie, which is therefore 
that of least resistance. It may happen, however, that so 
much power is demanded from the engine that the load 
must be distributed on twelve wheels, but we are dealing 
in these articles solely with passenger trains, and we hope 
to show in a succeeding paper how their resistances may 

so far reduced that eight-wheeled double bogie engines 
would suffice for every purpose. E : 

We have stated that a sic-wheeled bogie is the only one 
which admits of all the axles being mstpey site The 
meaning of this statement we explain further on, 
when we come to deal with i of least resistance. 

In dealing thus with curve resistance we have slightly, 
though not unnecessarily, digressed for a moment. Re- 
turning to the resistance due to deflection we find that 
the means of getting rid of it deserves the most careful 
consideration. We have endeavo' we trust not without 
success, to demonstrate how t it is, We have done all 
that lay in our power to avoid the imputation of over-rating 
it. e it as little as we can, we shall find it a consider- 
able and important item in the cost of railway working, 
confined almost entirely to the engine, and due principally 
to an imperfect system of locomotive construction, whic 
enjoys favour, first, because it possesses many good points 
worth having at some sacrifice ; secondly, because engineers 
do not like radical changes ; thirdly, because modern engines 
look very nice—much nicer, perhaps, than those of which 
we are about to speak ; and, fourthly, because it is a hercu- 
lean task to attempt to prove to any locomotive super- 
intendent that better engines than those which he designs 
himself can possibly be designed at all. The modern 
locomotive however is not the locomotive of least resist- 
ance. Let us see what is, 

As the resistance due to deflection increases, as we have 
shown, as the square of the weight, it is of the utmost im- 

rtance to reduce the load on any one wheel to a minimum. 

ut unless engines are of some — far exceeding that 
of the minimum weight of any vehicle in the train they 
will not possess olen enough to be efficient, or 
boiler power enough to make steam. Nothing re- 
mains, then, but to diffuse the least weight which will 
answer our purpose over the test number of wheels. 
If all railway track were perfectly straight we could hardly 
have too many wheels, provided they had not to be 
coupled; but track is curved and wheels must be y y~ 
because if they are to be lightly loaded they must be 
available for adhesion. We have shown that no efficient 
radiating arrangement can be applivd to wheels which are 
drivers. The next best thing is the four-wheeled bogie, 
and therefore the engine of least resistance is one suppo' 
on a four-wheeled bogie at each end, and loaded only to 
such an extent that the rail deflection will not materially 
excced that caused by any vehicle in the train drawn. 
For ordinary track three tons, or at most 3°5, is enough 
on one driver, A very easy-running nger engine might 
be built with eight drivers 6ft. high, and weighing when 
full twenty-eight tons. If a little more power, and there- 
fore a little more weight, were wanted, the best plan 
would be to place asingle pair of flangeless running wheels 
not drivers Sesmeen the bogies, by the aid of which some 
three tons might be added to the weight of the machine. 

It may perhaps be said that in advocating such an 
engine as we have indicated, not described, we are only 
reverting to « type of locomotive about which a good deal 
has lately been written, and that it follows that we are 
going over old ground. Now if a type is good it deserves 
attention. If it is held to be better either in the abstract or 
in the practical, than existing types, it should be adopted. 
With the fact that one system of double-bogie engine has 
been patented by Mr. Fairlie, while another is in use in 
France, we have nothing at present to do. Sucha 
may be old or not—much written about or not. It is in- 
disputable that the engines in question are embodiments of 
the type of least resistance, and: therefore they deserve in 
so far the greatest possible consideration and the closest 
examination from engineers, and, we may add, from share- 
holders, That they are open to certain objections we 
believe; so is every type of locomotive. But we are not 
now dealing with any questions of railway economy, or 
railway ent, or locomotive construction, but one— 
that is locomotive resistance; and we confess for ourselves 
that after giving this subject for years the most careful 
thought, we find it impossible to suggest any form of 
engine of least resistance and maximum adhesion except 
the double bogie. If we could suggest anything better we 
would. As regards i we do not hold that the 
double bogie or the radiating axle box constitutes the best 
arrangement, and we shall, when we con.e to deal with 

i 2 Sue eer rt reper mel 
opinion likely to provemuch better. But the engineer design- 
ae loommetive has to meet and combat difficulties which 
are not easily on he flee = K pore 4. 
regards carriages and other vehi and which com i 
to resort to expedients not theoretically perfect as regards 
their mechanical operation but very useful in practice. 
The existing locomotive is a combination of expedients 
from beginning to end, none of them tending to save the 
road, or to reduce the resistance due to deflection. Isit not 
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nearly time that some other system of construction which 
would do both without impairing the efficiency of the 
machine in other respects were adopted ? 





INSTITUTE OF NAVAL ARCHITECTS. 


Discussion on Captain Symonds’ paper ‘On Fixed Central 
Batteries.” 

Admiral Halsted said that in his opinion the proposal of Captain 
Symonds was the mostcompleteand perfect application of the broad- 
side principle which that principle admitted, and that it ap- 

ed as near as it possibly could the unapproachable advantages 
of the turret. 

The Chairman (the Earl of Hardwicke) said he recollected going 
on board the Research in Portland Roads, and the officer told bim 
that the Duke of Somerset had been on board to look at the ship, 
and had asked the men to shift one of the guns, while he noted by 
his watch how long they were about it, and it actually took them 
thirteen minutes to do it, 

Mr. George Mackrow said he had from the first been a strong advo- 
cate of the broadsidesystem, and believed with others who advocated 
it that ic was capable of great development. He understood 
Captain Symonds to say that the first ship that was constructed 
with angular fire was in 1865, but the Enterprise was designed in 
1862, and she certainly had considerable angular fire. If the re- 
volving turret of Captain Coles were to be superseded, he believed 
it would be by means of the angular face which Captain Symonds 
had shown in some of his plans, especially in the upper deck 
batteries. He was building a vessel with very nearly the same 
battery, and should read a —_ on her during the meetings. 
Captain Symonds had not shown the means of training the 

ns, but in the model which he (Mr. Mackrow) would pro- 

uce, he would show that these large guns were capable of being 
trained as easily as the turret-—in fact more so. The true principle 
upon which this form of battery should be constructed was that the 
four central points upon which the gun was assumed to train 
should be in the periphery of one circle. As the advantages of 
this form of battery were seen, he had no doubt there would be 
many come forward toclaim it as theirs. The first notice of it in 
the *‘ Transactions” of the Institution was in 1864, when Mr. 
Norman Scott Russell read a paper “On the Relative Merits of 
Cupolas and Broadside Ships,” and since then Mr. Reed had pro- 
duced the Invincible, which he greatly admired. If Captain 
Symonds could claim the merit of it let him do so, but he was 
under the impression that it was Mr. Reed’s, or that it emanated 
from that department. If the present plans had been produced 
before he (Mr. Mackrow) had built the Greek armour-clad with the 
battery to which hejhad referred, of course the merit would have de- 
parted from him to Captain Symonds; but Captain Symonds had had 
an qpeaiy of seeing that ship, and it did appear to him that 
the No. 7 di was a copy of it. He made the designs for that 
ship in July last year, and she was now nearly finished. Lieutenant 
Napieralso had a plan in the “Transactions,” which showed the port 
with the face a little hollowed, but the extent of training in that 
plan was rather limited. He did not think that there was much 
advantage to be got from the use of the double screw. Mr. Reed 
would no doubt speak for himself as to Captain Symonds’ claim to 
priority in reference to the angular face, 

Captain Symonds said that that was a question which he did 
not raise, but he might say that the diagram No. 6 was exhibite | 
at the Institution of Civil Engineers in January of last year, and 
at the United Service Institution in the May following, and had 
been published and circulated he believed amongst all the ship- 
building firms in the world. 

Mr. Reed said he had not heard the paper read, but he bad no 
doubt that Captain Symonds’ good feeling and sense of justice had 
led him to say all that was right and proper. There were, how- 
ever, two or three things he wished to say in order to prevent any 
misconception. The first ship which he had the honour of pro- 
posing to the Admiralty, previous to the date of the Enterprise, 
was an iron ship with an upper deck battery, and to come now 
and discuss the exact angles of the sides and the exact degrees of 
training seemed discussing something which was quite secondary, 
and which seemed like ancient history, because it was known all 
those years ago. He believed he designed that ship in 1860 or 
1861; she was very much approved of by the Admiralty, but could 
not be built, because in the estimates for the year there had been 
no provision made for such a vessel. It had been rather amusing 
to him to receive unnumbered suggestions, sometimes nicely ten 
dered, sometimes unpleasantly tendered, as to the great advantage 
aship would derive from having an angulated corner to her battery, 
when that was in his original design which still existed at the 
Admiralty. He must also mention, in order to prevent misconcep- 
tion, that there was now at the Admiralty a design which was sent 
in by the Messrs. Napier in the very earliest days of ironclad ships, 
before even the design of the Warrior was decided on, in which the 
main deck battery was indented, and the ship cut away in front of 
thegun. Hementioned these as historical facts, forhe had no interest 
in | invention, and hoped he never should have, for he generally 
found that an interest in an invention generally destroyed that 
balance of mind which it was so desirable to possess. All that he 
did was to get into difficulties about other people’s inventions. 
Often he could not trace the origin of improvements which 
occurred to him, or if he could he should be delighted to state 
where they came from, but people who were always thinking 
about these things, and always scheming about them, and thinking, 
perhaps, of fifty things for every one thing they did, might get 
suggestions here and there, or see them in a paper, or an old 
patent, and really not know where they camefrom. When he told 
them that for many years it was his duty to make abstracts of the 
specifications of patents to the number of 3000 a year, they might 
well understand how he might sometimes get confused about the 
origin of a particular proposal. One thing he might say was, that 
he had always taken the greatest pleasure in bearing his testimony 
to the great ability shown by Captain Symonds in dealing with this 
question, and to the great fairness with which he had at all 
times placed his arrangements befure the Admiralty. Ships with 
** box-batteries,” which had been much scandalised by that name 
having been applied to them, were by no means dead things, but it 
was a fact that at the present time there were nations who, after 
much experience with various types of ships, were building the box 
ships with the bow fire, &c., as being the best thing that they could 
possibly produce. From the debates in Parliament and the news- 

apers, he was convinced that if ever this country were properly 
ooked after in regard to its navy, it would be by persons in a 
responsible and permanent position, who paid very little attention 
to tke odium which was heaped upon them in the fulfilment of 
their duties. 

Sir Edward Belcher mentioned that the performance of the 
turbine was equal at present to that of the twin-screw, but that 
when it was inpeoved, and had two nozzles, its action would be 
more complete than anything ever attempted by any other method, 

‘Captain Selwyn weal not gointo the question of the priority of the 
system, though he could speak on it with as much confidence as any 
one, inasmuchas he was agreat deal in thesociety of Captain Symonds 
when he was doing a great deal in connection with the matter ia 
1862. He would ask Captain Symonds to point out what 
was the real advantage gained over the ordinary turret system 
by the box-turret system now proposed. It seemed to him 
that the one advantage which the central turret could possibly 
claim over the larger turret, that of rotation, was more than 
counterbalanced by the fact of the smaller number of guns carried 
of identical size and weight, and also by the fact that either by 
means of the turbine or the twin-screw they had a power of 
——— which might fairly take the place of rotation. In 
the turret ship, as described with the seven turrets ranged along 


her deck, the weights were so distributed that by no possibility 
could the ship live in a heavy sea, and whilein the main deck she was 
to have perfect invulnerability the turrets would be no protection 








whatever either against a plunging fire against the ship’s bottom, or 
against a fire when the ship was heeling. They must recollect that 
a turret was merely a machine for carrying a certain number of 
guns without turning them, but if they could make the ship do 
that it would be all the better, because they could have two 
broadsides in action where they would otherwise probably have 
only one. They were told that rigging being a difficulty in connec- 


tion with the all round fire, rigging could be supplemented by |. 


tripod masts, but if.such a man as Mr. Mallet were asked his 
candid opinion as to whether the disposition of such a metal as 
iron was such as any engineer in his senses would sanction by way 
of obtaining a result, he would at once answer in the negative, 
and would be followed by the whole engineering profession. They 
had to consider what nature did in such a case; she built up a 
tree of a certain homogeneous material, but she did not put props 
to it. He dissented entirely from the principle that to drive a short 
ship at a high speed by the use of great engine power, which in- 
volved a great expenditure of coal, as against the principle acted 
upon for the last twenty years of length against breadth, would 
ore as much satisfaction as the fact that their difficulties might 

e got over by the consideration of new material such as steel. 

Captain Symonds said that with regard to Mr. Mackrow’s obser- 
vations he would remind him that instead of going back to the 
angular-faced battery he commenced with that in No. 4, and then 
adopted the curve by preference. As to having taken the designs 
from the Greek battery, he had, fortunately, showed them to his 
own people before the beginning of last year, and therefore that 
was impossible. He quite agreed that Mr. Napier had the same 
object and intent, but he had a different method of carry- 
ing it out. Considering the number of vessels which had 
been and were being built with twin-screws he was rather 
surprised to hear Mr. Mackrow’s observations on that point. 
The great use of the twin screw was in the training of the guns, 
and in turning the ship however and whenever required, so as to 
keep the muzzle of the gun pointed to the antagonist, and the 
great value of it was not so much in turning the whole circle as 
the half and quarter circle. With regard to Mr. Reed’s observa- 
tions he could only express his surprise that if the plan of his, to 
which he had referred, was in the possession of the Admiralty in 
1861, the Pallas, the Bellerophon, and the other ships should not 
have had such a line ahead fire as had been described, and it cer- 
tainly did appear to him strange that Mr. Reed should have 
waited until six months after the model was sent in before any- 
thing like end-on fire from a fixed bulwark was attempted. He 
did not question Mr. Reed’s design nor that of Mr. Napier’s, 
which was shown to him last year, but which was never published 
till after the design for the indented side was presented to the 
Admiralty, and was never exhibited at South Kensington till 
December, 1864, whereas he (Captain Symonds) had published his 
designs in the September previous. He had no doubt that such 
a thing would occur to the mind of a shipbuilder, but all he would 
say was that it had never been published. With regard to the firing 
of the guns through an are of $0 deg. upon the upper deck or the 
main deck he had before him a speech of the Controller of the Navy 
in which he gave him (Captain Symonds) the credit for that inven- 
tion. That speech was made at the United Service Institution 
in the discussion of Captain Coles’ paper, and was published in 
the ‘‘ Transactions” of that Institution. 

The discussion then closed. 





Abstract of a paper ‘‘ On the Stability of Monitors under Canvas,” 
by E. J. Reed, Vice-President I.N.A. 


Arter alluding to the fact that the adoption of full-rigged 
sailing monitors has been zealously urged upon the public, the 
author, before proceeding to discuss their qualities, draws atten- 
tion to a point which has for some time caused gfeat confusion 
whenever the behaviour of ships has been under discussion—viz., 
the indiscriminate use of the word stability. He states that in 
nautical parlance the word is often employed as the synonym of 
steadiness, the Achilles, for instance, being in this way pronounced 
the most ‘‘stable” ironclad in the Channel squadron. This, how- 
ever, is not at all the scientific sense of the term stability, for in 
that sense the Achilles is (for her size) the least stable of the iron- 
clads, and, in point of fact, owes her superior steadiness to the 
very circumstance of her stability being sosmall. The Bellerophon, 
which is next to the Achilles in steadiness, is next to her also in 
the smallness of her stability, while the Lord Clyde and other 
ships of much larger stability are correspondingly deficient in the 
quality of steadiness. It is to be regretted that this discrepancy 
exists between the scientific and the nautical use of the term, but 
the fact of its existence should incite both seamen and naval 
= to cultivate a mutual understanding of both uses of the 
word, , 

In naval architecture, says the author, the word stability is 
applied to the effort which aship makes when inclined to return 
to the upright position. If she is urgent to return to it she has 
great stability—if slow to return she has small stability; and the 
fact to be chiefly observed—for it exhibits the cause of the dis- 
crepancy in question—is this, viz., that a ship which is reluctant 
to move out of the upright position in still water and urgent to 
return to it is usually the most urgent to obey the fluctuations 
and impulses of waves. Naval architects say such a ship is too 
stable, seamen say she is not stable enough, and the author admits 
that the scientific use of the word isa mere fair-weather use of 
it, and that naval architects must forgive naval officers if they 
laugh at them for pronouncing a ship stable in proportion as she 
rolls about in waves at sea. Still the shipbuilders’ use of the word 
is a perfectly legitimate one; it is too firmly built into our scientific 
terminology to be removed, and all we can do is to endeavour to 
make it as well and as widely understood as possible. The author 
then proceeds to explain more strictly, by means of a diagram and 
formula, what is meant by stability in the scientific sense, dis- 
tinguishing between statical and dynamical stability, and indicat- 
ing how each is to be measured. Then, entering upon the consi- 
deration of what qualities are necessary to a ship in order that she 
may carry sail with safety, he goes on to say that it will be seen 
upon consideration that the security of ships of the ordinary form 
when under canvas or rolling in a seaway avainst being turned 
over by a sudden gust of wind or by a deep roll depends in a great 
measure upon the fact that the moment of statical stability 
increases with the angle of inclination, and generally is nearly in 
proportion to the angle of heel. In the case of « ship under sail 
in smooth water the angle of heel increases until the moment of 
statical stability is equal to the moment of the wind upon the 
sails, and this becomes a position of equilibrium if the force of the 
wind remains constant. In order that this inclined position may 
be one of stable equilibrium it is necessary that when the ship is 
moved from this position towards the vertical the moment of 
stability should decrease and become less than the moment of sails, 
and that when she is heeled over farther from the vertical the 
moment of stability should increase so as to exceed that of the 
sails; or, in other words, in the neighbourhood of this inclined 
position of equilibrium the moment of statical stability should 
increase as the angle of heel increases. The conditions are the 
same for a ship carrying canvas ina seaway. But since the rollin 
caused by the variation of the wave surface and the variation o' 
the force of the wind takes place about the inclined position of 
equilibrium, and is more likel to be considerable than the effect 
of the variation of the wind alone in still water, it becomes neces- 
sary that the conditions above stated should not be confined to the 
neighbourhood of the inclined position, but should extend on both 
sides of it to a safe distance beyond the probable extreme inclina- 
tion of the ship to the wave surface, If, however, the stability— 
meaning the statical stability when not otherwise stated—of any 
class of ships increase as the ship heels over, until when she 
reaches a certain angle, it becomes a maximum, and then decreases 
as she still continues to heel over until it passes through zeroand 
becomes negative, there will be three positions of equilibrium of 
the vessel—one of stable equilibrium in the upright position, and 





one of unstable equilibrium on each of it at a certain angle of 
inclination; and if these positions of unstable equilibrium occur 
within the limits of roll of an ocean steamer when not under 
canvas the ship will evidently be unsafe for sea-going parpoest: 
It was also shown that although the positions of unstable equili- 
brium fall beyond the limit of rolling, if they fall near that limit 
cm ship may be safe under steam, but may be totally unfit to carry 


sai 

The first condition to be fulfilled to enable a ship of the latter 
class to carry sail will evidently be that the moment of sails at 
any time shall not be greater than the maximum statical stability 
of the ship. Now su this condition fulfilled, and the ship 
heeled over, under the influence of the wind, to some finite angle 
less than that of greatest stability. It will be seen that if by any 
disturbing cause, such as alteration of the wave slope, the ship 
were inclinéd beyond her position of maximum stability the resist- 
ance to heeling would become less the farther she went until she 
reached a position at which her moment of stability would be the 
same as before the disturbing force began to act, and in this posi- 
tion she would remain in unstable equilibrium if the disturbing 
forces were removed, But if she should pass this position before 
the disturbing forces and the angular velocity caused by them 
cease, the ordinary moment of the sails will then be greater than 
the resistance offered by the stability in any other position through 
which she will pass, and she will be turned over. 

Having thus been led by general consideration to foresee that 
the above critical state would be likely to occur in low-deck turret 
ships with great weights concentrated upon and above their decks, 
the author, in order to find out more definitely how the stability 
does vary in this class of ship as compared with that of ships of a 
high freeboard, takes first two cases of the Duncan, one of our 90- 
gun line-of-battle ships, and finds their moments of stability at 
every 5 deg. inclination. In one case the Duncan is cut down to 
a Scadvanl of 3ft. 6in., and laden with two heavy turrets; and in 
the other case is taken a ship with the same displacement and 
immersed body as the Duncan when so cut down, but whose sides 
are continued up like those of an ordinary ship. The results of 
these investigations are shown by means of a diagram, and it turns 
out as expected—viz., that the stability of the monitor increases as 
the ship is heeled over until she reaches 104 deg. inclination, and 
then begins to decrease, and continues to decrease, until at 25 
deg. inclination the ship becomes unstable, whilst the stability of 
the ship whose side is carried up continues to increase the farther 
the ship is heeled over. 

The author then treats of the cases of this samé monitor sup- 
posing her to float with her deck at the respective heights of 
2ft. Gin. and 2ft. above the water. Considering, he says, that a 
freeboard of 3ft. 6in. is far more than the American monitors have 
possessed, and much more than has been contemplated by many 
persons who have proposed the adoption of sailing monitors in this 
country, it being also certainly a greater freeboard than most of 
our line-of-battle ships would possess if cut down and weighted 
with armour and turrets to the extent which has been sometimes 
recommended, and especially more than we could depend upon 
getting if they were placed for conversion into the hands of any 
one not capable of producing a formidable-looking ship on paper 
by adding armour regardless of weight. In these two last cases it 
is shown that the maximum stability is reached at 8 deg. inclina- 
tion, and the position of unstable equilibrium at 18} deg. when the 
deck is 2ft. 6in. above the water, and that the maximum stability 
is attained when the ship is at 64 deg., and the position of unstable 
equilibrium is reached when the ship is at 16 deg. inclination if 
the deck is 2ft. out of the water. 

Up to this point the argument is based on the loss of statical 
stability caused by the loss of freeboard and consequent immersion 
of deck. Turning now to the dynamical stability, the four cases 
before mentioned are taken, and the ships supposed to be heeled 
over under the action of wind upon the sails to about 4 deg. A 
comparison is then drawn between the amount of mechanical 
energy which the ships are still capable of putting out to prevent 
being capsized by any additional force, such as a sudden gust of 
wind or impulses from waves. This comparison also shows 
forcibly how the loss of statical stability at the large angles of heel 
places these monitors when sailing in a peculiarly critical state. 

The author here mentions the case of an ordinary barge, and 
shows that it cannot be used as an illustration and a refutation of 
the argument of the paper, because the two cases differ ina most 
essential respect. The barge usually has nearly the whole weight 
both of her hull and of her cargo below the water, and therefore 
comparatively low down, whereas it is the object of these 
monitors to carry a large weight of armour, guns, and turrets 
mainly above water, so that the centre of gravity, the position of 
which is so important to the stability, cannot well be got low 
down. Any one who will take the trouble to closely compare the 
two cases will find that they differ exceedingly, and that, although 
barges sometimes carry a deck cargo, it is always of a compara- 
tively light material, and, when unbalanced by weights in the hold, 
leaves a considerable height of freeboard. 

He then points out that the state of the monitor which he has 
been describing would become very materially modified if the centre 
of gravity of the vessel could be greatly lowered, say to the extent 
of many feet, and shows that if it could be brought down to the 
depth of the centre of buoyancy, or beyond it, the effect would be 
that the statical stability would increase the farther the ship was 
heeled over. This case, no doubt, corresponds to that of the sail- 
ing barges loaded deep with hold cargoes before referred to, and 
the author observes that it is a good illustration of the fact that 
vessels which may seem to a casual observer alike in principlemay, 
nevertheless, be seen by the naval architect to possess totally oppo- 
site qualities. 

Then, referring to this last-exhibited principle in the construc- 
tion of armoured monitors, the author observes that we cannot as 
a rule avail ourselves of it, b the tendency of things is to 
increase the upper weights—that is to say, the weights of the deck, 
the turrets, and the guns—and to lighten the construction of the 
hull below water as much as possible; and, although the resort to 
great engine power and on supply would tend to correct this 
tendency and to lower the centre of gravity, it is extremely 
improbable that in future iron-built ships we shall ever have a 
very low centre of gravity associated with the monitor type of 
vessel. He observes that he does not, however, wish to use the 
paper as a bar to future developments of the monitor system. Its 
sole object is to show that monitors having their centres of 
gravity situated approximately like the centres of gravity of other 
ships would be quite unfit to carry a press of canvas. : 

The author then offers a few observations on the behaviour of 
these monitors as influenced by wave motion, and shows that their 
stability varies in a manner which but for another consideration 
would be very dangerous to them. It is shown that up to certain 
angles these ships are very stiff, and that after passing these angles 
they lose a great part of their righting power; and this being con- 
sidered together with the fact that the stiffest of our ironclads are 
those which roll the deepest, and that those which are the 
steadiest are those which for their size have the least stability, 
would lead to the inference that their stiffness during the small 
angles would cause these monitors to roll into larger angles, where 
the righting power would be small and the danger of being cap- 
sized, especially if under canvas, would be very great. The 
consideration which modifies this state of things materially is, as 
the author observes, that the very absence of freeboar which 
deprives them of the necessary stability at great inclinations would 
usually operate in the early stages of rolling to mitigate the 
impulses which the waves impress. It is also considered that the 
amplitude of rolling is much diminished bythe disturbance of the 
water which the immersed angle between the deck and side causes 
and that it is still farther diminished by the plan adopted in 
America of allowing the armour and backing to project from the 
side instead of being vege ome he it. The nature of the action of 
these projections is also pointed out. es . 

The author then shes two other cases of stability which he 
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has recently had occasion to consider, and which are interesting as 
showing how the stability is influenced by = gang in the ship’s 
side, and adds, in conclusion, that it will no answer to the 
doctrines of the paper to say that the rolling of ships is affected 
by the lateral distribution of weights as well as their vertical 
heights. That is undoubtedly true, and would deserve great 
weight in a discussion upon rolling only. But the ruling argu- 
ment of the paper is that the monitors which are considered in it 
would be dangerously deficient of statical stability, and this 
argument would hold equally with their weights either distributed 
or concentrated. 

Mr. Henwood thought that Mr. Reed’s fears that the vessels 
would capsize in a gale of wind were the result of his unfortunate 
failures, and in the face of the serious blunders or mistakes which 
that gentleman had made they were justified in e ising great 
caution before accepting anything which he said, especially in the 
matter of calculations connected with the works of others, for 
there was no doubt that figures could be as easily manipulated as 
the English language could. Mr. Reed had stated the maxi- 
mum stability of the Duncan at 10 deg., but according to his 
calculations it would not be arrived at until 20 deg., and even at 
the extreme angle of 30 deg. she had five or six times the neces- 
sary amount of stability for carrying sails, for it was well known 
that they could not in a gale of wind carry all the sails which they 
could carry in a light wind. 

Mr. Scott Russell would not enter into any personal question 
before the meeting, but would confine his remarks to the limits of 
that professional discussion which he thought might very safely 
be entertained by the meeting. The real question was whether 
the monitor system ought to be carried farther than it had yet 
been, and larger and more important, and what might be called 
more honest seagoing rE should be made on the monitor system, 
or whether they should much liker to what they had hitherto 
been accustomed to call a sea-going ship. It was of the utmost 
importance, then, that they should have , Rd them, as had been 
done with great luminosity by Mr. Reed, the dangers, or one of 
the dangers, of a very small freeboard. He would not say a word 
about mercantile vessels, because they had been told that what 
was said of them would not apply to ships of war, but he would 
say that a small freeboard was a characteristic of something that 
was once called “‘ coffins” in the old class of sailing ships, They 
had had ample experience of that class of frigate, and he believed 
that experience was unsatisfactory, and was conclusive inst 
small freeboard. Another point was that small freeboard had 
much less danger and harm in it with a very shallow body of 
vessel than with a very full body, and when they had a very deep 
ship with large capacity he need not say that the buoyancy of the 
bottom, or the tendency to turn upside down, became very great, 
whereas in a shallow vessel with very little bottom the 
tendency to turn upside down was in that proportion dimi- 
nished, and therefore the danger of a anal that was very 
shallow, with a very low freeboard, was not so great as that of a 
very deep vessel with very shallow seaboard. One very great 
danger of small freeboard in the monitor class well deserving the 
attention of those sailors whose lives were passed in those vessels 
was the small amount of spare buoyancy. In a ship liable to be 
wounded or to come into collision free buoyancy and a large store 
of reserved buoyancy were a great source of safety, and therefore 
not only the want of a store of stability but also the want of a store 
of buoyancy was an inevitable fault in the monitor class. Even 
Mr. Reed’s ingenious diagrams were scarcely needed to a man fami- 
liar with the subject to prove that the moment a vessel in inclin- 
ing over under sail passed the point of her greatest breadth there 
was a rapid diminution in the stability, and in cases of oscillation 
the dangers of a small freeboard were obvious. He would not 
enter farther into this matter, though he felt it to be his duty 
strongly to enforce these points of danger. It was well known 
that he was a great friend of cupolas and monitors. He under- 
took the construction of Captain Coles’ original cupola, and he did 
that as a matter of love, and because of his affection for monitors 
he wished to see them used fgr that for which they were 
fitted, and not abused by beihg turned to those purposes 
for which they were not fitted. In 1859 a committee 
was appointed by the Government} to consider the defences of the 
country, and on that committee were several distinguished naval 
officers and engineers, and he himself had had a hand init. That 
committee had five-and-twenty designs of ships made, some with 
partial batteries, some with fixed batteries, and some with mov- 
able batteries and with sloping ports. Some of them had a surface 
nearly level with the water, and some a surface lower under the 
water than some of the American monitors, the fame of which 
had not at that time been spread abroad. What he wished to say 
was that these gentlemen then and there designed so many forms 
of batteries and combinations of cupolas, including almost every- 
thing that had adorned the walls of the Institution for the last day 
or two, that he would advise for the future not to say that 
anybody had invented anything before anybody else, or that any- 
body had stolen ideas, notions, or pti from anybody else 
which were not his own till they had irrefragible evidence that it 
was so. He would give them his word that he should never claim 
any of the things that appeared in that room as his invention. 
He would briefly state what he thought would be the functions of 
the future monitor. He was very sorry that they did not 
vigorously go into the making of a class of small vessels and a 
class of large vessels, the large vessels being to goround the world 
and meet the combined fleet of an enemy wherever that fleet 
might be, and the small vessels to defend the shores. If they had 
a hundred single cupola gunboats, he did not say of what speed, 
they would make a nice force, and he thought he knew a young 
admiral or two who would know exactly how to manceuvre such 
a force and what to do with it. Then, if they did not like a turn- 
ing cupola, he would put in a fixed fortress of any shape a little 
gun in a little boat, or two little guns in a little boat, and a 
hundred of these would be of great value to the country. He did 
not propose that they should carry sails, and would only give 
them as much freeboard as would make them tolerably safe in the 
harbours and the neighbourhood of the shore. Going a stage 
further he thought they should go as far as the Americans had 
gone, and make vessels with a couple of cupolas, the use of which 
was apparent, and did not need a word said upon it. He thought 
a two-tupola ship would be very efficient up to the size of four 
guns. What they really wanted was ships which would be good 
in bad weather, and not ships which would be safe at 9 or 10 deg. 
but unsafe at 15 deg., and when they had such ships they would 
have something of which they might be proud. 

Mr. Rawson referred to some experiments which he had carried 
out eighteen or nineteen years ago for the Rev. Canon Mosely. 
The result at which he arrived after making those experiments 
was, that supposing—speaking in the mathematical sense—a 
certain moment of force was requisite to keep a ship, say at an 
angle of 10 deg., if that moment could be applied just at the 
instant when the ship was on an even keel, and continuously 
— as by a gust of wind acting upon the sails and the surface 
of the water, it would take the ship then an angle of 20deg. He 
would offer no explanation of the fact, but this was the result, 
and the experiment was tried upon a variety of shapes, from the 
triangular prism to the square, and all the intermediate forms. 

Mr. Bramwell said the fact to which the last speaker bad alluded 
might be very simply illustrated by the ordinary steam indicator, 
an instrument familiar to all mechanical engineers. If they 
brought & pressure of steam—say of 501b.—to press upon the 
piston when it was at the atmospheric line, and therefore had no 
resistance to offer except the inertia of the weight, the result 
would be that they would not drive the indicator to an equal 
pressure of 501b., but to something considerably above it, the 
reason being that they applied the full force to move the indi- 
cator at a time when the indicator could not offer resistance to 
the force. 

Captain Selwyn hoped that the sailors might be allowed to have 


another word upon the subject, On the diagrams which were so 











constantly brought before them he very seldom saw anything 


approaching to what seamen calied a raft, but he wished them to | 
consider 


that when a vessel of the monitor class, or anything 
approaching a raft, had descended by gravity to the bottom of a 
| wave, and then attempted to rise, the t of buoy was 
not sufficient for it to rise the incline, and the result was that it 
entered with its nose into the wave in the most dangerous way, 
and under these circumstances the wave-force alone might be 
sufficient to determine the overbalancing of the whole structure. 
These were considerations which suggested themselves to practical 
nautical men, but which might not to naval architects, though he 
hoped the time would come when these would spend six months 
of their early life at sea. He thought they must all acknowled 
that in Mr. Reed’s hands the system had made considerable 
advance, although there might be some few mistakes which no 
man could oak 

Mr. Reed said he felt much obliged to all the gentlemen who had 
spoken, and when he saw Mr. Scott Russell rise he had no doubt 
that he would give his full concurrence to the principle he laid 
down. He was rather amused, however, at Mr. Russell’s remarks 
on the great advantage of having a hundred small gunboats. 
He quite agreed that if anybody would give the country a 
hundred small gunboats such as those described it would be 
a most excellent thing, but since the introduction of armour- 
plated ships there had never yet been a time when the Government 
of the day had felt justified in diverting the public funds raised 
for the making of sea-going ships to the construction of harbour 
defences, though he himself thought that it was quite an open 
question whether some of the money which was now being spent 
on the tops of hilJs and other places might not be better spent in 
floating defences. He should not be tempted into discussing the 
point raised by Mr. Henwood as to how far he had correctly stated 
the case, because his paper was not a discussion of any principle of 
Mr. Henwood’s, but he hoped a philosophical paper, and the principle 
of it had not been assailed in any way by any of the speakers. 

The Chairman (Dr. Woolley) said they were all under great 
obligations to Mr. Reed, and as he could understand the paper he 
did not see that any wrong principle had been applied in the cal- 
culations which had been brought forward. He was sorry to see 
that gentlemen sometimes introduced personal matters into philo- 
sophical discussions, but he hoped it would not be so in future, 
He was very glad that Mr, Reed had not omitted the very impor- 
tant question of dy ical stability, which Mr. Rawson had also 
mentioned. The fact was, it was not always borne in mind that it 
was never safe to consider the stability of a ship only so far as the 
mere moment of stability would keep the ship inclined, because 
they had to meet the very common case of sudden gusts and squalls 
of wind, and it was easy to show that in that case it was absolutely 
certain that the ship must heel over a great deal beyond that at 
which the mere moment of the ship would hold her. _ If a vessel 
in an upright position were subjected to the action of wind which 
would keep her inclined if placed in a position of rest at an angle 
of 40 deg., the moment of stability which hal immediately to re- 
sist that was less, and would be less in a continually decreasing 
ratio, until it reached to 7 deg., but during all that time the whole 
moment of the effect of the wind was producing an effect greater 
than that of the vessel to resist it, and therefore there would be 
what was called by engineers “‘stored up work,” or as mathemati- 
cians understood it, vis viva, The simple explanation of the fact 
which Mr. Rawson had mentioned was, that when a body was dis- 
turbed from a position of rest, and was acted upon by force, it did 
not remain in that position of rest when it came back again, but 
oscillated backwards and forwards, 

Mr. Rawson said the chairman had given the explanation much 
more clearly than he could have done, 











“On the Reverse Currents and Slip of Screw Propellers,” 
Arthur Rigg, jun., engineer. 

The outline of a new theory on the relations of the screw to its 
reverse currents was described in a paper read during the last 
session of this Institution, and as the subject is one of some im- 
portance, it may not be uninteresting to pursue the inquiry further, 
especially as this theory throws a new light on many obscure ques- 
tions, and bears very directly on the problem of “‘ slip.” 

In order to remove needless complications, attention will first be 
directed to the influences exerted by only one section of a single 
blade, and having investigated this point an amplification of the 
result most readily applies to the whole area swept by the screw. 
A brief recapitulation of the theory may be given with advantage. 

Take for illustration a screw blade making an angle of 41 deg. 
with the plane of rotation (Fig. 1), and let the distance F E, be 
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its path developed upon a straight line, and represent the entire 
circumferential movement of a revolution. Although the screw 
really moves from F to E, yet the action will be more readily fol- 
lowed if the water be assumed for the present to move from E to 
F, and the screw blade to remain stationary. Water moving from 
E upon the surface A B, would be reflected from F to L, and 
the force expended along E F would be precisely equal to that 
along F L, the angles E F B, and L F A being also equal, 
Consequently A B, the surface of the screw blade, receives the 
blow E F, and also the reflected impact F L, both of which are 
equal and opposed forces acting on F, and giving a resultant G F 
perpendicular to the surface A B. is line represents both in 
direction and magnitude the effect of a movement of the water 
from E to F or conversely; the movement of the screw blade from 
F to E, that is to say, one revolution of the screw blade at this 
ticular radius would move a particle of water from F to G. 
ut while the water is thus free to move in any direction, the 
sorew can only pass along C D, and a part of the effect of rotation 
is given to the water backwards, and part to the screw itself for- 
wards. In whatever proportions, therefore, the whole propelling 
power of one revolution may be separated, the screw will advance 
along C D, while the water is deflected along F G. But friction 
plays a very important part, and increases the obliquity of the 
water, because the movement of the blade along F E will induce 
the currents towards F K; so that while the screw moves along 
C D, the water moves along F K, and is deflected to the angle 
C F K. Let X Y Z, be the entire work of one revolution of 
the screw blade, of which X Y is the reverse current, and Y Z 
the coincident advance of the screw, and the ship which is being 
propelled. Draw the line Y W paralleltoF K. =~: 
Now according to the foregoing theory Y Z being the direction 
taken by the ship, Y W will be that of the deflected reverse 





currents, and if a vane be placed in the water behind the screw, 
YW would be the direction it would indicate. It would n 
however, be very easy to observe the vane without it were attach 
to the ship and carried forward with it, so the apparent angle of 
deflection would not be X Y W, but X Z W. 

The following table gives the apparent angles of deflection of the 
currents behind a screw, 3ft. Gin. diameter, as actually measured, 


Experiment made to determine the Defléctions of the Reverse 
Currents. 








Radius. | Vessel Alone. | Towing a Barge. 
il inches 25 deg. 31 deg. 
4 S78 » 374 ws 
17» ” 4 oy 











When the vessel moved alone the speed was 64 miles per hour, or 
close upon 4ft. of advance per revolution of the screw, and when 
towing a barge the speed was 2ft. per revolution of the screw. 

By constructing diagrams like Fig. 1 to suit the three radii 
above given, and measuring the amount of reverse current per foot 
of the ship’s advance, the following table is produced:— 


Reverse Currents per foot of Ship's Advance. 








Radius of Screw. | Angle of Blade. | Vessel Alone, | Towing a Barge. 
11 inches 42 deg. 5 inches 22 inches 
4 42 4 0 » 32 ly 
7 4l ,, 4 oy oo , 








Allowing an additional 10 deg. deflection for friction, &c., the angle 
corresponding with X Y W (Fig. 1) will be 51 deg. 
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In Fig. 2 let O Fbe the advance of 1ft. of the ship: OC, O B, 
and O A are the reverse currents at the radii 11, 14, and 17in. 
Again let the angle A O D be the constant deflection of 51 deg., 
and draw lines A D, B E, and C G at right angleswithAF. Join 
the points D F: E F: and G F. Then the apparent angles of deflec- 
tion, observed on deck, corresponding with the experiments already 
given, will be C F G at llin. radius, B F E at 14in. radius, and 
AF D at 17in. radius, while the real angle of deflection is al ways 
AOD. 

Fig. 3 is similarly constructed diagrams for the second series of 
experiments while the barge was being towed, the constant angle 
of deflection remaining 51 deg., but the apparent angle differing 
from Fig. 2, because the water receives a larger share of the whole 
effort of one revolution of the screw, and the vessel does not 
advance so fast:—Thus, ao d is the constant angle, 51 deg. (Fig. 3). 
The apparent angles at the three radii are cf g—b fe—andafd. The 
following table exhibits the comparative results of actual observa- 
tion upon the angles of deflection, as well as those ascertained by 
the foregoing investigation: — 


Comparative Results between the Observed and Calculated Deflections 
of Currents. 





Vessel Alone. | Towing a Barge. 








Radil. | observed | Calculated Observed Calculated 
Poet Catcuia Ba pod Gute 
11 in. 25 deg. 20 deg. 31 deg. 39 deg. 
M4. 27k», 30 37k a » 
17 35 Mi» | “4 » 





The observed deflections are the central positions of an oscilla- 
tion in the index finger, and as there are also disturbing influences 
besides friction, which have not been taken into account, absolute 
agreement between the figures is out of the question in these 
general principles; but it must be allowed that the singularly close 
approximation between the observed and calcula’ deflections 
affords presumptive evidence in favour of the foregoing theory. 

The explanations already given to account for positive and 
negative slip all refer these appearances to the screw itself, or the 
currents and waves of the sea; andstart by assuming that the screw 
ought to act as if passing through a solid body. It is surely more 
correct to sup that the screw ought not to act as if 
through a solid. . rs 

Water is Lag samy Ee body free in space incompressible, and 
released ever from obedience to the law of gravity in any move- 
ments among its own particles. It is precisely the opposite to a 
solid, but it cs inertia. Itisan extremely mobile fluid, and offers 
resistance to the screw by its mass, and not by its solidity. With 
paddles, oars, or the movements of living creatures, water yields to 
every impulse, and it cannot be imagined that the screw possess 
the single and especial privilege of finding this fluid rapidly yield- 
ing to the progress of a ship, while at the stern it assumes eve 
characteristic of a solid body. The screw does not enjoy any suc 
advantage, and theories founded upon these d data t 
fail to multiply perplexities, complicate a confessedly difficult 
subject, and throw darkness upon experimental research. 

The currents and waves of the sea seem at first sight more pro- 
mising to account for these appearances, but if there were really 
any forward motion to be obtained from such causes it would be 
shown independently of the screw, and might be expected to give 
a slow propulsion to any vessel; and no ship could have positive 
slip with one screw and negative slip with another, supposing the 
speed in knots per hour to be alike in both experiments. 
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The following experiments, examined by the light of the fore- 
going theory, are well calculated to elucidate this subject, and they 
‘orm part of a very extensive series made to investigate the reverse 
currents of the screw. The speed of the small vessel on which they 
were tried was 4°736 knots per hour in the first, and 4°856 knots 
per hour in the second series of trials; sc as the currents due to the 
speed of the vessel and those due to the waves could not appre- 
ciably vary. Thg same screw was used in both series, and simply 
the pitch changed from 3ft. to 2ft. The diameter was 23jin., and 
there were four blades. The table on the next page shows the mean 
result of twelve separate experiments calculated in the usual 
manner, 





Thus with a pitch of 3ft. there was a positive slip of 7'24 per cent., 
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while with a pitch of 2ft. there was a negative slip of 4°47 percent. ; 
in the former case an advance of 33°4in. per revolution of the screw, 
and in the latter 25in. Fig, 4 is « diagram for the 3ft. pitch, and 
Fig. 5 for the 2ft. pitch. 
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The distance M O (Fig. 4) will be the total work of one revolu- 
tion of the screw. N O is the ship’s advance, = 33°4in., M N 
being the corresponding reverse current, = 25in. Draw the line 
O V at any angle with O M, and let off O W = lft. to any con- 
venient scale. Join N W, and draw M V parallel to N W, then 
because OO W:WV::ON:NM,andOW=1ft. Therefore V W 
will be the reverse current at the circumference of the screw per 
foot of the ship’s advance = Qin. 

By similar construction Fig. 5 gives R Q the ship’s advance per 
revolution of the screw, = 25in.; P Q the co mding reverse 
current, = 19°5in.; R W the ship’s advance to , = 1ft.;wVv 
the reverse current per foot of advance, = 9°3in. So that with 
positive slip a reverse current of 9in. suffices to advance the ship 
ift., while with negative slip 9°3in. reverse current is needed to do 
the same work. This indicates the loss of power well-known to 
accompany negative slip, and it is wasted partly in confusing the 
water, but mainly by retarding the progress of the ship from the 
current striking against the backs of the leading corners of the 
screw blades, as described in a former paper. 





Any questions of the form of blade or the currents around the 
Bn Be pe eliminated from these experiments, for their 
inferences could not have affected one without having equally 
changed the other. Any causes which may hinder the free flow 

ts 


of the curren’ the prod: 

what is i iy called “broken water,” and this point | 
illustrated by the advan’ gained from ing the screw blades | 
towards the shi in the case of a stern. The sole 


merit of this princt le lies in the prevention of confusion in the water. 


The currents closing together behind the ship enter the area | 92. 
swept over by the screw in a converging form like a wedge; but | q,, 


on passing through the blades their contour becomes that of an 


will be nothing to check the convergence of the currents, and with 
much confusion needless friction will ensue while the particles of 
water are crowding together; butif the blades are inclined towards 
the ship they tend to throw the currents outwardly, and area 
counteracting influence against their convergence. Each influence 
balances the other, and the reverse current passes away in the 
form of a cylinder, and power is not lost in this operation, but 
rather gained, not only because of the more free exit but also by 
the currents acting more directly backwards. 

The results of the tables above given and also the investigation 
into the reverse currents seem to indicate that theories on screw 
propulsion generally start from unsound data in assuming that the 
advance is due to the pitch. The extraordinary anomalies created 

this system have started equally remarkable ideas in explana- 
tion. Statements have been made and investigations carried out 
which are entirely beside the question, and all to solve difficulties 
purely artificial. é : 

Doubtless many and extensive experiments are necessary fully 
to prove the correctness of the system advocated in this paper, but 
it the advantage of agony | from a new point, and it will be 
admitted that the results, as far as they have gone, abundantly 
suffice to encourage further researches in the same direction by 
those who have the time and inclination to carry them out. 


























eine Propeller. 
Number | | . - ee First mean Second mean — Speed Slip. 
of runs. per minute in knots. speed, speed. knots. in knots 
*| Min. | Sec. * | per hour, pat ome g Per cent. 
1 14 | 13 | 51 mn) 106 | | | Positive slip. 
| 2 | 18 | 6 | oo | 10-000 \ M4 rist | poeeeiela 
unex vert] | me || 3] gaudy | Tay a | | 
; 7092 . 
PITCH, = | 5 | 166 | 4 9 4°240 } } 6998 7045 | | 
; «& | 175 | 6 9 9756 | 428-419 
—_— ‘ —_—— | | 
Mean 172°5 | | Tiue mean speed 7°105 4'736 | 5106 370 =| (7°24 
' 
1 235 10 | 45 | 5581 "382 | ‘Negative slip. 
| 3 23 | «6 | 32 | oes ise 7254 sesieecapeaneeesee 
were! } | & (1 %18) te 70 | = 
; : 7°242f ) 
PITCH. 5 240 12 17 ry 7-484 7°362 
6 254 | 5 | 87 10°084 ) 4)29°134 
Mean 2°355 | True mean speed 7°284 4856 4648 | = 208 4°47 

















that on one occasion a Ji vessel of 60 or 70 tons with two 
sculls beat his men out and out when jthey were pullingja 36 ton 
gig with 18ft. oars. 7 





Guy Corton TRANSPORT.—The following report by Mr. Wilson 

upon a series of experiments undertaken for the purpose of investi- 

gating the risks incurred in conveyance of compressed gun cotton 

ery upon the North-Eastern Railway will be found interesting: 
“ North-Eastern Railway, ee Manager’s Office, York, 


tried 
the experiments which you wished to have tried. A small box of 
cotton containing 125 said to be equal in effects as a 
blasting agent to a quarter-cask of gunpowder, was taken into the 
cricket fi A fuse was inserted and lighted. When the flame 
reached the gun cotton there was a t blaze like the burning of 
a heap of loose straw, but no explosion. In less than half a minute 
there was no flame except from the burning of the brown a in 
which the cotton had been packed inside the box. The box 
was of wood, about sin. thick, and was nailed, but not bound with 
iron at the corners; it was one of the ordinary packages used for 
sending the cotton out. Several charges were tlien laid on the 
rails near the coal depdts, and coal wagons were run over them; 
some of them were igni' others were not. Some of them were 
placed so that an engine should pass over them; ey Ba wa all 
ignited. Mr. Prentice took an axe and chopped one charge into 
several pieces; there was no explosion orignition. S pieces of 
gun cotton placed on the iron rim of a wheel and sharply struck 
with a hammer exploded or rather detonated. In all the cases 
where ignition was produced by concussion, whether of a hammer 
on iron or of the wheels of an engine or wagon on the rails, it was 
very evident that only so much as was actually struck exploded or 
detonated, the part not struck firing from the explosion and 
burning like so much’ straw or flax. To make sure that we were 
dealing with the article which produces such an effect when ex- 
me in close confinement, we had a hole bored into a large 
lock of hard tough wood, in which Mr. Prentice placed a charge 
of gun cotton with a fuse attached to it; he then filled up the hole 
with broken slate tightly rammed, and fired the fuse. When the 
gun cotton exploded the block of wood was shivered to pieces, each 
piece being blown several yards away. The results of the experi- 
ments convince me that we may safely carry gun cotton along with 
other goods in ordinary wagons, adopting the same rules as now 
apply to the conveyance of i —Yours truly, 
*To Captain O’Brien, York. (Signed) ‘Jas. WILson.” 
Coa. SUPPLY OF Le gid the — rays could be paar Aa 
culinary purposes and the generation of steam power, it mig! 
regarded as a matter of comparative indifference whether or not 
our Indian possessions had their native supply of coal. Unfor- 
tunately this is not quite the case, and liberal though Sol be of 
his rays in India, artificial heat, and fuel to make it, cannot be 
dispensed with for navigation and other purposes, and homeward 
bound steamers must either coal there, from native or imported 
produce—the latter, of course, involving heavy costs forfreight—or 
start from England laden with double cargo. It is now tolerably 
certain that India cannot be considered as either largely or widely 
supplied with this essential source of motive power. The extensive 
-fields that do occur in the Indian — are almost entirely 





Mr. Reed said he had no remarks to ‘make except that the 
paper, like that of Mr. Rigg’s last year, was thoroughly well con- 
sidered and valuable, and must be considered mre deliberately 
than he could do at present. He had not caught the method 
pursued in the paper quite sufficiently to discuss it, but he believed 
that Mr. Rigg was working in the right direction, and though he 
could not admit that the investigations made for the tg of 
determining the question of slip been profitless as Mc, Rigg 
supposed, he quite agreed that many of them had been most un- 
productive of valuable results. It was curious that there should 
be a disposition on the part of many gentlemen, who dealt theo- 
retically with this subject, to run away from their definitions. He 
had heard papers read in which make and other questions had been 
discussed, and though he could perfectly agree with the definitions 
given, he found the huthors running away frem their definitions 
at a considerable pace, and with a large amount of ‘‘ positive slip.” 
He hoped Mr. Rigg would not think that the Institution failed to 
appreciate his propositions, which were conceived in a thoroughly 
scientific spirit. 

Mr. Alfred Watkins said Mr. Rigg stated {that;the screw used in 
both experiments was practically the same, except that it was 
altered in the pitch. He a that meant that only the posi- 
tion of the blades was altered; but if that were so it would not 
be equally a screw in both cases. 

Mr. Merrifield said that in the absence of Mr. Rigg he could not 
give an exact answer to the question of the last speaker, but in 
such a case.they must trust to the general character of the inventor, 
and Mr, Rigg was scarcely likely to overlook such an important 
point as that mentioned. It might be interesting to the meeting 
to know that M. Flachat had kindly favoured him with a paper 
containing a little essay on ‘“‘ Slip,” which he regretted he was not 
at liberty to read, inasmuch as it was emphatically an essay, and 
not intended for publication. It contained certain remarks and 
hypotheses with which at present M. Flachat was not well satis- 
fied. He had no doubt, however, that something interesting 
would come out of it, and he hoped that in the course of the next 
session they might be able to induce M. Flachat to give them the 
result of his mature deliberations. He (Mr. Merrifield) was sorry 
to say that this was one of the subjects which he himself had not 
been able to master, and what became of the molecules of water, 
either by the action of the screw upon them, or the action of the 
particles of water upon themselves, was, he was afraid, beyond his 
intellect, and certainly beyond his knowledge. He was therefore 
glad to see the matter being taken up by other gentlemen, and he 
might be allowed to say that M. Flachat in his paper took into 
consideration, without assigning it as the principal cause, the cen- 
trifugal force of the water, given a certain weight, due to the 
partial action of the screw as a paddle, In the paper read the 
only mention of the centrifugal force was in respect to the broken 
water, and he supposed the writer considered it as one of those 
motions of the water which was involved in such utter complexity 
among others that it was difficult to consider it separately. He 
found that there was a great deal of abuse amongst even scientific 
writers of the common geometrical method, known as “‘the esti- 
mation of pitch.” If any one applied the notion of a screw moving 
through a solid to the molecular motion of the water in contact 
with the screw he was grievously wrong. Still it must be borne 
in mind that there was avery convenient standard to which to 
refer the motion of the screw, provided they did not go into detail, 
but if they did that they would lose the notion of slip as completely 
as they did when they treated projectiles moving with large 
velocities as if they were working in vacuum, There were one or 
two points of practical interest and importance which he would 
like to mention in connection with measuring pitch. This subject 
became of great importance where the screw was not, as was the 
case in many screws now in use, of uniform pitch—that was to say, 
was not the same kind of pitch that could be used in an unyielding 
matrix or female screw. hen, as was usually the case, the pitch 
increased from the boss to the circumference, he was informed that 
the usual course was to measure the pitch of the screw as if they 
were dealing with common ordinates—that was, they ascertained 
the pitch as exactly as they could at equidistant radii from the 
centre of the screw. It seemed to him that this was not the way 
in which it ought to be done, but that they ought to integrate the 
curve not for areas but for moments. He thought they ought to 
alter each of the ordinates of the pitch curve in the ratio of their 
distance from the centre of the boss, and to find the moments of 
the area of the curve instead of the curve itself, and the mean of 
those altered ordinates would then, with a proper division, repre- 
sent the mean pitch instead of taking the pitch by the 


mere area of the curve. This seemed to him to be the best 
way of getting at the mean of the pitch—increasing from the 

to the circumference, and of course the same thing would 
apply in the reverse case. He would only make one other remark 
which might clear up any discussion that might follow. It must 
not be forgotten that there were two meanings to slip. Everybody 
knew that a screw moving in water had ahechite and always 
positive slip with reference to the water in which it was imme- 
diately moving. Perhaps it would be safer not to enter into the 
question of whether it moved as fast or not, but the question of the 
apparent slip, or the number of revolutions made by the screw as 
compared with the advance of the vessel, was quite different from 
the advance of the screw in the water in which it moved, or the 
extent to which the thrusts given to the water told in impeding 
the effect of the screw. 

Mr. Rawson said if the question were considered in reference 
to the current that was running after the ship, he believed no 
negative slip would at any time be pours, but it was simply in 
consequence of the screw in its revolutions striking the particles of 
water as they were running after the ship. He had no doubt that 
if Dr. Woolley would place the subject on the next examination 
papers at the school much imformation would be obtained that 
would fully explain the existence of negative slip, and why a ship 
should be put back by a screw that was going nearly as fast, 
if not faster, than itself. The great object of propulsion was to 

ive speed to the vessel, and he did not think that this could be 

one without considerable pressure existing between the blade of 
the screw propeller and the water, and the harder the screw was 
made to hit the water—no matter whether the water was in rest 
or in motion—the faster the ship would go forward. 

Mr. Reed said if he should not be intruding he would like to say 
a word or two as to what Mr. Merrifield had said in reference to 
pitch, by explaining that as far as his experience went the pitch in 
general did not differ my rey bey the blade or screws but athwart 
the blade. He had no doubt that Mr. Merrifield was right in his 
principle, but he wished them to consider whether it would be 
worth while to apply small differences to more elaborate calcula- 
tions. In the screw which they tried in the Amazon the pitch 
along the blades was taken in the three places. The pitch nearest 
the boss was 16ft. 4gin. ; at the middle of the blade 16ft. 1jin.; and at 
the extremity of the blade 15ft. 3}in., practically a difference of a 
foot, which was small. In another case the pitch varied only from 
16ft. 4gin. to 15ft. 1lin., and his own impression was that this 
arose rather from warping in the cooling of the blade than from any 
intention to produce any great difference in the proper pitch of 
the screw in that direction. The pitch in the two halves of the 
blade varied —— being in the one half 13ft. 9in. and in 
the other 16ft. 6jin. e hoped that Mr. Rawson was right in 
his opinion that a ready means of solving the een of the 
negative slip was at hand in the examinations of the pupils at the 
School of Naval Architecture. The view of the whole explanation 
— found in the progress of the water after the ship was one 
which he could not understand, because it did not sufficiently take 
into account the fact that they could always have what slip they 
liked even in the same ships by varying the screw. What he 
wanted to see, but never had seen yet, was a theory which would 
account fully for negative slip, and for this last fact which he had 
mentioned into the bargain. Mr. then gave a brief descrip- 
tion of a new screw which had been invented by an officer in the 
French navy and had been tried at the Admiralty. He also stated 
that further experiments were being made with it, and that he 
would place the results before the Institution next session. . 

Mr. Merrifield said he should like to explain that he was one of 
those who, when Mr. Reed first brought forward the question 
about the screw, thought that negative slip, or a very small 
amount of positive slip, was explainable on the mere geometri- 
cal hypothesis of the difference between the velocity of the water 
following the ship and its initial velocity, but he was now satisfied, 
with better knowledge and after more careful consideration, that 
that was not a sufficient explanation. 

The Chairman (Sir Ed. Belcher) said there was one incident 
connected with the reduction of the screw which he wished to 
mention, and which happened in the steam packet between 





Neath Abbey and Bristol, and which belonged to Mr. Price. In | 
the evening, just before they started, it was found that she had | 
lost one of the blades of her screw. The men brought out a | 
common fire shovel from the engine-room and made a temporary 

blade, and although the extreme speed of the vessel had ne 
been more than eleven knots an hour, yet on this occasion she came | 





across in a gale of wind and made twelve knots. He also mentioned 


fined to a double band extending through five degrees of 
latitude of coal yielding deposits wiih reach, with considerable 
interruptions, about halfway across India from near Calcutta 
towards Bombay. Much attention has been recently given 
with a view to an accurate estimate of the extent of the 
Indian coal-fields and the quality of their produce. The 
most recent contribution to our knowledge on the subject 
is an able, almost exhaustive, report by Mr. T. Oldham, 
Superintendent of the Geological Survey of India, in which all that 
has as yet been ascertained on the points above referred to is expli- 
citly set forth. It is evident from Mr. Oldham’s report that what- 
ever the rate of development may be in the future, coal mining in 
India is as yet as an industrial occupation and a commercial enter- 

rise in its infancy. The deepest pits in the country are scarcely 

5 yards deep, and more than half of the coal that has been got in 
India has been by open workings, some of them, as in the Ranee- 
gunge field, extending to hundreds of acres. Many causes have 
combined to lead to this mode of working. Cropping at the sur- 
face with a slight dip, and thinly covered with clay or rock, the 
coal could be got at small cost. i was easy, and the waste 
of cutting thecoalin theordinary manner, brittleas itis, was avoided. 
Daylight labourers in the open have also been much more easily ob- 
tained than pitmen. This system is now, however, disappearing, and 
is, in fact, in many instances ceasing to be practicable. Proprietors 
and managers are alive to the loss incurred by exposing the seams 
towards the outcrop, and the castes and labourers belonging to 
them, willing to work underground, are steadily increasing. Mr. 
Oldham reports categorically upon no fewer than twenty-seven 
district coal-fields, of which the Raneegunge appears to be the chief. 
It is thirty miles long by eighteen miles broad, and contains an 
area of about 500 square on The workable seams of coal are 
from 100ft. to 120ft. in aggregate thickness. The quantity in the 
field is estimated, after liberal deductions, at 14,000,000,000 tons. 
The coal is non-coking and bituminous, the average of ash, 
14 to 15 per cent. The field has the advantage of two 
branches of the East Indian Railway, which pass through 
its richest parts. The Kurhurboli field is much smaller, 
six and a-quarter miles by two miles and three-quarters, with 
an area of about ten square miles. It has several beds of 
good coal from 8ft. to 14ft. thick --the produce is also of superior 
_— The supply of this field is estimated at 106,009,000 tons. 

he Jherria field is about twenty-nine miles by nine miles, and 
has an area of about 200 square miles; the estimated supply 
465,000,000 tons. The Bokaro field has an area of about 220 square 
miles, and its future yield is estimated at 1,500,000,000 tons. 
Much of this coal is inferior in quality and only fit for brick and 
lime burning. Concerning many of the other fields the informa- 
tion obtained as yet is but scanty. Some of them are inconsiderable 
in extent and the coal low in quality. Along the valley of the 
Pench River valuable beds of coal have been discovered; one 4ft, 9in., 
and the bottom not reached; others, 3ft., 12ft., 7ft., 3ft., 7ft., 
and so on; in all nine workable seams. Unfortunately, a range of 
ghats has to be crossed in reaching the coal-field from Nagpoor, 
distant about one hundred miles. Numerous seams of excellent 
coal have also been found in Assam. They leave as low a residue 
of ash as 2 to 5 per cent. Excellent coal, specially adapted to gas 
making and suited for steamers and locomotives, is also found in 
the Khasi hills, but, unfortunately, the coal beds are men 
4,000ft. above the adjoining plains from which the hills rise wit 
a nearly vertical . Hitherto the coal has been carried down 
on men’s backs, a the engineering difficulties, in the way of 
mechanical transport, are very formidable. The results of onl i 
of seventy-four samples of Indian coal is given in the report. e 
of the best is an Assam specimen, which gives 66 of fixed carbon, 
31'2 of volatile matter, and 2°8 of ash. The average of the 
specimens is 52°2 fixed carbon, 31°9 volatile matter, 15°5 of ash. 
Some English coals on sale at Calcutta were assayed at the same 
time, and gave the proportions—carbon, 68°10; volatile matter, 29°20; 
ash, 2°70. It would seem that the very best coal of the Indian fields 
falls short of the average quality of English coal. The average 
ash of the one is 154 per cent. against 2{ per cent. of the other. 
On the East Indian and the Great Indian Peninsula railways 
Indian and English coal were fairly pitted against each other in 
practical trial, when it was found that it required 150 tons of the 
one to do the same work as seventy-five tons of the other. It 
seems to be ascertained beyond question, in so far as specimens 
hitherto tested are concerned, that Indian coals are not capable of 
doing more than two-thirds, in most cases not more than one-half 
what can be done by English coals. The out-put of coal in India 
is nearly doubled since 1858; the quantity turned out in 1866 was 
about 110,000,000 maunds. The consumption of coal in India for 
railway purposes has increased enormously, 
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WE illustrate above, in section and details, an arrangement of 
hydraulic lift exhibited by the well-known Maison Flaud at the 
late Paris Exhibition, and constructed after designs by M. Le 
Boeuf, a French mechanic of considerable talent. As will be seen 
from our engravings, the continuous ram is dispensed with in this 
machine, the mode of application of hydraulic pressure in this 
machine being similar to that of pneumatic pressure under the 
old pneumatic — system, though the mode of closing the 
slit is different from that which was commonly employed in the 
railway tube. As will be at once perceived, the column consists 
in a jointed cast iron tube bored throughout, and having a narrow 
slit faced with steel ribs extending for its entire length. Within 
this an elongated piston with a water-tight working joint at each 
end traverses, carrying with it the table of the lift to which it is 
attached by a T-shaped lug projecting through the slit. The 
“‘fermeture” employed consistsof athinribbonof steelof segmental 
section, so as when closed by the pressure of the water itself to 
complete the internal circular form of the pipe. ©n the stem of 
the T-connecting piece within the tube, and between its side and 
the body of the piston—which here consists simply of a rod of 
much smaller diameter than the tube — there is an enlargement to 
provide for a vertical slot through which the steel closing ribbon 
passes, and is thus drawn in from the slit at the right pointto allow 
the T piece to work up and down, whilst it is held back into its 








place above and below by the fitting ends of the piston against 
which the hydraulic pressure acts constantly though with dimi- 
nishing effect above as the piston and platform rise. 

The advantage of the system ts in dispensing with the 
long ram or plunger, and limiting the length of the column to a 
very short excess over the length travelled by the platform. The 
disadvan to which it is subject is the necessity for employing 
a tube with a continuous slit to be opened and closed at each 
passage of the piston, an arrangement which has heretofore in- 
variably defeated the object of the inventor wherever an attempt 
has been made to employ it. The machine exhibited was a 
capital specimen of workmanship by M. Flaud, and worked ex- 
ceedingly well without any apparent leakage, and the system is at 
all events worthy of trial on a larger scale than that of a few feet 
high, to which it was applied in Paris. The hydrostatic pressure 
was there obtained by means of Giffard’s injector, the most simple 
though perhaps not the most economical method of obtaining it 
if employed in conjunction with an atmospheric accumulator. 
There can scarcely be a more direct application than the above of 
hydraulic power to ordinary lifts. ere remains, however, the 
exception which we have already taken to the practical working of 
the valve closing the slit, and we have not yet sufficient data 
to show that it will here be more successful than have been pre- 
vious attempts embodying the same principle. 














MARTIN AND DYSONS PATENT ROLLS. 


THE question has often being 
asked, what is to be done with 
all the Bessemer steel rail ends. 
This has never been satisfac- 
torily answered, but many 
attempts have been made to 
work them up, such as cutting 
the flange rail end for scra 
entirely or cutting the top o 
with ordinary shears, rolling it 
into rods or wire, and leaving 
the remaining two-thirds for 
scrap, or cutting the seeing 
flange off level with the h 
and then rolling it in the ordi« 
nary way into rods, or perha 
more generally into sheets, the 
same as double-headed rail ends 
are done; but there has, how 
ever, always been great diffi- 
culty attached to these methods, 
and they have failed to produce 
good rods without an enormous 
amount of waste. We have, 
however, to notice a patent 
which has just been granted 
to Messrs. 8. Martin, jun., and 
Company, of Sheffield, in con- 
function with the Messrs, 
— also of Sheffield, by 
which these expensive pro- 
cesses are claimed to be dispensed with. On the new 
plan, either a flanged or a double-headed rail or rail end 
is cut by circular cutters longitudinally at two given points, 
one at each side of the web, and thus three bars are 
obtained composed of the head, the web, and the flange 
bottom or the second head. Each of these pieces can be rolled at 
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the same time that they are cut into bars, or rods by any ordi- 
nary machinery. 

The circular cutters can be made from chilled metal and turned 
up to the desired shape, as shown in our engraving, or they may 
be formed by wrought iron shafts with collars and steel cutters 
bolted thereto, and regulated by markers to suit any section of 


rail ends. A large quantity of rail ends have, we understand ~ 
already been used = this process with very satisfactory results, 
inasmuch as the patentees declare that a saving of at least 25s, 
per ton is effected over and above the old processes, and we 
need not remind our readers that in these times of competition 
this is a consideration. 

In our engravin Fig 1 represents a single-headed or flat- 
bottomed rail, and Fig. 2 represents the same after it has been cut 
by the cutters shown in Fig. 3. Fig. 4 represents a double-headed 
rail, and Fig. 5 1" the same after it has been cut by*the 
cutters shown ift Fig. 6. In some cases the cutters or rolls are 
made of such form that they roll the head or the bottom, or both 
the head and the bottom, into square or flat bars at the same time 
that they slit or cut the rails, Fig. 7 represents a pair of rolls 
or cutters which will cut and roll the single-headed rail shown in 
Fig. 1 into the form represented in Fig. 8; and Fig. 9 represents 
a pair of rolls or cutters which will cut and roll the double-headed 
rail shown in Fig. 4 into the form represented in Fig 10. The 
cutters or rollers are of course driven by any convenient arrange- 
ment. By some such plan as this Bessemer crop ends can be con- 
verted into a form more useful than the original bar. But it must 
be borne in mind that much remains to be done after the bar or 
rail is split, and it is the cost of the subsequent operations which 
has told most severely against the sale of steel crop ends. 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents.) 


FULL RIGGED MONITORS. 

Srr,—Mr. Reed hoped his paper, areport of which I presume you will 
ublish this week on the above subject, was a “‘ philosophical paper.” 
f | wen oe it should have derived its data from experiments 

and observations; but the following is a specimen of Mr. Reed’s 
philosophy in this matter:—‘‘He would ask any gentleman to 
consider whether, with an ordinary line-of-battle ship, cut down 
with the object of adding a great weight of armour, turrets, guns 
and plating, it was * reasonable to infer from that, that you were 
going to lower the centre of gravity enormously.” This, to say the 
east, is rather wild philosophy. But in the fifth volume of ‘‘ Trans- 
actions” of the Institution of Naval Architects there is another and 
different specimen, one of sound philosophy. In a paper read by Mr. 
Keed ** Onthe Height of the Centre of Gravity in Iron-cased Ships” — 
‘* the object being the correction of that pop error with which one 
so commonly meets, viz., the supposition that the top weight of iron- 
cased ships is enormously greater than that of other war ships,” 
after describing the experiments made with the Prince Consort, 
Mr. Reed continues:—‘‘ Here, then, we have the centre of gravity 
of the Prince Consort, when fully equipped, situated at more than 
2ft. below her water line; and the ‘act is the more valuable, inas- 
much as it beyond doubt gives a good indication of the vertical 
position of the centre of gravity in iron-cased ships generally. 
If you will advert to Mr. Barnes’ paper you will find that 
the centres of gravity of the wooden line-of-battle ships 
were much higher than are those of these (ironclad) frigates, 
although the latter are completely plated with armour from 
end to end; and I must say that when I consider the great 
weight of the lofty sides, decks, and guns in the line-of-battle 
ships I am not surprised at this result. In the case of the Prince 
Consort class of vessels they were originally designed as wooden 
line-of-battle ships of the Duncan class, and I think any gentleman 
who will reflect upon what a mass of top weight an ordinary 
wooden line-of-battle ship carries as compared with the compara- 
tive low hulls of these vessels when cut down to the dimensions of 
frigates, he will have no great prima facie difficulty in imagining 
that the centre of gravity when the ship is armour plated (as Prince 
Consort) is lower than it was before as a line-of-battle ship. It 
was because of the expected character of this result that I insti- 
tuted the experiment, for when I remembered the quantity of 
upper weight taken off it seemed to me that the centre of gravity 
would come down.” 

It would thus appear that Mr. Reed’s philosophy has two phases, 
to be used as required, one to show ** How not to do it,” the other 
to show “‘How to do it;” but science acknowledges but one 
Feats, which does =o yoy a double aspect 

You have already alluded to the manner in which the profes- 
sional officers of the Admiralty misrepresented my proposal to 
their lordships by assuming im turrets to be fitted to the 
London and Cenqueror, vessels 1000 tons smaller and 300-horse 
power less than the Duncan; and now, you will observe, Mr. Reed 
proposes to put on board the Duncan about 300 tons more than I ever 
intended, and thereby sink her deeper and lessen the freeboard. 
It is obvious that this 300 tons may be so placed as to make the 
ship unsafe; but in replying to Admiral Sir Edward Belcher Mr. 
Reed admitted “that with a very low centre of gravity you could 
not —— the ship.” 

And in the Prince Consort Mr. Reed found by actual experiment 
that her centre of gravity was situated 2°15ft. below the load-water 
line, but he now calculates that in the Duncan, cut dowfi much 
lower than the Prince Consort, and converted into a sea-going 
monitor, that-her centre of gravity would be situated only two- 
tenths of a foot below the load-waterline. But it does not appear 
that Mr. made any very accurate calculations as to 
this matter, for in one part of his paper he says: “I assume the 
centre of gravity to remain in the same position as before,” and 
even if he have he reckons for about 300 tons more weight than I 
propose to put into the ship,.and if correct as to figures he is 
erroneous as to fact. 

But my statements are not based either on “assumptions” or 
“* inferences,” but on the most elaborate and detailed calculations 
made as to the weights, centre of gravity, and stability—the plansof ~ 
H.M.8. Duncan having sent me for that awe by direction 
of the Board of Admiralty. The following tabulated statement 
will, I think, put this matter clearly before your readers, :— 




















Mr. Reed's 
° Prince Duncan 
 ccceaiad calcu- Achilles. 
Consort. lation. converted. 
Length .. «+ s+ 240ft. 273ft. 252ft. 252ft, 380ft. 
H.P. oo ee oe 800 1000 800 800 1250 
Height of armour- | unarmour- 
plated side .. ed 14ft, 3in. |(a) 3ft. Gin.|(a) 4ft 3pin| 15ft. Gin. 
Mean draught 
water .. «+ «+ | 26ft. Ipin. | 25ft. Spin. | Q5ft. pin. 25ft. 26ft. Sin, 
Displacement oe 5610 6696 6568 6268 9484 
Centre of gravity 
below L.W. line... 2 2°15 20 1510 W517 











(a) With three turrets and a light spar deck above. 


Now, I find in the two first cases the position of the centre of 
gravity has been practically ascertained by actual experiment—first, 
in the screw line-of-battle ship fully equipped for sea (Conqueror), 
and, secondly, in the ironclad ten (Prince Consort), con- 
verted from a screw line-of-battle ship of the Duncan class. 

ow, taking a fixed point 27ft. above the top of keel, op Se 
top of lower gundeck beam in — of the screw line-of-battle 
ship, we have the centre of — low this point in all cases 
as follows:--First, in the screw line-of-battle ship Conqueror, 
Chink im the’ Duncan, ceuverted se proposed, B°SIfs; fourtaly 
thi in the conve’ as . 5" ; fourthly, 
prs to Mr. Reed’s calculation, 3°41ft. 

Thus you will see that ing to Mr. Reed’s statement the 
centre of gravity of the Duncan, when cut down much lower than 
the Prince Consort and converted into a sea-going monitor, would 
be 1°59ft. higher than it was in the Conqueror, and before being 





* Note.—The word “ not” has been inserted in some reports, but it is an 





error and would simply make nonsense of this sentence and of Mr. Reed's 
paper. 
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cut down and converted. Does this calculation of Mr. Reed peed 
} a be borne out by his own experiments made on the Prince 
sort ? 

The above positions of centres of gravity taken relatively to 
their respective load water lines are as follows:—First, in the 
line-of-battle ship Conqueror, ‘20ft. below; secondly, in the 
broadside ironclad Prince Consort, 2°15ft. below; y, in the 
Duncan, converted as gene 1°50ft. below; fourthly, in the 

according to Mr. Reed’s calculation, only t. below. 
And the following diagram will show the results of the calcula- 
tions of stability based on the above positions of centres of gravity 
and displacement. 
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DECREES OF INCLINATION 


I have taken Mr. Reed’s diagram as representing his statement 
with 300 tons more weight than I intend, and the centre of gravity 
only two-tenths of a foot below the load-water line. It is shown 
by the line marked A, The results of my calculations are shown 
by the line marked B, and the line C is the result of calculations 
made with H.M.S. Achilles. G Z represents the arm of‘the right- 
ing couple, at the several angles of inclination at the ends of which 
the weight and buoyancy of the ship act to return the ship to 
the upright position. It will thus be seen that Mr. Reed makes it 
appear that there would be no stability left after heeling to 25 deg. 

he results of my calculations show that the measure of stability 
at 25 deg. is even greater in the Duncan, converted as I have pro- 
posed, than that of H.M.S. Achilles, : 

Mr. Reed’s paper is, as Mr, Russell remarked, a very lucid ex- 
position of the principles which govern stability, but their appli- 
cation in this instance merely shows how ‘unsafe it would be to 
place the Duncan into the hands of one not capable of resisting 
the temptation to produce a ship (by adding 300 tons more than 
was ever intended, thereby lessening the freeboard, and disposing 
of the weights in such a manner as to raise the centre of gravity) 
which should have a tendency to capsize, and so prove the state- 
ment in this so-called ‘ philosophical’ paper. 

In conclusion I may remark that in the Duncan, converted as 
proposed into a sea-going monitor, there would be ample stability 
under all possible circumstances to carry her proper and full 
equipment of sails. She would be an easy ship in a seaway from 
the absence of lofty ironclad sides, and the weight of turrets 
being in the centre of the ship; and she would possess 1580 tons, 
over 25 per cent., spare buoyancy. 

CHARLES F, Henwoon. 

East India-avenue, E.C., April 16th, 1868. 





ENERGY, 

S1r,—I observe that’in Tue ENGINEER of the 10th April, page 
255, column first, my name is mentioned as if the word ‘* energy,” 
to denote the work accumulated in a moving body, had been first 
introduced by me. Such, however, is not the fact; the first author 
who definitely made that use of the word ‘energy ” was Dr. 
Thomas Young, in the eighth of his lectures ‘On Natural Philo- 
sophy,” published in 1807. What I claim is the introduction of 
the term *‘ potential energy,” to denote all those relation amongst 
bodies and parts of bodies which constitute not actual energy but 
a power of producing actual energy. 

Glasgow University, W. J. Macquornn RANKINE. 
13th April, 1868. 
WHITE GUNPOWDER, 

Srr,—The manufacture of the white gunpowder of Capt. Schultze, 
as described in your last journal, page 257, the result of the appli- 
cation of the gun-cotton process to sawdust, was attempted soon 
after its discovery both in France and Germany, as well as in this 
country, but never brought into practical use, probably from its 
possessing the same or similar defects inseparable from the original 
gun-cotton. That part of the patented process described by Mr. 
Dougall, of coating the grains of sawdust with a solution of nitrate 
of potash, can hardly be considered in the light of an improvement, 
as it will tend to render the powder hygrometrical and liable to 
injury if exposed to the influence of a damp atmosphere. The pro- 
perties ascribed to the Schultze powder are identical with those of 
the original French white powder described by me in your journal 
February 21st, page 136, with the exception of the tendency to 
take damp, from which the latter is entirely free. But the manu- 
facture of the Schultze powder is far more delicate, complex, and 
costly than the old French formula, for the composition of which 
the ingredients can be had anywhere and in any quantity ready 
prepared, and only require pulverising in the dry state, no moisture 
being required in any part of the process. In one respect I must 
acknowledge the superiority of Capt. Schultze’s plan. It is a so- 
called patent process, and, therefore, can form the basis of a 
monopoly such as to induce Baron von Auchen and others to 
embark their capital in the venture, whereas the old French 
formula was unprotected by patent rights, and has, consequently, 
never been taken up by monied men. It is only necessary to run 
over your weekly abstract of the ‘*Patent Journal” to see the 
absurdity of the existing patent laws, for much trash is put 
forward under these laws for one good and useful invention, itself 
certain to be overridden by a numerous progeny of secondary 
patents, the whole cost of which inevitably falls upon the con- 
sumersalone. ‘The old firm of Boulton and Watt, and perhaps Mr. 
Bessemer, might possibly have ultimately derived the same advan- 
tages from their inventions if they had never meddled with patent 
rights, while the public have been mulcted in enormous sums 
beyond the actual cost and regular trade profits, which have 
utterly failed to pass into the pockets of the patentees. 

Reading, April 13th, 1868, Henry W. REVELEY. 





IRON FOR PLOUGH SHARES, AND FOUNDRY MANAGEMENT. 

sir,—The manufacture of ploughshares in this country for 
agricultural purposes and for exportation must amount to many 
thousands of tons weight annually. Probably more cast iron is 
used by some of the leading agricultural foundries in the manu- 
facture of this article than in any one thing besides. If this 
hypothesis be correct, the subject at once raises itself in my mind 
to one of vast importance, and opens a question as to whether the 
proper quality of iron has hitherto been used in its manufacture. 
That there is something wrong must be patent to all who, like 
myself, see great quantities of ploughshares bearing reputed makers’ 





names, brought to be remelted as old iron, and being scarcely any 
the worse for wear from the simple fact that they, to use the 
ploughman’s phrase, ‘‘ wear out of ground,” or in other words the 
under part of the share at its point wears out faster than the 
opposite on the top. I need scarcely tell many of your readers 
at a ploughshare, wearing as above described, is at once con- 
sidered valueless by the ploughman, who displ it for anoth 
perhaps equally as bad. a-dozen turns across a field are 
generally sufficient for the ploughman to test the wearing quality 
of a ploughshare. Being an iron moulder, and having had many 
years’ experience in agricultural foundries, I resolved, if possible, 
some four years to ascertain the cause of plo 
so badly, when, after a series of experiments(a brie of 
I communicated to THz ENGINEER of April 22nd, 1864), I came to 
the conclusion that the iron used in the manufacture of this 
article by some of the leading firms in this country was not at all 
adapted for such a purpose. I repeat my former assertion that 
ploughshares not only require the best and softest pig iron, but 





also the greatest attention in casting. A saving of quite 20 per 
cent. would be made to the farmer if the ieee ents wen striatly 
carried out. Doubtless this would add an item in its manufacture, 
but this may in ee | instances be ly covered by a little more 
economy in fuel used in melting the iron. E are some- 
times to blame, as the writer of this knew an instance in which an 
eminent agricultural firm engaged a person as foreman moulder 
who had never before worked in a similar shop. I do not wish to 
throw a word of disparagement at my fellow workmen, but it is 
much to be regretted that men of a very low type, full of prejudice, 
obstinacy, and ignorance, and who never look upon their cuplaper’s 
interest save as a secondary consideration, are often to be found 
having the management of shops. A friend has related to me an 
incident by which an agricultural firm became somewhat reduced 
the negligence of the person in charge of the foundry. 
has shown me that the greatest care must always be 
taken in selecting the proper iron for castings required for agri- 
cultural implements and machinery. Ropert HanHam. 





THE ISOCHRONAL GOVERNOR. 

Sir,—In your number for March 20th, there is an engraving 
headed ‘‘Davey’s Isochronal Governor,” the distinguishing feature 
of which is that the balls are suspended from a pair of horns by 
means of a flexible leg of steel without the intervention of joints 
between the two, thereby doing away with the friction which the 
joints and pins cause in the common governor, and rendering this 
one almost frictionless, according to the explanation given. 





The truth of the old adage about there being nothing new under 
the sun is again verified in this invention, and it is seldom that a | 
good thing turns up in the columns of THE ENGINEER without | 
being speedily claimed by some of your numerous correspondents, 

I take the liberty, in the present case, 
of enclosing you a tracing of one of the 
drawings shown in my specification (No. oo 
1215), dated April 25th, 1862, and of eae) 
copying from page 9 of the same the 
following notes, line 13— “Fig 3*** 
shews the principle of Fig. 3 applied to 
the common governor ; a flat spring E is 
secured on a suitable head-piece F of the 
governor spindle 8, and this sp ing gives 
motion to the weights, and also resists 


FiG.3.XX 


vernor so universally known now. I fear that the horns Mr. 
vey has placed upon it are not anew featureeither. In a quaint 
old Spanish work entitled ‘‘ Estudios sobre los Molinos y Motoras 
Hidraulicas” (‘‘Studies Mills and Hydraulic Motors”), byDon | 
Agapito Guason, I find the following sentence in an account he 
ives of a watermill, situated in a nook of the province of La 
cha, called Las Hastas :—‘‘ El gobernador del molino tenia un 

par de bolas de marca mayor y dos cuernos que metian miedo.” 
(‘The governor of the mill had a pair of balls of enormous calibre, 
and two horns that inspired fear.”) There is no sketch given of 
the governor he speaks of, and therefore Iam unable to state 
whether the horns were arranged like those of the Davey governor; 








thecentrifugal force.” Again, at line23— 
**The special advantage claimed for this [ 








governor is that the cross winding strain T inne 








to which the common governor is sub- 
jected by driving the weights from a 
joint at ¥ is here avoided, the instrument 
being by consequence more sensitive.” 
The claim runs as follows :—‘* Third, the 
governing apparatus hereinbefore men- 
tioned, the characteristic or peculiar 
features whereof are the combination of 
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a comparatively small governor with a » 
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valve so as to form a single compact 
apparatus, illustrated by Figs. 1 to 5, and particularly in Fig. 3, 
where the weight is shown as driven by the same spring which 
resists its centrifugal force, and which plan can be applied to the | 
common governor as hereinbefore set forth,” &c. &e. | 
This, therefore, gives me the right of claiming the spring | 


the off-handed way in which he speaks of them, however, proves 
that governors with horns were no novelties in his time, as he con- 


siders it unnecessary to go into an explanation of the one he cites, 
ee presuming that his readers are familiar with the appa- 
ratus ; the one in question being remarkable only for its size and 





or flexible leg, as Mr. Davey calls it, by which the tion | 
between jthe head-piece and the ball is made, leaving him, | 
however, the horns intact, to which I make no pretension. It also | 
gives me the right to question the legal existence of several other 
governors which have been brought out since the date of my patent, 
and which have the bail or weight fastened to and moved by a 
spring, asin mine. Should the inventors, however, prove the use 
of this arrangement prior to the date given, they will of course vali- 
date my claim and their own also, pro bono publico. There remain 
the horns and balls now to be disposed of. Writers on the steam 
engine tell us that the Watt governor is an old contrivance, having 
been used for the regulation of wind and water mills previous to | 
his time, he having merely improved upon it, and reduced it from 
the lumbering old affair it was to the more elegant modern 


awe-inspiring qualities whilst in motion. This may have no weight 
with the patentees of the Davey governor, and as the writer named 
has in the natural course of things long ago passed over to the 
better life, as well as he who constructed the governor, it is ex- 
ceedingly unlikely that their right to this part of their patent will 
be disputed by any one legally qualified to do so. I merely 
mention the fact as bearing out the truth of the old proverbI have 
cited, and upon the question of invalid patents—about which so 
much has been written in the columns of Tot ENGINEER—content- 
ing myself with the claim to the spring or flexible leg shown. 
trust Sir, that you will excuse the length to which my letter 
has run, and give it publication, for which favour, Spanish fashion, 
I beg to anticipate you my thanks, JOHN SHAW. 
Ferrol, Spain, March 26th, 1868. 





A PROPOSED BRIDGE OVER THE NORTH-EASTERN RAILWAY, 
PARK-STREET, HULL. 
Srr,—According to my plans the bridge would be 60ft. long by 


27ft. wide, with a footpath in the centre; in this plan it is pro- 
posed to lower the company’s lines 3ft., in order to reduce the ele- 
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vation to 12ft. from the existing carriage 
road, thus giving 15ft. in the clear from 
the rails to under side of girders. 

The main girders to be of wrought iron __ 
lft. Gin. deep, top and bottom flanges 12in. 
wide by }%in. thick; angle irons din. by 
3in. by gin., web plates jin. thick. The 
distance between the abutments to be 
divided into three spans of 20ft. each; 
cast iron columns forming the intermediate 
supports. 

e cross girders supporting carriage 
road Yin, deep in the centre brought off 
to Gin. at the ends; angle irons 2}in. by 
2hin., web plates fin. thick; they are sus- 
pended ped poco to the main girders by 
straps and bolts. The girders under the 


footway are 6in. throughout their length. This bridge would | papers, I venture to ho he 
safely sustain a weight of twenty tons in the centre, or forty-seven — ae: | numerous readers in that town. 
confer a favour. ’ 


tons equally distributed over one span. : 
The roadway to the bridge would be supported on five brick 


arches, the centre one giving access to the steps leading to the 
footpath in the centre. 

The arches adjacent the railway would be fitted up as offices for 
ticket collectors, or for other purposes, such as the railway com- 
pany might consider best. Such a bridge is much wanted, and as 
my scheme has already been erroneously described in the Hull 
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you will enable me to set myself right 
By doing so you will 
H. Astrop, Engineer. 


April 2nd, 1868. 





MUZZLE-PIVOTING ORDNANCE, 


Sm,—Under the heading of “‘ Munitions of War, &c., in the | 
French Exhibition,” there is a description and drawing of some- 
thing never constructed at all, which the public are led to infer 
correctly described and depicted my muzzle-pivoting gun carriage | 
as shown in model in Paris. rf | 

This was unfair for two reasons—first, because your contributor 
had every opportunity given him to see and have explained to him 
the real thing; and, secondly, because there was an amount of 
bitterness in the criticism totally unmerited and uncalled-for. | 
Should anybody wish to see what was really exhibited there a | 
trip to the United Service Institution will prove my statement; or 
should they patronise the School of Naval Architecture by a visit, 


they will see numerous illustrations of my system in Admiral 
Halsted’s turret fleet. . . ; ; 

For your contributor’s private information I should like to 
mention that as the arcs of circles of different radii can never 
coincide, eccentrics are sometimes made use of to permit a ti 
force to act on both. J. B. HEATHORN, 
Park-place, St. James's, Capt. H. P. Royal Artillery. 

April 16th, 1868. 
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A newline of fortnightly steamers has recently been established 
to trade between Glasgow and Antwerp and Rotterdam. A weekly 
line of steamers between Glasgow and the Thames is also about to 
open, and another between Glasgow and Canada, 
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RAILWAY MATTERS. 

Sreps are being taken to arrive ata definitive conclusion as to the 
cost and direction of the proposed line to Peshawur. 

LorD ORMIDALE on Monday recalled the interdict formerly 
granted against the payment of the Caledonian Railway dividends. 

A PLATELAYER was killed on the Midland Railway at Notting- 
ham, on Saturday, by a train of empty coal wagons being run upon 
him unawares in a siding. 

Art the Caledonian meeting, on Tuesday, the chairman admitted 
that the company had made a mistake in having anything to do 
with the Portpatrick Railway. 

ALL the works on the St. John’s Wood line have been carried 
out by Messrs. Lucas and Aird, whose experience in underground 
lines most peculiarly fitted them for such a task. 

A VOLUNTEER was killed at Basingstoke station on the South- 
Western Railway, on Tuesday, through incautiously going under a 
luggage train just as it began to move. 

A HEAVY snow storm occurred along the line of the Union 
Pacific Railroad on the 26th ult. It was so severe as to cause a 
suspension of labour on some portions of the route. 


Unpber the provisions of the Railway Companies’ Act, 1867, the 
directors of the Mold and Denbigh Junction Company have just 
filed in the Court of Chancery a scheme of arrangement with their 
creditors. 

Tue City of Boston is trying to make up for its loss of the 
Cunard steamers by securing a good share of the Western trade. 
Thrve great railway lines are being laid from that city to intersect 

e main lines between the east and west. 

At ihe present time there are employed on our railways what is 
epual to 10,000,000 horses’ power to convey the traffic, and they 
carry about 275,000,000 fares annually, or what is equal to the 
population of the whole country multiplied nine times. 

TuE directors of the Carlisle and Silloth Railway state in their 
report that, acting on the recommendation of the last half-yearly 
meeting, they have much pleasure in reporting a settlement, which, 
upon the whole, they consider a satisfactory one, of the matter 
in dispute between them and the North British Company by the 
payment by the latter company of £500 in liquidation of their 
— This leaves the balance, £325, to be written off as somuch 

oss. 

THE agreement with the Metropolitan, upon, which the new St. 
John’s Wood line will be worked, is such that a rebate is made by 
the former in respect to all tratlic brought to the old line, so that 
the profits are not confined to that taken on the St. John’s Wood 
line itself. The agreement is so arranged that it amounts toa 
guarantee of 6 per cent. on the whole capital, with powers reserved 
to the Metropolitan line to buy it up within a certain period as 
the trattic grows more and more remunerative. 

THE average rate of the dividends paid on the share capital of 
the Eastern of France Railway Company duriug the ten years 
ending 1867, inclusive, was 7‘15 per cent. per annum, The corre- 
sponding average for the Orleans Railway Company was 17°04 per 
cent. per annum; for the Paris, Lyons, and Mediterranean Rail- 
way Company, 13°09 per cent. per annum; for the Western of 
France Railway Company, 7°40 per cent. per annum; and for the 
Southern of France Railway Company, 7°76 per cent. per annum, 

Tue railway rolling stock of Great Britain, if ranged in line, 
would be headed by about fifty miles of locomotives and tenders, 
about 100 miles of carriages, and 850 miles of freight, gravel, cattle, 
and miscellaneous cars. On the British railroad last year, the 
amount expended upon locomotive power was 27°93 per cent, of 
the working expenditure. For maintenance of way and works the 
expense was 15°43 per cent. of the working expenditure; for 
repairs on cars, 8°18 per cent. The total expenditure under all 
heads was 49 per cent. 

THE Opinione of Florence announces that the Italian Govern- 
ment have come to an understanding with the administration of 
the railway companies to allow the travellers entering Italy at 
Susa, and leaving it at Ancona or Brindisi, to have their luggage 
conveyed in transit, without submitting them te any examination 
of the custom-houses, either on coming in or going out. The 
main object of this measure is to avoid any stoppage or delay to 
traveliers on their way to India, who, even before tue completion 
of the Mont Cenis tunnel, might wish to embark at Brindisi rather 
than at Marseilles, 


THE great engineering difficulty found in carrying out the work 
of the St. John’s Wood Railway was in the stiff nature of the sub- 
soil. Another difficulcy arose im passing over the Regent’s Canal, 
whe.e the line has to rise at a gradient of Lin 6U, ‘This, however, 
was a tritling work compared to taking all the sewage under the 
canal at such a level that it was always within a yard of the water 
over it. ‘he work was accomplished by driving iron cylinders 
beneath the canal; and though sometimes within less than 3ft. 
of wiere the keels of the barges passed over them, there was no 
leakage or delay of any kind. 

TH« whole of the St. John’s Wood line has been built on what 
is called the “‘ cut and over” principle, and the foundations of the 
tunnel sides are carried down deep into the clay and then laid on 
concrete. ‘The railway has been constructed as a single line for 
the present, with double lines at each station, Provision has, 
however, been made for constructing a double line when necessary, 
and aisu for carrying iton to Hampstead. A double line is not 
now considered requisite, as the capacity of a single line with 
passing places halt a-mile apart 1s capable of conveying no less 
than 0v,UUU passengers daily. 

On Tuesday morning a conference of railway shareholders from 
all parts of the kingdom was opened at the own-hall, Manchester, 
summoned together by the Railway Shareholders’ Association. 
There was a large and influential attendance. The object of the 
conterence 1s to effect uuprovements in railway administration and 
legislation. Papers were read by Mr. T. Wrigley, of oury; Mr. 
C. H. Parker, ot London; Mr. W. H. Hulse, Mr. Darby Griffith, 
and interesting discussions followed. Resolutions in furtherance 
of the objects of the meeting were adopted. 


On Monday afternoon an attempt was made by an ex-railway 
guard, named Samuel Jenkins, to throw the train going from 
Hagley review to Kidderminster, containing almost 100U volun- 
teers and other passengers, ott the line, near Hodge-hill, in the 
borough of Kidderminster, and about a quarter of a mile trom the 
Kidderminster station. ‘lhe man deliberately placed obstructions 
on the linein three places, and retired to a beershop window to watch 
the result. His action was observed, the obstructions removed just 
before the train passed, and the man himself was promptly 
arrested. He exhibits suspicious symptoms, and it is to be hoped is 
scarcely conscious of what he has been attempting. 


THE St. John’s Wood Railway, which was inspected on Wednes- 
day last week, and opened on Kaster Monday, has what is calleda 
physical junction with the Metropolitan at Baker-street—that is to 
say, the passengers pass on to the Metropolitan line atonce without 
any change of carriages. From the Baker-street station, which is 
now in direct communication, through the northern and southern 
lines, with all parts of England, the new line continues direct on 
to the Swiss Cottage. All the stations are built across line on very 
deep girders, which carry the buildings in the centre. From the 
Park-road station the line passes under the Wellington-road to 
the Mariborough-road, where there is another station, and thence 
under the New Finchley-road tu the Swiss Cottage, which for the 
present serves as the terminus. ‘l’hus three statious have been 
provided in the centre of thickly-populated districts, and the line 
being mostly taken under private property, has enabled the 
engineers to give open-air stations, which was impossible in the 
case of the metropolitan stations at Gower-street, Portland-road, 
and Baker-street, 





NOTES AND MEMORANDA. 

AN alloy of ten parts of iron, with sixty or eighty parts of tin, 
is recommended for use in tinning copper utensils in preference to 
pure tin, 

Dick found that electrotype iron was more readily converted 
into steel, by cementation in an atmosphere of hydrogen, than the 
best sheet iron. 

CHARCOALS differ suivenaly in absorbing power, and - vn 
pacity of uniting with oxygen, animal c possessing the 
property in a greater degree than wood charcoal. 

TuHE aniline dyes have been used as a means of producing an 
artificial bronze. Wlten employed in a concentrated solution and 
painted in objects they give a somewhat bronzed appearance. 

THE iron made from the ores of the Bernese pera contains an 
appreciable quantity of vanadium, and is also in repute for wire- 
drawing, having been speciall selected for use in the great wire 
bridges at Fribourg in Switzerland. 

NITROGEN and hydrogen when absorbed by charcoal diffuse into 
the atmosphere of another gas with such force as to depress the 
mercury three-quarters of an inch. Water expels mercury from 
the pores of charcoal by an instantaneous action. 


Bouts and Boussingault have determined the amount of nitrogen 
contained in various kinds of commercial iron, as well as in an 
artificial nitride prepared by Despretz; the latter contained about 
23 per cent., while in the former the nitrogen varied from y{y; to 
to } per cent. 

Ir was found from observations made at Woolwich, between 
1856-59, that the lowest values of strength were obtained with pig | 
iron smelted from sandybrown hematite, and the highest from | 
hematite or argillaceous carbonate, either alone or mixed, and | 
smelted with cold blast. 

VawnapivM has been found in minute quantities, by Sefstrém, in | 
iron made from the magnetic ore of Taberg, in Sweden, which is 
noted for its yielding a first-rate iron for wire drawing. More 
recently Riley has detected the same substance in pig iron made 
from oolitic brown hematite at Westbury in Wiltshire. 


Two instances are recorded of the presence of arsenic in con- 
siderable amount in cast iron, both being in shot and sheel of 
Turkish origin, those brought from Sinope containing 16°2 per 
cent., while of others found in the arsenal at Algiers on the French 
occupation in 1830, the shells contained 9 percent. and the shot 27 
per cent, 

THe consumption of iron ores in the United Kingdom is, in 
round numbers, about 10,000,000 tons. Tue relative proportions 
of the different minerals are as follow :—Argillaceous oa black- 
band ores of the coal measures, 42 per cent.; Cleveland ores, 
28 per cent.; red hematite, 15 per cent.; brown hematite and limo- 
nite, 13 per cent.; spathic and foreizn ores, 2 per cent, 

Correr and iron may be melted t gether in almost all propor- 
tions, but it appears to be doubtful whether any homogeneous 
alloys can be produced. A small quantity of iron, added to bronze 
or brass, causes a considerable increase in tenacity. Malleable iron 
or steel containing copper to the extent of 0°45 or 0°5 per cent., 
shows symptoms of red shortness, which become decided with a 
larger quantity. 

THE estimated production of pig iron in the principal iron-making 
countries of the world is as follows:—The figures refer to the year 
1865, which is the latest date for which complete returns are 
obtainable:—In the United kingdom, 613 furnaces made 4,768,000 
tons; France, 430 furnaces made 1,195,000 tons; United States, 
260 furnaces, 1,120,000 tons; Belgium, fifty-two furnaces, 450,0u0 | 
tons; Russia, 300,000 tons; Austria, 314,000 tons; Sweden and 
Norway, 253 furnaces made 246,000 tons; Italy, 37,500 tons; Spain, 
60,000 tons. 

THE rain water of Paris was examined by M. Robinet, who col- 
lected 118 specimens during the period from March Ist, 1862, to 
September, 1863, On evaporation the water left a yellowish circle 
and a white centre, the former being due to sulphate of lime, exist- 
ing in the atmosphere of Paris, and the latter to magnesia, 
possibly conveyed trom the sea by winds, This rain water when 
mixed with nitrate of silver assumed a red colour of various tints, 
and formed a garnet-coloured deposit containing silver. M. Robinet 
stated that the nature of the substance producing this colouration 
is not known. 

In a late number of Poggendorff’s Annalen Herr Bunsen 
publishes a paper on the temperature of the flames of carbonic 
oxide and hydrogen, which is worthy of the notice of physicists. 
Among other interesting points, the author states that a mixture 
of carbonic oxide and oxygen, in the proportions proper for com- 
bustion, will be heated trom 0 deg, to 3053 deg. Centigrade; of 
hydrogen and oxygen, from 0 deg. to 2844 deg. Centigrade; a mix- 
ture of carbonic oxide and air, from 0 deg; to 1997 deg. Centigrade; 
and a mixture of hydrogen and air, from 0 deg. to 2024 deg. 
Centigrade. 

M. MeneE stated that during the year carbonic acid does not 
exist in the atmosphere in the same quantity. During December 
and January the gas in the air is nearly in an equal quantity ; the 
amount increases in February, March, April and May, but 
diminishes from June to August; an increase takes place from 
September to November, and in October it attains its maximum 
for the year. ‘There is more carbonic acid in the air during the 
night than in the day. ‘There appears to be a slight oscillation in 
the am ount during the day, a smull increase being observed to- 
wards mid-day. ‘the amount of carbonic acid in the air is gene- 
rally found to be greater after the fall of rain than previous to it. 


THE quantity of coal exported from Belgium last year was 
3,564,364 tons, as compared with 3,971,772 tons in 1866, and 
3,567,687 tons in 1865. Nearly the whole of the Belgian coal ex- 
ported goes to France, which took 3,442,230 tons in 1867, against 
3,818,712 tons in 1866, and 3,350,782 tons in 1865, Although the 
consumption of Belgian coal in France appears to have sustained a 
certain check last year, it presented a considerable advance upon 
preceding periods. Thus, while 3,442,226 tons of Belgian coal 
went to France in 1867, the corresponding total in 1857 was 
3,021,702 tons; in 1847, 1,689,984 tons; in 1537, 788,413 tons; in 
1827, 423,225 tons; and in 1817, 192,742 tons. 

Some four or five years ago M. Fordos called attention to a 
green colouring matter which he had obtained from dead wood. 
M. Rommier has now come to investigate this substance, and has 
found that the new substance is a species of fungous wth, and 
does not really proceed from the decaying wood, &° Rommier 
thinks his green subst. is distinct from that described by M. 
Fordos, and he gives it the name of Xylindiene, He states that it 
ditfers from the old substance xylochleric acid in that it resembles 
indigo in undergoing reduction in the presence of alcohol, potass, 
and glucose. 1t has also the v roperty of being easily 
fixed, and thus forming a dye of a brillian iant blue-green colour, 
resembling Chinese green. The oak is the tree on which this sub- 
stance is most frequently met, but it is occasionally found on other 
trees also, 

M. Lecuartier, following up Van Tiegehm’s researches, has dis- 
covered one or two facts of interest with regard to the absorption 
of air by aquatic plants. The experiments were carrie | out upon 
the water-iully (Nymphza), and are fully recorded in his published 
paper. The resuit seems to be this: The gas contained in the 
stem is richer in carbonic acid than the gas found in the petiole. 
Even at the same point in the interior of the plant the quantity 
of carbonic acid diminishes, and that of oxygen increases, in pro- 
portion according as the solar action is prolonged. But the same 
difference in composition is always observed between the gas 
which is evolved by the petiole, and that which is disengaged by 
the deeper parts. Ihe general conclusion would seem to be, that 
the gases are absorbed in the deeper parts and exhaled by the 
more superficial tissues, 











MISCELLANEA, 
Our Australian exports are hopefully increasing. 
A sTRIKE of the naval porters at Leghorn is imminent, 


oa promises ere long to furnish a considerable supply of 
Own Tuesday a general strike took place of the workmen of 
Bologna. 
Tue Abyssinian expedition has largely benefited the Isthmus of 
Suez C: Company. 


Tue Fisheries Commissioners have ordered the removal of the 
fixed nets from the river Wye. 

THe British Museum Print Room has just acquired some 
treasures of a splendid kind in drawings. 

Tue Legislature of Wisconsin has presented Mr. Cyrus Field 
with a gold medal which cost 1000 dole. 

A GRANITE obelisk, 30ft, high, is to be erected in memory of the 
late Mr. Dick, Thurso, “‘ the scientific baker.” 

THE Canadian Government is preparing a bill to enable citizens 
of.the United States to secure patents on reasonable terms, 

Norron’s tube-well and Bastier’s chain pump seem to furnish 
the favourite means of providing the Abyssinian expedition with 
water. 

Tue New York street-cleaning contractor removed 234,000 loads 
of dirt, snow, &c., from the streets between the Ist of January 
and the 28th of March, 

Two thousand five hundred Paris ouvriers have formed a society 
for the establishment of a co-operative bakery, with a capital of 
£2000, to be raised, as required, to four times that sum, 

Mr. Scorr states that his plan for cleansing the Clyde has been 
generally well received in gow, and that thus far no insuper- 
able objection has in any quarter been raised against it. 

Tue strike of the workmen at Geneva has terminated, and the 
men have won their cause. The hours of work are reduced to 
eleven per diem, and the wages are increased 10 per cent, 

New York city is to have a new post-office. The building will 
be of white marble, will cover 24 acres of ground, will be tri- 
angular shape, and will cost not less than 3,500,000 dollars, 

Tue French first used the steam road roller and are now first in 
washing their public buildings. The back of St, Paul’s Church, 
Covent-garden, has been successfully washed as an experiment, 

A bust of the late Mr, R. Garrett, the eminent agricultural im- 
plement manufacturer, has been placed in the parish church of 





PSaxmundham, near which the deceased gentleman had resided. 


Tue Emperor of Austria has conferred upon Sir Henry James 
the gold medal for science and art, and the Imperial Geographical 
Society of Russia have elected him one of its corresponding 
members. 

Neak ty all the ironworks in the South Staffordshire and East 
Worcestershire districts are now standing, owing to a strike on the 
part of the workpeople against a reduction of about 12 per cent, in 
their wages. 

Some of the houses occupying a portion of the new law courts’ 
site have been discovered to be leasehold, although long held as 
freehold, and the newly discovered tenure threatens to delay the 
occupation of the ground, 

Tue guns ordinarily used for the equipment of Prussian men-of- 
war, having in a recent experiment failed to make any great im- 
pression upon a 7in. iron-plate target, will be probably superseded 


| by cannon of heavier calibre. 


A NOVELTY has just been taken up by itinerant vendors in the 
streets of Paris, namely, that of straw hats, at four sous a-piece. 
They are said to have been imported by a merchant of Milan, who 
sells them at from 70f, the thousand, 

In Elgin, a town of 5000 people, on the Fox river, Illinois, 
there is a watch manufactory which sends out sixty watches a 
day. The machinery was all constructed in Illinois by the persons 
owning the manufactory ; the ‘* speculation” was not thought of 
until 1864, 


THE Atheneum hears that the authorities of the British Museum 
are treating for the purchase of the large Japanese library of the 
late Mr. Von Siebold, who was long resident in Japan, and pos- 
sessed the privilege, rarely accorded to foreigners, of collecting 
books in that country, 


Messrs. DuDGEON have, we understand, been selected to construct 
two monitors tor the defence of Bombay harbour, as their designs, 
price, &c., have met with the approbation of the Council for India, 
and recommendation of the Constructive Department of the 
Admiralty at Whitehall. 

Tue new Borodino bridge over the Moskowa has just been tested 
by placing on it thefull water butts of the fire brigade, and sixty 
carts laden with sand, the unoccupied bridge space being filled 
by spectators, naively used to complete the test, and fortunately 
as it happened, with safety, 

Tue Vieille Montagne Company has decided to make over to the 
workmen the prize, 1U0,0U0Uf,, gained at the Paris Exhibition. The 
money is to be converted into Belgian stock, the dividend accruing 
from which, 450f., is to be given aunually to such workers or fore- 
men as may be deemed most worthy. 

Ar the quarterly meeting of the North of England iron trade, 
held at Middlesborough on Tuesday, an extensive exhibition of 
Cleveland steel, manufactured under various patent processes, was 
arranged in connegfion with the meeting. Several rails, made 
of Cleveland steel, exeited much attention, 

THE quantity of coal exported from Belgium last year was 

3,564,364 tons, a8 epmpared with 3,971,772 tons in 1866, and 
8,567,687 tons in 1865, Nearly the whole of the ian coal 
exported goes to F, which took 3,442,226 tons in 1867, against 
3,818,712 tons in and 3,350,782 tons in 1865, 
_ THERE is a kind of ant in Texas, remarkable, not only for keep- 
ing other ants in , and loying them in public works for 
the benefit of the community at e, but also for sowing around 
their settlement the seeds of a small graminaceous plant, which 
they afterwards reap and store away in granaries constructed for 
the purpose, 

Art an early hour on Saturday morning a man named Hardman 
was found in an old pit, about ten or adozen yards deep, between the 
Harborough Hills and the aqueduct at Barnsley. It appears that 
the man had taken a short cut to his home, and had fallen into the 
pit, which contained a quantity of water. He was pulled out by 
means of a pit rope. 

NOTWITHSTANDING the increased accommodation afforded to the 
Glasgow shipping trade by the spouts of a new dock, by the ex- 
tension of the quays, by of the streams, the 
trade of the port is expanding so y the river authorities 
continue to complain of the inadequacy of the harbour to meet the 
growing demands made on it. 

Ir appears that the total quantity of earth extracted in con- 
nection with the Suez Canal works amounted in the month ending 
February 15th, 1863, to 1,466,428 cubic metres, showing an in- 
crease of 336,000 cubic metres upon the preceding month. When 
all the dredgers collected are 


in it is expected that the 
rate of extraction will be still ON pneelledlrg - 


Fournet discovered that many precious stones owed their 
colours to carburets of hydrogen. In i855 J. Schneider by analysis 
confirmed this discovery. in a note inserted in Pogyendorff’s 
Annalen, Schneider called the attention of mineralogists to the 
empyreumatic odour which certain forms of quartz and granite give 
forth when rubbed, He thereby perceives the indication of the 
presence of organic matter or a carburet of hydrogen, 
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CONTRACTOR’S TANK LOCOMOTIVE EXHIBITED AT PARIS. 
BY MESSRS, RUSTON, PROCTOR, AND CO., LINCOLN. 
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NOTICE, | 

In consequence of reiterated mis-statements with reference 
to the circulation of Tux Enetnerr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the di 1 of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in e given the following certificate, which 
fully testifies to the increased and increasing influence and 
stability of their journal. The sale of Tae ENGINEER 
now exceeds by several thousands weekly that of the other 
engineering journals combined. 

3, Moorgate-street, London, 
” Sh March, 1868. 

At the request of the Proprietors of THe ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuittER, Bai, and Co. 





TO CORRESPONDENTS. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our to copies. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of Tak ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

A. J. (Southwark).—J/ possible. 

8. E. C. (Stratford).—Thanks for your note, which shall be attended to. 

A SUBSCRIBER will oblige very much by sending his name and address in full, 
that we may communicate with him by post. 

B. O. W.—The mean pressure of the atmosphere is 14°7 lb. per square inch. We 
have not room for the problems at L 

SIDE LEVER.—A correspondent informs us that the pay of French marine engi- 
neers is much less than that given in English ships. 

X.—Use clean soft water. For permanent joints use lead; for joints exposed to 
vibration, or requiring to be broken, vulcanised india-rubber. 

A. 8S. (White Bear Hotel).—J/ you will put particulars of your engine and its 
performances into the shape of a letter we shall publish it with pleasure. 

A SUBSCRIBER.— We shall endeavour to comply with your wishes. The Corliss 
engine has already been illustrated and described in our pages. See our impres- 
sion for May 10th, 1867. 

F. W. D.—Your mode of construction ts not an infringement so far as diagram B 
is concerned, but we have no evi us as to whether or not it is an in- 
frin t of some other ‘ton of the patent, 

F, N. C. (Plymouth).—-Half a square foot of fire-grate and seven square feet of 
surface intubes and box. There are a great many plans of burning petroleum. 
We have sent your letter to a gentleman who has been very successful, with a 
request that he would communicate with you. 





MATCH-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
SIr,—Can your correspondents inform me who are makers of machinery for 
cutting out the wood for lucifer matches ? W. AND CO. 
April 8th, 1808. 





RAISIN-PICKING MACHINES, 
(To the Editor of The Engineer.) 
Sir,— Your correspondents will much oblige me by stating where I can pro- 
cure the raisin-picking machines which were advertised some time since in a 
paper of which I forget the name ? 
107, South Water-sireet, Philadelphia, T. B. A. 
March 30th, 1868. 





LIQUID FUEL, 
(To the Editor of the Engineer.) 

Srr,—In your report of the discussion at the Institution of Naval Architects 
on the subject of liquid fuel I see you have ascribed the remarks made by me 
to Dr. Ball. Will you kindly do me the favour to correct the error in your 
next number ? B, PAUL. 

April 12th, 1868, 





(To the}Editor of The Engineer.) 

Str,—In your paper of April I°th yon report a lecture given by Captain 
Selwyn on liquid fuel, in which he speaks of a builer at Hackney Wick having 
worked most su lly since Christmas last. As this boiler is worked with 
my patent apparatus, and no mention Is made of 
oblige by giving insertion to this letter. 

Chemical Works, Stratford, E., 
April 15th, 1868, 
MEETINGS NEXT WEEK. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 2ist, at eight p.m.— 
1, ** Irrigation in India,” by Mr. A. Wilson, M. Inst.C.E. 2. “On the Bene- 
fits of Irrigation in India, and on the proper Construction of Irrigating Canals,” 
by Mr. T. Login. 3. ** Irrigation in Spain, chiefly in ref to the 
tion of the Heuares and the Esla Canals in that country,” by George Higgin, 
M., Inst. C.E. . 

SOCIETY OF ENGINEERS.—Monday evening, 20th April, at half-past seven. 
ae on the paper “ On the Sewerage Works at Redhill,” by Sydney A. 
Reade, M.. 

CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday evening, 22nd 
inst.—‘‘ On the Disposal of Town Sewage,” by Augustus Hamilton Jacob, B.A. 

ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, April 
20th, at half-past eight.—** A Muzzle-pivoting Gun Carriage on the Lever and 
Fulcrum Principle,” by Captain T. B. Heathorn, H.P. R.A. Lecture at three 
o'clock, Friday, April 24th: ** Cooking for Troops,” by Commander Frederick 
Warren, R.N. Mons. Johan Sérensen will exhibit his Norwegian self-acting 
cooking apparatus, 

Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ati other 
letters and communications to be addressed to the Editor of THE ENGINEER 


163, Strand, C. 
THE ENGINEER be order, in ti q 
—— EER can had, by Jrom any newsagent - own or country, and 


my name, you will greatly 
8. E, CROW, 








stations; or it if preferred, from 
the office on the following terms janie 
Half-yearly (including double number) 15s. 9d. 
Tf wtiin inated yascaiim one a th annum 
P ‘i 
made, THE opr ae registered for anced. - 
A cannot inserted unless delivered before seven o'clock 
0 ee eee The charge lines and under is 
three shillings ; afterwards, eightpence. ht 
blocks are charged the same rate for the space they fll. Ail ingle advertise. 
ments from the country must be accompanied by stamps in payment. 














DEATH. ’ 
On the 10th inst., at Manchester, accidentally killed on the railway, 
CHARLES MARRIOTT HAYWARD, C.E., youngest son of the late Rev. George 
Christopher Hayward, M.A.,, rector of Nympsfield, Gloucestershire, aged 27. 
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THE EDUCATION OF ENGINEERS. 

_ We beg that our readers will not be alarmed by the 
heading of this article. We cast about for a better one 
without success. We are not going to say one word in the 
ordinary way about “technical « education,” a hobby which 
bids fair to be ridden to death just now—a subject written 
upon until no one will read anything about it who is not 
steeped to the very lips, saturated to the very marrow of 
his bones, with the doctrines recently endtn’ among us. 
Our purpose is to give a few words of counsel to youn, 

men determined to adopt engineering as a profession, po 























thereby to aid them in the first place; and as a secondary 


consideration to save ourselves, possibly, the labour of 
writing a large number of letters to lads and their nts 
who centinually — to us for advice as to the best 
branch of the profession to adopt, and the best means of 
mastering its details. 

To those about to become engineers, we give our friend 
Punch’s advice to those about to marry, “Don’t.” It is 
not probable that any one took Punch’s prudent counsel, 
and it is quite as unlikely that any one will follow ours. 
Yet in sober earnest we repeat, “Don’t.” The ranks of the 
profession are fearfully overstocked. Gold is locked up 
everywhere, There is no work for the engineer, nor is 
there any t of work for some time to come. We 
shall not say more on this point. We do not intend to 
explain the reason why young men should not become 
engineers in this year of grace 1 but to give such 
counsel as may best aid those who are bent on the pursuit, 
to acquire fortune if not fame, at least to avoid ruin. 

We take it for granted that no one unless possessed of 
a moderate competence will dream of becoming a civil 
engineer. A man can just as well walk up and down 
Great George-street, with a cigar in his mouth, before 
serving an apprenticeship as after it; indeed better, 
because he will have saved his fee, and so can pay for 
cigars. Mechanical engineers are just a little better off as 
regards pros than their civil brethren, and therefore 
to the would-be mechanical engineer this article is dedicated. 
In order to achieve success the neophyte must dismiss at 
once the notion that when he becomes an engineer and 
takes charge of works of his own or of some one else’s, he 
will revolutionise the mechanical world. No day-dream 
is dearer to the hearts of those who possess a fine inventive 
genius. Such an aspiration, well-directed and modified, 
may tell favourably on a man’s career. In its original 
crudeness it is simply an element of destruction, which 
has brought countless numbers to ruin. The young 
engineer must learn as quickly as possible that his legiti- 
mate employment will consist in making certain goods for 
sale at the lowest price consistent with the maintenance of 
his reputation as a good and honestmanufactzirer. Nothing 
will more conduce to this than the adoption of a stereo- 
typed class of machinery as his regular production. Thus 
in steam engines for example, let him, if beginning afresh 
in business, select the best features of existing models, and 
work them into a design. No pains or expense should be 
spared in making the design the best possible under the 
given conditions; and it cannot be the best possible if it 
costs one penny which might be saved by forethought 
without impairing efficiency. This point settled, nothing 
should induce him to adopt any other design. The man 
who is continually altering little points of detail or general 
features is continually experimenting; and this cannot be 
done without incurring considerable outlay. It is to be 
observed, however, that there are men whose forte it is to 
introduce improvements; to invent, and to patent, and to 
make money by both. But such men must Ss a rare 
combination of gifts. They must not only enjoy a highly 
inventive talent of the right sort, but a shrewd appreciation 
of the commercial elements of engineering, and this com- 
bination is seldom met with. Instead of setting about im- 
proving on all that has gone before, the young engineer 
should endeavour to follow in the steps of those 
who have attained to great or moderate success. He will 
no doubt at first meet with many peculiarities in construc- 
tion apparently wrong, for the presence of which he cannot 
account; but after a little he will learn that these peculiarities 
may constitute the very conditions of success in his trading 
operations. We do not hold that what is, is right in all 
cases, but in the majority of instances the work turned out 
by good firms, and the method of turning it out adopted, 
is either absolutely right, or at least better than anything 
which a man necessarily lacking experience can devise in 
their stead, whatever an ingenious pupil may think. 

Men become mechanical engineers with either of two 
objects in view. ‘They hope on the one hand to become 
managers for others who have capital, or on the other, to 
enter into partnership as soon as their term of apprentice- 
ship has expired. Before articling himself to any firm, the 
would-be engineer should carefully consider what he pro- 
poses to do when his apprenticeship isover. If he intends 
to join a large concern as er or Soon, then let 
him learn as much of his business as he can in large shops 
where heavy work is turned out by heavy tools. If he pos- 
sesses just capital enough to start himself in small works, he 
should not think of serving his time in an extensive 
establishment; experience picked up in such a place will 
be of little or no value to him. It does not follow because 
a man has served his time at Crewe or at Greenwich that 
he is competent to undertake the construction of portable 
engines or flour mill plant. It is, quite possible that he 
may be competent to design a good portable engine, or a 
good hurst, but it is ten thousand to one that he can- 


;| not actually turn out either in numbers save at'a loss. 


Therefore, to all intents and purposes it follows that the 
best schools are small establishments “ where everything is 
made.” In innumerable instances the masters of such 
establishments great shrewdness; no small skill, 
and a remarkable aptitude for making things pay. These 
are the men who, ae they find brain stuff to work 
upon, turn out the best engineers. . They make their-pupils 
work hard and put their hands to everything, and a young 
man tatrninel to know the reason for everything, an 
possessing a little tact, will learn his profession thoroughly 
under such tuition in a surprisingly short time. In colossal 
factories you pick up what you please within a limited 
range, but you do not learn how to become a manager, or 
to make machinery at paying prices. 

The great defect of existing systems of instruction 
lies indeed in the fact that the pupil finds great difficulty 
in ascertaining what anything costs. In large shops it is 
simply impossible for him ever to know, because he will 
be in a great measure confined to a particular department, 
and cannot follow the work through the shops. Thus, if 


he is learning how to work at the lathe, he may without 
much difficulty ascertain the expense of turning up a given 
shaft or shafts, but then he is‘as‘much in the as ever 





as regards the cost of the finished machine of which the 
shaft is but a part. In small places, especially when his 
time has been nearly served, a pupil can generally keep 
work under his eye from the time it leaves the forge or the 
foundry till it is sent away; and in this fact lies another 
argument in favour of pupilage in small establishments, 
It is a good plan to te that during the _ of 
apprenticeship the pupil shall be taught what work costs. 
Some employers object to giving this instruction, but it is 
worth paying and paying well for, and serving an extra 
year to learn thoroughly, and in many instances the 


matter can be arranged without much difficulty. We 
strongly advise every parent and guardian to make 
it a point that as soon as a has uired 


a fair knowledge of the practice of the mechanical part 
he should be taught a little more than the rudiments 
of the commercial of his profession. Such a course is 
not usually adopted, but we see no reason why it should 
not be, cmpeiidiy as this knowledge is of the most vital 
importance to every mechanical engineer who holds any- 
thing like a responsible position. 

As regards that species of information which can be 
acquired from books much might be said which we will 
not run the risk of wearying our readers by saying. In the 
shops a Jad learns to use his hands, and to a certain extent 
his head; but he cannot learn the principles of mechanical 
science. It will be well, therefore, that he should be care- 
fully grounded in such branches of natural philosophy and 
mathematics before he becomes an apprentice as will enable 
him to comprehend the reason why of much that he will! 
see subsequently done. The rudiments of the theory of 
machines, the laws of motion and of gravity, a little 
hydraulics, a little algebra and mathematics, and not a 
little arithmetic, may “ and should be uired before 
the term of apprenticeship begins, The education 
of a lad for at least a year before he enters 
the shops should be mainly devoted to teaching 
him what it is best for him to learn from books during his 
apprenticeship, how best to learn it, and the means of 
learning it. Unfortunately in this country mechanical 
engineers do not use books enough—on the Continent they 
fall into the other extreme and use them too much; let the 
— generation try to hit the happy medium. It is often 
urged that an apprentice has no time for books. } This, 
after all, is a matter which he must settle for himself, If 
he is determined to get on and acquire a thorough mastery 
of his profession both in the mechanical and commercial 
sense, he must work hard, and read after his day’s work 
in the shop is over. This is making no small demand on 
a young lad’s energy and pluck, no doubt, but not more 
than scores of young fellows willingly comply with. One 
hour’s regular and careful reading every evening for three 
years will supply an immense fund of information of incal- 
culable value. If a thing is worth doing at all it is worth 
doing well, and in the present day competition has 
definitely settled that the engineer who does not work 
hard both as an apprentice and an employer cannot hope 
to achieve success. 


THE GENERATION OF STEAM. 


Ir is not a little remarkable that small attention has 
been paid by engineers until within a comparatively recent 
period to the mode in which heat is applied in the gene- 
ration of steam. The crude idea first carried out in 
practice was to place the fire under the boiler ; and it 
evidently took its rise from the belief that heat possesses 
some inherent principle of ascension, and therefore tends 
more forcibly “to pass through plates and enter water 
placed above a furnace than those located on either 
side. It is now perfectly well understood that no 
such principle of ascension has any existence, heat 
being freely radiated in all directions from incan- 
descent fuel, upwards, downwards, or to either side 
alike. We place our pots and kettles on the fires, and in 
some cases our boilers over them, because the products of 
combustion being highly heated and rarified, tend to rise. 
But if we can suppose that no atmosphere existed, or that the 

roducts of combustion were heavier than air, then it would 
better to place a boiler under a fire than over it, did not 
the behaviour of the water within render such a system 
inadmissible. It is true that we cannot deprive the gases 
flowing from a furnace of their tendency to rise; but it 
does not of necessity follow that heating surface can be 
best disposed in the top of a flue, or the bottom of a boiler. 
Indeed, it may be shown that existing. arrangements in 
which top surface is regarded as everything, and is made 
to play the most important part, are by no means 
the best or the most conducive to economy which can be 
adopted 


Gases conduct heat very slowly through their own sub- 
= if we may be allowed the phrase. If a column of 
heated gas could be sent through the flue of a Cornish 
boiler without inducing any internal motion of its parti- 
cles, so that the same particles would be in contact at the 
end as were in contact at the beginning, the waste of heat 
up the chimney would be enormous, and very little steam 
would be generated. If we suppose the column to be made 
up of a series of capeshenpend rings, each lin. thick, the 
outer ring: might be cooled down to the heat of the 
plates, and it would then inte as so much lagging to pre- 
vent any more heat passing tothe water from the rings within. 
In _ of course, internal motion goes on continually 
in the column of heated gases, and therefore fresh particles 
are brought against the iron. But it does not appear that 
in any large flue the change of place is sufficiently rapid, or 
the internal motion of the gaseous particles sufficiently ener- 
getic to permit all the heat to be absorbed by the boiler 

lates and water unless the flue is very long. In tubular 
ilers the diameter of the flues is oe f very small, yet 
even in them heat is so slowly transmitted from one particle 
of gas to another that much heat escapes which under 
better its need not — i ive reluc- 
tance to yield up heat displa by the gases finds no 
el in the case of steam. In surface condensers, for 


e e, steam resigns its heat so rapidly that the vacuum 
me et alter at cach stroke; and lft. of surface in the 
condenser is as effective in converting steam into water 
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steam, although the difference in the temperature at oppo- 
site sides of the metal of the tubes is greatly less than the 
difference which exists in the case of the flue and 

If steam did not give up heat quicker than the products of 
combustion do the surface condenser would be an impos- 
sibility. 

a then, that the reason why gas yields heat slowly 
is simply that it is a non-conductor, the course of the boiler 
engineer is clear. As the particles of gas cannot give up 
their heat unless they are brought in contact with the 
metal, he must take care that every portion of the products 
of combustion shall touch the iron of the flues, This can 
only be effected by breaking up the escaping stream of 
gas, and throwing it into eddies and whirls by obstacles 
placed in its way. In theory this can best be done by 
causing the flame and smoke to ascend through a box 
filled with small horizontal tubes containing the water to 
be heated. Such boilers have been tried but have not 
answered well, because the circulation of the water cannot 
be maintained properly within very small horizontal 
tubes. This class of generator has generally proved 
economical in fuel, but liable to rapid deterioration 
by use, and an inveterate primer. Vertical water tubes 
as in Martin’s boiler answer far better, provided proper 
precautions are taken to free water circulation within 
them. Unless much skill is manifested by the de- 
signer, however, it is difficult to prevent the gases from 
rising towards the upper ends of the water tubes, which 
are usually filled with foam not well calculated to absorb 
heat. ‘The only way to prevent this appears paper in 
contracting the area of exit, so as to compel the gases to 
fill all the depth of the flue or tube box. It cannot be said, 
however, that this expedient is quite satisfactory, and it is 
certain that a thoroughly good boiler with vertical water 
tubes transverse to the direction of the current has yet to be 
produced, ‘There are several such generators in use, how- 
ever, which although not quite perfect are more nearly so as 
steam generators than any fire-tube boilers in existence. 

In desiguing boilers of any type, and in setting them, 
the engineer should never for a moment forget that in 
breaking up the gas current as much as possible lies the 
great secret of the economical generation of steam. Flame 
bridges operate beneficially for this reason. Galloway and 
Field tubes act still more efficiently. No Cornish boiler 
should be without transverse tubes of some kind in the 
internal flue, and no cylindrical boiler should be externally 
fired. It must not be forgotten, however, that positive 
mischief may be done by these tubes if they are improperly 
used, simply because they are so effective that they cool 
down the gases before combustion is perfect, and then 
smoke is produced. With proper care this risk may gene- 
rally be avoided. Probably better results would be ob- 
tained in connection with such tubes by constructing the 
furnace in the shape of a brick oven at one end of the 
boiler, and leading the gases in the state of vivid combus- 
tion into the flues than in any other way. The brick 
furnace would not cool down the gases too suddenly, and 
smoke would become an impossibility. The scheme has 
already been tried with some success, we believe, and we 
know that it deserves more notice than it has yet received 
from users of steam power. 


THE ROYAL INSTITUTION. 

On Friday evening, March 20th, at the usual weekly meeting 
of the Royai Institution, his Royal Highness the Prince of Wales 
presided. ‘ 

Professor Matthieson, F.R.S., in the course of his lecture “On 
Alloys and their Uses,” said that alloys may be divided into 
three classes, namely, (1) Ailoys in which the constituent metals 
enter into chemical combination with each other, and unite 
energetically with the evolution of heat, as in the instance of 
the combination of mercury with potassium or sodium; (2) 
Alloys wherein the constituent metals refuse to intermix freely, 
but separate to a great extent in a manner analogous to the 
division of oil and water; (3) Alloys consisting simply of a solidi- 
fied solution of one metal in the other, 

As an example of the first class of alloys Professor Matthieson 
took two crucibles filled with melted tin, the heat being kept up 
by Bunsen’s burners underneath. In one crucible he placed the 
end of a bar of chemically clean copper, and in the other the end 
of a bar of chemically clean gold. The copper was hardly 
attacked at all by the tin, whereas the gold bar was dissolved 
with very great energy, although the melting point of tin is far 
below the melting point of gold. When metals thus unite 
chemically it is quite impossible to predict what the character of 
the resulting alloy will be. To prove this he cast the gold-tin 
alloy in a mould, and the bar thus obtained was shown to be 
excessively brittle, unlike either of the metals in a pure state, in 
fact so brittle as to be worthless for all practical purposes, A 
gold wire coated with tin was then held in the flame of a 
Bunsen’s burner, and it melted away as if composed of tin only ; 
whilst a tinned copper wire under the same circumstances had 
its tin melted off, but the copper remained unattacked. The 
alloys of gold and zinc, and gold and lead, resemble in properties 
the brittle gold-tin alloy, hence expensive metals are always used 
to alloy the gold coinage to ensure ductility. 

As to the second class of alloys, wherein the two metals only 
mix mechanically and separate like oil and water, nu two metals 
exactly answering this description are known. Two metals 
which may be mechanically mixed, and which then separate to a 
very large extent, are lead and zine. These two metals will not 
alloy largely, for lead will only take up about 2 per cent of zine, 
and zine 1{ per cent. of lead. A bar of the two metals, cast in 
a vertical mould, was then produced. The upper end of the bar, 
consisting almost entirely of zinc, was shown to be brittle and 
easily broken, whilst the lower end, composed principally of lead, 
was tough, and could only be bent; the zinc and lead had there- 
fore separated to a large extent in the mould. A bar of lead 
and tin, which metals form a true alloy, was then exhibited, and 
this bar bent at all parts alike. 

As examples of the third class, wherein the alloy consists of a 
soliditied solution of one metal in another, Professor Matthieson 
produced numerous specimens, Chloride of potassium and 
chioride of sodium will unite to form crystals totally different in 
their properties from either of the two salts in their isolated 
form, and alloys of the third class present analogous phenomena. 
Glass is a good example of a solidified solution of different sili- 
cates which had previously been fused together till they inti- 
mately combined. ' 

The specific heat and the specific gravity of the third class of 








alloys can always be predicted beforehand, because these two 
qualities of the original metals are not changed when they are 
melted together, so that the result depends entirely upon the 
proportions in which they are mixed. That the specific gravity 
remained unchanged the lecturer proved by experiment, aided by 
weights and scales. That the specific heat was not altered was 
also proved by the following experiment :—A, B, Fig. 1, is a 
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rectangular slab of white porcelain, with a glass differential air 
thermometer attached. The U-shaped bend of the thermometer 
at D is filled with a black solution, plainly visible to the whole 
audience because of the white slab behind. If the air in one of 
the buibs of the thermometer is hotter than in the other it of 
course expands and drives down the black liquid on its own side 
of the U-bend, at the same time forcing up the liquid in the 
other. In the cut both bulbs are supposed to be at the same 
temperature, consequently the two surfaces of the black liquid 
are on the same level. G, Gare two wooden stands supporting 
the two cups E, F, which cups are nearly filled with water, and 
the two bulbs of the thermometer dip inside the vessels. The 
lecturer then took two pieces of copper and tin; also two similar 
weights of copper and tin which had been melted into an alloy. 
The separated pieces of metal were attached to one wire, and the 
alloyed pieces to another, and all were raised to the same tempera- 
ture bya few minutes’ immersion in avessel of boiling water. They 
were then taken out, and one was plunged into the vessel E and 
the second into the vessel F, both nearly full of cold water, in 
which they were allowed to remain a short time. When they 
were taken out the bulbs of the differential thermometer were 
plunged at the same moment into the vessels, as shown in the 
cut, but the black liquid remained motionless, proving the water 
in both vessels to be of the same temperature, thereby showing 
that the alloyed and separated metals gave up the same quantity 
of heat to the water in the same length of time. When equal 
weights of lead and zinc were treated and employed to put the 
apparatus to a similar test, the column of black liquid was 
shifted, showing that one metal gave off more heat than the 
other in the same period of time. 

A vast difference in conducting power for heat and electricity 
is sometimes made when two pure metals are alloyed. When 
tin, lead, zinc, and platinum are alloyed the conducting power 
equals the mean of that of the two metals in an uncombined 
state; but when silver and zinc are alloyed the conducting power 
for heat and electricity diminishes very rapidly, and in absolutely 
identical proportions. The lecturer proved this by means of 
some rather complicated apparatus, wherein the heat conducted 
by the bars was measured by the heat the end of each bar 
imparted to air in a closed tube, the expansion being made 
visible by the depression of black columns of liquid. The alloys 
used in the experiments were prepared by Messrs. Johnson, 
Matthey, and Co. é 

To show the sonorous property of alloys Professor Matthieson 
suspended a number of bars by means of strings at one end. A 
cast copper bar, when struck, gave no note—neither did a bar of 
tin; but an alloy of tin and copper gave a ringing sound. A 
rolled copper bar gave a pretty good note. Cast zinc gave no 
note, but an alloy of zinc and copper gave sonorous vibrations. 
A rod of iron gave a bad note, but the carbon-iron alloy (steel) 
gave a good ring. Silver gave no note, neither did gold, but a 
bar of standard gold gave a good sound. A platinum and copper 
alloy was very sonorous. The carbon-iron alloy is very analogous 
to the copper-tin alloy, for iron gets more brittle as the propor- 
tion of carbon increases, and copper gets more brittle as the pro- 
portion of tin increases. 

The lecturer next exhibited the effect of alloys upon the 
breaking strain, and to illustrate this he provided a number of 
wires, all of the same diameter. Tin broke with a strain of 5 |b., 
copper with a strain of 401b., and the tin-copper alloy with a 
strain of 901b. Silver wire broke with a strain ot 50 lb., platinum 
50 lb., and silver-platinum alloy 801b. Iron 80 lb., and the iron- 
carbon alloy (steel) did not break with a strain of 200lb., the 
greatest measurable strain he had the means of employing at the 
lecture. 

To show the influence of alloys upon elasticity Professor 
Matthieson employed a number of wires of the same diameter, 
twisted into spiral springs. The tin wire stretched with the 
weight applied, and did not return to its original form when the 
weight was taken’ off. Copper did not stretch so much, and did 
not return to its original torm. ‘The copper-tin alloy elongated 
with the weight, but when released returned to its former shape. 
Zinc was better than tin, but elongated very much, whereas a 
copper-zinc alloy was found to retain plenty of spring. Silver 
elongated considerably, and so did -platinum, but the platinum- 
silver alloy proved to be very elastic, and this is one reason why 
it is extensively used by dentists for springs. An iron wire 
stretched readily, but steel was found to be very elastic, and 
would scarcely stretch at all. These experiments with springs 
closed the lecture. 





On Friday evening, March 27th, Dr. Carpenter, Vice-President 
of the Royal Society, lectured at the Royal Institution “On the 
Unconscious Action of the Brain.” ‘ Sir Henry Holland, Bart., 
F.R.S., presided. 

The speaker, who handled his subject from a physiological and 
not from a metaphysical point of view, expressed his opinion 
that a portion of the brain of the human species is not so much 
beneath the control of the will as the other part. For instance, 
a man’s knowledge is not all present to him at the same instant 
of time, but he draws it forth from the dark part as it is re- 














quired. Thus there is a constant interchange of ideas from the 
light into the darkness and from the darkness into the light. 
He gave evidence in favour of the belief that facts once impressed 
upon the brain are never lost, but stored up for ever, though the 
owner may not be able to call forth the records when they are 

ted. The les of the body are sometimes under the 
control of these secondary actions of the brain, and not under 
the control of consciousness, as shown by the phenomena of 
somnambulism, mesmerism, sleep-talking, and walking along the 
streets when the mind is lost in thought and quite withdrawn 
from attention to the movements of the legs. Some of the 
phenomena of table-rapping, which had been told by witnesses 
whose evidence he had not the slightest reason to disbelieve, he 
thought might be explained on the same principle. The idea or 
the fact might have been long since stored up in the brain and 
utterly forgotten, so that even when “rapped out” the owner 
might look upon it as something new to him, which proved true 
on after-inquiry, so that the revelation was ascribed to super- 
natural agency. In one instance the foregoing proved to be the 
true explanation when all the circumstances were tracked out, 
and the witness himself was made to believe that the super- 
natural effects were in reality only phenomena connected with 
the photography of the brain. 








On Friday, April 3rd, Professor Frankland, F.R.S., gave a 
lecture at the Royal Institution “On the Water Supply of 
London,” Sir Henry Holland, Bart., F.R.S., presiding. 

Professor Frankland said that out of every thousand people 
upon this globe at least three live in London, which fact alone 
shows the importance of the subject of the water supply of the 
English metropolis. The water at present supplied to London 
is greatly contaminated with sewage, and it is of hard quality, 
the first of these characteristics being bad for health and the 
second bad for washing. A year ago he had brought under the 
notice of the Royal Institution five or six schemes which had 
been set afloat for supplying London with better water, and 
since that date the quality of the water from two of the proposed 
sources, namely, that of the sources of the Severn in the neigh- 
bourhoods of Plinlimmon and Cader Idris, and that of the Cum- 
berland lakes, had been tested by Dr. Odling and himself. The 
results of those tests he intended then to make known; also two 
curious facts discovered in the course of the analyses, one reveal 
ing the curious effect of the detritus from lead mines upon water, 
and the other the conditions. which determine the action or non- 
action of water upon lead. 

Recent researches have quite remodelled the system of testing 
the purity of water, for the old plans are bad. The first thing 
to be done is to get good fair samples of the water to be analysed, 
and these samples are collected in chemically clean four-gallor 
glass stoppered bottles, covered with basket-work for protection 
Hight gallons of the water to be tested are required for the 
analytical operations. The next thing to be done is to determine 
the total solid impurity, and for this purpose a known volume of 
the water, say one litre, is evaporated to dryness in a clean 
platinum vessel. The solid impurity is thus obtained and after- 
wards weighed, and it consists of organic and inorganic matter, 
the former contamination being the most serious of the two. 
Although the amount of organic matter cannot be estimated by 
chemical analysis, yet the quantity of its two principal consti- 
tuents, carbon and nitrogen, can be determined. 

To ascertain the amount of nitrogen and carbon one litre of the 
water is mixed in a flask, the mouth of which is closed by a 
watch-glass, with fifteen cubic centimetres of a saturated solution 
of sulphurous acid in distilled water to get rid of the carbonic 
acid, which otherwise would vitiate the results. The mixture is 
heated to boiling for a few minutes, and then, having been 
emptied into a hemispherical glass bowl, it is evaporated care- 
fully to dryness, being at the end maintained for a short time at 
the temperature of 100 deg. Centigrade. A small quantity of 
chromate of lead is then mixed with the residue, and the vessel 
is carefully scraped out with some of the same sandy salt. The 
whole is then transferred to a combustion tube made of hard 
Bohemian glass, and is shaken down to the end of the tube, 
where it occupies a small space. The tube is next nearly filled 
with pure oxide of copper, a little space being left at the top for 
the introduction of a short coil of pure metallic copper wire. 
The narrow mouth of the tube is then drawn out, bent twice at 
right angles, and connected to a Sprengel air-pump by means of 
caoutchouc tubing carefully wired. ‘The Sprengel pump, which 
is now extensively used in chemical operations, has already been 
described and engraved in THe Enoineer. In the operation 
now under notice the pump is first employed to pump out the 
air in the tube, then the heat of a gas furnace is applied to the 
tube, beginning at the mouth, where the copper is first made 
red-hot, after which the heat is applied backwards, and at last 
reaches the impurities from the water. The heat then sets the 
nitrogen and carbonic acid gases at liberty, and these are col- 
lected over mercury in a test tube, as they are delivered by tite 
Sprengel pump. ‘The whole operation is of a very delicate 
character, but serves to determine the quantity of carbon and 
nitrogen in the organic substances contained in the water. 

Now the nitrogen is principally derived from ammonia con- 
tained in the water, and the determination of the amount of this 
ammonia is nearly the only simple operation in water analysis, 
for most of the simple processes have been found on examination 
to be fallacious tests. The lecturer then placed in front of the 
table five large glass vessels of water, each containing ammonia 
in different proportions. A little of the liquid employed in the 
“ Nessler test” was then added to each jar, but as the speaker 
did not state the chemical constituents of this test liquid the 
value of the experiment, in an educational point of view, was 
lessened. The more ammonia the water contained the deeper 
was the yellow colour it assumed on the application of the test, 
and the change of tint was made plainly visible to everybody 
present by the illumination of the jars with the pure white light 
trom the electrical lamp. 

A certain amount of nitrogen is also commonly present in 
water in the form of nitrates and nitrites, which inorganic salts 
in some cases were doubtless formed because of the presence of 
organic matter. To determine the amount of this nitrogen a 
known quantity of the solid impurity is dissolved and the liquid 
allowed to rise to the top of a tube containing mercury, which 
tube is inverted over the mercurial trough. By means of a stop- 
cock at the top of the tube sulphuric acid is admitted to the 
residue solution without the admission of air. The mercury at 
once begins to act upon any nitric acid present in the water, 
and nitric oxide gas is formed at the top of the tube, pressing 
down the column of mercury as it is generated. Thus all the 
nitrates and nitrites are made to give off a permanent gas, and 
the quantity of nitrogen present is thereby ascertained. 

The next thing to ve learnt is the quantity and description of 
the gases held naturally in solution by the water under analysis. 
This is effected by the aid of a modification of the Sprengel 
pump, invented by the assistant of the lecturer, Mr. Macleod. 
The principle of this arrangement is that it allows a measured 
quantity of water to enter a vacuous space over mereury, where 
the natural gases of the water, usually nitrogen, oxygen, and 
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carbonic acid, are at once drawn out at ordinary temperatures. 
Then the water is boiled to get off more gases not previously 
held in pure solution. ; 

Professor Frankland aext called attention to the following 
tables of figures showing the results of the analyses of waters, 
and he spoke more especially of the waters from the proposed 
new sources of supply for London, namely, the Welsh rivers and 
the Cumberland lakes. The samples of water from the sources 
of the Severn were collected at Cader Idris and Plinlimmon. 
ee ne propose the construction of an 
aqueduct to carry the water; the one from Cader Idris would 
be the shortest, but the other would supply many large towns 
on its way to London. These schemes are not intended to en- 
danger the present large water companies, arrangements to buy 
them up being included in the estimates ; in short the only effect 
upon them would be to abolish a certain number of boards of 
directors. Both plans are very costly. The Welsh scheme is 
estimated to cost £10,850,000, and the Cumberland scheme 
£13,500,000. These enormous sums, however, need not trouble 
the ratepayers, the only question for them being how much they 
will have to pay for the water when one of the plans is carried 
out. From the calculations of the engineers it appears that 
after constructing the works and compensating the companies, 
London will be supplied at a less cost than at present. Now we 
pay Is. 5d.in the pound. On the completion of the Welsh 
scheme it is estimated that the payments will be 10d. in the 
pound, supplemented by a public rate of 2d. in the pound. The 
payment for Cumberland water would be 1s. 1d. in the pound. 
Of course he could not speak as to the entire accuracy of the 
foregoing estimates, but the figures given show that the enor- 
mous capital required need not stagger the Londoners or pre- 
vent them from ing the schemes into serious consideration. 
Where the saving is effected is evident when it is considered that 
every gallon of water now used in London has first to be pumped 
up by magnificent steam machinery to a height of from 150ft. to 
200ft., and even then the supply is intermittent. In the Welsh 
and Cumberland schemes gravitation will do the work of steam. 
Why should water be pumped up by these fine engines when the 
sun is willing to do all the work for us gratis? The sun flings 
the water up to the tops of our mountains daily, and we in our 
imbecility let it fall, and go through the work of raising it again 
by steam. Coal would be saved by economising the power of the 
sun as proposed, and this is worth consideration when the 
exhaustion of our mines is a matter for serious thought, even 
though the saving thus effected would very slightly alter the 
figures given by Mr. Jevons. 

The quality of the proposed waters is also a subject of interest, 
and in this respect, as shown by the tables, they are much better 
than the water now supplied to London. The amount of solid 
impurity in water is of especial importance to manufacturers, 
because of the manner in which it encrusts steam boilers and 
causes waste of heat. The water supplied by the Kent Company is 
the worst in this respect. The present water supply is largely con- 
taminated with sewage, and the fact that this is somewhat oxidised 
is no guarantee that its noxious properties as regards health are re- 
moved, Some of the companies, especially those on the south | 





TABLE 1.—Resulls of Analysis of Welsh, Cumberland, 


side of the Thames, supply badly filtered water, and the quality 
<a thn Guteroumiin’ & Ocnien tx oles than that supplied to 
any other town whose water he had tested. ; 

‘As he had already stated, the solid residue in water is partly 
mineral and partly organic. The organic matter may be either 
alive or dead, but as the detection of the former rests more with 
the naturalist than the chemist, it must necessarily be in suspen- 
sion and not in solution. Yet in fact all this s ded living 

i matter cannot be removed by filtration. Nevertheless, 
filtration is to a great extent good, and the companies cannot be 
blamed that the water they are compelled to use is contaminated 
with sewage. a pane Desenaten 

filtering, yet specimen mu water supplied to 
Lonsbeth, wrhich he now placed on the table befoze them, would 
show what kind of water could filter through an Act of Parlia- 
ment. It came from the Lambeth Company's main on the 4th 
of January last, and the water all through that and the following 
months up to the present time has been very bad. This might 
be prevented by proper filtration. The Lambeth, Vauxhall, and 
Chelsea Companies have long been supplying badly-filtered 
water, much worse than that of the New River Company, which 
delivers the best in London. 

Again, the organic matter in water may be of animal or 
vegetable origin, and this may be judged of to some extent by 
the proportions of carbon and nitrogen it contains. Nitrogen 
comes principally from vegetables, and on examination of the 
tables it will be seen that there is in this respect a vast difference 
between the Welsh and Cumberland, as compared with the Lon- 
don waters, for the organic matter in the last comes principally 
from animals. 

In the course of the analyses a very curious effect of the 
detritus of lead mines upon water had been discovered. Water 
collected near these mines contained very little nitrogen or 
organic matter, and though full of mineral matter is nearly 
colourless. The fact is that the finely-divided quartz from the 
mines has the power of destroying organic matter nearly to the 
same extent as animal charcoal. The lecturer here called atten- 
tion to three great metal tubes, each about 15ft. long, lft. in 
diameter, placed horizontally, and half filled with the water sup- 
plied to the Royal Institution by the Grand Junction Company. 
One tube contained the water exactly as supplied, and when a 
ray of light from the electric lamp was passed through it, the 
water was seen to be of a dirty brown colour, as shown by the 
colour of the light falling upon a white screen after passing 
through the tube. The second tube contained the same water, 
previously shaken up with powdered flint, and it was lighter and 
greener, the colour being much better. The third tube, contain- 
ing water which had been previously treated with animal char- 
coal, gave a brighter disc than either of the others. 

Dr. Frankland likewise pointed out that lead would not con- 
taminate the Welsh or Cumberland waters in the supply-pipes. 
Pure water acts violently upon lead, but it had been discovered 
in the course of the recent investigations that the presence of a 
very minute proportion of phosphoric acid in water entirely pre- 
vents its action upon lead. 

The proceedings shortly afterwards closed. 


and London Waters.—100,000 parts of water gave-—- 























Welsh. Cumberland, London. 

Maximum|Minimum| Mean. |Maximum/Minimum| Mean. |Maximum) Mini Mean. 

1, Total solidimpurity .. 1. os o8 o0 «2 o 9°60 2°79 4°85 18°60 214 474 59°20 23°12 32°66 

3. Organic carbon .. se cc co co ce co ve 1-040 “200 “460 1°059 066 “276 1020 “064 “270 

8. Organic nitrogen.. «2 «2 ce ce ce ve ee 013 “000 006 068 000 “010 082 “000 025 

4. Ammonia «co co co cs co ce oe ee “008 000 003 006 000 “002 120 “000 003 

5. Nitrogen as nitrates and nitrites .. . 068 “000 “O17 045 000 “009 “564 “054 323 

6. Total combined nitrogen .. .. «6 oe oe os “069 “002 *025 “083 003 “021 “578 059 “854 

7. Previous sewage or manure contamination .. *360 “000 47 140 “000 6 5330 230 2930 

8. Harduess oo . . ’ 7 3-0 4 14 80 af 22 80°0 154 20°18 

9. Time co co co co ce 00 «2 ce oe 1°126 "217 “599 3-096 “861 1118 16°3 8170 9°822 
10. Magnesia = wn oe cee oe ce oe oe oe 404 “144 +283 727 “til *272 1-048 “754 “890 
1l. Potash .. ee 00 08 cf ce co ce ose "243 *053 126 “267 063 "168 “964 “734 “851 
13. Soda... we ce co co 08 08 co ce co co 916 “490 “679 683 "356 “532 2°240 “834 1°666 
13. Sulphuricacid .. .. cc co co ce co oe 1°746 290 1-093 1941 020 969 4°650 2°633 3°674 
14. Carbonic acid ee ce ee ce 08 ce cf ve “614 “000 201 2°276 "163 “691 8524 5517 7187 
B6. Gillen 4ce ct ce 60 00 68 ce (0 ee ée “681 026 *254 221 “061 “133 “899 “715 *834 
16. Chlorine .. se ce «2 o8 se oe oo ee 1-487 "67: 876 “653 “130 490 1°526 1413 1°480 





























* In the above table the figures relating to the London water are the 
mean for the whole year of the qua.ity of the water supplied by all the 

















TaBLE 5.—Softening of Hard Waters in Kitchen Boilers. 









































































































































Lond ies, as delivered by the mains. 
re een rennin deen vas eniaiibiinds Hardiness of cold| Hardness of hot 
TaBLE 2.—Effect of the Detritus of Lead Mines upon the Organic ‘water: water. 
Matter in Water. 
a. a Sa “a deg. min. deg. min. 
Organic carbon |Orgenic nitrog’n | Sept. 30, 1867, Sp.m. «s «+ os 14 6 13 6 
in 100,000 in 100,000 Oct. 1, a <a gi gg 4 4 1 «9 
parts of water.|parts of water. » & 90 «8 BM. oe ce ce 14 4 18 A 
ss i Wb ee ee eH 4 66 li 6 
“ » 4 n BOM. oe oe oe ov 14 6 7 6 
Cumberland Waters :— so te o BPM. oe oe ce se 14 4 ll 7 
Glevridding Beck .5 os «+ «os “116 “000 » 8 oy SAM. oe oe 14 4 12 1 
Stream flowing into Thirlmere 066 “001 » 9% oy BPM. ve oe 15 4 14 3 
Goldrill Beck eo ce ee *262 001 ” 3 ” oke ee as 4 = : 
Welsh Waters :— "or: SS! on wee ee ae ae us9¢ 
Ceryst +. «+ oe oo ee oe oe “209 “000 Nov. 8. BPM. cc oc 00 00 18 7 18 4 
Upper Clywedog .. .. «- "544 “000 9 file ¢ . a: Spee Ae 18 7 18 6 
Lower Ulywedog = «. +s “242 “001 » 12 = OPERrwe a co 0 18 7 18 4 
Tarannon and Ceryst oo “304 001 ims 
TABLE 3,—Analysis of London Waters, 1867-68.—100,000 parts of Water contained— 
Total solid : Previous sewage 
impurity. Organic Carbon. | Organic nitrogen.| (tamination. Hardness. 
. — . | | aes 
Maxi- Mini-| Maxi- Mini-| Maxi- Mini-! Maxi-)| Mini- |Maxi- Mini- 
wun. mum, “| mum. a muim.)imum, toa mum. mum, me mum.| mum. Mean. 
' | 
Thames, 1867 .. oe 4 06 08 08 of 32°8 | 23°7 | 28°5 |1°020 | “164 | °272 | ‘082; ‘000 | 013 | 3290 | 1050 | 2062 | 228! 160) 103 
» Jan., 1968 .. oe 00 00 08 ef 06 822] 22 | B09 | “542 | *274 | “899 | ‘062 | ‘0:7 “048 | 8360 | 2920 | 3150 | 19°7 | 154 | 173 
» Feb. ,, oe ee 08 ce oe oe oe 82°6 | 30°0 81°4 | *360 | “324 | *B39 | 055 | 031 | 043 | 3180 | 2790 | 3010 | 21-1 | 184) 193 
»» March ., Ss ew se oe oo eo 32°6 | 28:8 | 300] ‘259 | 136 | “216 | -040 | “012 | -028 | 2880 | 2150 | 2383 | 21-4 | 183 | 19°3 
River Lea, 1867 oo 08 +e 08 oe oe . 85°7 | 231 | 27°5 “B82 | “104 | *196 | “015 | “000 | *005 | 2950 230 | 161L | 231) 163 | 193 
» Jan., 1868 oe 02 08 08 ef .- 36°0 | 30°2 | 3831 | *147 | ‘115 | “131 | “O24 | “O14 | “O19 | 8300 | 2760 | 3030 | 22°83 | 205 | 21°6 
oo Web. p 02 ce 00 0° of . . . 84:0 | 30°8 | 32°6 | “272 | ‘217 | “244 | 037 | 026 | “Ul 3400 | 3240 | 3320 | 205 | 205 | 20°5 
gp SE, 60 20 eo eS . 30°0 | 27°4 | 98°7 | “118 | 059 | 088 | 022 | *O10 | ‘O16 | 2240 | 1990 | 2115 | 205) 185 | 19°5 
Kent Company, 1867 .~ @ & <s of 420 | 81°38 | 30°3 | °254 | “088 | ‘131 | “O04 | 000 | “002 | 4820 | 2890 | 361¥ | 201 | 2l1 | 266 
oo JAM. 1868 2. 20 ce oe oe . 4¢8 064 013 8770 26°2 
so Feb. 4, oc cc of ce oo ee 59°2 “081 “013 5330 30°0 
oo March,, co co co ce ce 00 © #0 70°2 003 | *029 32°83 
TABLE 4.—Gases Expelled on Boiling 100 volumes of various Waters. 
Welsh waters. Cumberland waters. Thames water. 
Names of gases. nace caaialiales Distilled 
| water. 
Maximum|Minimum| Mean. |Maximum Minimum Mean. |Maximum)/Minfmum| Mean. 
| 
Nitrogen .. oe 08 08 of es 1412 1°226 1323 1551 1810 1424 1723 1688 1°656 1133 
Oxygen .. so 0 00 0c co oo oo | 048 "506 “612 749 “667 7 0-832 0-776 0-801 “617 
Oarbonie acid .. «2 «2 oc «6 cf oe "B35 "107 "227 *793 *085 281 4121 3-182 8°652 “105 
| ese | 1eo9 | @aez | 3-003 | 2002 | was | eer | wom | orm | 186s 
\ | 

















TABLE 6.—Previous or Manure Contamination in 100,000 
parts of various Spring Waters. 





Nitrogen | Previous 
jas nitiates; sewage 
Names of Waters. Ammonia end contemi- 
nitrites. | nation. 
Mother Ludlaw’s Cave .. .. .. os “001 034 80 
Water supplied to ate apg Rhin) .. 039 70 
Spring near Diirmenach(H. Rhian) .. "114 820 
Source of the Roppensviller (H. Rhin).. 168 1360 
» reueil ee ec 00 900 bil 10790 
2° But at Montmarte .. .. 8568 85310 
9 M oe 02 se c« *b5T 6250 
a Trois Meules, St. Etienne “210 1780 
Spins at ines «» 0p 02 60 0 ec “129 970 
own pod ny oy 3 ase ee “447 4150 
ater supplied -sur-Sduer 997 
| rb gD papacy heed oe 
Source of the Ill near Winckel (M. Rhin) “104 720 
Liebfranenberg Spring (B. Rhin).. .. +005 0 
Seltz(Bas Rhin) .. .. « «es ss os 08 0 
Mineral Spring of Busgang (Vosges) .. +003 0 
Water supplied to Tnann (HH. Rhin) .. “010 0 
Source of the Boelacker(H.Rhin).. .. “018 0 
Spring at Castle Fleckenstein (B. Rhiv) Traces 0 
Thermal Spring at Baden ee ce 90 O16 0 
» “ AK sc 1s ce ce “013 0 
Souree of the Presle (East Pyrenees) .. “C13 0 





TABLE 7.—Previous Sewage or Manure Contamination in 100,000 
parts of Well Waters. 








Nitrogen | Previous 
:. }a8 nitrates} sewage 
Ammonia |“ ‘and contami- 
nitrites, | nation. 
Artesian well at Grenelle.. .. 006 0 
Chalk well at Caterham .. “009 -000 0 
Water delivered by Kent Co... .. “001 “408 3770 
Water supplied to Worthing .. oe 000 “426 3040 
Water delivered by South Essex Co. .. “006 848 8205 
Shallow well at Leyland, near Preston.. 003 2°466 54360 
” Ledbury .. .. os os 001 1675 15440 
" Redhill .. 2. oe os “002 1446 14160 
Pump in Aldgate ee 08 se «6 us080 
o Minories .. .. of of o 57060 
ae Leadenhall Market .. .. .. 57370 
pee 8t. Nicholas Olave Churchyard 7540 
Well in Rue Traversine, Paris... .. «. 299780 
Royal Institution well water .. ° “001 4°355 43240 














TABLE 8.—Soap destroyed 100,000 lb. of various Waters. 
| Pounds of 


Name of waters. soap 








des-royed. 
Metropolitan Waters :— | 
Thames wuter 12 1s os 08 «+ 08 of 08 08 #8 212 
River Lan 1c os of 06 00 of 6 of oo ec | 204 
Kent Co.’s water oe © 08 oe - 265 
Other Waters :— | 
South Kesex Co.’s water... os «+ +2 oe oe . 253 
Caterham Co.'s water ° ee 00 ce ee ° 84 
Water supply of Worthing .. +. «ss oF o 285 
9 Leicester .. ee ee ee 161 
eo ff Manchester... «2 +. 8 «. ° 32 
99 ” Preston ee se 00 es 08 ef oe 80 
- « Glasgow (Loch Katrine) eo 00 ee 4 
pa = Lancaster .. «2 co 2 c© of oe» 1 
MT co Ge ge we 6 a | 5 
Thirlmere .. «+ « ° re | 8 
Haweswater.. «. «+ . . ° oe | 16 
Uliswater .. ss oc of «8 of «© co oe | 23 





TABLE 9,—Previous Sewage or Manure Contamination in 100,000 
parts of various River and Lake Waters, 





























Nitrogen | Previous 

Name of Waters. A ja./as nitrates) sewage 

and contami- 

nitrites, | nation. 
River Waters :— 
Nile we oo cf co oo oe - “102 700 
Rhine at Bale... se os os oe _ 026 0 
Seine at Notre Dame... .. «.. « _- “162 1200 
UrCq +e oe oe 88 oe oe —_ “223 1910 
Thames .. .. oe “005 “234 2062 
oo 00 08 of oe “002 “220 1901 
Severn (near source)... . 1003 007 0 
Lower Clywedog .. ° “U04 006 0 
Tarannon .. «. eo ee ee “008 0m 0 
Ceryst .e se +s cc co oe os “001 052 210 
Carm0 «eo os ce 8 se se os “003 oo 4 190 
Barnw and Bira .. «2 «. «2 + 004 023 i) 
Vyruwy .. oo 08 oe ee oe 003 “Oll 0 
Tylwych.. .. oe 00 28 oe *003 “004 0 
Upper Rothay .. os of «+ oe “005 002 0 
Lowther .. oe 08 08 ee oe “002 003 0 
Kent .s co co cf of oo of “U0l 045 140 
Sprint .. «se oe of ef 2 of “0U0 “021 0 
Fourteen other Cumberland streams| - _— 0 
Lake Waters :— 
Bale Lake .. «2 co of ce +» 001 “000 0 
Thirlmere .. eo ee 008 002 0 
Haweswater.. «2 os «ss se os “004 000 0 
Uliswater .. «. oo ee oe 003 “005 0 
Watendiath Jarn.. oo ee “002 “006 0 
Loch Katrine .s os os oe oe 002 031 0 
Five lakes and jarus examined by “a ia a 
Boussingault .«. «+ se «+ 





INSTITUTION OF NAVAL ARCHITECTS. 
(Continued from page 276. ) 


**On Waves which Travel along withShips,” by W. J. Macquorn 
Rankine, C.E., LL.D., F.R.S., Associate Member of Council. 

The author states that there is a rclation between the speed of 
advance of a wave and the depth to which the disturbance of the 
water extends, which has recently been proved to hold not merely, 
as was formerly supposed, for shallow canals with a sensibly 
uniform horizontal disturbance of the water from top to bottom, 
but for water of all depths and for waves of all kinds and shapes, 
provided only the upper surface of the water is free from the 
action of external disturbing forces. Supp a stati y plane 
of the breadth unity to coincide at a given instant with the crest 
of a-wave, where the velocity of the particles of water is wholly 
horizontal; find the volume of water per second that is in the act 
of traversing that plane; divide that volume by the horizontal 
velocity of a surface icle; the quotient, which may be called 
the virtual depth, is the depth of a canal in which if the velocity 
of horizontal disturbance were the same from top to bottom the 
volume of disturbance would be the same with the actual volume 
of disturbance. Then the speed of advance of the wave will be 
equal to that acquired by a body in falling through half the virtual 


In symbols, let the virtual depth = & = 32°2ft. or 9°81 metres; 
let gravity = g, and let the speed of advance = a; then a= 


V gk. 

When a wave is produced in deep water by a disturbance near 
the surface, the of advance corresponds at first to the 
virtual depth of the original disturb ; but as the wave ad- 
vances the disturbance is communicated downwards throughout an 
‘in ing depth of water, the effect of which is that the virtual 
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depth gradually approximates to a certain limit, equal to the 
length of a ouadee whose periodic time is the same with that 
of a wave, and the speed of the waves is slowly changed, approach- 
ing towards a limit which is found by multiplying the periodic 
time by the radius of a circle whose circumference is equal to the 
velocity prod: by @ gravity in a second. This may be called 
the terminal velocity of a wave of the given period, and it is the 
velocity in rg Sy whose law has long been known, 
bo! 


In symbols let T be the period in seconds, and 6 the terminal 
velocity; then b,= gt =T X 5°12ft. = T X 1°56 metres. 


When a ship moves through the water the waves that she raises 
are compelled in the immediate neighbourhood of her skin to 
travel with the speed of the ship herself; but when they have 
been transmitted to particles beyond the reach of the immediate 
action of the vane thay assume a speed corresponding to the 
virtual depth of disturbance; and when this speed is less than the 
speed of the vessel the wave ridges first curve backwards for a 
short distance, and then spread from the ship obliquely at an angle 
which is the mure acute the smaller the speed of the waves as 
compared with that of the ship. The speed of the waves then 
gradually approximates to the terminal speed corresponding to 
their periodic time, the result being that the wave ridges as they 
continue to spread become slowly curved forwards; a phenomenon 
familiar to all who have observed the waves which travel along 
with a swift steamer, when calm weather and smooth water enable 
their figures to be distinctly seen. In conclusion, the author 
recommends that observations be made on the angles of obliquity 
of the waves which accompany vessels of various shapes and sizes 
at different speeds, in order that conclusions may be drawn from 
those observations as to the virtual depth to which the disturb- 
ance of the water extends. 





‘On the English Measurement of Tonnage,” by M. Ananias 
Dekke, of Bergen, Norway, M.I.N.A. 

As there appears to be a general desire among several of the 
western nations to adopt an uniform standard of weights, mea- 
sures, coins, and go forth throughout the world, and as the 
English rules for measuring ships seem the most likely to be 
accepted, at least as groundwork for an uniform system, I think 
it may not be unreasonable to seek the opinion of the Institution 
upon some points in the Merchant Shipping Act of 1854 respecting 
the measurement of tonnage. In raising this question I am very 
far from any idea of venturing to propose anything different from 
the present English rules as best suited to England, but 1 am 
desirous to do all in my power to facilitate the adoption in my 
own country of the English rules, in order to secure the benefit of 
an international system. I have the honour to be a member of a 
commission appointed by the Norwegian Government to examine 
the English system with reference to its introduction into Norway, 
and so I have had the opportunity of observing that England has 
asked the opinion of the Norwegian Government about the allow- 
ance for engine-room in steamers, and for the berthing of the crew 
between decks. These questions have apparently been stated 
solely with a view to their international import, and this consi- 
deration leads me to conclude that there is an opportunity for 
going a little further in the consideration of the English rules for 
the measurement of ships. 

i need hardly remark that the observations which I shall take 
the liberty of making are of course made entirely in a private 
capacity, and have no official authority. I make them solely in 
the hope that the Institution may discuss them, and nothing would 
give me greater pleasure than to hear that the meeting agreed in 
my views. 

Each country will probably compare my proposed international 
system with its own existing rules, as every one requires to be 
satisfied of the benefit of a proposed alteration before he changes 
his present practice. I think this view will be taken by Norway, 
and I hope it may not be uninteresting to the Institution, which 
takes so lively an interest in everything relating to naval archi- 
tecture, that, before going further, I should first state the Nor- 
wegian rules, and thus give the Institution an opportunity of test- 
ing them —minute details being of course omitted. 

The Norwegian rule for the measurement of ships was established 
in 1845, and is as follows:— 

** Measure the length of the ship on the deck from inside of stem, 
or inside of stem or inner edge of hawse timbers placed alongside 
stem; if this gives a greater length to the after edge of sternpost 
both measures at the height of the deck line. From this measure 
deduct 1} per cent., and the remainder is to be reckoned as the 
length of the ship, called D E. Divide this length into four equal 
parts, and set them off from the stem; then find the transverse 
areas of the three different points of division, called F for the fore- 
most, M for the middle one, and A for the aftermost (the first and 
last points at the stem and sternpost going for nothing); as follows: 

**), In ships with only one deck. 

‘*Take the upper breadth, called C C, from inside of ceiling of 
one side to the other close below the deck; then take a horizontal 
breadth, AA, at 0°75in. above the lowest point of the ship’s bottom 
of the ship D E, divide the product by 3, and the quotient is the 
cubical content of the ship. 

**2. In ships with two decks, 

‘**In the lower hold the measures are to be taken, as in a single 
decked ship; but in the upper hold, at the three points of division, 
F, M, and A, there must only be taken the height between the 
decks and the breadth at half the height. These two measures are 
then to be multiplied together, and the content of the three areas 
are added to the respective areas of the lower hold before the cal- 
culation of the cubical content of the whole ship is commenced. 
The cubical content is divided by 165, and the quotient is the 
burden in Norwegian commerce-lzsters.” 

From this it will be observed that the Norwegian rule from 
1845 is based on the same principle as the present English, this 
last one being only different in a few details, and that mostly in 
having the numbers of measurements that are to be taken, in- 
creasing in proportion to the size of the ships. Although it might 
be thought the most just way of measuring to have the 
numbers of measures to be taken, alike for all ships, of 
whatever size, because it is not easy to see why a large 
ship should be measured in a more strict manner than a 
small one, still I shall not speak any more about this, because it 
is made for the sake of getting the cubical content as accurate as 
possible; and, further, has the advantage that it prevents bad 
forms of ships being made to evade dues upon tonnage; but what 
I think ought to be altered in the English rule is the standards 
upon which the increased numbers of areas are to begin. 

The English rule states the stations of areas as follows :— 


Class t. Length of 50ft. and under into 4 parts, 
. e »» above 50ft, ,, 120ft.,, 6 ,, 
st wow ww ee « Mee w 
a ee = eS 
» 45 ” 225ft. ” -— », ” 


These, I think, are too many areas, particularly for the smaller 
ships, and although it is made to secure the greatest possible 
accuracy, it gives, on account of the great number of areas, in 
many cases quite a contrary result, because it cannot be carried 
through in all ships, but makes the use of Rule 2 necessary for 
a great number of them; and I need not say how inaccurate and 
unjust this rule is, but shall only call attention to the followin 
list of ship-drawings of the different forms that I enclose, an 
which I have measured for the purpose, not only with the numbers 
of areas as presented in Rule 1, but also divided in four parts 
with only five areas (including the one at stem and stern), and 
further with the English Rule 2, the Norwegian Rule 1 and Nor- 
wegian Rule 2, which last one, like the English Rule 2, is an out- 
side measure, as shown in next column, 


And any one, I think, will confess that there is a much ter 
injustice done to all those ships which ono dilliged te be sumaael 


by Bale 2, than advantage gained by ‘taking the great number 

areas in ships whose — hold permit it. It is true 
that the difficulty of using 1 only exists with ships that 
are y in use at the time when the new system is intro- 
duced, and that it can be carried out on all new ships before the 
fittings in the hold are made up, and I should therefore not 
have any objection against it for all new ships; but on a very 
= number of our present shipping it is im ble to use 

ule 1, on account of their having cabin and forecastle below 
deck, which interferes with the foremost and aftermost sections 
in the hold. The average size of the commercial fleet of Norway 
is about sixty-four commerce-lesters, or about 120 register tons, 
and it will easily be seen that when, as is often the case, the 
cabin and forecastle are below deck, and ships of this average 





size, of between 50ft. and 120ft. length, are to be divided into six 
parts, then there will be only from 84ft. to 20ft. from the points 
at the stem and stern to the nearest sections, and in almost all 
these cases the cabin and forecastle will interfere with Kule 1, 
when below deck, and thereby make Rule 2 necessary. 

The only loss is not either the unjust increase of higher dues 
than are paid by those ships that are measured by Rule 2, but as a 
certificate for tonnage measured by Rule 2 probably has no inter- 
national value. Then these ships are also obliged to be measured 
again and again in the different ports at different times, and with 
such operations money as well as time is lost; and of course ti 
have no benefit at all from an international system, if the Engli 
Rule 1 is to be carried out in its present form as a standard for an 
international certificate. 
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Hebe—Flat bottom, verysharpends .. «. ° 0 0°5344 22 8 463-79) 463°25) 589°6 | 554-44) 249° 1°8626 0°96 27:18 
Nordlyset— Middle, sharp bottom «nd euds.. 0°6022 85 13 |313°04| 314°69! 350°9 | 239°12/170°03) 1°8418 0°53 12:09 
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Now the increase of t ge by the adoption of Rule 2 averages 
17°25 per cent. in all classes, and may reach 44 per cent., as shown 
in my comparative list of measurements by both hulls, taken 
from drawings of actually existing ships, and not of fancy 
ones. When these classes (including the one which loses 
44 per cent. by Rule 2) are measured by Rule 1 with the 
full number of sections, or by the same rule with only four 
parts or three intermediate stations, in only one case exceeds 2 per 
cent. It reaches 2°32 per cent. in the case of a two-decked ship, 
while in another case it is 1°11 in defect; in five cases the diffe- 
rence does not reaeh 1 per cent., and in all the seven ¢lasses taken 
together the aggregate error is not more than 0°81 percent. I 
hope, therefore, that it will be admitted that some reduction may 
be advantageously made in the number of sections, and that this 
reduction will help to ‘secure a fair and just system applicable to 
all ships, seeing that it will render it possible to measure by the 
—_ rule (No. 1), ships having cabins and forecastle between 

ecks. : 

The saving of time in measuring with less sections I do not care 
so much about, and I should not propose reductions in the number 
of sections for that reason, although loss of time and thereby 
expense is also a thing to be considered; but, as before said, it is 
the consequence arising from the impossibility of carrying Rule 1 
through in a great many cases that I think most about. I should 
therefore wish that the number of sections should at least be 
reduced to 





150 feet length and under in 4 parts 


from 150 ,, to 200 feet ” ” 
” 200 ” ” 250 ” ” 8 » 
and above 250 ,, 2s » » (10 4 


by which two the above-named vessels, the Lina and the Hebe, 
would be measured with six sections, and the result would then, 
for these two, be :— 


Rulel, Rule — six Difference. 
Lina.. «« 758°30 46 o. 765°37 0°93 per cent. 
Hebe .c oe 453°79 2. ..° 46469 .. « O19 ,, 


and when the sum of these two differences is added to the sum of 
the differences in the other five cases, which remain unaltered, 
then the average difference would only be 0°34 per cent. 

I now ask the Institution to be so kind as to pronounce their 
opinion about this, not because with reference to the use of English 
rules in England, as I have said before, but because I think upon 
the possibility of introducing the English rules into Norway, and 
because I think Norway would so much more readily accept them 
when the worst consequences of the system were no more. I think 
it also, of course, quite sufficient for my country if England would 
only say that it, for already existing*ships, approved a certificate 
of tonnage, measured with this proposed reduced number of sec- 
tions in cases where Rule 1, as now consisting, could not be carried 
through, and I think that this object would be facilitated, if 
Norway desired to adopt the plan, if the Institution would give 
an opinion in favour of my proposal. 

About the way of taking the length of the ship, I should also 
wish to see an alteration, although it is of no importance at all, 
compared with the question about the number of sections, because 
it is not quite an easy task for a custom-house officer, without any 
knowledge about shipbuilding, to determine with accuracy the 
point at the stern, There is generally a thick strake or waterway 
across the stern that exceeds the height of the deck several inches, 
and the officer has then to calculate not only the rake of the stern 
timber in the height of the waterway, but also the shape of the 
stern timber below deck, and the rake in the thickness of deck and 
one-third round of beam. This is, I think, really too minute and, 
in many cases, impossible to determine with absolute accuracy, and 
at the same time I do not see why this very small piece, which 
generally is of no use at all worth mentioning, should be reckoned 
in the tonnage. Moreover, this addition in length gives not either 
a result proportional to its increase, because it brings the sections 
so much further aft, where the ship of course is sharper ; and with 
all this I think it better to fix the length as that between stem and 
sternpost as points that are much easier to be found with accuracy, 
and to take the length at the upper side of the deck, and not care 
— the deductions for rake in thickness of deck and one-third 
round of 

I should also wish that the deductions for the one-third round 
of beam were entirely omitted in the rules, because it goes a great 
way to make the operation more tedious, and the increased tonnage 
that would result from taking the height close to the deck amid- 
ship would perhaps be about counterbalanced by the loss of 
tonnage on account of the shorter length if taken only from stem 
to stern-post, and in no case could the difference be anything to 
speak about. But, as I said before, I do not consider these 
remarks about length and one-third round of beam of any import- 
ance; but still I should wish that the Institution would also dis- 
cuss them, and I now conclude, regretting that I cannot have the 
pleasure of being present at the meeting myself, and with the hope 
that my paper will meet with a friendly reception from the Insti- 
tution, and may perhaps not be altogether without interest. 


‘*Tonnage and Form of Ships: On the Legal Method of deter- 
mining the Tonnage of Ships, and the Influence of that Legisla- 
tion upon the Form of Ships, and upon recent Shipwrecks;” by 
M. Eugene Flachat. (Translated by the Honorary Secretary). 
The tonnage of vessels has been established to serve as a basis for 

the calculation of what are called tonnage dues; that is to say, taxes 

levied upon the vessels in ports, docks, basins, and so forth. 
The calculation ascertains the internal capacity of the ship, by 
means of its dimensions, in board, in ) breadth, and height. 
In steam vessels the space occupied by the engines and coal 
bunkers is deducted. The methods adopted in different countries 
have all the same object, that of gauging the internal capacity of 

the hull; but they differ in application, and therefore give a 

different volume for the legal expression of a ton of shipping. 

But these differences are of very little consequence compared 
with that which depends on the choice of the principle on which 





the greatest weight in the smallest possible space. It thus tends 
to increase the density of the ship, that is to say, to deprive it of 
the most precious of its nautical qualities, lweliness. It will, 
therefore, be interesting to examine the effects of the legal system 
of tonnage on the density of ships. 

In general, one ton (French) weight of cargo corresponds t: a 
displacement of 1°50 cubic metres,* which implies that the cargo 
goes for two-thirds, and the weight of hull and equipment for 
one-third, in the total displacement. We find, moreover, in 
old French works that the view taken by the Legislature was 
that a vessel ought to float satisfactorily if it carried a load of 
the density of water, and occupying two-thirds of its internal 
capacity. But Mr. Moorsom, surveyor general of tonnage, has 
ascertained (‘‘ Transactions of the Institution of Naval Architects,” 
vol. i., p. 135) that holds of vessels generally measure 57 cubic feet, 
or 1°90 metres per ton. We know, asa matter of fact, that the 
English tonnage rule is more favourable to the shipowner than 
the one used in France. 

The density of ships—that is to say, their weight in proportion 
to the whole volume of the hull (supposed watertight everywhere) 
—varies with their purpose. Those whose upper deck covers 
extensive passenger accommodation are higher out of the water, 
and have, therefore, a lower density. In rough water, the waves 
rising against their sides, raise the hull without washing over it 
by the mere effect of the difference of density between the floating 
body and the surrounding water. Vessels carrying merchandise 
only have their decks nearer the surface of the water. The waves 
as they reach them do not meet with capacity enough to give them 
a sufficiently rapid upward movement, and then they wash over 
the ship. This is doubtless inconvenient and dangerous; but the 
inconvenience continues and the danger is risked, because it is 
important to carry cheaply, and because a vessel of which the 
capacity—that is to say, the legal tonnage—is disproportioned to 
the freight it can carry, pays in every port it sails to heavier ton- 
nage dues than the same cargo with a less legal tonnage. The 
cheapest carriers are the Dutchmen, who generally load their 
vessels until their decks are almost flush with the water. They 
thus ~~ a large portion of the tonnage dues by giving their ships 
a high density; but the life they lead on board them in foul 
weather is hard and dangerous. 

The legal system of tonnage has thus a considerable influence on 
the form of ships. It is hardly necessary to add that it is to the 
public interest that this influence ought not to tend in any other 
we than that of public safety and good carriage; we shall now 
see how. 

A transatlantic vessel (on the model of the French company) at 
load draught has her plane of floatation measuring 1000 square 
metres. Her upper deck is 4 metres out of water; the displaces, 
5000 cubic metres; the gross external volume is thus 9000 cubic 
metres; and its weight, 5000 tonnes. Its density is therefore 0°57. 

A vessel of the same length and beam, but of the type of the 
London (of unfortunate memory), intended for the carriage of 
merchandise, with its passengers accommodated in a raised poop, 
will have its deck at the waist 1°50 metres out of water at lo: 
draught. Its gross external volume will be of 6500 cubic metres; 
its weight and displacement will be 5000 tons; its density, 0°77. 

The former of these vessels must sink 0°44 of its capacity before 
foundering ; the latter will go down when the waves have filled its 
hold to the extent of 0°23 of its volume. In a violent storm the 
former will keep its deck nearly dry, owing to the liveliness given 
to it by its low density and the height of its deck out of water. 
The second will have its deck ve compe | swept by the waves; it 
will rise slowly ; the engine hatches will be carried away by the 
sea ; and all the efforts of the crew, constantly impeded by the 
sea, will be unavailing to secure them. The water will reach the 
fires ; the vessel, losing its driving power, will no longer obey the 
helm, will move more and more heavily, and end by a plunge into 
= —_ sea, its open deck rendering all chance of a struggle 

opeless. 

This description is not imaginary. It was the story of the 
London ; doubtless, also, it was the story of the Ivanhoe. It is 
the story of all ships in which a tempestuous sea destroys all the 
works on deck, and then fills them. 

Is this law justified by any advantage whatever ? 

The first idea which presents itself to the mind is to ask what 
other basis than volwme can be taken for fiscal measurement. The 
weight of cargo being an impossible measure, what remains but 
the volume ? 

If this were really so we should still not hesitate to affirm 
that it would be better to impose no tax at all than to choose a 
dangerous basis for taxation, but it is not the case. Volume 
has three dimensions—length, breadth, and height. Why not 
stop at length, and rest the foundation of the fiscal charge on 
that dimension, and not on the volume? Where is the necessity 
for introducing the height, that is to say, the content, into the 
calculation ? 

From a fiscal point of view there is no interest in looking beyond 
the length of aship. As regards construction it is not to be sup- 
posed that the regulator’s intention is that a fiscal law should tend 
to reduce the capacity of ships. It is no answer that in allowing a 
considerable volume, 1°44 metres in France and 2°83 metres in 
England, for a weight of 1000 kilos., or one ton, traders are left 
with complete latitude to give their vessels the capacity suited for 
obtaining good nautical qualities. Far from it, the law makes it 
directly profitable to reduce the capacity and to increase the weight 
carried. Besides, as a matter of principle, it is not expedient that 
any description of tax should be allowed to have any influence on 
the practice of any art or business, so as to make it depart from 
the line demanded by the progress of that art and the interest of 


“7 ic. 

ere remains but one argument in favour of the of 
tonnage which we are criticising. It is the hypothesis that the 
capacity is a condition derived from the other dimensions, as well 
as from the conditions of a ship’s stability, both statical and 
dynamical; that these things all enter into it as a whole, and that 
it is not at the option of the constructor. 








the estimate of the ship’s capacity, for fiscal purposes, is 
This system gives the charterer one sole object, namely, to carry 








* The tonne is supposed to be a cubic metre of pure water.—Zransiator, 
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I will not return to the discussion of this question. I think 
I proved before this meeting last year that the capacity, as far as 
fe ew the height of the deck above the water-line, has no 
influence on the navigable qualities of a ship, except through the 
weight of the upper works, their moment, and the relation of the 
position of these weights in respect to the centres of gravity of 
the ship, and of ita dnplacement We have established that the 
form of the upper works, as regards height, only enters to this 
extent—this small extent—into the question. 

I mentioned there that in wooden ships, whose upper works 
have considerable relative weight, there is a definite relation 
between the capacity and the ae dimensions; that it was, so to 
speak, a gauge made beforehand of known weight, and thus ready 
to enter into the calculations of the statical and dynamical equili- 
brium of the whole; but that the use of iron in shipbuilding, 
allowing of light and very strong spar decks being constructed, 
left us far greater liberty in the construction of the topsides, 
= that we ought to take advantage of this to raise the upper 

ecks, 

Recent and deplorable disasters have recalled attention to this 
question. I have endeavoured to find the reasons for which 
builders persisted in adopting a form of ship which allows the sea 
to act in a manner so destructive, and so easily remedied. I 
believe I have discovered the reason in the legal system of tonnage 
measurement, which makes it the interest of trade to use vessels 
with insufficient freeboard. 1 think it isa duty to point out the 
effect of this law ; and I also think I have pointed out a simple 
and easy way of assessing the tax, without interfering with the 
good sailing and sea-going qualities of the ships. 

Mr. George Barber (chief shipwright and surveyor to the Board 
of Trade) considered that the two papers just read contradicted 
each other in very many important particulars. He was not dis- 
posed to agree with much that was said in the first paper, but he did 
agree with much that was in the second. He had given great atten- 
tion to the subject, and he believed that the present rule had done 
very much good towards improving the mercantile marine of this 
country. It was a valuable rule to the shipbuilder, because by it 
he knew that if he had to build a ship which was to class at 
Lloyd’s, the length of her must have a certain proportion to the 
tonnage; it was valuable to the shipowner because, under the Act 
of 1854, he knew that for every 100 cubic feet of space registered 
he had 100 cubic feet of capacity actually in the ship; and it was 
also a valuable rule to the charterer and the merchant, because 
they knew the actual cubical capacity of the ship which they were 
about to — or charter. He believed, therefore, that the 
system of administration laid down in 1854 was nearly perfect, 
and had been productive of great good, although, no doubt, some 
modifications might even yet be made of it which would render it 
still more valuable. One of these might be in connection with the 
fact that a ship with three decks was not measured as one piece. 
The capacity of a ship with two decks was measured in one volume 
as high as the upper of those two decks, but the ship with three 
decks was measured in two pieces, so that the thickness of the 
middle deck was excluded from the measurement. The shipowner 
—— of this arrangement, whilst the shipbuilder disapproved 
of it, and whether this anomaly in the law should be allowed to 
remain was worthy of consideration. The only other matter that 
occurred to him as needing consideration with regard to the present 
rule was the allowance for engine room, and for crew and passenger 
accommodation in foreign-going ships, and this was a very difficult 
subject indeed, and to be trea fairly and equitably special 
attention must be given to the crew and passenger accommodation. 
After some further remarks the speaker concluded by expressing 
the pleasure he had felt in listening to the papers, and the infor- 
mation he had obtained from them. 

The Earl of Hardwicke said the question now before the meeting 
was one of considerable interest, especially when they were 
addressed on the subject by gentlemen belonging to foreign nations. 
As in the case of the coinage, and also of weights and measures, so in 
the case of tonnage, it would no doubt be a very great advantage if 
there were a universal system of tonnage amongst all maritime 
nations. But he could not recommend the British rule for 
measuring tonnage as one fit to be adopted by all nations. If there 
‘was any one present not accustomed to the term “‘ tonnage,” he 
was sure they would not know what it meant, for he really did 
not know himself. The fact was, that it was merely a term which 
represented the bulk and the cubic contents of the inside of —-. 
One hundred was taken as the division, but in stating that 1 
cubic feet made a ton, what was meant? A ton of iron, or of 
ladies’ bonnets, or of what article? There was not the slightest 
notion conveyed as to what the tonnage of a ship was. The word 
implied the ne power of a ship, but the manner in 
which it was applied gave nothing whatever of the kind. If this 
mode of measurement were to be adopted by all nations, he would 
recommend that they should more nearly approach the weight of 
something than merely taking 100 cubic feet as a division; he 
would far rather see some number taken as a division which would 
give a notion of some weight that they were accustomed to look at, 
such as water for instance. Why not approach the weight-carrying 
power of the ship in the element in which she floated, which 
wouid givea more general and applicable idea to the mind? Besides 
this, there were in this country a variety of divisions, and this 
showed that the system could not be adopted generally for all 
nations. He did not deny that a great deal of improvement had 
taken place since the present mode of measuring had been intro- 
duced, for it had led to great improvements in the forms of ships, 
but still when a ship was advertised as being of so much tonnage 
it conveyed no idea at all to any human mind as to her internal 
capacity or carrying power. If asked what plan he would propose 
himself to give the public a knowledge of the measurement of the 
tonnage combined with safety in a steam ship, he should most un- 
doubtedly take from her all those parts which were employed in 
her propulsion and in the means of conducting her safely. Having 
presented the ship to the public with all her machinery and all 
weights that were absolutely necessary, he would then place an 
indelible line along her hull, and then have another line above 
that, which would state to the public what the safety of the ship at 
sea would be, and then he would call the tonnage of the ship what 
existed between those two lines. Such a plan would be intelligible, 
safe, and useful, and might be adopted by all nations. 

Mr. Welch said that it was quite true that 100 was an arbitrary 
number, but arbitrary numbers had been taken before, and Mr. 
Moorsom had given the basis for the calculation, which was found 
to work out pretty accurately, and was found to suit general 

urposes very well. With regard to the load line and the light 

ine he thought such a plan would be very good, but he wished 
the noble lord had gone a step farther, and said that all the weights 
that went into a ship should be balanced about the centre of 
a that could be found between those two lines. They would 
then have good and reliable information as to the question of 
safety and stowage. 

Mr. Brown, of the Custom Ilouse, said the subject of the ad- 
measurement of tonnage was one in which he had taken great 
interest, and the papers which had been read were very valuable, 
inasmuch as they showed that foreigners were also taking up the 
subject. The Government of this country had already done what 
they could to bring about an international system. The tonnage 
of ships was originally measured by filling them with a dead 
weight, iron or lead, and taking the tonnage at the quantity of 
metal that was putin. That, of course, was when the vessel was 
small, It was a very roundabout way of doing it, and as she 
became larger they attempted to do it by measurement. They 
took the length, the breadth, and half the breadth, and divided it 
by ninety-four. At one time it was an internal measurement, at 
another time an external one. When the subject was treated by 
the Commissioners of Tonnage they thought there was no way so 
accurate as by measuring the actual internal capacity of the 
ship in internal feet, and at the present moment a ton did not 
mean a ton weight, or anything of that sort, but merely 100 cubic 
feet of capacity, so that when it was stated that a ship was 100 tons 





burthen it simply meant that she had 100 cubic feet in which the 
cargo could bestored. The noble earl who had spoken t that 
they ought to state the cubic but this was exactly what they 
did under the present system when they said that the ship contain 
100 cubic feet. As to the comparison between the nt system 
and the old, he ~~ state that when the mercantile marine came 
to be measured by Mr. Moorsom’s rule it was found that the whole 
of the tonnage of the mercantile marine of this country differed only 
seven per cent. as the old measure: showing that while on 
the one hand they arrived at an accurate conclusion, they had not, 
on the other hand, made any unnecessary revolution. A sugges- 
tion was made in one of the ey read that instead of stating the 
actual cubical capacity of a ship as measured for fiscal purposes, 
they should take the length only, but this was a proposition to 
which he most entirely objected. As long as they took only one 
measure so long would that measure, if possible, be curtailed, and 
other measurements inc If they took length only they 
would get a short ship and a deep ship. If they took length and 
breadth only they would get a narrow ship and a deep ship—than 
which nothing could be more unsafe. But, if they took the actual 
cubic capacity of the construction, the box that they were going to 
launch, then they could let the designer, the engineer, the con- 
structor, or the owner work as his fancy or his requirements 
might direct him, and the consequence was that they got a good 
ship applicable to the purposes for which she wasintended. Under 
the old system of tonnage the ag ey of the mercantile marine 
was so slow that at the end of the last long war it was utterly in- 
competent to compete with the other mercantile navies of the 
world; and the same thing would happen again if they were to 
take one measurement ins of accurate internal measurement, 
which they now did. He gathered from the second paper that the 
author objected to our system rather on account of its over- 
correctness and minuteness than on any other ground, but the 
chief surveyor of tonnage for the port of London and for the 
United Kingdom had told him that the matter was now reduced 
to such a simple business in this country that whilst they could 
get the most accurate internal measurement they could also get it 
in the most routine and common manner, and that anybody almost 
without experience could take their rules and instructions and 
work out the tonnage without any trouble at all. He therefore 
thought that if their friends the Norwegians would only try it in 
practice they would at once — with it and find it better than 
anything else which they could attempt. He was quite sure of 
one thing—that they would never be prepared to depart from the 
present system of gross tonnage—at all events not for the present, 
and all these remarks referred exclusively to gross tonnage. As 
regarded the engine-room deductions they were certainly in an 
unsatisfactory position in this country; and while alterations were 
not needed as to the gross tonnage they were needed in this 
respect. The proposal which had been made was that the actual 
space occupied by marine boilers and bunkers in a ship should be 
deducted from the gross tonnage by a system as accurate as the 
measurement of the whole of the hull, and that the remaining space 
should be registered tonnage upon which the dues should be paid. 
The United States and Denmark had agreed to this, so that at 
present there was one system of gross tonnage for the three 
countries, and he believed that in a very short time other countries 
would follow. 

Mr. Scott Russell wished to say a word or two upon the subject 
because he thought it was the duty of those who had given it any 
consideration to give a precise answer to their friend Mr. Dekke, 
especially with reference to the influence which such answer might 
have in introducing what was so very desirable, namely, inter- 
national tonnage. The difficulty which Lord Hardwicke had 
pointed out with regard to tonnage was the same as that which 
existed with regard to horse-power. Horse-power meant a great 
number of things, and tonnage meant a great many things; 
and the things that horse-power meant were quite different, 
and the things which tonnage meant were quite different. 
He quite agreed, therefore, that the word “tonnage” was 
a much abused, utterly variable, and totally wrong word. 
But they could not help it; o- had got it, and could not get rid 
of it. Its meaning was quite clear where it meant a ton weight, 
and quite wrong where it meant a ton room. However, they had 
got it, and the next question was how to employ it. He thought 
the best way would be to talk of a ton of weight and of a ton of 
room, and this would get rid of the difficulty. This, in fact, was 
practically done, for they all talked of “registered tonnage,” 
which meant 100 cubic feet; and therefore when they used that 
phrase they corrected the word ‘‘ tonnage,” and converted it into 
an exact expression of cubical capacity. If they would all under- 
stand this and convey this meaning to Mr. Dekke, they would be 
at one, using the phrase “ registered tonnage” for the future, and 
defining it to be 100 cubic feet of room for merchandise in the 
inside of aship. The next point was how to measure this regis- 
tered tonnage or roomage in the inside of a ship, and he would 
entreat Mr. Dekke not to dwell upon any litttle differences 
between the modes of measurement as of the first consequence, 
but as of very dary q The only difficulty Mr. 
Dekke seemed to be in was as to the training of measurers, but he 
could assure him that this would be no difficulty at all if he 
would send some men over to the school in London, where 
he had no doubt in the course of twelve lessons they 
would get sufficient information to enable them to go back to 
Norway, and measure any ship, no matter what might be the 
nature of the obstacles which were fitted inside. He would give 
Mr. Dekke this as a reply, and would further state that it would 
not at all affect the notion of perfect identity of measurement 
between his system and theirs, whether he varied the proportions 
as he wished, or whether they retained the proportions they now 
had; and he (Mr. Russell) believed, whatever number was taken 
there would not be found a ton of difference between the two modes 
of measurement—the modes, in fact, being the same, but the parti- 
cular number of sections being left to the judgment of the different 
people using them. He would almost have said—only prescribing 
was such a dangerous thing—let them take the sections wherever 
they could get them—clearly providing only that they got suitable 
mu — and measure the internal room in any way they 
thought fit. But the great thing that was necessary to unity of 
tonnage—and there was no other-—was this, that registered t 





the measurement of the ship for taxable and fiscal purposes; but 
one Stag Be Canes wags © be dono wns, that same sheet 
which contained the registered tonnage there should also be gi 

a, and yy He -t the yoy ty the aor aot 
e allowance for the engine room, an us tonnage papers 
"He understood that this was 


would be intelligible to body. 
done at the present time. With to what Lord Hardwicke 
had said about the load-water line being a legible quantity on th 


e 
ship’s sides or in the pa) of the ship, they were all as to 
the value of that, but they were also all that there were 
enormous interests which were opposed to that piece of daylight. 
He was strongly in favour, however, in an affair of such national 
interest, of as much daylight as possible, theref would 
strongly advocate an indelible mark outside of the deep-load line 
of the ship, and perhaps the light load would take care of itself, 
and de not know anybody who could better fix that load line 
than the council of the Institution of Naval Architects. By the 
statements in her registered papers as to her tonnage, capacity, and 
depth, a ship could easily be made to carry about with her an 
absolute proof as to whether she was duly or unduly loaded—that 
bry ge all wanted to do it, which he was sorry to say they 

id not. 

Mr. Brown said he thought it would be most impolitic to convey 
to Mr. Dekke the impression that all the members were unanimous 
as to the marking of the load water-line on the outside of a ship. 

Mr. Barnaby said the difficulty would be when they ought to draw 
the line—when they had oa the hull, or more than the hull. 

Mr. Merrifield said he did not see any difficulty as to the new 
measurement of tonnage, and where there was a good system of 
State education in a country he thought there was no doubt about 
aman being very soon able to learn it. Judging from the few 
lessons he had given him as to the measurement of ships, he 
thought that the reduction in the number of sections, as proposed 
by Mr. Dekke, was a step in the wrong direction, and that all 
measurers should be encouraged to use, not complicated rules, but 
simple rules, and as many secti as possible. He quite 
with M. Flachat that no fiscal regulations should be allowed to 
have any influence on any art or profession which should be detri- 
mental to the public benefit to be derived from such profession; 
but beyond this he was afraid they could not go. When they 
started on the ——- of tare in connection with carriage the 








roper and primary t to do seemed to be to put the load-water 
ine and the light-water line on the ship and charge for the space 
between them; but he saw a difficulty, which others had also seen, 
in fixing either of these, because they were constantly changing. 
The council of the Institution had made a suggestion as to the 
fixing of the load-water line, but that only applied to ocean-going 
ships, and some people 1 differ from it, and he did not see 
how any such rule could applied to ships in general. If it 
could be done it would be most valuable, but as it could not be he 
could not conceive of any better plan than the lish system of 
minute and accurate measurement of capacity, allowing also for 
engine-room space and the accommodation of the crew. The only 
difficulty, then, would be as to the passengers in case any of their 
room should be taken up by cargo, and this was one of the details 
of the system which should be looked to by the Custom-house 
officers or by the Board of Trade, These remarks must not be 
understood at all in the nature of a reply on the part of M. 
Flachut and Mr. Dekke, but simply as observations of his own. 

Sir Edward Belcher said he did not quite agree with Mr. Scott 
Russell’s definition of tonnage, but he believed it was now the 
custom to mark the tonnage upon ships. 

Mr. Barnaby, in answer to a question with ref te men-of- 
war, said that when it was necessary for any of her Majesty's ships 
to pay dock dues they adopted the principle of the Merchant 
Shipping Act of 1854, but not in any other case. 

Thanks were then voted to the authors of the two papers, and 
the discussion terminated. 











CONTRACTOR’STANK LOCOMOTIVE EXHIBITED 
AT PARIS. 


WE illustrate on page 280 a very neat little tank engino built by 
Messrs. Ruston, Proctor, and Co., of Lincoln, and exhibited at 
the Paris Exhibition The following are the principal dimensions: — 
Gauge, 4ft. 84in.; cylinders, 9in, diameter and 16in. stroke; wheels, 
2ft. Yin. diameter, with Bessemer steel tires. Heating surface of 
tubes, 242°5 square feet; and of fire-box, 32°5 square feet; total 
heating surface, 275 square feet; saddle tank capable of containing 
250 gallons of water. 

By placing the tank over the front end of boiler and smoke-box 
the engine is truly balanced—an advantage seldom met with in 
four-wheeled engines. The injector is self-adjusting, on the 
principle patented by Mr. Sellers, of Philadelphia, U.S., with 
the self-closing overflow, patented by Mr. James Gresham, of 
Manchester. The fixing is simple, the only pipes exposed are that 
from the tank to the injector and that from the overflow pipe. 
The steam pipe is conducted from the dome and screwed into a 
cast iron flange to which the steam branch of the injector is 

ttached, dispensing with a separate steam valve. The fire-box is 
furnished with Mr. D. K. Clark’s smoke-burning apparatus. There 
are three openings arranged —eren each side of the fire-box, 
and jets of steam may be blown into them, thus inducing a current 
of air on to the surface of the fire. The quantity of air is regulated 
by means of two plates with holes corresponding to those on 
fire-box, each plate sliding in guides screwed into the shell 
of fire-box. These plates are simultaneously drawn in opposite 
directions by ene of oan 2 thus ——— or wey the 
openings for the passage of air without interfering with the steam 
jat. The engine is furnished with Adams and Parsons’ patent 
slide valve, by which the greater part of the load on the back of 
valve is removed. 

The results obtained from a model of the arrangement of valve 
motion were as follows; the suppression and release of the steam 
are given in percentages of the stroke of the piston:—- 














should represent 100 cubic feet of room for cargo in the inside of a 
ship. This done they would be all at one, and he did not think 
they would ever get nearer to union than this, because they would 
always differ as to the mode of doing it, and the number of sections 
which would be most valuable. He was not sure that they were 
quite right as to the t of deduction of room for engines. He 
was strongly in favour of the deduction being made, use 
when he remembered what a great benefit steam was to the 
community, and added to that the enormous expense which 
engines and fuel were to the owner or ship, he felt that 
where there was a doubt as to which way the balance should 
turn it ought certainly to turn in favour of steam and not against 
it. He was, therefore, in favour of the deduction, but whether 
their fraction of deduction was the right one or not he would not 
venture to say. There was, however, a great difficulty in —s 
@ more just and true rule, because if they would be quite fair 

the coals, as well as all the engine room on the voyage of the ship, 
ought to be allowed for; but this could not be done, because if 
he wanted his ship to be measured with enormous —— 
he should lay her out the first time to go round the wor! 

and then he should get the whole of her inside allowed 
as room for fuel;and then, if on her next voyage he put 
her on a short trip, it was quite clear that the law would be 
abused, and so it would be in every case where there was a possi- 
bility of its beingdone. He was afraid, therefore, that they could 
offer Mr. Dekke no better plan for the allowance for engine room 
than the one they now had, although it was not so good as he 
wished it to be. In regard to the allowance for the crew, he 
thought, notwithstanding some inconvenience to the charterer, it 
is desirable that the tonnage for the crew should be omitted from 



































Forward Gear. 
Front stroke. Back stroke. 
Notch. Suppression. Release. Suppression. Release. 
i 754 905 76 ih 
3 534 794 53} 80 
5 mia. | 15 54 178 555 
J ae Backwaré Gear. 
Front stroke. Back stroke 
Notch. | Suppression. | Release. 7 Suppression. Release, 
1 764 914 78 93} 
3 50} 79 50} 2 
5 mid. 13 443 13 46 
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well got up and carefully designed. It reflects no small credit on 
the firm, which, we may add, has only recently embarked in 
construction of locomotives. 
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THe Patent QuESTION.—Mr. Macfie i under this title, -pro- 


duced a pamphlet, which he sends free of 1 


ing a stamp to Messrs. Johnson, publishers, 
Although Mr. Macfie’s views are in great measure to ours 
we believe some curious facts may be found inthis little book, __ 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 





Grants and Dates of Provisional Protection for Six Months. 


3625. BERNARD ENGEL, L lane, Ch “A new and 
improved composition for extracting "ink and ironmould from linen and 
woollen fabrics.”—A commanication a Lewis Alexandre de Lobo d’Herlen, 
Boulogne-sur-Mer.—2\st December, | 

118. WILLIAM FIRTH, Rose Villa, Ae Edinbargh, Midlothian, “ Im- 
provements in valves made from india-rubber or other similar elastic 
material, the said valves being applicable in the construction of fluid or 
gaseous pumps, enemas, syringes, spray producers, and other instruments 
where valves are in use.”—13th January, rae 

7(5. Louis ROMAN, Paris, “ I tus for obtaining motive 
power from rivers or streams of water, co for facilitating boats 
and descending rivers or streams.” —2nd March, |868. 

758. CHARLES SCHINZ, Faubourg de Saverne, Strasbourg, France, “ A process 
for the partial elimi nation of the nitrogen from the products of combustion 
and furnaces and apparatus connected therewith ”—4th March, 1968. 

849. WILLIAM EDWIN BUSH and FREDERIC AUGUSTUS BUSH, Commercial- 
road East, London, “A new or improved trap fur catching mice, rats, 
animals, game, or vermin.” —12th March, 1868. 

856. EDWAKD KENWORTHY DUTTON, JOHN HOLME, and HENRY HOLME, 
Manchester, ‘* {mprovements in sewing machines.”—13th March, 1868. 

927. SIRMON[WENKHETM, Rezent-street, London, “ A mode or method of com- 
bining a shirt and waistcoat, or portions thereof, $0 as to be worn either as a 
waistcoat and shirt, or as a shirt only.”"—18th March, 1858. 

941. RUSSELL WILLIAM — Bere pe corte Belfast, 1 Ireland, 
** Improvements in hi and ing mi 
from the surface of roads and | streets.” —19th “March, 1868. 

951. WILLIAM TAYLOR, Driffield, and CHARLES EDWARD TAYLOR, Bradford, 
Yorkshire, ‘*{mprovements in stands or tables for sewing machines and 
Other purposes.”—20th March, 1868. 

961. GEORGE MACDONA, Dowushire-hill, Hampstead, Middlesex, and OSBORNE 
HILLIARD, Pembroke-road, Dublin ** Smprovements in means and appliances 
fur conveyance, transport, and locomotion.”—A communication from Casimir 
Comte de Mankowski, Warsaw, Grand Duchy of Posen. 

963. JAMES OSBORN SPONG and JOHN FREDERICK HADDAWAY, Fulham- 
road, Middlesex, “ Improvements in blow-pipes.”” 

965. HENRY BESSEMER, Queen-street-place, Cannon-street, London, ‘‘Im- 
provements in the manufacture of refined iron and of malleavie iron and 
steel.” 

967. HENRY BESSEMER, Dae tpe pot ore Cannon-street, London, ‘ Im- 
provements in the ble iron and stee!, and in apparatus 
used in such manufacture.” tat Marche 1868. 

969. EDWARD K&NWORTHY DUTTON, Smithy Door, Manchester, ‘‘ Improve- 
ments in valves employed to regulate the flow of water.” 

971. THOMAS POPE, Twickenham, Middlesex, “ Improvements in braces or 
sarpenders,' ”—A communication from Charles H, Cleveland, selma, Alabama, 
U.S. 


ata, 














973. SAMUEL HOLMES, High Holborn, London, “ Improvements in lamps for 
burning offs and spirits.” 

977. CHARLES MCDERMOTT, Devereux-court, London, “ An improved indelible 
pencil for marking linen and other fabrics.” 

978. CLAUDE NICOLAS LEROY, Rue Eugénie Levallois-Perret, near Paris, 
“ Improvements in grease cups or apparatus for lubricating machinery.” 

931. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
**Improvements in metal ties or bands for securing bales of cotton or other 
substance "—A communication from Joseph Wild Branch and Joseph Crookes, 
St. Lou's, Missouri, U.S. 

983. EVARISTS VIGNIER, Fowkes-buildings, London, ‘* Improvements in dia- 
tilling and rectifying spirits, and in apparatus employed therein.” 

935, ALFRED VINCENT NEWTON, Clrancery-lane, London, ‘‘ Improvements in 
thrashing machinery.”—A communication from Auguste Bernard Albaret, 
Paris. —23rd March, 1868. 

987. JOHN STINSON FARMER, Canterbury-road, Kilburn, “ Improvements in 
the apparatus for and in the means of communicating or transmitting signals 
between the parts of a railw ray train, and for signalling on railways in con- 
nection with train working.” 

989. HERBERT BURGESS, Battle, Sussex, ° Improvements in the construction 
of rails for railways and tramways.” 

999. WILLIAM EpWARD GEDGE, Wellington-street, Strand, London, “ An 
improved smoke-consuming fire-place or furnace.”—A communication from 
Ernest Henry, Lisieux, Calvados, France. 

991, WILLIAM ROBINSON BOOTHBY, Adelaide, South Australia, “An improved 
combination of mechanism to produce rotury motion in engines.” 

992. THOMAS WILLIAM FULLER, Leamington, Warwickshire, * Imp ments 
in carriages.” 

993, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
“* Improvements in watches, chronometers, and clocks.” —A communication 
from Clement Exhenry, Monthey, Switzerland, 

994. EDWARD GRAY, “heffield, Yorkshire, ** Imp’ ments in the fi 
of metal bars intended to be made into horse-shoes and other articles.” 

997. JOHN ALCOCK FARRAR and BENJAMIN RALPH HUNTLEY, Hartlepool, 

‘Durham, ** Improvements in ships’ hatches, and in ventilating the holds and 
cabins of ships.” 

999. DAVID LEWIS, Ranelagh-street, Liverpool, Lancashire, “ Improvements 
in portable tables.” 

1001. CHARLES HARRIS, Manchester, “ Certain improvements in machinery 
or apparatus to be employed in the manufacture of paper bags.” 

1002. JOSHUA ANTIL, Wandsworth, Surrey, “ Improvements in stench traps.” 

1003. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in the construction of pocket knives.’—A communication from Robert Wade, 
New York.—24th March, 1868. 

1006. ROBERT LITTLE, Greenock, Renfrew, N.B., ts in 
the temperature of air, in producing ice, in se animal and vegetable 
substances, and in apparatus therefor.”—A communication from Dugald 
Little, Hobart Town, Tasmania. 

1007. ARTHUR ELLIOTT, Fa‘lsworth, near Manchester, and JOHN BARKER, 
Park-street Ironworks, Oldham, Lancashire, ‘* Improvements in apparatus 
for lubricating axles and bearings and other frictional surfaces.” 

1009. ALEXANDER MCGLASHAN, Drury-lane, London, and JOHN HENDRY, 
Arlington-street, New North-road, London, “Improved machinery or appa- 
ratus for mashing substances employed in the making of fermented liquors.” 

1011. JAMES WARBURTON, jun., Sandul, near Wakefield, Yorkshire, *‘ Im- 
provements in steam engines.’ 

1012. GEORGE HAYHURST, Bury, Lancashire, “ Improvements in drying 
cylinders employed in sizing and other machines.” 

1013. WILLIAM BUCK, Upper Tooting, Surrey, “I ts in 
or apparatus for working and locking or controlling ee points and 
signals.” 

1014. THOMAS LANE, Birmingham, ‘‘ Improvements in looms for weaving.” 

1015. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements 
in Machinery for the manufacture ot paper tubes specially intended for use in 

inery.”—A ication from Paul Corpet and Lessieux 
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Moncel, France. 

1016. SAMUEL FISHER, Strand, London, “Improvements in the ornamenta- 
tion of tiles to be used for the purposes of mural and other decoration.” 

1017, JAMES PLANT, Sheffield, Yorkshire, “ Improvements in dram flasks.” 

101%. ALFRED VINCENT NEWTON, Chancery-lane, London, **.Improvements 
in spinning hinery.”"—A jon from Henry Tatem Potter and 
Joseph Griswold Lamb, Norwich, Connecticut, U.S. 

1019. WILLIAM RICHARDSON, Oldham, Lancashire, “ Improvements in ma- 
chines for burring or cleaning wool.” 

1020. THOMAS WHITEHOUSE, Wednesbury, 
blast furnaces,” 

1021. THOMAS SAGAR, THOMAS RICHMOND, CHRISTOPHER CATLOW, Burnley, 
Lancashire, “ Improvements in looms for weaving.’ 

1022. JOHN ANDERSON, Ramsbottom, L “so t 
chinery empioyed for carding wool, cotton, and other fibres.’ 

1023, JAMES JAMESON, Catherine-terrace, Gateshead, cen “* Improve- 
ments in the preparation of safety p-per.” 

1024. Honourable HERBERT GEORGE PHILIP MEADE, Belgrave-square, 
London, .. Improvements in fire-arms, and in cartridges, projectiles, and 
torpedoes.” 

1026. WILLIAM PETER PIGGOTT, Argyll-street, London, ‘‘ Improvements in 
transmitting eleotric telegraph messages, aud in apparatus employed therein.” 
—25th March, 1868. 

1027. EDWYN JOHN JEFFREY DIXON, Bangor, North Wales, “ Improvements 
in mact ‘nery for reducing, planing, smoothing, facing, or otherwise working 
and manufacturing slate, slate slabs, and other stone and materials.” 

1028 JOHN THOMPSON KING, Liverpool, “Improvements in apparatus for 
dressing millstones.” 

1029. WILLIAM ORAM, Salford, Lancashire, ‘Certain improvements in 
hydraulic presses and in the apparatus connected therewith,” 

1030. MATTHEW BROWN ORR, Glasgow, Lanarkshire, N.B., ‘‘ Improvements 
in arrangements and apparatus for drying and preserving animal and vege- 
table substances.”—A communication from Joseph Bancroft, Brisbane, 
Queensland, 

1031. WILLIAM HENRY SAINT AUBIN, Wolverhampton, Staffordshire, “ Im- 
provements in and additions to cocks and taps for drawing off liquids and 
gases from pipes, casks, or other vessels, which improvements and additions 
may also be applied to cocks and taps for filling vessels.’ 

1032. THOMAS BETTNEY, Manchester, “ An improvement in paper cutting 
machines, which improvement is also applicable to certain printing machines, 
envelope and label punching machines, and to other similar machines for 
punching shapes.” 

1034. HENRY DAVEY, Victoria Chambers, Westminster, “ Improvements in 
steam ensines, part of which is applica’ le to steam pumps.’ 

1034. WILLIAM CLARK, jun., Dunfermline, Fife, N.B., and JOHN — 





, “Improvements in 








in ma- 





Paddingtos, London, * Improvements in Jocomotive engines, in part 
cable to steam engines generally, and to railway and other carriages.” 





1035, MARK HAVENHAND and JOHN ALLEN, Dronfield, Derbyshire, “im- 
stons.” 
Hag og mmm in the making of 


Wortley, near Leeds, Yorkshire, “ Im- 
provements in furnaces or kilns for the burning of bricks, pottery, iron ore, 
and other similar substances.” 

1039. WILLIAM SAMUBL PAGs beast Est, Nine Elms, Surrey, “ Im- 
proved h to steam boilers and the cylinders 
of steam and other motive-power engines for ee the priming thereof, 
and for lubricating the pistons and cylinders of engines. 

1940. BENJAMIN BROWNE, King William-street, London, ‘‘ Improved ma- 
chinery for the manufacture of collars, cuffs, and other articles of dress made 
of paper or paper and cloth combined.”—A communication from William 
Nathan Throckmorton, New York, U.S. 

1041. STEPHEN ry pao Red Lion-square, London, and FREDERICK BRAMPTON, 
Bir in letter clips, bill files, and other similar 
clips or ee ae 

1042, JAMES LYALL, New York, U.S., “ Improvements in looms for weaving.” 

1043. JOHN HENRY JOHNSON, Lincoln’ 's-inn, London, * Improvements in 
—_ for burning liquid hydrocarbons.”—A communication from Robert 

Wallace Park, John Charles Love, and William Henry Love, Philadelphia, 
Pennsylvania, U.S. 

1044. THOMAS ROUTLEDGE, Ford Works, near Sunderland, and WILLIAM 
HENRY RICHARDSON, Spring well Paper Works, pees he “Im- 
provements in bleaching esparto and other fibrous substances in paper- 
making "—26th March, 1868. 

1045. ARTHUR WARNER, Laurence Pountney-lane, London, “ Improvements 
in the manufacture of cement.” 

1047. ISAAC BATES and JOHN TAYLOR, Dukinfield, Cheshire, “* An apparatus 
for cleaning the flues of boilers and boiler seatings.” 

1049, JOSEPH MAURICE, Langham-place, London, ‘‘Improvements in the 
means or method of producing optical illusions.” 

1050. FREDERICK BAUMAN, ‘Weilington-street, Strand, London, “The pre- 
paration of a n o! ical substances, and its novel 
application to the treatment of wood or other fibrous material in the pre- 
paration of paper pulp.” 

1051. GEORGE HODGKINSON, Manchester, “ Improvements in the method of 

producing designs or patterns upon woven fabrics.” 

1052. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements in 
the construction, arrangement, and application of steam engines.”—A com- 
munication from Ferdinand Michel Ernest Nillus, Paris. 

1053. PATRICK ADIE, Pall Mall, London, “Improvements in means and appa- 
ratus for shearing sheep and clipping horses and other animals.” 











Aprit 17, 1868. 
Se aggre, Tads Week Honm, Renae, Grooming horses.’ 
1047. hee he BAPTY, Grafton-street, and EDWARD BRYDGES oo, 
par ye Apes, 1888 Wellington-road, Dublin, “Guide for sewing machines. 
1048. GEORGE JACKSON, waste, Little Marlow, Buckingham, “Supports 
for cues."”—12th April, 1865, 





Patents on which the Stamp Duty of £100 has been Paid. 
876. FRANCIS TAYLOR, Romsey, ae. “Receiving, drying, and 

leodorising human excrement.”—9th April, 1861. 
= HENRY WILDE, Manchester, “ Electromagnetic telegraphs.”—8th April, 


861. 
= aa: Gyg, Wandsworth-road, Surrey, “‘ Obtaining light.”—15th 
pri 1. 

933 ROBERT RANSOME, Ipswich, Suffolk, “ Inkstands.”—16th April, 1861. 
1009. EDWARD HAMMOND BENTALL, Heybridge, near Maldon, Essex, 
“ Constructing the framing of various kinds of agricultural implements.”— 

23rd April, 1861. 
891. JAMES LANCELOTT, Brownlow-road, Dalston, Middlesex, *‘ Sheet metal 
chains.”—~11th April, 1861. 
892. THOMAS [\ON, Poultry, London, THOMAS SMITH, Tenter-lane, Leeds, and 
y ~~ 5 tees Bank Foundry, Leeds, ** Preparing seeds, &c, Th 
, 1861. 


Notices of Intention to Proceed with Patents. 

4. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane. London, 

“ Improvements in cutters for forming wood mouldings, and for other like 

see ge ”"—A communication from John Whitworth, William Whitworth, 

and Alexander Bold Halliwell, Cleveland, Ohio, Ae S.—8th January, 1863. 

lll, JOHN HENEY JOHNSON, Lincoln’s-inn-fie! ids, London, “ Improvements in 

pipes for smoking.”—A communication from Thomas Monro Hammond, 
Montreal, Quebec, Canada.—11th January, 1868, 

258. KENELM JOHN WINSLOW, Montpelier-row, Twickenham, Middlesex, 

“An improved method of conveying rotatory motion to axles.” —25th Janu- 


ary, 1868. 

493. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved mode of and apparatus for extracting and condensing the 
volatile portions of ores.” —A ay neg = Ferdinand Formhals, San 
Francisco, California, U.S.—13th February, | 

755. FREDERIO THOMAS BAKER, Fleet- street, cae “Improvements in the 
manufacture of cartridge cases.’ 





756. JAMES JOHN FREDERICK STEVENS, Darlingt orks, th ~ 
Surrey, ** Improvements in the construction of railw a o 
"—5th March, 1868, v ae 





1054. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, “ 
in breech-loading fire-arms.”—A commanication from Laurent Bovy, “Litem 
Belgium. 

1055, CHARLES BARTLEET JAMES, Redditch, Worcestershire, ‘‘ Improvements 
in securing and wrapping up needles.” 

1056. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in engines for obtaining motive power by means of steam, air, gases, or 
fuids.”—A communication from Claude Ferdinand Lacombe, Chalons-sar- 
Saone, France. 

1057. HENRY JONES, jun., Soho-square, and WILLIAM FREDERICK DE LA 
RUE. Bunhill-row, London, * [mprovements in whist counters.” 

1058, JAMES GRAFTON JONES, Blaina Ironworks, near Newport, Monmouth- 
shire, “ Improvements in apparatus for hauling minerals in mines and for 
raising water from mines and other places.” 

1060. SAMUEL CUNLIFFE LISTER, Manningham, near Bradford, Yorkshire, 

in the fi of cut-pile fabrics.” -27th March, 1868. 

1062, JOHN GUEST FILDES, Elton Bury, Lancashire, “An improved bearer or 
support for conveying lad'es containing molten metal.” 

1063. THOMAS CHARLES CURRIE, Kensington, Middlesex, ‘‘ An improved pro- 
cess for the preservation of milk.” 

1064. HENRY GEORGE WARREN and SAMUEL STUCKEY, Deptford, and 
PHILIP FROUD, Greenwich, Kent, ‘‘Improvements in revolving iron 
shatters.” 

1055 JOHN MACINTOSH, North Bank, Regent’s Park, and WILLIAM BoaGerr, 
Lindsey Houses, Chelsea, London, ‘‘ improvements in boots and shoes.” 

1056. CHARLES JOYNER, Birmingham, ‘* Improvements in water-slide 
gaseliers.” 

1067. JAMES CANE COOMBE, Charles-street, Holloway, and JOHN POOLE, 
Riley-street, Chelsea, London, “ Improvements in coating iron, steel, and 
such like surfaces, and protecting and preserving them from the corrosive 
action of sea or salt water, and the oxidising influence of damp air, wet, and 
moisture.” 

1038. WILLIAM JUDSON AbDIs, Tanna, Bombay, “ Improvements in the 
permanent way of railways.” 

10)9. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
improved apparatus for moistening postage and other stamps, to prepare 
them for application.”—A communication from Victor Mollard, Faubourg 
St. Martin, Paris. 

1070. WILLIAM ROBERT LAKB, Southampton-buildings, Chancery-lane, London, 
“ [mprovements in filters. wa communication from Henry Torstrick, New 
York, U.8.—28th March, 1868. 

1071. HENKY ARMSTRONG, Tow Law, Durham, ** Improvements in the manu- 
facture of steel and homogeneous iron.” 





788. JaMes Rwy jun., ay er Lanarkshire, N.B., “ Improvements in 
ite candles and in the machiner, 
peal mee therein.”—6th March, 1868. vinidinianitead 

846. WILLIAM THOMPSON, Rathbone-street, Canning Town, Barking-road, 
age “ Improvements in the manufacture of iron castings."—12th March, 

871. WILLIAM BELLHOUSE, jun., and RICHARD ASHWORTH, Manchester, 
“Certain improvements in carding engines.”—14th March, 1868. 

928. BENJAMIN EDWARD REINA NEWLANDS, Malvern-terrace, Chariton, 
Kent, “Improvements in treating and obtaining products from spent oxide 
of iron which has been used in gasworks or otherwise, to separate sulphur 
from sulphuretted hydrogen, and in the purification of sulphur vbtained from 
such oxide of iron.’"—18th March, 1868. 

1083, CHARLES SHOEMAKER TYSON, Prince George, Maryland, U.S., “ Im- 
— meno for taking up the recoil of heavy ordnance.’ —30¢h 

‘ar 

3413. JOHN CLOWES WOOLFIELD, St. Alban’s, Hertfordshire, “* Improvemen‘s 
in boilers for heating water to supply pipes, tubes, or other apparatus for 
warming buildings.” 

3415. EDWARD PRICE, Hampton Wick, Middlesex, “ Improvements in appa- 
ratus for regulating the supply of gas to burners.” 

3420. DAVID BARKER. Northfleet, Kent, “ Improvements in the construction 
of chambers for drying artificial fuel and other substances.” 

3241. WILLIAM BLACK and THOMAS HAWTHORN, Gateshead, Durham, “ Im- 
provements in valves for steam engines.” 

3425. GEORGE BREEN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in steam 
winches, which are also applicable to other similar purposes.”"—A communi- 
cation from Joseph Corradi, Marseilles, France. 

3429. WILLIAM BRADSHAW LEACHMAN and JOHN HOLROYD, Leeds, atin, 





— machinery for leather shaving and dressing. "—2nd December, 
5 
3430. JOHN HAYS WILSON, Liverpool, Lancashire, ‘ licabl 





to waterclosets and pumps connected therewith, which et improvements 
are applicable to lift pamps g —3rd 1867. 

3447. THOMAS STEPHENSON, GEORGE BALME STEPHENSON, and BENJAMIN 
STEPHENSON, Bradford, Yorkshire, “An improved mode of waxing warps 
in the process of weaving.” 

3451. EDWARD THOMAS HUGHES, Chancery-lane, London, “ An improved 
lighting, heating, and cooking apparatus. part of which is applicable to other 

purpores,”——A communication from Zoeth Durfee, Philadelphia, U.S. 

3438, JOHN FARRAND CLARKE, Moorgate-street, London, “ Improvements in 

means and apparatus to be applied for — snow and ice in public 
hfares or otherwise.”—4th December, 1867. 








1072. OLIVER ORMROD, Eagley, near Bolton, Lancashire, ‘ ts in 
machinery or apparatus for washing, bleaching, dyeing, ‘and poe hanks, 
and cops of yarns and thread, woven fabrics, and other articles.” 

1073. CARL FRIEDRICH CLAUS, Middlesborough-on-Tees, Yorkshire, “ Im- 

ts in the of iron.” 

1074, CARL | FRIEDRICH CLAvs, Middlesborough-on-Tees, Yorkshire, ‘“‘Im- 
provements in the e of lieable iron, and in process of re- 
heating the same for the oe of rolling or ——— it. ~ 

1075. BERTRAM MITFORD, Ci Impr ts in 
apparatus for communicating with deaf or dumb persons.” 

1076. JOHN HENRY JOHNSON, Lincolu’s-inn-fields, London, “ Improvements in 
the manufacture of cast steel and malleable iron from cast iron, and in the 
apparatus or means employed therein.”"—A communication from Francis 
Ellershausen, Ottawa, Canada. 

1077. JOHN Hi NRY JOHNSON, Lincoln’ 's-inn-fields, London, “ Improvements 
in the treatment of cork, and in the of a new p d or ma- 
terial therefrom applicable to various useful purposes.”—A communication 
from Henry Hauer and William Howeil, Philadelphia, Pennsylvania, U.S. 

1078. JOHN HENRY JOHNSON, Lincoln’s- “inn. fields, London, ‘‘ Improvements 
in the manufacture of cast steel, and in furnaces to be employed therein, 
which furnaces are also applicable to the re-melting of metals generally.” ~—A 
communication from Francis Ellershausen, Ottawa, Canada. 

1079. JAMES FRANCIS HADLAND, Birmingham, ‘ Improvements In metal ties 
for securing bales of c tton or other sub "—A from 
John Edson Sweet, Syracuse, New York, U.S. 

1080. FRANCIS WIRTH, Frank‘ort-on-the-Maine, Germany, “ An improved 
mode of and apparatus for pping or di iz the p of railway 
trains.” —A communication from George Krauss, Munich, Bavaria. 

1081, JOHN MARSH DAY, Trinity-square, Southwark, Surrey, ‘‘ Improvements 
in decorticating seeds and oil nuts, and in the machinery employed therein.”’ 

= JAMES oe and JAMES WHARRIE, Glasgow, Lanarkshire, N.B., 

for the manufacture of cast iron pipes and 

similar articles. Tar 9th ‘March, 1868, 


Inventions Protected for Six Months A the Doposit of 
Complete Specificatio 

1110. WILLIAM ROBERT LAKE, vce wp gel buildings, + London, 

in y of horseshoe nails.” —A 
communication from Silas Safford yon Dorchester, Massachusetts, U.S. 
—lst Aprii, 1868. 

1120. WILLIAM EDWIN BOARDMAN, Chancery-lane, London, ‘‘ A new and 
useful improved steam and water packing for use in packing stuffing-boxes 
of steam engines, making joints, and other like parposes.”—A communica- 
tion from Wiliam C. Selden, Brooklyn, King’s County, New York, U.8.— 
2nd April, 1868. 

1128, CyRUS W. BALDWIN, Boston, Suffolk, Massachusetts, U.S., “ A new 
and useful device or instrument for measuring and registering the amount of 
@ flowing liquid.”—3rd April, 1868. 

1159. CHARLES DESNOS, Chancery-lane, London, “ Improvements in the per- 
manent way of railways.”—A communication from Charles Ferdinand Zorés, 
Boulevard St. Martin, Paris.—6th April, 1868. 

1167. ALEXANDER LYMAN HOLLEY, Harrisburgh, U.S., “* Improvements in 
the manufacture of iron and steel.”—7th April, 1868. 


Patents on which the Stamp Duty of £50 has been Paid. 

1039. HENRY BRiDsoN, Bolton, Lancashire, “Clamps for stretching frames 
and other putposes.”"—12th April, 1865. 

989. EDWARD os Vimiera place, South Lambeth, Surrey, ‘* Fire-places.”’ 
—Tth April, 1865. 

1024. STEPHEN WRIGHT, Smethwick, Staffordshire, ‘‘ Wheels.”—11th April, 


“ Bolting and locking 





























1865, 

1045, JOHN MATTHIAS HART, Cheapside, London, 
arrangements.”-—12th April, 1865. 

1046. THOMAS JEFFERSON MAYALL, Red Lion-court, Fleet-street, London, 
* Fire-arms.”- -12th A , 1865. 

1051, ALFRED VINCENT NEWTON, Chancery-lane, Loudon, “ Improved con- 
struction of Giffard’s injector.” — 12th April, 1865. 

1077. ALBERT WARD HALE, New York, U.s., ** Mincing meat, &c,”—17th 
April 1865, 

1104. DAVID GREIG, Leeds, Yorkshire, “ Machinery for cultivating land.”— 
20th April, 1865. 

1041. FREDERIC PELHAM WARREN, Southsea, Hants, “Cooking utensil.”— 
—12th April, 1865. 


a PAYNE, Otley, Yorkshire, “ Printing machinery.”—11éh April, 





3463, STANHOPE PERKINS and WILLIAM SMELLIE, Gorton, near Manchester, 
** Improvements in the manufacture of malleable metal of a steely quality 
partly from B»ssemer ‘ scrap’ or other Bessemer metal.” 

3464. JAMES GIBSON ScoTT, Edinburgh, Midlothian, N.B., “An improved 
means to be employed for effecting the safe transmission of! money or money 
orders, also improvements in the formation of documents that have to be 
separated.” 

3166. ARTHUR CHARLES STERRY, Woodgate Cottage, Ewell, Surrey, “Im- 
provements in engines worked by heated air or gas.” 

3470. EDMUND ALFRED PONTIFEX, Shoe-lane, London, “ Improvements in 

*—5th D 





867. 

3482. PAUL RAPSEY HopGs, *Adam-street, Adelphi, London, ‘‘ Improvements 
in machinery and apparatus for heating and forming metals for railway 
wheel tires.” 

3484. JAMES BEALL MORRISON, Goodge-street, London, “‘ Improvements in 
the construction ef ——e, chairs, | more especially designed for dentists, 
parts of such imp being ble for other pa 

3486. JOHN BLAKEY, Liverpool, Lancashire, and HOWARD BUSBY Fox, Oxton, 
Cheshire, ‘Improvements in collars, cuffs, anklets, belts, and other like 
articles of wearing apparel.” 

3492, ROBERT WARRY, St. Mary’s Barracks, Chatham, Kent, “ Improvements 
in the construction of breech-loading fire-arms.”—7h December, 1867. 

3497. WILLIAM CLAPPERTON, Johnstone, Renfrew, N.B , ‘‘ [mprovements in 
machinery for shaping cask headings and similar articles.” 

3498. (WILLIAM CLARK, Baker-street, Portman-square, London, ‘A new 
instrument for clipping or shearing horses or other animals, also applicable 
to other similar useful purposes.” 

3499. LAUCHLAN ROSE, Leith, Scotland, “‘ An improved mode of preserving 
vegetable juices.”—9th December, 1867. 

3509. JOHN GROUT and EDWIN MATHEWS, I sin 
apparatus for training or growing hops or other aaa which ‘improvements 
may also be applied to —_ posts and other posts or supports for variou 
parposes.”—10th December, | 

3521. GEORGES HENRY NICK, Paris, “An improved sheave or pulley for 
ships’ blocks or other purposes.”—11th December, | 

3528. RICHARD ROBERTS and PHILIP WILLIAMS, Pontypridd, “ An improved 
equilibrium slide valve for steam engines.” 

3529. ROWLAND WILLIAM BROWNGSILL, Walsall, 
ments in water tuyeres for blast furnaces, smiths’ rae and | as other like 

purposes.” —12th December, 1867. 
3547. WILLIAM MCILWRAITH and JOSEPH BONNER, Glasgow, Lanarkshire, 
“Impr in tus to be applied to looms for weaving.”— 





ft “ 











apy 


, 1867. 

3566. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the extraction of ammonia from fermented and other liquids, and 
in the regeneration of the agents used in such —A 
tion from Armand Coste and Louis Taupin de Rosuay, Boulevart St. Martin, 
Paris. —15th December, 1867. 

3571. JOSEPH BOOTH, Joun BOOTH, and JEREMIAH BOOTH, Rodley, near 
Leeds, Yorkshire, “ Improvements in means or apparatus for effecting the 
cutting or dressing of stone.” 

3577. WILLIAM HENRY KERR, Clontarf, Dublin, 
paration of material to be used in the manufactare of 
—16th December, 1868. 

3587. ERNEST MARIE DU Boys, Paris, “ Improvements in liquid meters, or 
apparatus for measuring and registering the volume of water or other liquid 
flowing under pressure through pipes or ducts.”—17th December, 1867. 

3614. WILLIAM HADEN RICHARDSON, Glasgow, Lanarkshire, N.B., ‘‘ An im- 
proved ap aratus to be employed in the manufacture of iron and steel.”— 
19th December, 1867. 

3689. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Improvements 
in butt hinges."—A communication trom Benjamin Franklin Barker, San 
Francisco, California, U.S. 

3699. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in motors or apparatus for generating motive power, and in the method of 
applying the same to ace useful effect."—A communicaticn from 
Benjamin Talbot Babbitt, New York, U.S.—28th December, 1467. 

296. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“An improved pavement.” —A communication from Clarendon Williams 
and Thomas Stevens, New York, U S.--28th January, 1858. 

337. JOHN HENRY JOHNSON, Lincol»’s-inn-fields, London, ** Improvements in 
steam engines.’—A communication from Edward Nicoll Dickerson, New 
York, U.S8.—3lst January, 1863. 

377. ROBERT MORTON, Cambridge-lodge Villas, Hackney, Middlesex, “‘ Im- 
provements in refrigerators or apparatus for cooling liquids, parts of which 





“Improvements in the pre- 
porcelain and pottery.” 
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THE ENGINEER. 





287 




















improvements are also applicable to distillation, surface condensation, and Class 5—BUILDING. standards and pendants of wire or cord for the same purpose. The sides and 
” P ‘ . fi based by ai other 
Ce eee eo ra mproremente i barca ot | Tludong Brick and Tie Machines, Brick, Wes, Drain Pipe, | teat tends chet hte mc wide Grooes ar et on he nea ofthe 
, a +. ides of the box, , for a glass lid to side within. This lid is to 
sleeping accommodation, principally intended for military purposes.”—20th 9612. W. LE Duo. St. H ¥ , “ Mode of oth ec” ny = + La tt adn Ty Ae pets hf mn arts tae 


. 1868. 

599. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“ Improvements in electrical signal or alarm apparatus.”— A communication 
from George Washington Shawk and Job Franz, Cleveland, Ohio, U.S.—22nd 
February, 1868. 

677. CLINTON EDGCUMBE BROOMAN, Fi Tendon, *‘ Improvements in 
the manufacture of moulds for moulding glass or like material.”—A commu- 
nication from Jean Baptiste Shote, Paris.— , 1868. 

947. COLIN MATHER, Salford, T hire, “ Imp’ in machinery and 
apparatus for open'ng and cleaning wool and other fibrous snbstances.”—A 
communication from Charles Grandison Sargent, Graniteville, Massachusetts, 
U.S.—20th March, 1868. 

1006. ROBERT LITTLE, Greenock, Renfrewshire, N.B., “‘ Improvements in re- 
ducing the temperature of air in producing ice, in preserving animal and 
vegetable substances, and in apparatus therefor.”--A communication frown 
Dugald Little, Hobart Town, Tasmania.—25th March, 1868. 

1110. WILLTAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Imp ments in hinery for manufacturing horse-shoe nails.”— A com 
munication from Silas Safford Putnam, Dorchester, Massachusetts, U.S.— 
Ist April, 1868. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payahle at the Post-office. 5, High Holborn, to Mr 
Bennet Woodcroft, Her Majesty’s Patent-office, Southampton-buildings, Chan- 
cery-lane, London. 


List of Specifications Published during the week ending 
ilth April, 1868. 

9397, 1s. 4d. ; 2398, 1s. 6d. : 2404, 8d. ; 2408, 8d. ; 2432, 95.3 2450, 8d. ; 

2452, 10d ; 2454, 1s. 8d.; 2460, 10d.; 2161, 6d. ; 2464, Is, 2d. ; 2465, 10d. ; 
2468, 1s. 6d.; 2474, 6d. ; 2476, Is.; 2481, 4d.; 2483, 4d. ; 2484, 8d. ; 
10d. ; 2487, 84.; 2488, 8d. ; 2489, Is. 4d.; 2490, 4d ; 2491, 4d.; 2492, 4d, ; 
2494, Sd. ; 2495, 4d. ;°2496, 8d. ; 2498, 4d.; 2499, 44. ; 2506 ; 
2502, 4d.; 2505, 4d.; 2506, 1s.; 2510. 4d.; 2512, 4d.; 2514, : 
2516, 10d. ; 2517, 4d.; 2518, 4d.; 2519, Is. 4d. ; 2521, Sd. ; 2522, dd.; 2523, 
4d.; 2524, 4d. ; 2525, 4d.; 25°6, 8d. ; 2528, 8d. ; 2531, 4d. ; 2532, 4d.; 2535, 
4d.; 2536, 4d.; 2538, 4d.; 2589, 10d. ; 2540, 4d.; 2552, 38. Qd.; 2575, 10d.; 
2581, 4d. ; 3016, 4d. 




















All persons having an‘interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 








ABSTRACTS OF SPECIFICATIONS. 
descriptions are made from Abstracts 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVEBS. 
Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

2591. J. Rem, Glasgow, “A atus for finishing paris of locomotive 
wheels.” — Dated \3th September, 1867. 

This invention relates, principally, to the crank pin-holes in locomotive 
wheels, and the improved apparatus comprises arrange rents for accurately 
adjusting a pair of wheels by the journals of their axle, for insuring the crank 
pin-holes being accurately in planes at right angles to each other, and parallel 
to the journal axis, and .or forming these holes with a uniform and correct 
taper. The improved details fo: forming the taper are also applicable to’ the 
axle holes. 

2600. W. E. NEWTON, Chancery-lane, London, “ Increasing the efficiency of 
steam for motive power purposes.” A communication.—Dated \4th Sep- 
tember, 1867. 

The object here is to increase the efficiency of steam asa mechanical acent 
for driving machinery, &c., by employing, in conjunction with it, highly- 
heated air under pressure from an air-forcing engine, and mixing this air and 
steam together in the steam chest on their way to the cylinder of the engine. By 
these means a reheating or superheating of the steam, after it leaves the 
boiler; and while it is confined within the steam chest and cylinder, will be 
effected. IKeference to the drawings is necessary for a full description of the 
invention, 


2611. C. HOLSTE, Henrietta-street, Covent-garden, London, “ Blast furnaces.”— 
Dated \ith September, 1867 


THE 


This invention relates to improvements in the hearth of blast furnaces in 
which the scoria or slag is continually discharged, but in such manner as to 
remain at the same level within the hearth with as little fluctuation ss pos- 
sible. The hearth is completely closed by carrying the walls to the bottom on 
all sides the tymp ; the forepart of the hearth, and the dam ased heretofore in 
blast furnaces, are done away with by this construction. 





Class 3.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c, 

2598. F. A. BONNEVILLE, Bayswater, *‘ Railway brake.” A communication.— 

Dated \4th September, 1867. 

This invention consists in interposing the bent back lower ends of the iron 
blocks between the wheels and the rails. The blocks of each carriage are 
secured by connecting rods, and the whole is suspended on rollers at the upper 
ends of the Mocks and rolling on an iron bar placed in an inclined plane, and 
forming part of a frame fixed under the carriage. Each apparatus is connected 
with the fillowing and the preceding one by iron bars and the keys, which 
may be taken off at will to set the carriages free from each other when desired. 
The apparatus of the first carriage is connected with a piston-rod working in 
& special cylinder of the steam engine. By actuating this piston all the blocks 
are repelled backward, and at the sane time lowered to a level with the rails, 
the rollers run along the Inclined planes from the front towards the rear; each 
wheel then mounts on its corresponding block and slides with friction on the 
rail, thus operating the stoppage of the traiu. 

2605. P. CRANSE, Dorset-place, Dorset-square, London, “ Propelling boats, ‘ships, 

&c.”—Dated \6th September, 1867. siisnieias 

This invention consists in the employment of a cylinder or cylinders closed 
at the inner and open at the outer end, and inserted in the side or sides of the 
vessel, in which cylinder or cylinders is or are contained a similar cylinder 
capable of working therein by the action of the piston rod of a steam engine. 
The inner cylinder is driven and caused to act as a piston or plunger on the 
water by a rod passed through the closed end of the outer cylinder, and con- 
nected to the piston rod of the engine or other motive power. There are other 
features comprised in the invention.—Not proceeded with, 





Class 8.—F ABRICS. 

Including Machinery and Mech L Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. ; 

2613. W. BRAILSFORD and 8. GADSBY, Nottingh 

made on twist lace machines.” —Dated \7th September, 1867. 
The patentees claims the arrangement of the warp threads and bobbin threads 
in such manner as to produce an open ground or mesh in conjunction with 
fine weavings and the ornamentation thereof by the use of embroidery threads, 

80 as to present a resemblance to the pillow or hand-made lace known as 

Chantilly lace, as described. 

2624. C. LISTER and G, STOREY, Manchester, “ Looms.”— Dated 18th Sep- 

tember, 1467. 
The documents relating to this invention are with the law officers under 
objection, and cannot at present be seen. 

2628. H. M. MELLOR, Nottingham, ‘‘ Circular knitti ‘rames.”—Dated 18th 

September, 1867. 4 
This invention relates to arranging that class of circular knitting frames in 
which a circle of fixed needles is employed in sach manner as to produce work 
with a tuck, rib, or seam down it from end to end, so that the work may more 
nearly resemble that produced on a flat frame, and also arranging such knitting 
frames so that they may produce ribbed work. The details of the invention 
are too voluminous to be quoted here. 





« Den: 
fT 





of lace 





Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, de. 
6227. T. B. WILKINSON, Jpswich, “ Apparatus for crushing beans, oats, 4c.” —~ 
Dated 18th September. 1861." A ee 
Here, at the lower end of a hopper into which the grain or seed to be 
crushed is placed, is an outlet case or trough in which are enclosed two serrated 
surfaces, between which the grain or seed must pass as it leaves the hopper. 
One of these serrated surfaces is formed ona flat plate, which, by a weighted 
hand lever on the outside, can have a vertical to and fro motion imparted to it. 
other serrated surface, which may be somewhat curved, is carried by and 
can be turned on a centre or pin at its upoer end, and the lower end of this ser- 
rated plate is acted on at the back by ascrew in sneh manner that it can be 
set to or from the lower end of the moving plate.— ot proceeded with. 





—Dated \1th September, \867. 

Here the pieces of slate. &c., are made in the form of squares, having two 
of their corners situated diagonally opposite to each other cut off or removed- 
so that the piece of slate, when prepared for use, presents the form of a six, 
sided figure. In laying the pieces of slate they are in horizontal 
rows, with their shorter sides in juxtaposition, the lower rows being first laid 
and each succeeding row above so placed that its lower corners overlap and 
cover the Joints or intervals between the shorter sides of the pieces of the lower 
row. 





Class 6—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, £c. 
2654. C. E. BLAND, Blandford-street. Portman-square, London, and J. GREEN, 
Benonien, “Cartridge for breech-loa ding fire-arms.”— Dated 21st September, 
867. 

Here the cartridge is shot out direct from the barrel of the gun, no metallic 
case being required. The inventors construct the case in the usual way, but 
prefer using waterproof paper; they then place a small portion of detonating 
powder between two or more pieces of pasteboard, which pieces of pasteboard 
are perforated and pressed down upon the powder; upon this pasteboard a 
layer or lavers of valcanised india-rubber is or are placed, through which the 
pin or striker of the breech apparatus penetrates the cartridge at its base, thus 
causing the explosion. With this cartridge no extractor is required.— Not pro- 
ceeded with. 

Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2594. R. LOWE, and J. SAYLOR, Birmingham, “ Manufacture of articles of 

Jewellery.” — Dated 13th September, 1867. 

Here the patentees form the body or foundation of the article of wire gauze, 
made of gold wire, or wire of other metal or alloy. The wire gauze is readily 
fashioned into the required shape, and the figure of the article is secured by an 
edging made of a piece of open-jointed tubing of small diameter. : 


Class 8 CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, Preparation and Preservation of Fi 
Brewing, Tanning, Bleaching, Dueing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

2596. S. DALTON, Chester, “ Manufacture of iron and steel.”"—Dated 13th 

September, 1867. 

The patentee claims treating iren in a manner similar to the puddling or 
boiling process until it is in a state fit to be balled or made into blooms for 
shingling or rolling, and then, in place of so doing, melting the metal and cast- 
ing it into moulds. He also claims adding spiegeleisen or other cast iron to 
the puddied or boiled metal when it is in a state fit for balling or forming into 
blooms for shingling or rolling, and when the mixture is thoroughly melted 
casting it into moulds. He also claims constructing farnaces having flues 
ander the working bed in the manner set forth. 


-_, w. a Dartford, “ Painting fabrics, &c."—Dated 18th Sep- 

Here the patentee prepares the fabric ‘which he prefers should be of silk or 
wool) by dyeing it with an aniline colour ; it may be magenta or purple, or 
other dye, such as is prepared from aniline, and he then prints upon the fabric 
so dyed the pattern desired, using for this purpose an alkali (he prefers potash) 
thickened with gum and sulphate of lead; or it may be other powder which 
will prevent the pattern spreading. He then places the piece in a steam box 
together with red prussiate of potash and oxalic or other acid, and the steam 
being turned on a gas is generated, which, acting with the material which has 
been printed on to the fabric, discharges the aniline dye in the parts on to 
which the alkali has been printed, and so a white figure is obtained. 

2604. J. Jeves, Uj Holloway, “ Substitute for oilskin waterproof, d¢."— Dated 
14th September. 1867. ™ a“ 

The patentee takes blotting paper, tissue paper, or thick paper, and covers 
or saturates the same on one or both sides with a solution or compound of the 
following ingredients :—Gutta-percha about one part, gum shellac about one 
part, coal tar about two parts, and methylated spirit about four parts. The 
gutta percha, shellac, and tar are to be mixed separately from the spirit at a 
temperature of about 212 degrees Fah., and then the spirit is to be added 
so as to form a co «plete solution of the ingredients, 

2606. G. PICKIN, Birm ** Treatment and preparation of mineral oils 
and spirits for illuminating, &c.”’—Partly a communication.—Dated 16th 
September, 1867. 

This invention has more particularly for its object improvements in the pre- 
paration of volatile spirits obtained by the distillation or refining of petroleum, 
shale or coal oil, or gas tar, or other analogous mineral olls, whereby the illu- 
minating power of such spirits or light oils is improved, and by which means 
they are rendered safe and free from danger by explosion or ignition by con- 
tact of flame with the vapours. And for the purpose of carrying out the im- 
provements as above described the patentee takes a quentity of light oil or 
spirit, and to every hundred gallons by measure he adds the following in- 
gredients—viz. : Of pulverised hemlock bark, 1} 1b. ; flax seed, 1} Ib. ; white 
oak bark, 4 Ib. to 5 \b.; muriate of soda or common salt, 31b. to51b. These 
are to be carefally mixed with a portion of the bulk of the spirit or other light 
oils, and, after being steeped for a sufficient time, are to be strained off through 
suitable strainers or bags and then returned to the main bulk of the spirit or oll 


2608, P. DUMONT, Stoke Newington-road, ‘‘ Soap.”"—A communication —Dated 
16th 


, 1867. 

The soap forming the subject of this invention, and which the inventor 
calls mineral soap, is composed of potash of commerce, animal fat, cocoa-nut 
oll, river water, carbonate of potash, and fine sand. The proportions are as 
follow :—Potash of commerce, 6 kilogrammes ; animal fat, 22 kilos. ; cocoa-nat 
oll, 2 kilos.; river water, 9 kilos. and 950 grammes; carbonate of potash, 
50 Kilos. ; fine sand, 50 kilos.—Not proceeded with. 








Class 9.—ELECTRICITY. 
Including Electric,.Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
2599. W. G. BROWNSON, Wellsville, Ohio, U.S.A., “ Telegraphic apparatus.” — 
Dated 14th September, 1867. ‘ 
The documents relating to this invention cannot, at present, be seen, an 
extension of time for completing the patent having been petitioned for. 
2622. F. H. FARLEY, Kentish Town-road, London, “ Apparatus testi 
telegraph conductors.” — Dated \8th September, 1867. * oul sad 
i cannot be described without reference to the drawings. 








Class 10.—MISCELLANEOUS, 
Including all Specifications net found under the preceding heads, 
2559. J. H. BROWN, Romsey, Hants, ‘* Production and manufacture of com- 
pressed leather and articles of leather.”"—Dated \0th September, 1867. 

Here the patentee reduces shoemakers’ shavings and the refuse cuttings of 
untanned hides to pulp in a papermaker's engine, and adds thereto, say. ten 
per cent. of untanned fibres to 100 Ib. of tanned leather fibres, and introduces 
about 4 Ib. of dissolved glue; he amalgamates them in a rag engine. He 
then takes wire moulds and uses therewith woollen felt, and by pressure, 
while the fibrous materials are in a soft plastic condition, forms them into 
sheets of the required thickness. 

2564. J. RAB, Lower Sydenham, “ Portable apparatus for cleansing and filtering 
water for army and other .""— Dated \0th September, 1867. 

This apparatus consists of a double cistern of metal carried on a suitable 
framing or cart body mounted on wheels for the purpose of transportation. 
The bottom of each half of the cistern inclines downwards, and has a central 
well or channel provided with a pipe or cock at the bottom for drawing off the 
sediment. The cistern is supplied with water from any source, such as from a 
pond, when on the march, for instance, either by a hand pump placed on the 
ground or fixed at any point on the cart outside the cistern. In the well or 
bottom of the cistern the patentee places a filter open at top and bottom, and 
enclosed in a casing in such manner that the water entering from below will 
pass through the filter and then into the casing, with which delivery pipes 
extending at back of the cistern, are connected provided with taps for drawing 
off the cleansed and purified water. The cistern may be mounted on two or 
more wheels and fitted with one or more filters. 

2565. J. WHITTOME, Walworth, London, “ Bal ses for pressing cotton 
0°—Dad eh Pareay en eR mi : 

The patentee claims the mode set forth of ing and ging the 
several parts of the for p "g cotton and of applying the pres- 
sure of steam in combination with hydraulic pressure to compress cotton and 
other substances into bales for convenient an The down pressure is 
given to the follower for compressing the cotton, &c., by steam power, and the 
up pressure is given to the hydraulic follower by hydraulic power. 

2567. J. POTTLE, Little Bealings, Suffolk, “ Cucumber box.”—Dated 10th Sep- 
tember, 1867. 
Here the patentee forms the box of glass or wood and glass bined, or of 








ing in the middle. 
2568. C. MATHER, Manchester, “‘ Machinery for washing ores, grain, wool, 4c.” 
— Dated 11th September, 1867. 

The patentee claims the application of a revolving cylinder with internal 
screw or worm and bucket or lifters, and either with or without perforations 
at the discharging end, for washing ores and other substances as described. 
2569. E. K. DUTTON and S. MASON, jun., Manchester, “ Impr ts in the 

of hydro-extractors and in the method of supplying lubricating 
matter to the same, &c.""—Dated \1th September, 1867. 

These improvements in the bearings of hydro-extractors relate to the bear- 
ings in which the journals of the cage shaft run, and consist in forming the 
bearings of three or more blocks or pieces of hard wood suitably formed to be 
fitted into recesses formed in appropriate portions of the hydro-extractor or its 
framing, the said blocks of wood being arranged at equal distances around the 
centre of the shaft, taper keys screwed at one end and fitted with nuts being 
employed to force the blocks nearer to the shaft as they wear. The bearing 
ferme’ by the blocks of wood is preferably bored to fit the journal, as is usual. 
In the case of an upright bearing an oil case or dipper of a circular form is 
fitted below the bearing in such a manner as to revolve with the shaft and to 
catch the oil as it rons from the bearing, the circumference of the said oil case 
forming a circular channel in which the ofl collects when the case is revolving. 
A stationary pipe or tube fs fitted or formed at its lower end with a curved 
scoop having an open mouth which is immersed or partially immersed in the oll, 
the upper end of the pipe being suitably formed to deliver the oil to the 
upper part of the bearing, the motion imparted to the oil causing it to enter the 
mouth of the curved pipe and to ascend the pipe until it runs over at the upper 
end of the pipe. The mouth of the pipe is curved in a direction contrary to ihe 
direction of motion of the oll.—Not proceeded with. 

2572. A. M. CLARK, Chancery-lane, London, ‘‘ Machinery for polishing , grinding, 
edging slabs of marble, slate, &c.”—Dated \\th September, 1867. 

This invention cannot be described without reference to the drawings. 

2574, F. WEINTRAND Aldermanbury, London, “ Purses, &c."—A communica~ 
tion.— Dated \\th September, 1®67. 

This improved purse possesses the advantages of both a portmonnaie and 
money bag. The inventor employs a purse-frame the halves of which are 
jointed to each other (at or near the bottom of the purse at the ends), and he 
leaves the joints free, that is to say, unattached to the leather or other mate- 
rial composing the body of the purse, so that, when the frame and purse 
are opened, the joints rise at the ends of the purse without raising the bottom 
of the purse, and therefore without ishing its capacity, as is the case when 
the joints of the frame are secured to the bo'tom of the purse in the ordinary 
manner. The two sides of the purse are made in one piece of leather or other 
material passing under the bottom, and having the necessary fulness to give to 
the purse the desired capacity.— Not proceeded with. 

2575. J. DAVIES, Bowden, Cheshire, ‘ Apparatus used in the manufacture of 
salt”— Dated \\th September, 1867. 

This invention consists. First, in applying mechanism to actuate rakes for 
taking the salt in salt pans of a rectangular form. The patentee attaches the 
rakes in rows to bars which reach across the pans from side to side, and the 
ends of these cross bars are attached to endless chains. There is one of these 
endless chains on each side of the pan, and they pass round suitably formed 
pulleys or chain wheels fixed on a shaft. An intermittent or continuous motion 
may be imparted to the shaft, and thence to the chains and rakes by ordinary 
mechanism. In the next place the improvements consist in applying 
machinery for withdrawing the salt from raking pans of a rectangalar form. 
2578. W. E. NEWTON, Chancery-lane, London, “ Anvils.""—A communication,— 

Dated \\th September, 1867. 

This invention cannot be described without reference to the drawings. 

2579. W. E. NEWTON, Chancery-lane, London, ‘ Saws.”—A communication,— 
Dated \\th September, 1867. 

The patentee claims, First, perforating saw blades with a number of holes 
in rear of the teeth, as set forth, for the purpose of admitting of the lengthen- 
ing of the teeth when the latter are worn away hy use, without the pro- 
cess of “gumming” or recutting the throats or spaces between the teeth. 
Second, the use of male and female dies construc'ed and arranged, as shown 
and described, for the purpose of cutting out the teeth or the throats or spaces 
between the same, and also the holes in rear of the teeth, at one operation, and 
admitting of the adjustment of the parts which cut out these holes in such a 
manner that the latter may be cut or punched in straight or curved lines, as 
may be required, Thirdly, securing the handle sockets to the saw blade by 
rectangular slota in the ends of the saw blade, and the screw bolts provided 
with the taper portion, as set forth. 

2580, W. F. COOKE, Aberia, near Carnarvon, “ Tunnelling and quarrying slate 
and other minerals.” — Dated \\th September, 1867. 

The patentee claims, First, tunnelling or quarrying slate and other minerals 
with a tunnelling machine working in combination with a traversing machine 
to cut parallel tunnels into the slate or mineral, as described, Secondly, tun- 
nelling or quarrying slate and other minerals with a tunnelling machine cut- 
ting into the slate or mineral parallel tonnels intersecting one another, as de- 
scribed. Thirdly, the quarrying by cutting into the slate two paralie! rows of 
tunnels, one above the other, or at a distance from one another, and afterwards 
sawing or cutting away the block of mineral between the two rows of tunnc's, 
asd Lastly, constructing tools in the manner described for cutting 
away at the back of a circular block of slate or mineral which has had a groove 
cut around it by a tunnelling machine, 

2584. J. PERRIN, Hyde, Cheshire, ** Fuel economiser.”—Dated 12th September, 
1867. 








As it is probable that an extension of time for completing this patent will be 
petitioned for, the documents relating to the invention cannot at present be 
seen, 





Sourn KenstncTton Musrum.—-Visitors during the week ending 
11th April, 1868:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 19 p.m., 11,280; on Wedn’ y, Thursday, and Friday 
—— 6d.), from 10 a.m. till 6 p.m., 1,366; National Portrait 

xhibition (by payment), 2616; total, 15,262; average of corre- 
sponding week in former years, 11,501; total from the opening of 
the Museum, 7,294,633, 

HARDWARE TRADE OF BIRMINGHAM AND SOUTH STAFFORDSHIRE, 
—During the past week very little has been done in the hardware 
‘olen oF Birmingham and South Staffordshire, chiefly owing to 
the closing of the factories for the Easter holidays, but partly due 
to the scarcity of orders. If inquiries had been plentiful many of 
the workshops would have been opened on Wednesday and Thurs- 
day, but as it was most of the establishments were closed during 
the whole of the week. Although the new quarter has not 
brought much improvement it is believed that the worst of the 
depression is over. There is reason to think that ere long the 
general country demand for hardware will experience a share of 
the improvement which has taken place in the cotton trade of 
Lancashire and Yorkshire. Very little of a cheering nature can, 
however, be said of the present state of the trade, Unfavourable 
reports have been received from the shippers in this district. There 
is an absence of confidence among the colonial exporters, and we 
must look for no improvement in the United States demand until 
after the president has been elected in the autumn. e railwoy 
companies, however, are beginning to distribute their long-deferred 
orders for plant and rolling-stock, and Government contracts are 
becoming more numerous on account of the Aduiiralty and the 
War Office. : 

IMMORTAL ANIMALS.—Up to the present the law omnibus 
moriendum est has never been controverted, but it seems that it is 
reserved for science and research to call this immutable dictum 
into question. It will scarcely be credited that there are animals 
or at least portions of animals which never die; but nevertheless, 
such is the fact with respect to certain marine worms of the genus 
Nais and Syllis, possessing but little interest for the cursory 
observer, but presenting many attractive features to the naturalist 
and zoologist. These little creatures are endowed with the singular 
property of multiplying their species by self-division. A similar 

wer of procreation is common in many species of the animal 

ingdom, and also in the vegetab'e, but in this particular genus it 
manifests itself in a more remarkable manner. At certain periods 
in the life of the worm the posterior portion of the body becomes 
considerably changed in form, increases in size, and the transversal 
lines divid it into segments assume a more prominent and 
marked a) . After some time, at the nt where the 
anterior ont posterior portions of the body join, there is formed a 
head, with antenna jaws, and, in fact, with every other physical 
attribute that constitutes a complete marine worm of the parti- 
cular species alluded to. No sooner is it entirely finished than it 
detaches itself from the mother body, #0 to speak, and launches 





glass, wood, and metal combined. The box is to be about 2ft. long and 2}in, 
wide and the same in depth, interior measurement. The wooden sides and 
bottom of the box are to be made of deal about three eighths of an inch thick, 
and feet may be attached tothe base of the box to let it rest clear of the 
ground; or the box may be suspended by suitable supports, such as arches or 





itself out into the world to become. in its turn, subdivided into 
independent creat It is but right to state that these facts 
have been contested, but they are in strict accordance 
accurate observation and disinterested testimony. 








| 
| 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Tue Past WEEK AT THE IRoNWORKS: Few Orders: Result of 
Uncertainty as to Action of Men: Lowness of Stocks: How 
Inferred — Berren DeMAND ANTICIPATED — THE TIME OF 
Repuctine Waces: Mistake Confessed—MEETINGS OF OPERA- 
TIVES: Their Resolutions—INCOMPATIBLE WITH Resutts: Mr. 
Forster’s Men Resuming—Tue One UNION Progect Revivep— 
PRoposeD NATIONAL CONFERENCE OF OPERATIVES AT STOCK- 
PorT : Subjects for Discussion—SYMPATHY OF MASTERS FOR THE 
Men -- ANOTHER FaILURE —THE MEETINGS OF MASTERS IN 
WOLVERHAMPTON AND BIRMINGHAM: Tone—COaL : 
Steady — THE WOLVERHAMPTON CHAMBER OF COMMERCE AND 
Trapves CounciL: Proposed Board of Arbitration. 


THe week succeeding that in which the quarterly meetings are 
held is usually productive of orders; but the past week has been 
an exception. It was not, however, to be expected that buyers 
would send specifications at a time when it was uncertain whether 
or not they would be executed within a reasonable time. The 
resistance which the men are showing to the terms which their 
masters offer furnishes that uncertainty. A somewhat brisk trade 
was done at a few works to the close of last week, owing to a few 
merchants having placed orders for completion before the termina- 
tion of the notice; and here and there the puddlers did extra work 
because their masters would not afford any room for the statement 
that after the notice for a reduction in wages had been given less time 
was allowed to be made, The desire shown by merchants to give 
out orders last week is interpreted as conclusive that stocks are low, 
and it is believed that if the men would only remove all uncer- 
tainty as to the getting of orders executed in this district, then 
that there would be a steady though gradual flow of orders into 
this district. 

Yesterday (Thursday) men who most opposed any alteration four 
months ago confessed that ‘‘the trade” made a mistake in not 
having determined upon a change alike in prices and in wages at 
the Christmas Preliminary Meeting. It is now confessed that in 
the interim orders have been going elsewhere which might have 
been secured for South Staffordshire, and that at that time there 
would have been less probability of resistance by the men than 
there is now. The extent of the resistance to be offered will, it 
is believed, be limited by this week. 

On Wednesday a meeting of ironworkers was held by adjourn- 
ment in Wolverhampton, and it was numerously attended. The 
chief business was to receive the reports of the men who repre- 
sented Wolverhampton at the meeting of delegates on the previous 
night at Brierley Hill. Their statement was to the effect that 
there was no difference of opinion amongst the delegates present 
as to the necessity for resisting the reduction, but that it was 
agreed to be ruled by the decision of the National Conference to be 
held at Stockport next Tuesday. That conference, it was stated, 
would be posed of delegates representing not only the North 
and South of England, but also Scotland and Wales. To that con- 
ference there would be submitted, not alone the question of the 
strike in South Staffordshire, but that of one great union in place 
of the unions now having their headquarters at Brierley Hill and 
Walsall respectively. That there should no longer be any obstacle 
to one union was declared to be the determination to which 
all had come and a pledge of future cordiality was shown, 
it was asserted, in the presence at the Brierley Hill meeting 
of the chief officers of both unions, together with their expressed 
resolution to ‘‘let bygones be bygones,” and sink all personal 
differences and minor feelings in the common interest of their 
craft. The delegates at the Brierley Hill meeting were, it was 
explained, composed of men owing allegiance, some to the Brierley 
Hill Executive, and some to that at Walsall, even as the Wolver- 
hampton meeting was composed of unionists and non-unionists 
alike. The meeting separated with the understanding that the 
question of the accepting or rejecting the masters’ terms was 
virtually taken out of the hands of separate districts, and that 
until after the Stockport meeting the question was to be left in 
abeyance. Representatives of the press were not admitted to the 
meeting in Wolverhampton on Wednesday, and the account we 
here give of what took place has been compiled from the state- 
ment furnished by one of the men who took a prominent part in 
the business, 

At the meeting of masters on ’Change in the same town on the 
same day, a singular commentary to the pr dings at the ting 
of men was furnished in the fact that the chief topic was that the 
strike might be virtually regarded as at an end, for the men in the 
employ of Mr. W. O. Forster, M.P., had gonein at the drop. Mr. 
Forster’s works are situated at Brierley Hill, where the men are be- 
lieved to be the strongest in a union sense. The men employed at 
the different works in Wolverhampton have received all the money 
that is due to them, and are therefore virtually discharged, unless 
they should be again taken on. So soon as they return certain of 
the masters are disposed, even at a sacrifice to themselves, to find 
them work as many turns in the week as is at all compatible with 
their business arrangements. Individual masters did not fail to 
express sympathy with the operatives, and certain of them 
admitted that 7s. 6d. a ton was as little as a puddler ought to be 











would be recommended by this"council to select a number of its 

ist in forming the committee as p the 
action of such committee being strictly limited to gen questions 
to such cases of dispute between masters and workmen as both 
ies might desire to refer. 


He 





WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Iron TRADE: Operations Retarded by the Easter Holidays: 
More Activity at two or three of the Leading Works: Reports a a 
Cheering and Hopeful Character Received : Anticipation of Full 
Employment at the Works before Long: No Anxiety Evinced by 
Makers to enter into Heavy Fresh Contracts: Advices from 
Foreign Countries more Satisfactory: Large Shipments to the 
United States, and Gradual Increase of Orders: Vessels Wanted 
to Convey Iron to the Russian Murkets, Brazil, and British 
Colonies: Little Alteration to note in the Home Trade: Railway 
Companies Purchasing more Freely—THe Pic Iron TRaDeE: 
Gradual Reduction of Stocks—Tue TINPLATE TRADE: Current 
Prices obtained without Difficulty—Tae Steam Coat TraveE: The 
Colliers’ Strike: Evicting the Colliers—Tut Newport ALEXANDRA 
Docks—MEETING OF MEMBERS OF THE SOUTH WALES INSTITUTE 
OF ENGINEERS—LAUNCH OF A STEAM DREDGER AT CARDIFF. 


‘Tue Easter holidays have somewhat retarded operations at the 
various ironworks in the district, but the commencement of the en- 
suing week will witness the usual routine of business at the various 
establishments in the principality. At two or three of the leading 
works there is more activity witnessed than has been the case for 
some months past, and the reports that have come to hand con- 
tinue of a cheering and hopeful character. The men also are work- 
iny fuller time, and it is generally believed that a like satisfactory 
state of things will be witnessed at all the works in the district 
before many weeks have elapsed. Makers evince no anxiety to 
enter .into heavy contracts, as they feel convinced present 
rates will shortly advance, and that by so doing they would be 
debarred from participating in any benefit that arose. Advices 
generally from foreign countries, and also the British colonies, are 
more satisfactory, and give the prospects of extended commerce 
and increased business, causing an air of much greater cheerful- 
ness to pervade the trade, and tend to strengthen the anticipation 
that the gloom which has overhung it so many months past is now 
clearing away, to be succeeded by a period of activity and vigour 
similar to that which prevailed in former times. Large quantities 
of rails are being shipped to the United States, and orders from 
that country are gradually increasing. The impeachment of 
President Johnson is the chief subject that engrosses public 
attention in that country, but it is to be hoped that whatever may 
be the result it will in nowise interfere with the large business 
being done with this district and the United States. Vessels are 
now wanted at Cardiff and Newport to convey iron to the 
Russian markets, Brazil, United States, and British colonies, at 
rates that will leave some margin for a profit. From the United 
States and Russian markets inquiries are increasing, and to the 
latter the clearances this season, if anticipations are realised, will 
show a considerable increase over that of the past. On home 
account there is little alteration to note, but the change there is is 
towards improvement. The railway companies are undoubtedly 
exercising more freedom in their purchases, and the increased con- 
fidence evinced by the public in railway securities is an indication 
that contracts for considerable quantities will shortly be forth- 
coming. Pig iron commands a ready sale, and stocks are being 
gradually reduced. 

The tinplate trade is in a much better position than it has been 
for many weeks past, and makers are able to obtain the current 
prices without much difficulty. 

Greater activity is being evinced in the steam coal trade, and 
proprietors have an average number of orders on their books, 
principally for the East and French markets, The weather con- 
tinues fine, and arrivals and clearances are more speedily made. 
Eleven weeks have now elapsed since the dispute between master 
and men commenced in the Monmouthshire district, and the signs 
of atermination of the strike are not more palpable than they 
were at the commencement. At Abercarn the fa are evidently 
inclined to make terms with the masters, but owing to the enor- 
mous loss sustained, the latter will not to any concessions 
whatever. At the Blackwood Petty Sessions, Mr. W. H. Lloyd, 
on behalf of the company, made an application to the magistrates 
for warrants of ejectment, and to take possession of tenements in 
the occupation of a number of the workmen on strike. Mr. Bradgate, 
of Newport, who appeared forsixty-four of the workmen, raised three 
objections: first, that no proof of commencement of the tenancy had 
been given; secondly, that service of the notice to quit had not been 
given; and, thirdly, the notice required under the statute had not 

n complied with. He said he had other objections to make, 
but the present would suit his purpose. The bench considered the 
case of great importance, and adjourned it for a week to consider 
the objections raised by Mr. Bradgate. At the Newport Petty 
Sessions Mr. Colborne applied on behalf of the before mentioned 
company for warrants to the constables to eject Walter Powell and 
— Govier, colliers, from houses occupied by them at Risca, 
and belonging to the Ebbw Vale Company. Mr. Bradgate appeared 
on behalf of the defendants, and contended that as Risca was not 





asked to work for. They confessed that at a time of trade when 
in the best cases comparatively insignificant profits were obtained, | 
and in others where ruin had followed in a wider degree than had | 
been before known, there was no alternative to a reduction of | 
wages to the extent for which notice has been given. | 

A further illustration of the losses at which trade has been | 
carried on in this district for some time past is furnished in the | 
following circular to creditors :— 


‘* Sir, We greatly regret to inform you that Mr. John Wheeley | 

(trading under the firm of ‘Messrs. John Wheeley and Co.’) is | 
unable, from the adverse state of the iron trade, to discharge his 
engagements for this month, and he has, therefore, instructed us | 
to invite his creditors to meet at our offices, in Stourbridge, on 
Friday, the 17th instant, at three p.m., when a statement of his 
affairs will be laid before them. e has placed his books in the 
hands of Messrs. Kettle, Daniell, and Carter, accountants, of Bir- 
mingham, and hopes that his estate may be realised within a short 
time, and that it will yield a surplus after paying all his creditors. 
We trust it will be convenient to you to attend the proposed 
meeting.—We are, Sir, yours truly, HARWARD, SHEPHERD, and 
HarWARD.—Stourbridge, April 13th, 1868.” 
This firm has been engaged in the finished iron trade for upwards 
of half a century, and it was believed that when one of the brothers 
now deceased went into it he was p of £80,000. Mr. John 
Wheeley is a gentleman advanced in years, and no expectation 
had been entertained that the concern would not last certainly 
during his lifetime. The creditors are chiefly firms engaged in the 
pig iron trade. The failure depressed the tone of the market alike 
in Wolverhampton on Wednesday, and in Birmingham yesterday 
(Thursday). 

The coal trade is steady in the domestic department, but at the 
pits, employment for which is afforded by the finished ironworks, 
there is, as may be inferred, very little doing. The notices given 
to the colliers who get this coal expire to-morrow (Saturday) 
night. There is no expectation that they will refuse to accept the 
reduction for which their employers Love given them notice. 


in the district there was no jurisdiction, and asked the bench to 
dismiss the application, which they did at the suggestion of their 
clerk. In the Eastern Valleys it is believed that, although the 
men have given notice to leave unless the old rate of wages is paid, 
they will not attempt to bring out their tools, if their request is 
not complied with. At several of the collieries in Glamorganshire 
the men have given notice to leave unless their wages are advanced 


| 20 per cent.; but the impression is that no strike will take place. 


The Alexandra Docks at Newport are to be commenced in the 
early part of next month, but owing to the absence in Egypt of 
the chief engineer, Mr. Abernethy, the day for cutting the first 
sod cannot be fixed until his return, in the course of a fortnight or 
three weeks. The contract for the construction of the docks has 
been secured by Messrs. Griffiths and Thomas, of Newport, who 
have carried out very important works in various parts of the 
principality. 

The general ting of the bers of the South Wales Insti- 
tute of Engineers was held at Cardiff on Wednesday, a full report 
of which will appear in next week’s ENGINEER. 

The steam iron dredger which has been building by Messrs. 
Batchelor Brothers, Cardiff, for several months past for the 
trustees of the Marquis of Bute, has been successfully launched at 
Cardiff. She is a remarkably fine vessel and is built with all the 
most modern improvements. The dredger is to be employed in 
dredging the entrance to the new docks, and will be ready in the 
course of the next month. Her nominal power is 46-horse, but 
she will be capable of working up to 100, and it is estimated that 
she will be able to lift 1500 tons in ten working hours. 











NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 
LIVERPOOL : Shipbuilding at Birkenhead: The Birkenhead Ferries 





Workmen are going hence to South Wales to supply the places of 
some of the men on strike there. 

The Wolverhampton Chamber of Commerce have been invited 
by the Trades’ Council of that town to form with them a Board of 
Arbitration for the settlement of disputes between masters and 
men. To this they have replied at considerable ‘length, and sum 
up by offering that if the Trades’ Council can suggest-any plan by 
which a certain ge we say one-half, of the working men 
selected could be fairly chosen by non-unionists from among them- 
selves and to represent their interest, the Chamber of C ce 





(Limited): The Tees—THe CLEVELAND IRnon TRADE—CUMBER- 

| LAND IRoN TRADE--THE SouTH LANCASHIRE COLLIERS AND 

| THEIR EMPLOYERS—LIVERPOOL AND THE EUPHRATES VALLEY 
| RaAtway—Statre oF TRADE: South Yorkshire: Sheffield. 

ABovuT a year and a-half since the Dutch Government determined to 
construct an armour-clad fleet, and the building of several of the 
vessels designed was entrusted to Messrs. Laird Brothers, of Bir- 

H kenhead. One of the new ships, the De Steir, was launched yester- 

' day week at Messrs. Laird’s works, in the presence of Mr. Jansen 


(under whose superintendence the vessels are being built) anda 


number of other gentlemen. 
Messrs. Laird Brothers have also recently launched for the Dutch 
Government two light draft vessels of the monitor class, which are 
now receiving their machinery and fittings in the same dock as 
that in which the De Steir has been placed. The monitors are 
named the Panter and the Krokodil, and they each carry one turret 
on Captain Coles’ principle, 

The monitors have also twin-screws and each will be fitted with 
two pairs of direct acting engines, each of 70-horse power nominal. 
Both vessels are fitted with a double bottom, divided into compart- 
ments, with contrivances for admitting water ballast, so that the 
vessels can be depressed in the water at am. to the extent of 
1ft. below their ordinary sailing draft, thus reducing the height of 
the side, as exposed to an enemy’s shot, to 2ft. Each also carries 
an armour-plated pilot tower, and the base of the funnel is pro- 
tected by armour plates for a certain height above the decks, 
while the hull is subdivided by a number of longitudinal and 
athwart ship watertight bulkheads. Both the Panter and the 
Krokodil are expected to be completed this month; they are 
expected to ave a —_ of about eight knots per hour. Her 
Majesty’s turret ship Captain, of 4200 tons, which Messrs. Laird 
have also on hand, is woking rapid progress. She has 8-inch plates 
on a solid teak backing, and she will carry two turrets on Captain 
Coles’ principle, each armed with two 600-pounder rifled guns. 
She will have twin screws. 

Trade is considered to be improving in the Tyneside district. 
Iron shipbuilding at Walker and at Wallsend is tolerably active. 
Messrs. Thompson and Boyd, Messrs, Palmer and Co. (Limited), 
Jarrow, and Messrs. Redhead and Softley, of South Shields, seem 
to be doing a good deal in marine engines. Steamers are finding 
plenty of employment at the Hartlepools in taking out iron bowl 
sleepers and railway plant for Alexandria. A viaduct at Chester- 
le-street for the new Team Valley Railway is approaching comple- 
tion, and the line is expected to be opened in the autumn. 

The number of furnaces in blast in the Cleveland district is 
eighty-seven, while there are forty-nine out of blast. At an ex- 
hibition of iron and steel products made from Cleveland ironstone 
which took place last week at Middlesbrough, there were visitors from 
all the great centres of industry, Cumberland, South Yorkshire, 
Northumberland, &c. The iron trade of the Cleveland group dis- 
plays a fair t of steadi 

The Cumberland iron trade has been rather less active. At 
Cleator some of the furnaces are about to be blown out. There 
has been a dispute among the colliers at Flimby, Seaton, and St. 
Helen’s, but the men have gone in on their masters’ terms. 

A proposal has been made to submit the question in dispute 
between the colliers and their employers in South Lancashire to 
arbitration. The Miners’ Committee states that it is quite willing 
to accept arbitration upon fair and honourable terms. 

The Liverpool Chamber of Commerce has been discussing the 
question of communication with India vid the Euphrates Valley. 
It was stated that the length of the line of railway proposed to be 
made would be 500 miles, and that its construction would involve 
a cost of £8,000,000, but that it would save one thousand miles-in 
the voyage to India, and would reduce by one-half the transport 
of troops between Southampton and Kurrachee. 

It is expected that the coal owners of the South Yorkshire dis- 
trict will follow the course already adopted in other parts of the 
country, and give notice of a reduction in the rate of wages paid to 
their men. The reduction proposed will probably be at the rate 
of 5 per cent., and it will coe | be acceded to without a 
struggle. The deliveries of made by the Great Northern Rail- 
way to the metropolis have been falling off for the last month or 
two. The various ironworks continue to be tolerably employed in 
the production of rails, sheets, and plates. In coal there has been 
a slight improvement at some of the collieries, but business has 
upon the whole been dull, short time being the rule, while there 
are considerable accumulations of steam coal to be seen at nearly 
all the collieries. 

The iron trade of the Sheffield district p ts little chang 
There is, however, a fair demand for most descriptions of railway 
matérial both on home and continental account, and the demand 
for steel rails has been especially good. There is some improve- 
ment in the file trade. 
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5 1867 
COPpPER—British—cake andtile,| £ sd. £3.4,|)2 8d. £8 d. 
p:r ° cooewe | 77 0 0.. 80 0 0) 77 0 01. 78 0 
Best selected. eoee | 80 O 0O,, 82 0 0) 79 0 0.. 80 0 O 
Sheet .ccsece eooe | 82 0 0.1. 85 0 0) 83 O 0.. 85 O O 
Bottoms. ..eseses coon | 85 0 0... 86 0 87 0 0.. 91 0 0 
Australian, per ton...sseseee | 81 10 0., 83 10 80 0 0.. 87 10 
Spanish Cake seccsccscecees | 9 0 04. 0 0 73 0 0..75 0 
Chili Slab. .esccccccevesces | 7510 0.. 76 0 71 0 0.. 71 10 
Do, refined ingot ...esesees | 77 10 0., 78 10 000. 0 0 
YELLOW METAL, per lb. .eocee| 9 8 7 007 007 007 
1R0N, Pig in Scotland, ton 212 4 cash. 212 0 cash. 
Bar, Welsh, in London .. 6 5 0.. 615 615 0.. 7 0 
Wales.... 5 7 6.. 510 60 0.. 6 5 
wi 3 Be € FD 710 0.. 715 
Rail, in Wales ...eccsccesese| 515 0. 0 0 517 6. 6 6 
Sheets, singlesix London ....| 9 5 0.. 0 0 915 0.. 0 0 
Hoops, first quality...ccso0..| 8 5 0., 0 0 815 0.. 0 0 
N ee eeeecesececececese 5 0... 0 0 710 0..7 1 
Swedish seccsccccccscccscce 0. 0 0 10 2 6.. 101 
LEAD, Pig, Foreign, per ton 17 6.. 19 2 19 0 0., 19 
Ww. 6.,. 21 1 2115 0., 22 
10 6,, 19 1 19 15 0., 20 
0.. 0 20 0.. 20 1 
10 0.. 23 0.. 0 
0... 0 ai 0.. 21 


White, Ary. ccccccccccccccess 0.. 0 
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20 

22 
Rod or MiniuM....ceccccesees s 
Ground in Oil...sccceweses. | 26 
24 

6 

20 

20 
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0 
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0 5 

0 0 

0 0 

0 0 

0 0 
ip W.Becccccccccccece 10 0. 0 0 2415 0., 25 
QUICKSILVER, per bot. . 17 0.. 0 0 617 6.. 0 
SPELTER, Silesian, per ton. 0.. 20 7 2100. 0 
lish V eee 0.. 20 5 000. 0 
ZINC, ditto sheet ... 2610 0,., 27 19 2 0 0.. 0 
STZEL, Swedish faggot 0 0. 0 0 15 0 0., 0 
Regecccccccccseccces 5 0.. 15 10 00. 0 
TIN, coccccccee| 416 0. 0 0 ll 0... 0 
Straits, fine—cash ..cccccees 41319. 414 510.. 4 
For arrival -cceeescsceess| 41410... 0 0 7 Qo 9 
English blocks ..... oo | 418 0. 0 0 9 O.. 0 
Bars seccccceses oe 419 0... 0 0 10 0.. 0 
Refined, in DIOCKS...csccoes| 5 1 Ose 0 O 12 0.. 0 


TINPLATES, per bx of 225 sheets 
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IC COKC.ececssceee eooo}] 1 38 04 1 4 4 6. 1 

IX ditto.... eo | 1 9 Ow 110 10 6.. 11 
ic eo | 1 8 O 1:10 10 0.. 11 
TK ditto.ccccccr-cccccvece-s | 114 0. 1 16 16 O. 11 





PRICES == OF TIMBER. 





—Nortu-Eastern District: Trade on Tyneside, the Hartle- | § 
pools, dc.: The Germany (3.3.): Drinkfield Iron Company | 














. e ’ 
Per load— £u42 s|2 0248) load— 22248 45 
Teak .....+.++++.11 10 1210 | 9 0 10 10 || Yel. pine, per reduced O. 
Quebec, red pine .. 310 415| 3 0 410 || Canada, Ist quality 17 01810 17 01910 
yellow pine... 915 4 5) 315 310 Qud » ll 01220127080 
St. John’s N.B,yel.. 0 0 0 0] 0 0 O 0 || Archangel, yellow. 11 0123 0/123 0138 0 
. 515 515| 5 5 6 0 || St Petersburg yel.. 10 10 11 10) 10 10 11 O 
esesee 310 410] 310 410|| Finland ........ 710 810) 86 9 6 
eseree 310 5 Of} B10 5 O || Memel ......-00 4 co Z ; coe 
330-0 0 O| 0 0 © O|| Gothenburg, yel.. 
4060] 810 6 0 whi 809 0| 8 0 810 
+ 25 8 5] 2 0 310 || Geffe, yellow + 9 01010) 9 Ol 0 
et sls he ee vo sa a 9 01010) 9 01010 
seeees - 035 03 Christiania, 

eocccocsee 6 OS Fi 1M 8 8 13h. b: 3 by 8 12 015 0} 18 OM O 

Masta, Qued rd. pine 6 : z ~ : : - : ss cece 
il. pine 5 k plank, Dnt. 
Ja bing 0 0.001000 Ol] perdousin.. f 925 2 9 O16 4 
Lathwood,Dantafm. 5 0 7 ©| 410 5 10 || Staves, per standard M, 

St. Peter’s 810 9 5| 610 7 10 || Quebec pipe...... 70 075 0) 86 085 0 
Deals, per C., 12ft. b; 50. Sia, ane | puncheon 24 026 6) 20 021 0 
Quebec, wht.spruce OL 9 2310 || Baltic crown 
StJobn whtspruce 13 1015 10|181)1519 || pip ...... } 180 0 155 0/170 0 190 











New designs from the Paris Exhibition have been introduced 
into all branches of the clock department at J. W. Benson’s, watch 
and clock maker to the Prince of Wales, Old Bond-street, West- 
bourne Grove, and Ludgate Hill. See price-list,—[ADvT.] 
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ON A GOVERNOR ADJUSTABLE TO VARIOUS 
SPEEDS. 


By W. J. Macquory Rawxre, C.E., LL.D., F.R.S. 

1. Object of this Governor.—The object of the proposed 
governor now to be described is to combine two qualities 
which, so far as I know, have not before been combined— 
absolute isochronism and the power of adjustment while in 
motior to various 8 either by hand or by the action of 
the engine itself. It was provisionally protected on the 7th 
November, 1867, but the pom for a patent has been 
abandoned because there did not appear to be any prospect | 
of bringing it into use with profit to the patentee. 

2. General Principle.—It is a well-known defect of the 
ordinary governor that the speed of rotation at which the 
balance between the load and the centrifugal force takes 
place varies with the position of the arms. The parabolic 
governor is free from that defect, and therefore 88e3 
the property of isochronism; but it is not capable of being 
adjusted to various speeds while in motion. In order that 
the balance between the load and the centrifugal force may 
take place at one uniform speed only for a given load, the 
load in the governor now pro is e to act upon 
levers so connected with the arms carrying the revolving 
masses that during any change of position the levers acted 
upon by the load move through double the angle that is 
moved through by the arms carrying the revolving masses. 
The speed at which the balance of load and centrifugal 
force takes place can be varied at will by altering the load, 
but not otherwise. 





FiG.t. 























3. Construction.—Fig. 1 shows a governor with a ver- 
tical spindle; Fig. 2 a governor with a horizontal spindle. 
In each of the figures two rods with balls, B, B, B, B, at 
their four ends are jointed at their middles to the spindle 
AM, so as to be capable of moving about the joiut in 
planes passing through the axis of the spindle. Two levers, 
CD, CD, are jointed to the spindle at a point C, the 
distance of which, A C, from the joint A of the ball-rods 
is equal to the length C D of those levers, and their ends 
are fitted to slide along the ball-rods either by means of 
sliding sockets at D, D, or of friction rollers there, with 
which disposition of the parts it follows that the levers 
CD, C D, must always move through double the angle 
moved through by the ball-rods, because as C D=C A, 
the angles C D A and C AD are equal, and the angle 
MC D being equal to their sum is the double of each of 
them. The ball-rods are balanced as regards gravity, but 
are free to assume different positions under the influence 
of centrifugal force. When the spindle is vertical, as in 
Fig. 1, the load which is to oppose the centrifugal force 
may be obtained eilher by means of a weight in the form 
of a ring, G G, concentric with the vertical spindle in 
that figure, and freely suspended by links, E F, E F; to 
any convenient points E, EH, in the levers C D, C D; or 
that load may be produced wholly or partly by a weight, 
L, adjustable on a steelyard lever K L, acting on a collar, 
H, on the spindle, such collar being connected by long 
links with the levers C D, C D. When the spindle is 
horizontal, as in Fig. 2, the load is produced wholly by 
means of a weight, L, adjustable upon the horizontal arm 
offa bell-crank lever whose vertical arm is jointed to the 
collar H. The letters with single accents, as D’, E’, &c., 
show the positions of the with the regulating valve 
full open; those with double accents, as D”, E”, &c., the 
positions with the ting valve shut: the extent of 
travel between those two positions being fixed according to 
convenience, so as to give the requisite extent of motion 
to the regulating valve. 

4. Adjustment to Different Speeds.—The speed at which 
the balance between the centrifugal force and the load 
takes place in any governor of this kind may be varied at 
will to almost any extent, by varying the load; and this 
may be done in the case of a vertical spindle by placing flat 
circular weights on a platform at GG, Fig. 1; or in the 


machine may be made of itself to go at a lower speed 
during the forward action of the ine, and at a higher 
speed during the return. Should the governor in any case 
prove too sensitive, the rapidity of its action may be mode- 
rated in the ordinary way, by means of a piston in an oil 
cylinder. 

"5, Rule for calculating the Load.—Tocalculate the load cor- 
responding to a given roceed as follows:—Let M 
denote the total mass which gives centrifugal force (= the 
sum of the weights of the four balls + one-third of the 





the ball-rods. Draw B P dicular to A Q; then 
the centrif force is proportional to revolving mass x 
speed? x BP, and the le with which that force acts 
is A P, so that the moment of the centrifugal force is 

portional to mass x *xBPxA P; and with a 
given mass and s that moment varies in different 
positions of the ball-rods, as B P x A P, which product 


varies as the area of the right-angled —, AB P, whose 
hypothenuse, A B, is constant. Lay off A C along the 
axis of the spindle equal to the length of each the 
































sum of the weights of the rods, nearly); and n the number 
of revolutions per second. Measure A B and C E in 
inches; then make 

n*M.AB* 


“ 19°6CE ’ 
and this will be the load required for the given speed, if 
hung directly from the points E, E. If metrical measures 
are used, for the divisor 19°6 substitute 0°496. If a steel- 
yard lever is used in applying the load, the load to be used 
is to be that which is equivalent to a load W hung directly 
from E, E, according to well-known principles of statics. 








short loaded arms, and about C draw the semicircle 
A D Q, cutting A B in D; then C D will be the position 
of a loaded arm corresponding to the position A B of a 
ball-rod. From D draw D R perpendicular to A Q; then 
the moment of the load varies proportionally to D R, and 
D R varies oy gee to the area of the right-angled 
triangle A D Q, whose hypothenuse, A Q, is constant. 

But it is evident that the similar triangles A B P and 
A D Q bear the same proportion to each other in all posi 
tions of the and arms; therefore the moment of the 
centrifuga] force at a given speed and the moment of the 
load bear the same proportion to each other in all positions 
of the rods and arms, Therefore, if those moments balance 
each other in one position of the rods and arms, they will 
balance each other in all positions so long as the speed 
does not deviate from its proper rate; but any change of 
speed makes that balance impossible; for the moment of the 
centrifugal force varies as the square of the speed, and the 





6. Theory.—Fig. 3 illustrates the dour of this governor. 
Let A Q represent the axis of the spindle, and A B one of 


moment of the load is not affected by the ee 
Glasgow, April 14th, 1868. . J. M. RB. 








“MR, SAMUDA’S RETURN.” 


Copy of Admiralty Letter of Lith May, 1867, to Messrs. Napier, 
Messrs. Palmer, Messrs. Samuda, Messrs. Laird, the Thames 
Ironworks Company, the Millwall Ironworks Company, and the 
London Engineering Company. 

: Admiralty, 15th May, 1867. 

GENTLEMEN,-—I am commanded by my Lords Commissioners of 
the Admiralty to acquaint you that they propose to call upon 
several of the leading shipbuilders in the country to prepare and 
submit a design for an ironclad ship of war—subject to certain | 
conditions, a statement of which is enclosed, for your information 
and guidance. 

My lords will be glad, should you feel disposed to meet their 
wishes, to receive from you « design of this nature, either on the 
turret or broadside principle, as you may yourselves deter- | 
mine, 

It is proposed that the several designs should be transmitted to | 
this office by the 15th July next, when they will be referred to the | 
Controller of the Navy, who, before reporting to their lordships on | 
their respective merits, will communicate, persunally, with each 
designer as to the plan submitted by him, with a view to obtain- 
ing a full explanation of all its details; more especially as to its 
being likely to fulfil the various objects required to be at- 
tained. 

T am also to observe, that should the design which may ulti- 
mately be selected and approved of, be sent in by parties who are 
in a position to undertake the work, the construction of the ship 
will be entrusted to their hands, if satisfactory terms can be en- 
tered into. 

In conclusion, I am to inform you that the substance of the 
observations of the Controller of the Navy on the designs will be 
communicated to you with their lordships’ decision.—I am, &c. 

(Signed) Henry G, Lennox. 





Conditions to be observed in designing the ironclad ship proposed 
to be built for her Majesty’s service. 

1, THE ship to be either on the turret or the broadside principle, 
at the option of the designer. . 

2. If a turret ship, she may vary from 3500 to 3800 tons ; her 
draught must not exceed 22ft. 6in. 

3. The turrets must be two in number, each carrying two guns 
of between eighteen and twenty-three tons in weight. 

4, The armour-plating must be at least 8in. thick at and about 
the water line ; the plating round the turrets must be 10in. thick 
at the port holes, and nowhere less than 8in.; it must be at least 
6in. thick in all other parts, except where the round of the bow 
and quarter allow of tapering the thickness. 

5. It is essential that an all-round fire, either by guns in the 
turrets or outside of them, should be practicable. 

_6, The armour-plating must extend at least 5ft. below the water 


e. 

7. The height of the guns in the turrets above the water, though 
not defined, ts an essential element in the proper use of the ship's 
armament, and must be carefully considered. 

8. A complement of men and officers amounting to 450 is the 
least that must be provided for, and visions, clothes, water, 
stores, &c., for them, the weight of which will be, at least, 204 
tons, must be provided for. 

9. The sail power must not be less than 4°4ft. of canvas to 
— ton of displacement, though any larger power of sail might be 

mitted. 


10. Masts: tripod, or any other [form of masts which the de- 
signer may prefer, may be pro 





case of a spindle in any position, vertical, horizontal, or 
inclined, by shifting a weight (as L, Figs. 1 and 2) upon a 
steelyard lever, which lever may be graduated and marked 
so as to show the positions of the, weight for different | 
s. In the latter case an engine may, if required, be 
made to change its own speed periodically at certain instants 
by means of self-acting mechanism for shifting the weight L; 
and thus, for example, an engine for driving a planing 





proposed. 
11, The weight of anchors, cables, boats, warrant officers’ stores, 
must not be less than 140 tons, 

12. The weight allowed for artillery, small arms, ammunition, 
shot, shell, &c., must not be less than 360 tons, and for distilling 
condensers, cooking galleys, and engineers’ stores, not less than 


thirty tons. 
13. The speed of the ship at the load line, to be ascertained 


__ 14, The description of engine, whether single or twin-screw, is 
| left for the designer to propose. 

15. The coals to be carried must not be less than 450 tons. 

16, The accommodation of officers and men, as regards space, 
| air, light, dryness, and readiness of access to the working parts of 
| the ship, and to the turrets, must be thoroughly studied. If arti- 

ficial ventilation is proposed, it must, together with a system of 
| fire service, additional pumping engines, &c., be allowed for in the 
j —. the ship has to carry. 
| 17. If, on the other hand, a broadside ship is preferred, the 
following conditions must be observed :— 

18. The armament must consist of at least ten 9in. muzzle-load- 
| ing rifle guns, under the protection of armour plates, six on the 
| main deck, and four on the upper deck ; also of two lighter guns, 
forward and aft, not necessarily under protection. 

It is essential the guns on the upper deck should be so arranged 
in combination with those of the main deck that some one 
gun under armour plates shall command every point of the 
horizon. 

19. The armour plating must be of the same thickness as 
. the turret ship design, and extended as far below the water 

ine. 

20. The tonnage and draught of water is not to exceed the 
limits laid down for the turret ship. : 

21. The speed to be the same. 

22. The complement, the sail power, and the corresponding 
5 given for the turret ship, must be carrie in the broadside 
ship. 

23. The height of the lower portsill on the main-deck battery is 
not to be less than 8ft., of the upper deck not less than 16ft., the 
distance between the guns from centre to centre not less than 


17ft. 

24. Whether a turret or broadside ship is chosen, the vessel 
must be of iron with a double bottom; stecl in small proportions 
may be proposed. 

25. In both designs the screw may be raised or not as the de- 
signer prefers. 

26. The rudder may be a balanced one ; the steering apparatus 
— - capable of placing the rudder at an angle of 38 deg. with 
the keel. 

a in the turret ship any mode of propulsion may be pro- 
posed, 

28. As in the turret ship the utmost consideration must be given 
to air, light, ventilation, space, and comfortable accommodation 
for officers and men, and their effects, and in both cases it is to be 
understood that only such portion of the weights which the ship 
must carry has been given, and the designer is quite at liberty to 
exceed the proportions given if he thinks it desirable to do so. 

29. Any plan of coppering or zincing the bottom of the ship will 
bes The felle dra should be heer drawing 

. The following drawings sent, viz., 8) . 
mid section, profile, plans, sail drawing. 

Secification, and such calculations as will enable a judgment to 

be formed on the design, ly the weight of the 


hull and of the armour and backing; the equipment of the 
ship complete, the height of the centre of gravity, in relation to the 
metacentre; and the position of the centre of effort of the sails. 


31. The design is to be sent in by the 15th July next, addressed 


to the “ of the Admiralty,” with the words, ‘* Design for 
the construction of an iron-cased ship,” in the left-hand corner of 
the envelope. 


NOTE.—The date on which the designs were to be sent in was, by Admiralty 
letter of Lith June, altered from 15th to 29th of July. 


IL. 
Copy of the Report of the Controller of the Navy on the Dodane 
sentin. Designs for a Second-class Turret or Broadside Ship. 


Controller’s Remarks. 
Admiralty, 8.W., 10th September, 1867. 
I beg leave to enclose a from the chief constructor on the 
designs for an armour-plated ship of war forwarded by the several 
private shipbuilding firms who were asked to send in such des’ 
in compliance with their lordships’ memorandum of the 14th May 





~~ —pcccateaaaass must not be less than thirteen and a-! 
no 


last. 
I should have preferred the arrangement I originally proposed to 
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their lordships, viz.; that these designs should-have been referred 
to some unofiicial tribunal, which should have been be; even 
the suspicion of partiality, rather than that I should have been 
called on, in compliance with their lordships’ final directions, to 
pass an opinion upon plans and drawings which those from whom 
they emanate will consider somewhat as rival and competitive to 
designs laid before their lordships by this department. ButI will 
endeavour toshow the facts of thecase with the strictest impartiality, 
and the final judgment will, of course, rest with their lordships. 

The report made by the chief constructor of the navy very 
clearly shows the nature of the several pro 0 
less strict compliance with the conditions down by the Admiralty 
as essential to the acceptance of a design. : 

The first design is that for a broadside ship sent-in by the Lon- 
don Engineering Company. I beg leave to refer to the remarks 
made by the chief constructor on this design, page 12. 

We find a longer and narrower ship, ceteris paribus, therefore 
less handy in vring, ially under sail, a ship deficient in 
stability, and with some details in construction of a very doubtful 
character, such as recessed broadside ports. The testimony of all 
the Brazilian officers is very strongly pointed against the dangers 
of such constructions, as guiding splinters of all kinds into the 
ports and causing great loss of life. F ; 

It is only necessary to add that this design, though nominally 
= the same tonnage as the Invincible, is in reality one for a 

er ship. 

The ne design is that sent in by the Millwall Company. It is, 
in some sense, a compound of broadside and turret. ae 

On referring to page 12 of the chief constructor’s report, it will 
be seen that the design has not sufficient buoyancy to carry the 
proposed weights by 400 tons. : 

The third design is that sent in by Messrs. Palmer. It is for a 
broadside ship, with a movable upper deck battery. This battery, 
including the armour-plated bulwark, is movable upon rollers (see 
pages 11 and !2 of the chief constructor’s <> : : 

However ingenious this idea may be, I do not believe it would 
ever be put in practice, or that any ship would be safe at sea 
with such an arrangement. ’ 

The fourth design is that for a turret ship sent in by Messrs. 
Napier. The system of construction adopted appears unsafe, 
especially the lowness of the armour-plated. belt, and the want of 
adequate plating on the deck, which is on: the top of that belt (see 
chief. constructor’s report, page 14). 

Thus, out of seven designs sent in for the consideration of the 
Admiralty, there are four which have been disposed of. They are: 
The broadside design by the London Engineering Company, the 
compound design by the Millwall CG b de and 








y, the: br 
movable upper deck battery design by Messrs. Palmer, and.the 
turret design sent in by Messrs. Napier: } ’ 

There remain three designs which merit serious attention, and 
which are in themselves practicable, though of various degrees of 
merit. These are : The Thames Company’s design for a broadside 
ship; Messrs. Samrade’s design for a turret ship, and Messrs. Laird’s 
design, also for a turret ship. a 

I will take the Thames Company’s design first; and I beg their 
lordships to study most carefully thereport of the chief constructor 
from pages 13 to 14 on this design. ’ 

It is for a ship to carry 413 tons, according to the calculation 
made in this department, and 310 tons according to the company’s 
caleulations, more armour and backing than the Invincible. 

For this increase of weight only 307 tons of displacement tis 
provided, and there is therefore a serious deficiency in the carrying 
power of the ship. 

It is impossible not to feel grave doubts as to the guarantee 
offered by the company that the engines shall work: up-to eight 
times their nominal horse-power. 

We know by experience that six times the nominal power is very 
difficult to obtain, even under exceptionally favourable circum- 
stances, 

According to our calculations the 
exceed thirteen and a-half knots; the 
fifteen. 

I do not hesitate to say that this statement cannot be relied on. 

According to our calculations this design requires a ship with a 
displacement of 6310 tons; the Invincible only requiring 5877; the 
difference between the two amounts represents how much the 
Thames Company’s ship would be larger than the Invincible. 

The ship would have less stability than the Invincible. The 
amount of sail is slightly below that required by the Admiralty. 

While, therefore, I consider this design a good one, I am satisfied 
that it has no superiority over that of the Invincible, which in 
many features it closely resembles, 

Messrs. Samuda have sent in a design for a turret ship, and it is 
in some respects a very good design. At the outset, however, it 
must be said that the conditions laid down by the Admiralty as to 
draught of water have been departed from; the ship drawing Gin. 
more than the draught allowed. 

I would not allow this deviation (though giving Messrs. Samuda 
some advantages over their competitors) to be fatal to the. consi- 
deration of the design. 

In other respects the quantity of sail provided is much below the 
conditions jaid down by the Admiralty, and even then our calcula- 
tions show a serious deficiency of displacement for the weights to 
be carried (see pages 14 to 15 of the chief constructor’s report). 
The design has been very attentively considered; the great feature 
of the turret ship proper, the preserving an all-round fire, has been 
well maintained; but the details of construction, the deficiencies I 
have before adverted to, especially in the spacing and height of the 
water-tight bulkheads, «nd the limited length of the double 
bottom, justify me in coming to the conclusion that this design is 
in no respect superior to the Admiralty design fora turret ship sent 
to their lordships on the 27th July last. 

Messrs, Laird have sent in a design for a turret ship, I do. not 
hesitate to say that it isa very excellent design. I think it the 
best design from private firms which this competition has pro- 
duced, and I say this, notwithstanding that they have, in the most 
essential features of the design, not only copied the Monareh’s 
arrangements, called by Captain Coles a burlesque on a turret ship, 
but even placed guns in a position described by Captain Coles when 
criticising that design as discarding the chief merits of the turret 
system. 

I have so repeatedly expressed my opinion. as to the essential 
merits and qualities of the turret system of armament that I am 
loth to repeat it here, but as I still hold that for coast. defences, 
for the attack of fortresses and arsenals, for inland waters, rivers, 
&c. &c., the turret system of armament, properly. designed ia 
vessels known as of the Monitor type, is superior to all others, and 
the most formidable engine of war that can well be conceived,. so I 
still maintain that combining a sea-going ship with masts, rigging, 
and sails; and this kind of armament entails a sacrifice of a large 
portion of ‘its efficiency, and compels a choice to be made between 
serious difficulties. the solution of which in a satisfactory manner 
has not yet been accomplished. 

An all-round fire from. two heavy guns in a turret, directed from 
an ‘armour-plated ship of great speed and handiness, is the most 
powerful weapon of offence ever conceived; but this can only be 
thoroughly secured in the Monitor type of ship, 

The Monitor type of ship, though when on a very large scale it 
can cross the Atlantic, is not, in the proper sense of the word, sea- 
going, and cannot cruise. 

To do as Messrs. Laird have done in the Captain, and propose to 
do this design, and as the Admiralty compelled their designers in 
1866° to do in the Monarch, is in reality to sacrifice the distinctive 
merit of the turret armament for the sake of obtaining at best an 
pet ee sea-going cruiser onan enlarged system of training given 
to broadside fire. 

I consider that Messrs. Laird’s design (viewing the problem to be 
solved in that light) would be unexceptionable but for the defi- 
Sua _ out in the chief constructor’s report (see pages 

oO e 


—_ of the ship would not 
ames Company state it at 


als, and the more or. 





No absolute condemnation: of such a 


a aera statements of the speed to be realised. 
i evertheless these deficiencies exist, and detract from the merit 


the rest of the design to be executed, is one of the difficulties in- 
se from this mode of designing a sea-going turret ship. I 
cannot but eres in practice it will be found of greater moment 
than Messrs. Laird suppose. 

Giving all due weight to the considerations which influenced 
Messrs. Laird ‘in their design; to the idea that. the ship can be 
worked under sail upon the hurricane deck, and to the confidence 
felt that the hurricane deck can and will resist the explosion of 
the guns, and the strokes of heavy seas, we must insist that a great 
deal of this confidence is rr speculative, and that evidence that 
these plans can be worked successfully is wholly wanting. 

No doubt the question which will occupy much of their lord- 
ships’ attention is whether this design of Messrs. Laird’s for a 
turret sea-going ship is superior to that sent to the Admiralty in 
July last by their professional designers. 

The following considerations occur to me as necessary to be put 
before their lordships before any solution can be arrived at:— 

The proposed turret ship of Messrs. Laird, by the erection of a 
poop and forecastle, cuts off the bow and stern fire of the turrets in 
wisich are placed those guns whose power is so overwhelming as to 
leave the ordinary broadside ship at great disadvantage. It obtains, 
it is true, a large angle of training by using the after-turret to fire 
forward and the foremost turret to fire aft, and by the extreme 
measure of firing inside a tripod leg, and using only one gun (a step 
fraught with risk, and an almost certainty of accident in action), a 
very small arc of the horizon is left nominally uncovered. 

Now, though in drill this may be done, it is almost certain to 
lead to a catastrophe if attempted in the heat and smoke of an 
action, and I should myself not reckon upon commanding, with 
turrets so arranged, a larger arc than 120 deg. with two guns in 
each turret, and that slightly interrupted here and there; on this 
system therefore there remains 60 deg.—30 deg. before the beam, 
and 30 deg. abaft the beam; on each side, not properly commanded 
by turret fire, and defended only asin a broadside ship. This is 
still a very powerful arrangement of artillery, and if a thoroughly 
efficient sea-going cruiser had been obtained by this sacrifice of the 
distinctive features of the turret armament, might reconcile us to 
the plan; but, though the sacrifice is evident, the advantages pro- 
posed to be obtained are speculative and problematical, and are 
almost lost when the nearness of the deck to the water is taken 
into account. 

The turret ship, designed in the constructor’s department last 
July proceeds on entirely opposite principles. ; 

Each turret-commands not only 180 deg., or the whole semicircle, 
from a line at right angles to the keel round the bow and round the 
stern (the mast alone obstructing on one point only one gun at a 
time), but in addition to the foremost turret will deliver its fire on 
a point 50 deg. abaft the beam and the after turret on a point 
50 deg. before the beam. The true — of the turret armament 
is here attained, and the increase of offensive. power from the 
turrets is largely developed. : 

This development of the offensive power of the ship is obtained 
by a sacrifice of the advantages derived from the forecastle and the 
accommodation insured by a ~_ 

The foreeastle gives certain advantages in anehor work, which 
are, I admit, considerable, but looking at the whole design this one 
feature will scarcely balance.the unfavourable. conditions which it 
has been necessary to couple with it in order to obtain it. 

In-Messrs.- Laird’s design’ the deck is only 7ft.6in. out of the 
water; inthe Admiralty design it varies from 8ft. 3in. to 10ft. 3in.; 
the turret ports being in Laird’s design 104ft., and in the Admiralty 
design, the foremost 12ft., the after 11ft., out of the water. 

Instead of.a mere hurricane or flying deck, as in Laird’s design, 
the sides of the ship are carried up to the spar deck in the 
Admiralty design, and the security of the deck and of the ship 
itself is enormously added to by this arrangement. 

I am therefore led to conclude that the true principles of turret 
armament are better maintained in the Admiralty design than in 
that of Messrs. Laird, and as the Admiralty design fulfils the con- 
ditions laid down, while that of Messrs. Laird, however good and 
meritorious in many respects, does not do so, I should, if the 
decision were left with me, adopt the Admiralty design in prefe- 
rence to that of Messrs. Laird, provided their lordships decided tg 
build a turret ship in preference to a broadside ship. 

I may, however, without attempting to influence their lordships’ 
judgments, say that on the whole, for sea-going purposes, I prefer 
the Invincible to any of these designs for turret or broadside ships. 

The particular remarks I wish to make on each design may now 
be concluded. 

I have endeavoured not to repeat what has been put forward by 
the chief constructor, and to point out clearly from what part of 
his report I have derived my conclusions. 

I must, however, make a few general remarks on all these 
designs in order to throw the greatest possible light on the whole 
subject. Several of these designs have been objected to on the 
score of insufficient displacement; that is, the calculations made 
in this department show that enough buoyancy has not been given 
to the several designs to carry the weights which the Admiralty 
conditions required. 


In this matter I can only say that the calculations made in the | 


office appear to me to be quite to be relied on. 

The calculated Luoyancies of the ships designed in the office are 
generally correct, if the building of the ship and her equipment 
are carefully watched, placed in the hands of our own officers, and 
under a rigid supervision in our own dockyards, of the nature and 


| quantity of the materials used. But we do not find generally that 





there is anything to spare, and when, as in building ships~ in 
private yards, a less: vigilant supervision, a less minute direction 
and inspeetion necessarily takes place, the calculated displace- 
ment constantly proves insufficient ; and to obtain the ships at an 
approximation to their intended load lines, great.pinching in coals 
and equipment is had recourse to, 

I may instance the Black Prince, the. Hector, the Valiant, the 
Agincourt, the Northumberland, the Viper, Vixen; and Water- 
witch, built in private yards, as ships all.very considerably heavier 
in the hull than they ought to have been according to our caleul 
tions, 

The same error was committed in building the. Achilles at: Chat- 
ham dockyard. 

It is almost equally rare to obtain ‘the engines within the stipu- 
lated weights, aud it is quite certain, from all my ¢xperience, that 
our caleulators rather under than .over estimate the weights that 
our ships have to carry. 

I think, therefore, that implicit confidence may be: placed in 
them:when they report that any proposed design is unequal. to 
carry the weights intended to be-put into the ship, 

I have also good g ls for reposing the utmost confidence in 
the calculation they have made respecting.the stability of the 
several ships. 

In conclusion. I cannct refrain from pointing:out that the .com- 








petition has failed to elicit anything superior to the designs.of ‘the | 


Adwmiralty’s own constructors, 


the design. 
The lowness: of the deck, though absolutely necessary to enable: 


design as Messrs. Laird’s | her arrangements have,-I think, proved fatal to i 
would be justified. because of inaufident,dlegioaempandy or. slightly | the turret shi = 0 : s 











If there had been any want of ability or of technical skill, or 


even of inventive resource in this department, the present‘ com- 
petition must have afforded indications of it by producing designs 
of obvious superiority, 

The fact is, however, that although the very latest official de- 
sign had. been placed in the hands of the competing firms, and 
although they had the strongest ind t to the official 





designers if possible, in no one case has a better design-than theirs 
been put forward. 

The bst-of the competing broadside ships is unquestionably that 
of the ‘thames Ironworks Company, and its greatest merit consists 
The departures from: 


in its close resemblance to the Invincible. 


| pressure of her canvas, 


s Messrs. Laird’s is no doubt the best, but the few 
advantages which it possesses over the official design are either 
repetitions.of the features of other offidial ships or else have been 
purchased at the expense of qualities not less valuable, 

There can be but-little d , I think, that if Messrs. Laird had 
been content with guns of eighteen tons in their turrets, and could 
have arranged to.avoid theintroduction of additional guns ina 
of this tonnage, and had given her the benefit of a greater height: 
of deck above water, and of less doubtful arrangements for — 
the canvas, they would have produced a design which. we 
have accepted with: greater. than we could accept the 
present one. But in that case she:would have approximated still! 
more nearly to.the designs of our own constructors. 

This competition has also clearly established the fact that our: 
constructors have done, and are doing all that can possibly be 
achieved upon’ given dimensions in our new ships. There may 

ve ‘an impression or a fear that they were not designing our’ 
second-class ironclads on the: least dimensions:possible. But am: 
examination of the present competing designs shows that ‘smaller: 
ships cannot be built to carry the given weights; and to. steam at. 
the given speeds, or, what is the same thing, that on the dimen- 
sions given in the present case greater weights than our con- 
structors proposed cannot be carried. 

Not a single firm:proposes, for example, to carry more’ coals: 
than the Invincible, orto get the required speed with smaller: ems 
gines, or to surpass the. pro; of the constructors in any re- 
pow whatever, without at't @ same time increasing the size of the 
ship (as mea by her displ t); and even with the in- 
creases of size proposed, there is evidence to show that in severak 
cases the buoyancy would still be :deficient. 

As regards structure, the new systems of construction ‘intro- 
duced by the present chief constructor have been adopted. with’ 
scarcely a single exception, both in the armoured and in the un- 
armoured parts of the hull, by all the competing firms. If better 
systems could have been devised and put forwurd they certainly 
would have been suggested, at least, as alternative proposals, 

_ Another important fact which this competition SS established 
is, that broadside ships, upon the new plan adopted in the In- 
vincible, are the only ships which really command an unoostructed 
all-round fire, and that, too, without the use of any shifting bul- 
warks whatever, or shifting the guns from pivot to pivot, and 
from a great elevation. No one of the proposed turret ships 
would possess this. In every case their fire is crossed, em 

and obstructed by masts or rigging, or forecastles and poops, or 
some other interfering objects; and in all cases the guns are 
situated much nearer the water than the upper deck guns of the In- 
vincible, and involve the use of an enormous extent of turn-down 
bulwarks and other troublesome contrivances, which would be per- 
, sources of expense, and probably of complaint and con- 

emnation also. 

I advert to the foregoing considerations, because I consider it of 
the greatest importance that the constructors of the navy should 
be made to feel that their skill and labour are not lost sight of by 
their superiors ; and for this reason I request their lordships to 
make a formal communication to me on the whole subject embraced 
by these designs, including the Admiralty design for a turret ship. 

Messrs. Lawrie’s design and sketch does not appear to come 
within the scope of their lordships’ order, and I will not therefore 
enter into the consideration of it. 

I enclose a tabular statement of various particulars which will 
assist their lordships in considering the various qualities of these 


designs, : 
(Signed) 





RoBERT SPENCER ROBINSON, 


IIT. 
Copy of the Report of the Chief Constructor of the Navy. 
Admiralty, S.W., 7th September 1867, 

ConTROLLER, --I beg leave to submit the following remarks upon 
the designs for ironclad frigates sent in by private firms in re- 
sponse to their lordships’ invitations. 

They are seven in number, and are submitted by the following 
firms, three of them being turret ships, three of them broadside, 
and one of them a combined turret and broadside vessel, viz:— 
Messrs. Laird, a turret ship of 3764 tons; Messrs. Samwuda, a turret 
sh'p of 3590 tons; Messrs. Napier, a turret ship of 3774 tons; 
Thames Iron Company, a broadside ship of 3793 tons; London 
Engineering Company, a broadside ship of 3794 tons; Messrs. 
Palmer, a broadside ship of 3708 tons; the Millwall Company; a 
combined ship of 3749. 

It will be observed that they are all, therefore, within the limits 
of tonnage laid down by their lordships, viz., 3500 to 3800 tons, 
most of the firms approaching the larger limit, Messrs. Samuda’s 
design being the smallest of the seven. 

In respect of draught of water all the firms except Messrs. 
Samuda keep to their lordships’ limit of 22ft. Gin.; Messrs. Napier, 
Palmer, and the Thames Company, putting the ships down to an 
even keel at that draught; Messrs. Laird, the Millwall Company, 
and the London Engineering Company, giving their ship a trim of 
lft. by the stern, making the draught 21ft. 6in. forward, 22ft.- 6in. 
aft; and Messrs. Samuda giving.an:even keel-draught of 23ft., 
which is Gin. in excess of their lordships’ limit. 

All the designers have conformed to their lordships’ conditions 
in the following respects :—Armament, armour plating, all-round . 
fire (except where obstructed by shrouds, tripods, &c.), depth of* 
armour below water, height of ports, weight a!lowed for comple- 
ment, stores, coals, condensers, &c.; observing that ‘in no case has: 
any one of the firms provided for carrying more than the prescribed 
quantity of coals or men, 

Most of the firms give somewhat less spread of canvas than was 
prescribed, owing probably to a misunderstanding as to the sails to 
be included in the measurement. Their lordships ordered 4:4 
square feet of canvas to each ton of displacement:—Messrs, Laird 
give 4°08 square feet; Messrs. Samuda, 4°46 square feet; Messrs. 
Napier, 3°56 square feet; the Thames Company, 4'15 square feet; 
London Engineering Company, 4°4 square feet; Messrs. Palmer, 
4'19 square feet; the Millwall Company, 4°39 square feet. 

Some of the firms do-not allow nearly sufiicient weight for the: 
masts, rigging, and sails, the Admiralty weight (Invincible’s) being: 
158 tons, and the weight allowed being :—Messrs: Laird, 130 tons; 
Messrs. Samuda, 85 tons; Messrs. Napier; 108 tons; Thames Com- 
pany, 200 tons; London Engineering Company, 158 tons; Messrs. 
Palmer, say, 158 tons; Millwall Company, 140 tons; from which it* 
will be» seen that Messrs.-Laird are considerably; and Messrs. 
Samuda extremely, deficient in this je 

I have now to consider the-merits of the respective designs in: 
succession, 

MEssRs. PALMER’S DESIGN, 

I mention this design. first because it contains the most novel 
and remarkable feature of the whole. It consists in mounting the 
entire upper deek battery, resembling that of the Invincible, upon 
rollers, for the purpose of projecting either side of it beyond the 
general side of the ship, when: it is necessary to: fire ahead or 
astern; or rather of with ing it within the ship when such fire: 
is not. necessary. 

In its general features this design very closely resembles that of 
the Invincible. It is-of exactly the same len:th and 1ft. less in 
breadth,the reductionin breadth being disadvantageous, because the 
Invincible has only just enough beam to enuble her to receive her: 
double engines (for the double screw), and to stand up under the 
It is true that the-spread of canvas 
proposed is somewhat less than the Invincible’s, but that is in dis- 
regard of the conditions laid down, and as the displacement of 
Messrs, Palmer’s ship somewhat exceeds that.of the Invincible; 
she would no.doubt have less speed under canvas than that ship. 

The general construction of the hull is the same.as the Invincible’s 
and is unobjectionable, The adoption of the movable upper deck 
battery is objectionable in several ways. 

Yirst, the placing of so enormous a weight as that of each half’ 
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of the upper deck battery with all its ing, backing, armour, 
guns, and other appliances, upon rollers, for the mere purpose of 
withdrawing it towards the centre of the ship when fore and aft 
fire ‘is not required, appears tobe both an unnecessary and a 
doubtful arrangement, and likely to prove very dangerous when 
the ship rolls. Secondly, every m le battery of this ‘kind is 
liable to be jammed.and put.outof order by shot. - Thirdly, the 

ing for working the bat would be in the way of the main- 
deck guns. Fourthly, the deck beneath the upper deck guns when 
run out would be too weak; and, ‘fifthly, the plan involves so great 
‘an interference with the continuity of the upper deck plating as 
to be seriously objectionable:in a structural point of view. 

Some of.the minor details of this design, where the arrange- 
ments of the Invincible’s hull are departed from, are such as I 
could not sanction. 

THE MILLWALL ComPANY’s DESIGN. 

This design also has some very novel features, consisting mainly 
in the employment upon the upper deck of a turret in combination 
-with a fixed battery; a combination which is associated with, or 
rather is secured by means of, a device which at once condemns 
the design, viz., the proposal to employ greater weights than the 
ship would carry : 

The total weight which the designer proposes to earry-exceeds 
the displacement or buoyancy by nearly 400:tons. -This-design is, 
in other respects, very im tly worked out, .and/is as:unsightly 
.as itis faulty. In the dimensions, in the proposed method of con- 
structing the double bottom, and in the accommodation suggested, 
it is nearly a copy of the Invincible. 

Lonpon ENGINEERING CoMPANY’sS DESIGN. 

This design resembles the Invincible in many respects, but differs 
from:‘her in many others. 

_ She resembles her in respect of general construction, upper 
deck battery and armament, and internal arrangements, but differs 
from her in di ions and disp t, in having four guns on 
each side instead of three; in having recessed broadside ports, and 
in having the extreme ports on the main deck recessed, and the 
sides of the ship indented there as well as on the upper deck, in 
order to train the guns within 10 deg. of a fore and aft line. 

The additional armament and armour can only be given, of 
course, by means of an increased displacement, and consequently 
this design has a displacement of 201 tons beyond that of the In- 
vincible. ‘To secure this on the same dimensions would, of course, 
involve fuller lines and loss of speed; but-in: this case the 
has been increased, and breadth diminished, and consequently no 
considerable loss of speed would probably result. 

The length is 295ft. (15ft. more than the Invincible), and the 
breadth 52ft. (2ft. less than the Invincible). The question arises 
whether these changes are permissible. The assistant constructors 

“concur with me in believing them to be improper. In passing from 
the Bellerophon to the Captain, Messrs. Laird made a precisely 
similar change, only to find afterwards that they had made the 
ship too narrow for the engines, and had to sink the latter into 
the double bottom. A like result would probably follow.in this 
case ; but the changes in question are open to a much more serious 
objection, viz., the consequent loss of the necessary stability for 
carrying the proposed spread of canvas. 

In the Invincible, and in this ship, we are to have a larger 
spread of canvas than is usual in ironclads, and in order to carry 
this we found it necessary, after much investigation, to fix upon 
the dimensions adopted in our ship. In the new design now 
under notice this-consideration appears to have been lost sight of, 
or insufficiently regarded, and the stability has been greatly cut 
down. 

The metacentre is only a. above the load water line, and 
as, under the most favourable view of the case, the centre of 
gravity would not be more than 1°9ft. below that line, it follows 
“that the metacentre would be only 2}ft. above the centre of 
gravity. In the Achilles, which is the least stable of. the. iron- 
clads for her size, this distance is 3ft. ; and while the Achilles-is 
carrying but 3°2 square feet of canvas to the ton of displacement, 
this ship is intended to carry 4°4 square feet per ton. In’ brief, 
we went in the Invincible as far as we thought we could prudently 
venture to go, in reducing the Ton grey of the stability to the 
sail power, and we strongly object to going the length ‘which 
this design proposes in this respect. P 

It appears unnecessary, therefore, to discuss the details of the 

ans, especially as the recessed ports have formed the subject of 
Sremee reports to their lordships. 

It may, however, be worth while to remark that space round 
the foremost capstan and the spread of the rigging are both less 
than we'find it necessary to give. 


Tae THAmMes OompPany’s DEsIGN. 

This design very closely resembles that of the Invincible, 
having the same general arrangement of armour and armament ; 
but by increasing the length of the ship, the length of the battery, 
the breadth of the belt, and the thickness of the strake above 
water, and completing the upper deck bulkheads, the company 
have added. according to their own estimate, 310 tons to the 
armour ‘and backing, and, according to their own estimate, 310 
tons to the armour and backing, and, according to our estimate, 
413 tons. They have increased the displacement 307 tons, leaving 

deficiency, according to our calculations, of more than 100 tons. 

This design is also open to the same kind of objection as that 
last considered, but in a less degree, the length being increased 

*10ft.,.and the breadth diminished Ift., as compared with the Invin- 
cible. The proposed sail power is 4°15 square feet per ton of.dis- 
placement; somewhat less than that prescribed. 

The armour-plate side in wake of main deck is slightly curved to 
provide for increasing the fore and aft training of the broadside 
guns at the ends of the battery, at the expense of the training in 
the opposite direction. 

The working of the ship would no doubt be much obstructed by 
the existence of the armour-plated bulkheads extending right 
across the upper deck. ; 

With so great an addition to her displacement this ship would 
no doubt be slower with a given power than the Invincible, not- 
withstanding the increase in her length. The company, however, 
offer to guarantee that eight times the nominal engine power shall 
be exerted by the engines, and they promise that this will secure 
a speed of fifteen knots. 

So large a development of power probably would secure a speed, 
according to our calculations, of about 14) knots, and the com- 

ny offer to guarantee this power with the same weight of engines, 
Boilers, &c. This offer is certainly a very important ‘one, bat 
should, I think, be considered apart from the design of the ship, 
as it.is the power of a new “_ye of patent engine, and not the 
speed of the ship, which they offer to guarantee. 

Considering the excess of the weight above the displacement in 

this ship, the certain loss of speed with a given engine power, the 
obstruction'of the upper deck, the deficiency of the sail power, 
and probable deficiency of stability, and the absence of any feature 
which bas not already been well and carefully considered by us 
during the design of the Invincible, I am not prepared to pronounce 
the proposed design as more satisfactory than, or equally satisfac- 
tory with, the Admiralty design. 

I come now to the consideration of the designs for turret ships. 

(To be-continued). 








‘FOREIGN AND COLONIAL RAILWAYS. 


A FEW details with respect to German railways may perhaps be 
interesting. It appears that at the close of 1867 Prussia had Bssii 
miles of railway in working order; Austria, -4190§ miles; Bavaria, 
16474 miles; Saxony, 5984 miles; Baden, 4734 miles; Wurtemburg, 
4208 miles; total, 13.161} miles. In 1867;contrary to theestimates 
generally formed and to the results obtained in other countries, the 
German lines enjoyed a considerable amount of prosperity, and the 
profits realised notably exceeded those of the former year, the 








having been at the rate of 6} per 


increase ‘in the rough 
cent. perannum. On the Austrian lines the advance made ‘was 
even greater, the increase in the revenue during the past year, as 
compared with 1866, having been at the rate of 74 per cent. per 
annum. This last result is attributable to the deficit in the 
harvest of ‘Eastern Europe last year—a deficit which rendered it 
necessary to draw large supplies from Galicia, yr ee &c. “The 
ratio of expenses’ to receipts in the case of lines mging to com- 
panies stood as follows in 1866:—Prussian lines, 44 per cent.; 
Austrian, 34 per cent.; South German, 43 per cent.; and North 
German, 53:percent. These latter figures show the importance 
and advantage of great networks from an economical point of view. 
In Austria the working expenses scarcely absorb more than a third 
of the receipts, because two great companies nearly divide between 
them the lines of the Austrian empire, while in the small states of 
South Germany the working expenses exceed 50 per cent. of the 
receipts, the South German lines being divided into a number of 
small separate undertakings. There were in all fifty-eight German 
railwaycompanies in 1866, and they possessed between them 3508 
locomotives. Of these engines German industry furnished 3081, 
while 148 were made in Belgium, 118 in England; sixty-three in 
France, and seven in North America. One Prassienenthbliechuna’ 
—thatof Herr Borsig, of Berlin—alone delivered 1309 locomotives; 


‘the Vulcan Company, of Stettin, furnished - eighty-one; and 


various Austrian construction workshops, 879. The really bril- 


‘liant result:to be noted in conneetion with German railways is to 


be found in the high return yielded by them on the capital devoted 
to their construction and equipment. Thus on an aggregate 
share capital of £80,283;295—that t being exclusive of the 
sum embarked in State lines—the average return realised in 1866 
was 7°57 per cent. perannum. The Prussian lines produced an 
average return of 9°04 per cent. per annum; the Austrian, 
7°66 per cent.; the South German, 605 per cent.; and the 
North German, 6°52 per cent. An average return of 7} per cent. 
per annum must be regarded as high if we take account of the 
results obtained in other countries, viz., 5 per cent. at the outside 
in Belgium, and a trifle over 4 per cent. in England. We can 
scarcely bring France into the comparison, in consequence of the 
enormous subventions which French lines have received from the 
State. Good as the general dividend result of the German lines 
was in 1866, it was a trifle below the corresponding average for 
1865. Two companies, it should be added — the Leipzic and 
Dresden, and the Magdeburg and Leipzic—divided at the rate of 
more than 20 per cent. per annum upon theirshare capital in 1866. 

The Russian Government does not appear to‘have yet succeeded 
in disposing of the Nicholas (Moseow andSt. Petersburg) Railway, 
although it has’ been: with this ‘object with various 
persons for some months past. | It-is 





to concede the line 
to the parties who may decide on taking it for eighty-four years— 
that is, until April 1st, 1952 — as well'as the Alexandrovsky 
foundry, leased at present to Mr. Wynans. The new staff 
of the line is to be formed principally of Russians or foreigners 
knowing the Russian language. The engineers of the line, as 
well ,the director-in-chief and several other employés, are, 
however, confirmed in their functions by the Minister of Ways and 
Communications. The Government requires the parties who may 
receive a concession of the line to place the rolling stock ona 
footing which will enable it to meet an increased traffic, both of 
passengers and goods, especially in those months of the year in 
which the traffic presents the greatest animation. The conces- 
sionnaires are to engage to replace with new rails in the course of 
the first two years of the concession old rails which may have 
become past service; old wooden bridges are also to be replaced by 
iron ones. The concessionnaires are by degrees to replace all the 
wooden bridges by iron ones, and -this-operation is to be effected 
without interruption to the traffic. ‘The concessionnaires’ will be 
required to enlarge and, if necessary, to repair the stations as well 
as‘ to contribute to the erection of a central station at Moscow, 
whichis to serve as a central starting point for the Nicholas-and 
Moscow and Koursk Railways. They are also’ to take’.measures 
in order to facilitate military transports and to purchase sixty-one 
new locomotives for goods trains, twenty-four locomotives | for 
passenger trains, and 2000 trucks. 'These purchases are to be 
effected in two years from the date of the granting of the conces- 
sion, and they are expected to involve an outlay, coupled*with the 


. repairs and new works which will have to be undertaken, of about 


£2,000,000. The concessionnaires are to be required to give out 
their orders for rolling stock principally in Russia; and orders 
to foreign firms are only to be given out in cases when they 
will involve a saving of 20 per cent. It is proposed to admit 
free of customs duty the rails and plant required for the capital 
repair of the line during the first two years; but after the lapse of 
two years this privilege will be, toa great extent, withdrawn. The 
present rates charged for the conveyance of passengers are to 
remain in force, but some reduction is to be made in the goods 
rates charged. The concessionnaires are to pay monthly to the 
treasury 4 per cent. of the rough receipts of the line sos to'meet 
expenses which the Government may incur in regard to its eontrol. 
After twenty years’ working of the line by the concessionnaires, the 
Government reserve to itself the right to purchase the line, 
taking as its basis in the terms of purchase the average receipts 
of the previous seven years. The Great Russian Railway Company 
will hold a special meeting next month, to consider the expe- 
diency of acquiring the line on the terms‘indicated. 

The revenue of the Indian lines is not so good this year as in the 
winter of 1867. In the case of the Great Indian Peninsula, traffic 
has been conducted under considerable disadvantages of late, as 
several of the great bridges are under repair, whileone—the Mhow- 
kee-Mullee viaduct — failed altogether last summer, and is in 
course of reconstruction. A statement is made that between Mulka- 
poor and Nagpore several other bridges already show signs of deeay 
and will have to be reconstructed. Pheshareholders will not suffer 
materially by this unfortunate state of affairs, as they enjoy a 
5 per cent. guarantee from the Indian Government; at the same 
time, the surplus profits of the half-year ending June 30th, 1867— 
of which, if all had gone well, the shareholders’ moiety would 
have been £66,057 — were all swallowed up in the process of 
reconstruction and repairs, and it is to be feared that in the half- 
a ending December 31!st, 1867, no surplas profits were realised, 

ut that the Government will have to advance some capital to 
make up the guaranteed 5 per cent. The works on the ‘chord 
line” of the East Indian Railway above Raneegunge are advancing 
slowly. If the works involved in the construction of a bridge 
over the Hooghly at Calcutta, and:a junction between’ the’ East 
Indian and Eastern Bengal Railways, are undertaken at‘all,* they 
will probably be prosecuted by anew company, but nothing definite 
appears to have been yet determined on. \The Caloutta and South 
tern line, »which has hitherto scareely cleared its ‘working 
expenses, has-been surrendered to the Government, ‘in consideration 
of thé shareholders being d in full the capital advanced by 
them. This is, no doubt, very-honourable and satisfactory conduct 
on the part of the Government; at the-same time, it is not very 
easy to discover what advantages can result from the ‘course 
— The only ible gain at present to the Government can 

that it may be able to raise the capital which it has repaid at a 
somewhat cheaper rate than the guaranteed 5 per cent. 

We return to our details with reference to the Northern of Spain 
Railway. In the section from Burgos to Irun the passage of 
the Brujula presented in the official plans gradients which would 
have rendered it necessary toemploy engines of an exceptional con- 
straction, and the working expenses ‘would have been probably 


considerably increased. Im order to avoid these inconveniences the 


company ‘did not hesitate to modify the route upon the whole 
section, and to lengthen the distance to the extent of about four and 
a-hulf miles, so as to reduce the gradients to a maximum Of 1 in 


‘100. ‘We must also take account of the fact’ that ‘the great 


Oazurza tunnel was carried: to a length of abont 10,000ft. j while 
the plans of the Government-only proposed ‘a lengthof about 
6000ft. This difference arose from the fact that the'company 


considered it indispensable to place the route at the bottom of the 


wweight causing’ it; and 2 deg., that when seve 





deotmal system, it will in-all 





Uurola Valley, so as to secure the establishment of a station at 
the ‘village of Zumarraga, while the official route passed 100ft. 
above this village. ‘Further, the company deemed it advisable, in 
order to secure the safety of the public, to make so considerable 
and important a tunnel straight, while the engineers of the 
Government did not hesitate to make it curved for a le of 
more than 4300ft. The official estimates as to the cost of the rails 
and accessories ee for the permanent way were also exceeded. 
Thus on the Madrid and Valladolid section their cost >was set 
down at £1,830,088, while the real outlay was £2,770,213, leaving 
an excess of £940,125. On the Valladolid and B section the 
estimate was £725,029, and the real outlay e1,310.51 leaving an 
excess of £585,283. On the Bu and Irun section the estimate 
was £2,442,511, and the real outlay £2,925,046, leaving an excess 
of £482,535; and on the Venta de Banas and ‘Alar section, 
the estimate was £687,634, and the real outlay £984,608, leaving 
an excess of £296,674. The total excess of expenditure over 
estimates under the head of rails and their accessories was thus 
no less than £2,304,617 — a result attributable, first, to addi- 
tions made to the length of the line, ting altogeth 23} 
miles; and, secondly, to the use of rather heavier rails: than were 
at ‘first contemplated. The cost-of the sleepers laid down also 

ded the estimates by thesum of £209,184. Truly the 
Northern of Spain has been a most unfortunate railway. 











THE INSTITUTION OF CIVIL ENGINEERS. 
April 7, 1868, 
CHARLES Hutton Grecory, Esq., President, in the chair. 

THE paperread was ‘“‘On the Experimental Determination of 
the Strains‘on the Suspension Ties of a Bow-String Girder,” by 
Mr. W, Airy, Assoc. Inst. C.E. 

Although in this communication the case of a bow-string girder, 
as ordinarily constructed, only was considered, yet the author 
believed that the principleon which the strains had been ascertained 
was equally applicable to all mechanical structures with complex 
bracing, as, for instance, station roofs, where the labour and un- 
certainty of a theoretical calculation rendered.an experimental 
investigation exceedingly desirable. 

The model on which the experiments'were made was composed 
of a bow of steel, and had a span of 6ft.-with'a’ rise of 1ft. ; the 
string being constructed of two slips of oak,:and the suspension 
ties being of: steel wire, gauge No. 6 (96ft. to the oz.). 

The process by which the tensions were ascertained was the fol- 
lowing :—The ties, on being sounded, gave a good resonant musical 
mote, ‘and-advantage was taken of this to compare the note of an 

‘with that'of a free string suspended in a ‘frame, and cut © 
by-asliding bridge to the length of the string under comparison. 
The free*string supported a small scale-pan, \and this scale-pan 
was loaded with weights till the note of the free string and that of 
the string ‘under comparison exactly coincided. This was deter- 
mined by ear with the greatest accuracy, the effect of } oz. in 
80 oz. being clearly perceptible. The tension of the string on the 
girder was thus measured by the weight in’ the seale-pan-of the 
free string ; and this was done for every string-in' every case. 

The determination of the thrusts was arrived. at by-aditferential 
process, thus :—A uniformly distributed weight was.applied ‘on 
the girder, and the tension of every string was taken; then a 
travelling weight was introduced in addition, and hung at any one 

int, and the tension of every string was again ‘taken ; the ‘dif- 

erence of the tensions in the two cases of each string being Te- 
garded as the thrust, or tension, of that string produced by the 
travelling load. 

The reduced results of the experiments, comprising the effect of 
every possible arrangement of loads that could come on a girder, 
were given in diagrams, It was verified by experiment : 1 deg., 
that the tension; or thrust, of every string was ional tothe 
weights were 
applied at the same time, the effect on every string was that due 
to the sum of the effects which would be produced by each of the 
7 separately. 

The rules by ‘which the strength of ties should be regulated, as 
deduced from the experiments, were, for an evenly distributed 
stationary load, that all the bars -were in tension, that the end 
‘uprights ‘were most strained and the middle ones jeast, and that, 
with respect to the diagonals, those were most strained which 
radiated outwards from the points where they met the string—the 
strain on each might be taken at one-half the load to a bay—those 
that radiated inwards from the points where they met the string 
being strained to the extent of one-fourth the load due to a bay. 
In the case of a single movable load the uprights were liable to 
a tension of from ten thirty-fourths to one-sixth of the weight, as 
the load advanced from either end towards the middle, and the 
greatest tension to which the diagonals were liable was one-fourth, 
and the greatest thrust two-thirteenths of the weight. 





Someé important experiments in sending military telegrams will 
take place this year for the first time at the camp at Chalons, 
With that view several clerks acquainted with the mode of pro- 
ceeding, and probably selected from a gst those who ‘had for- 
merly been in the army, will be detached and placed under the 
orders of officers of the staff. 

Tue Dectmat System IN GeRMANY.—If the “coming events” 
that followed their shadows in the poet’s time were as long about 
the journey as they are in’our days, the shadows must have had 
the organ of ‘patience strongly developed. For years the decimal 
system has been talked about, written about, publicly spoken 
about, and lectures delivered cr its merits and demerits, 
until one has almost forgotten what the term precisely implics. 
The subject is we believe at present in the hands of a committee, 
where it will probably remain for a longtime tocome, Other con- 
tinental nations are engaged in a similar investigation, and we are 
inclined to predict that they will finally solve the question for 
themselves before we have got through the ‘first stage. About 
three weeks ago a scheme was laid before the federal council in 
Germany, advocating the adoption of a decimal system, and back- 
ing its arguments by twenty-three principal clauses, many: of 
which were subdivided into an equal number of secondary ones. 
The substance of it is very similar to that projected by the old 
Germanic Diet. in 1865, but it varies slightly in‘ its details. As 
might be anticipated, the base of. the system is the metre, and it 
exhibits a close analogy to the French system. ‘The standard of 
length isa platinum bar, and that of weight a kilogramme of the 
samometal, ‘The scheme provides for the regtlation of lineal, 
superficial, arid' volumetric standards, The superficial measures 
are obtained by squaring those belonging to’ the lineal, and are 
called.arcs. An arc equals 100 square. metres ; the hectare equals 
100 ares, or 10,000 square metres. The volumetric standards are 
obtained by cubing the lineal measures and commence with the 
litre. ‘Taking the metre to s al unity, we shall have the litre 
equal to a cubic desimetre = (0°1)® = the yn45 Of a cubic metre, or, 


13 . . 
a Similarly the hectolitre equals 100 


litres = = The “ toise” and the “corde” will each equal two 


metres ; the verge five metres, and the mile 7500 metres. An acre 
will contain 2500 square metres, or the fourth part of a hectare. 
and the plafter will contain four cube units, “The ordinary pound 
will be divided into 500 parts with decimal subdivisions. Sore 
senting the pound as unity the gramme will equal ¢45, the ounce 
will be equivalent-to one-tenth, and the Prussian quint ‘will have “ 
the value of ;j5. All the subdivisions of the gramme will be in 
accordance with those adopted.in the French nomenclature, What 
weterm “troy weight” will remain as it was authorised in the 
German session of 1857. ‘Whatever may be the exact English 

ity some resemblance to 
that we have described, for the' base of them allis the French 
system, and to that all must bear more or less similitude. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. XVIII.—Tse Armstrone and Fraser Systems. 
Every one who entered the British gun shed at Paris last 
year became struck with the ificent wrought iron coil 

ing of 4ft. or 5ft. diameter, and not far short of a foot thick, 
with trunnions forged on to it, which stood in one corner, 
and wascommonly called by the Parisiansle mortier Anglais. 

Amidst the innumerable tours 

de force, which were to be 

found in the Exhibition, the 
products of the first forge- 
men of the ironworks of 
every foremost nation of 

Europe, it is no exaggeration 

to say that this coil ring was, 

as a piece of forgework, un- 
matched; unfortunately for 


larly supposed to be in truth what it is called—the Arm- 
strong coiled system. In some instances the claim of 
Sir William Armstrong to the “coiled ” has been 
limited to his having introduced the method of forging 
or forming the rings for the built-up _ by forming a 
coil or spiral hollow cylinder out of one long prismatic bar, 
and welding that up by blows in the line of the axis chiefly. 
The introduction of this method of manufacture of 
each individual ring is, we believe, attributable to Sir 
William Armstrong, and it was an important practical 
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purpose of recalling the through which, though rather 
unseen to the outside world, the system of built-up 
wrought iron artillery with much rapidity ree 
self in this country, than as wishing to enter at all u 
the somewhat vexed contro as to who was the 
discoverer of the principle and inventor of the method. 
As to that, is it not written in the “Proceedings of the 
Royal Irish Academy,” vol. vii., p. 11, for May, 1860, and 
in part in the “Proceedings of the Institution of Civil 
Engineers,” and in the Mechanics’ Magazine? Nor do 
we purpose here i Teng 


it- 
n 
rst 





once more or at all at len 
into the theoretic princip 
upon which those built-up 
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guns, now long known as the 
PREPONDERANCE Os, 2-2 26. * Asuna depend for 
} their superior endurance,norat 
betvodt oY ELE Amaaee all upon anything outsidethese 
guns themselves, and those 
+ a ; Sai ee ET which have already to a great 
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extent, and ultimately must 
wholly supersede them, viz., 
the Fraser guns. We are en- 
abled, in illustration of the pre- 
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sent article, to produce to our 





the credit that through it 4 o 

justly belongs to Woolwich H 

gun factory, the actual H ; 

_ of the huge breech- 5 | ns. O 
mortier was not in any if | 





LENGTH OF GUM 62... 








popular way explained, and 
its light was very much set 
under a bushel. We shall 
have something to say, how- 
ever, here or in the next 
following of these articles, 
upon this or its congeners 
now daily turned out, not as 
tours de force, but established 
ieces of manufacture at 

oolwich. Coils such as 
these constitute one of the 
necessary elements of the 
latest modifications of the 
Armstrong gun system of our 
service, and undoubtedly of, 
one of, if not the, most 
marked improvementseffected 
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readers what has never before 
been published in any form 
or anywhere, namely, exact 
engraved transcripts from the 
official drawings of the royal 
gun factory at Woolwich 
(received through the War 
Department), of the ten most 
important and typical natures 
of Armstrong guns as adopted 
in our service, viz :—No. 1, 
the 9-pounder ,tield gun; 2, 
the 12-pounder do.; 3, the 
20-pounder; these are all 
breech-loaders, and consti- 
tute, with the 40-pounder, 
our field artillery. No. 4, 
the naval 64-pounder rifled 
| gun, the _ breech-loading 





















The Armstrong system of 
rifled artillery owed its rapid 
development and celebrity at 

‘the commencement, not to 
the construction of the gun 



























arrangement being upon the 
beautiful but too delicate 
arrangement of straight flat 
wedges, designed by Sir W. 
Armstrong. The muzzle of 
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in superimposed rings shrunk ‘No. 3. this gun, unlike any of the 
on with initial tension, but to ORONANCE WROUGHT IRON GAEECH LOADING GUN (SREEGH SCREW) 20.PR. 13 CWT. R. others, is enlarged so as to 
the fact that Mr. (now Sir PINNACE pe enable the gun to be seized 
William) Armstrong had suc- bi pti WEIGHT I2CWTS 20RS 8 LBS up to the deck beams by the 
ceeded in making a wrought oils : PREPONDERANCE . | : - muzzle sling, in mounting 
iron gun strong enough and - 2 or dismounting; it may be 
accurate enough in workman- Ml oY OX. BOTTOM OF BIFLE CROMES said to be superseded, No. 5, 
ship to demonstrate, for the fsa ee - came the 7in. 82 cwt. gun, either 
i ime in: ai pe 2 way 2%: ve s, a i i le 
ee a ie ii a oe a 
} oe a Bs ra s ee a es ee. ~BORE a oem a Dae? . “4 
oe range, a pepe i \ HH r 34-18 = —-VORTN __0008- Sag 128_-=, *r — ara = 
at the application of rifling : of the smaller field artille 
to cannon produced over the 4 A and with which at this mA 
ancient smooth-bores, as_pre- *s | fat S Li or ue gr ' i . some difficulties were expe- 
dicted long beforé by Robins. q A a ee ~t f4 am “: x aoneeeee onan enn eee ke rienced. No. 6, the muzzle- 
If we te sana ne? 80 : 5: ene eee eS li | Ze a j . loading 7-ton gun, deemed 
rst rifle ‘ Sswi otis | os tbls OLMIS > WMRER BEICROOVES — 4 P the rices 
— re gun — eat. awie > f SECTION OF mir.ine, ‘TWIST OF RIFLING 1 TURN UN 38 CALIBRES one of the most serviceable 
and whose performances so oe guns'we possess of the calibre, 
a the attention —. No. 4. though needlessly complicated 
ery officers, was made, as I< in the parts of which it 
2 tae pro cng my = "ARB OROMANGE WROUGHT IRON BRECCN LOADING GUN 64 PR WEDGE élGWT. R. is built up. No. 7, the 
of time and chiefly are still, ii | aw ; Yin. 12-ton muzzle-loading 
in a single block. Even after @ } is! WEIGHT _ SL cwTs om oe gun, that which, simplified 
the theory and practical PREPONDERANCE 5 - 4 in construction, will be one 
value of the construction b > of the normal calibres for our 
in successive rings had Ate > eee . BZ a EA future naval service; No. 8, 
been published in June, SECTION OF RIFLINC the 100-pounder, or 9in. gun 
1855, in Mr. Mallet’s work pa nyt A gg so'caupnts Of 6% tons, muzzle-loader, a 








on artillery, and for at least 
two or three yearsafterwards, 
Mr. Armstrong appeared not 
only to be unacquainted with 
that theory and its value, but 
even as late as 1860 repre- 
sented himself as employing 
that construction as a matter 
of mechanical convenience, 
but without attaching any 
particular value to it theoreti- 
cally as giving a great increase 
of strength to the gun. 

In the memorable discus- 
sion on artillery at the Insti- 
























simplification as to its parts 
of both the preceding; No. 
9, the 9in. 12-ton gun of 
1865, as that No. 7 is that of 
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1867; and No. 10, the 150- 
pounder, or 103in. muzzle- 
loading gun of twelve tons. 
This gun is the pattern of 
1862, the 12-pounder is of 
1863, and, with the excep- 
tionsstated, the other patterns 
are of i864. The whole of 
the figures are to scale; all 
the important dimensions are 
marked, as also the weights 


tution of Civil Engineers in ae WEIGHT... _--- BIGCWTS 2QRS OLBS and preponderance. The 
the above year, he stated in Joie" | PREPONDERANCEG . 34 Ws forms of the rifle grooves are 
reply, ‘‘the outer layers and - ioe iven in nearly all instances. 
rings of metal were not put ' TTOM OF RIFLE CROOVES ose of No. 10 are cylin- 
on with any calculated degree : drical or flat-bottomed. The 
of tension; they were simply H = s — 73 — -T7 closing of the breech end in 
applied with a sufficient ---++-+5 id — 7 — pg i ore 80 == a this is uliar, a turned 
difference of diameter to 1 -— nies < steel disc ier fitted merely 
secure effective shrinkage” ‘ ' to that end of the central or 
-, a ae Ce s. : i —, —- a thin circular 
vol, xix., p. . However, $ Si pees on ome 6 ‘ ‘ te of copper interposed 
Captain Mlakel had pro- pith 15:75 - «.----~--- 93. 88} RGB K-------2 =~ === —_ meee saree 7.572 Case that and the sm 
duced his omen, in which £ w-------- + icacaeuomaatamaieans | mem nl CNM iron screw breech-plug, the 
ere Ee ee >, eee Senernreesenneneen mre 2324 (SEER OF CROOVER-76 - intended object being to ease 


Mr. Mallet, proved the value 

of this constructive method. 

The 36in. mortars had been designed in 1854, and con- 
structed thus, had demonstrated its importance; and 
Mr. Longridge and one or two others had recognised it inde- 
pendently, and enforced their views in public. And so 
very soon, the coil system became applied to the Arm- 
strong rifled cannon, and has since been so com- 
pletely identified with it in public—not always quite 
the best-informed arena—that the system of construction of 


guns in rings superposed with initial tension is now popu- 


SECTION OF RIFLINC 


It aimed at taking advantage as fully as 
inted out by Mr. Mallet lon 

fore, viz., that a 1 so formed, like the twiste 
barrel of a musket as com with a skelp welded 
barrel, was stronger in the proportion of 74 to 1 (Mallet, 
“Construction of Artillery,” p. 113), and it conferred 
immense working facilities upon the forging of the parts 
now required for built-up wrought iron guns. 

We have referred to these facts so far rather for the 


improvement. 
ible of the facts 





vows the intensity of the blow 
from the ignited charge, and 
ney that cracking out the breech bottom of the tube, if 
orged solid with it, as wellas to ease the blow longitu- 
dinally actingonthe breech of the gun at large. This <_ 
dient, of dubious advantage, was no doubt — ry 
the experience of the destructive effects of the intense 
blow of discharge upon the movable breech-plugs of the 
heavy breech-loading naval guns, as in No. 5, none of 
which, whether in soft and tough wrought iron or ip 
steel, were found to stand very satisfactorily. 
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Were a built-u of whatsoever material formed, | by heating each prior to its superposition upon those | manently its own length, and [with that _its own 
constituted of pia v= te number of extremely thin| interior to it, to a isely definite temperature, | other dimensions. A metal, ps | a and 
superimposed rings, and that the respective tensions of the | we might obtain just suc a tension as theory demanded. | ductile one also, when at a tempera- 
outer ones of these, and by them the compressions of the | Or the converse plan might and in practice was fol- tary, Pemeneeey Gane alters both its form and its 
inner ones, were such as theory would assign, so that | lowed. Each ring or coil t be turned or bored to a size | molecular tution. From these causes, and others 
the resistance to bursting of the gun should in any | too small to fit or go on to interior to it by a quantity | which it would be scarcely wise we should prolong this 
transverse section the same, as if the strain were tangential, | such tap Agen way ean naa ge Sa should, when it | article by descanting py actual practice of manufac- 
and concentrated at the centre of the radius of thickness, | was in place, give the theoretic pinch indicated—and then | ture of built-up at Woolwich as well as everywhere 
then would the strength or resistance to bursting of such a | if we only heated each coil enough and so got it expanded ! else soon proved itself pee eR ey ive 
be to that of a gun of in ft Ww c 
the like material in one sities bs indicated, fall of cal 
block, Fins . ine ORDNANCE. WROUGHT er) MUZZLE LOADING GUN TINCH (7TONS) R bene ulty, = boar 
‘Dp — . D's — Ds ie WEICHT 1 TONS. 20WTs. 1ORS. 22188 

D" “De + De hen PREPOQNDERANCEO + BB» von poet ay yong om X 

D’ and D” being the internal was left behind + che had 
and external diameters of the proved beyond controversy 
gun. : that a built-up must be 
The truth of this depends mtch = one of a 
upon our admitting the as- ~" GA°\ Seu —————-9——__-}—____ 1 9. ---_- _—--— 5 _-—__- solid block; but, further she 
sumption that the extend- could guide us but feebly in 
ing and eres See yagi and so built-up 
brought to bear by pres- gun making a 
sure of the powder gases on matter of rule of thumb, in 
the chase of the gun are ina - #2: == aoe OE ee that sense, that empiric rule 
constant ratio with the exten- = - -- {== ==-===== deduced from ce had 








they roduce of the metal, ete saeneane ~- ART OF RUNS WE Bn “| FRA were bored and turned to 
and that fracture occurs as ions that on trial had 
soon as those have reached a No.}7. been found to answer, and 
limit. This is never true, and GRONANGE WROUGHT IRON MUZZLE LOADING CUN. were shrunk u each o} 


is markedly untrue where, as 
in the chase of a gun, the 
material is at the same mo- 
ment solicited by two forces 
orthogonal to each other— 
one a tangential tension, the 
other a radial compression. 
But as even up to the present 
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moment no exact experiments 
have ever been made to de- 
termine with certainty this 
highly interesting, and for 
many other engineering struc- 
tures as well as artillery, 
most nye physical ques- 
tion, and nothing precise was 
or is known about it, so every 
one was content to accept the 
expression of the theory of 
built-up guns as based upon 
this unavoidable, but only pos- 
sible natural assumption. It 
was obvious that the greater 
the number of rings, and the 
thinner those were which 
were to be superposed, the 
nearer the gun approached to 
theoretic perfection. 

These early guns were all 
made in very thin and nu- 
merous rings; their adoption 
was partly a dictate of theory 
and partly a necessity or con- 
venience at least, of practice. 
The 36-in. mortars, where 
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rings what was the state of 
tension orcompression of any. 
More was impossible, how- 








ever, while each was 
formed of six or eight thick- 
nesses; for every multiplica- 
tion of these involved all 









No. 8. 
100 PR. 


WEIGHT 
PREPONDERANCE.7 


6% TONS 
I25GWTS. OORS, 1418S 


ture, and also 
to imperfections of workman- 


ship. 
Notwithstanding 
most a and — 
system ing and mea- 
pr Gee 
dimensions indispensable to 
enable these superposed rings 


to fit, even as well as 


cxtablished at Woolwich, loove 
i at Woolwich, loose 
coils were not unknown, nor 
failure due at proof to such. 
The whole system aimed, 
however, at a refinement that 
practice could not always be 
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certain to attain with ad- 








TOTAL LENGTH 180.75. 











they were nearly 18in. thick, 


vantage, and a further re- 















































were built up mainly of rings No. 9. treat from the dictates of 
-~ age ; : 

pre he ay tee eect oe ORDNANCE WROUGHT IRON MUZZLE LOADING GUN QINCH 12 TONS R ig poe Sony by Soe & 
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nee al j--A2Lai—j PREPONDERANCE... —-——-__ Nie ee an ollie He 

and that they should be thin “Aut °F OBE ct -1Rt Lt SEOTION OF Suze in seit and to chupen he 
ferred ‘upon the iron by the “fet Bene ounce anaes cee, Proce Oe bata ontne 
rolling. The Armstrong coils aside mew yr A iavalved 
were made thin and nume- the chief expenditure in 
rous in like manner, from * aa ty ME Py i rk 4 | skilled labour and in verifi- 
just the same considerations, | MTS 4 oe . t (Denes OF Bom [188 . cation of its results, and sub- 
a — TT w = | <b secre re —anacaememaiae atituting for those the — 
bar in” This could not, it || i von ll — aaa 
was then thought, exceed a : ait : ‘ methods which theo (such 
re sage: Roamgpene 2 and - @ 1 ‘ : i as here it was and is) does 
tain fibre, and theory said, “— er | et See . ' but imperfectly sanction. 
Keep the ete tinaetinne pan... -———— ae ns ae eT: ee Reena This is, in fact, what ‘has 
ever misled men in practice, {—-——=— erase noche ss ctr na NE cen cccseneene a -T =---; * =H Woolwich, "ania —_ 
nor is any practice sound that ig 2 ! ported and appreciated by his 
— bear \“ “y° = theory. cnanielllaneddlbcdipesntbupaeaent JLENCTH_OF..RI FLING. 102 °9 ~---_--_-___-_-------~ a immediate euperior, Colonel 

ut theory, from the imper- ‘ Cam R.A. 0 
fect nature of our physical No. 10. roy pan gn In our 


data and of our senses, has 
often to be based upon the 
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next article we hope to 
















































































omission of some of the F WEIGET it TONS. ISCHTS. 2 O1S..0L88 they have effected. 
conditions, which nature will ‘af © PREPONDERANCF 4» I* « fe Se 
not omit, and in such cases it 
can be to us but as a lan- Tas Workman's REPOST om 
tern in a dark place—it is — —_— — 
of use to guide our steps, but over 21000 and sent aon eighty 
to be safe in practice we must foremen anc ve work- 
feel our way. 2 y z - b ie ing men to an 
i: r. 4 French 

Some of the physical con- 7 | : xa a A, vt - p> a pape poe Nee ers. The 
ditions involved in the actual T ad ~ A] reports so made published 
manufacture of built-up guns, in book yo cnahon just run 
are of a sort that were through the first edition of 2500 
but little considered at first. copies; and the French Govern- 
Were it true that for i ment has been so struck with the 
every 15 deg. or 16 deg. ae Ss. we a . a £6 oh ae at te 
Fah. that we elongate a BEL: SA. 4 ,---4 ms ~--88--2- ———+— dos hoe canted for 
bar by heating it, we do .. St Tota swore —s6<——— pS to translate it for 
is fact ~. same thing as eee, aa emeng Fomnch west: 

we applied an extending mechanical strain to it of a| enough to get it into it would in the end grip the | men. To commemorate the’ successful ssomewhat novel 
ton to the square inch of section, and that that aoe iene alae But none of eautinnetentte inti, ot? fF yh > uate Oe sadow at 
remained true for the whole range of temperature | true in nature. Of the whole pinch of the shrinking and pot tho woslenen pA have pa Be Mr. Hates Hawes, 
between zero and a red heat, then the prediction | cooling and previously softened ring, one portion of the | the Chairman of the Council, and the executive officers of that 
of theory would be also true, that by ing each| energy of contraction is cnpendel in grasping body to a public dinner at the Freemasons’ Tavern, to take 
successive coil or ring precisely a proper fit, and i place on Saturday, May 2nd,—TZimes. 


ring within; another in pulling out and increasing per- 
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seamen dreamed of; but they have bows as well as sterns fit to | with a certain speed and im size of guns, we must needs re- 
INSTITUTE OF NAVAL ARCHITECTS. [an cae voribiness, quire a prodding nose, wi prove the destruction of the 
To prove that we demand no new “lines” for our ironclads, I | vessel, or, ting + her coming up with and dealing 


“On Nava] Construction, Viewed from the Year 1800 to the 
Present Time, and its Probable Future.” By Vice-Admiral Sir 
Edward Belcher, K.C.B., Vice President. 

The title of this paper enables me specially to contrast the 
various styles of build which prevailed previous to our late adoption 
of armour—the fu'l bluff bow and its attendant head gear, the 
cutwater, gripe, keel, and clean entrance—the facility which such 
forms afforded for easy handling and more peculiarly their safety 
when beset by the ers attendant on gales or the difficulties of 
alee shore, On the other hand we have to view the results which 
deviation from the old forms seem to entail now that the mere 
chance of ramming — to have superseded the first and most 
important qualities demanded of a ship of war. What, indeed, 
are those primary qualities ? . , 

My own ideas lead me to insist on their being made good and 
lively sea boats, capable primarily, under spars and canvas alone, 
of holding a good wind and being as trustworthy, under any con- 
ditions, on a lee shore as if they had no machinery on board, or it 
had been disabled, 

That under any circumstances, in light airs or gales, they should 
obey the helm readily, indeed, from their build as well as trim, be 
capable of being brought, by the judicious appliance of the sea- 
man’s art, to trust only to the assistance of the rudder in critical 
cases, but never to render its application, as I have of late years 


-witnessed, a matter of severe labour to the helmsman, or even 


danger to the vessel if crippled. Under the old régime our ships, 
as regarded their tonnage, carried only a certain amount of furni- 
ture, in which I include masts, sails, store, rigging, and ballast 
—the latter, as well as munitions of war, being secondary items, 
changeable, as we all know, if found too heavy. But each of these 
items were so placed in accordance with certain secrets of pure 
seamanship that any deviation caused the monstrous difference 
between the ‘‘ crack frigate,” or the old seaman’s appellation, the 


_‘clumbungay.” But it did not depend so much then on the con- 


struction. The problem, ‘*There, sir, is the greatest tub on the 
face of the waters, make her walk and speak,” was given for 
solution. But it was further accorded, ‘‘ You may trim, mast, 
and rig ber as you may judge meet.” 

On this previous condition the second hung, obedience to the 
helm. That obedience, as an old yachtsman and trimmer of 
obstinate ships, I found to depend on the trim, in connection with 
the position of the masts and canvas, not only carried but treated 
in a seamanlike manner. And in accordance with the trim so also 
depended the careen, and, practically, the proper power of the 
rudder. Therefore it was imperative on the officer in command 
to exercise his reasoning powers as to the various forces which 
might be called into action, to make his vessel per se perform most 
of herduties, calculating on the distribution, as well as nice manage- 
ment of her canvas, which hardly called for, in tacking especially, 
the aid of the tiller. 

In illustration of this faculty of trimming it was my lot to serve 
in several vessels denominated tubs. First, the old Bellerophon, 


of 74 guns, bearing the flag of Admiral Sir Richard Keats, in 1814. | 


The former character of that ship, participating for fifty years in 
every general action, was “‘a desperate roller,” specially, too, roll- 
ing away her masts, which she did when at anchor in Oazeley Bay. 
She was also sluggish under canvas; ‘‘eight knots close hauled, 
and ten knots free (not bad, however, at that period), nor wou d 
she obey her helm;” so muck for fifty years’ doubtful char cter. 
Her new commander was the late Admiral E. Hawker, 1 oted for 
the kelter as well as handling of that beautiful frigat. the Melain- 
pus (still in the Dutch navy), which astonished, as well as excited, 
the admiration of our acute cousins of America. His management 


evolved her latent qualities. He trimmed and sailed the Bellero- | 


hon in chase of the noted American privateers Fox, Amelia, and 
fammoth, both on and off the wind, from dawn until dark; witb 
guns bowsed in and weather guns out, royal studding and sky- 
sails, going free, she realised 11°6 knots. That was due to sheer 
seamanship, Captain Hawker’s creed was, ‘* Every tub has its 


capabilities, and it is the duty of the officer commanding to evolve | 


them, not by straining, overmasting, or over canvas, but by judi- 
cious trimming, and, above all, never allow the strain on a rudder 
to impede motion.” Her Majesty’s ships Samarang, tna, and 
Sulphur, under my own hands, were similar cases. Therefore, I 
maintain that we must not be too hard upon the constructor, who 


simply adheres to those well-known laws which afford the mould | 


out of which success may be attained. 
From the year 1800 it may be assumed that the finest models 


cf sailing ships, mostly of French lines, were in our possession; , 


and, moreover, that for length and breadth, until we broke 
ee all the old rules, we never constructed faster or easier 
vessels, 

3ut in what did their sea qualities consist? They all centred 
in the profile of stem, gripe, keel, and sternpost. If the vessel 
griped, or would not keep out of the wind, she was added to abaft, 
or her gripe or rake of stern was altered. Alterations of rudder 
never were successful; then it was that the abilities of the seainan, 
so absurdly underrated by civilians, were called into play; and our 
naval constructors, par excellence in their time (Admiral Hayes and 
Sir W. Symonds), proved where the essence of control lay, simply 
by making trim—position of masts, cut of sails, and attention to 
the aids in steering, act in unison. 

But referring to construction, what has been the process from 
the period of coppering our fast ships, boats, or yachts, up to the 
present armoured fleet? First, taking the Dutch, they found that 
where no keel was available a leeboard was demanded; next the 
Norway yawl; that truly had no stem or sternpost, but they had 
bilge keels from amidships aft, which enabled them to hold a wind, 
and yet more important, serve as sledges on the ice. Two of these 
from a model supplied by Admiral Baillie Hamilton, then second 
secretary to the Admiralty, were supplied to the late Arctic Expe- 
dition in 1852, and indeed may be deemed the type of the two 
sternposts for the twin-screws of the late talented inventor, Mr. 
Roberts. 

Then turning to America we have the Virginia pilot boat, the 
beau ideal of their clippers, of which the Mugian is but a variation, 
showing a long overhanging bow, with her forefoot scarph about 
one-sixth from the stem abrocell, and the scarph of the sternpost 
about the same distance from the taffrail. Those forms were con- 
sidered to be the best adapted to meet the heaviest weather off the 
capes of Virginia, which, for a continuance, is about the worst ex- 
perienced in any part of the world. 

Next, when we view the inexpert Chinese, or au contraire, those 
clever seamen, the Malays, we find the rudder in the first lowered 
far down below the bottom; or, in in the latter, two rudders, one 
on either quarter, deemed indispensable. 

On the drawings before you I have endeavoured to exhibit the 
various classes of vessels to which I have alluded, and I think that 
my naval friends will not fail to remember as regards the sailing 
vessels first improved by America, and followed by us at Greenock, 
Liverpool, and finally in the Thames, the great superiority as to 
seaworthiness in the overhanging flanching bow. 

I offer these remarks for the serious consideration of those con- 
structors who, not being seamen, have, I think, too suddenly 


jumped to the conclusion that vessels which are expected to per- | 


form well under canvas require no keels; and, further, that the 
steerage is as perfect without that long keel which led the fluid 
direct to the rudder. 

It is also necessary to observe that a rudder which descends 
below the line of keel for the purpose of obtaining steerage—as 
with the Chinese—is manifestly endangered by any objects—.as 
weeds— beneath the surface, as well as inevitably destroyed, should 
the vessel ground by the stern. 

Before the “‘iron age,” or sacrificing everything to steam and 
armour plating crept in, our ships could thread the most intricate 
or dangerous channels, Our merchant shipping, although con- 
structed of lighter iron, still under canvas periorm more than any 


beg to offer the following performance of the Cunard steamer 
Scotia on a December run from New York, furnished by Sir 
Edward Cunard, taking passage:— 
December 16, quitted New York. 
” We at noon or as knots made good. 


” ” oo - on ”» ” 
° 1 ‘ss ee oo oe 333 gy ” 
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ah eg) ea oe ae os 
» 22 on oe oe o 888 ” 
n 23 » oe on oe 351 146 
” 24 ” oe ee we 341 » ” 
, a ” 
On to Liverpool .. or ee ee 338 ” 
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The average for five days exceeds fourteen knots. 

Under certain alterations of hull, light protection to decks, and 
giving this vessel two of the heaviest guns, what vessel in the 
world could approach her? And if those heavy guns threw shells 
at extreme range, what armoured vessel could withstand her fire? 
The time may suddenly find us compelled to arm anything which 
can carry a respectable implement aon. Why should our navy 
be without such models, propelled at such speed and as active 
under canvas as the fleetest of our British China clippers ? 

Now the point which I am prepared to maintain is that, looking 
to recent alterations in the bows of our ships of war in order to 
protrude beneath water an unscientific ram, you not only destroy 
every chance of good behaviour of the vessel, but you literally, 
by tbe immense weight at the fore end of this ploughshare and 
the screw abaft so balanced your ship that her proper motion ‘“‘ of 
dancing” over the waves is nowa myth. As to the idea that iron 
ships cannot be made to sail as well as those of wood did, it is 
beneath science to reply; for we have the performances in our 
ocean races between China and Great Britain to prove that iron 
ships can, aye, and will yet exceed, in doing before long. 

On that paper you have the types of fast vessels, and, moreover, 
of handy easy craft. Now, why were the first, the Virginia, 
Mugian, and Norway yawl so constructed with such rake of stem? 
Simply to make one sail perform all that was demanded, and 
almost to do without a jib or the bowsprit. So with our ironclads 
we should consider if we require seaworthiness, activity, and 
handineas, if we could not obtain it in a more sensible and scientific 
— by transferring the ram point, as the Romans did, to the 

eak. 

Every officer who has experienced the mode of wrecking at Ber- 
muda must recollect that boats equivalent to our launches in ton- 
nage run stem on to grounded vessels, and destroy all chance of 
their getting off. I witnessed that attempt, and interfered, thus 
saving thirteen vessels from destruction, getting them safely into 
port; for which, instead of thanks, I was threatened with lawsuits! 
| And yet, what better type of ram could you select? 

I feel perfectly satistied that when the officers of the United 

| States wake from their dreams of submarine fighting we shall see 

| the old bow recover its use, as well as beauty (to the eye of the 

| seaman), and that new beak prove the terror of sluggish adver- 
saries. 

Leaving our old ships, let us now look to those building, or 
built, of iron. The central object in the plan before you may be 
supposed to be the Warrior, and here at once I do not mean to 

| yield the point, that like the Bellerophon fifty-four years ago, 
some intelligent captain may yet discover the secret of making her 
properly rigged and trimmed, to perform, under canvas, what her 
type should justify us at least in hoping for. 

Now why should we not make the Warrior a terrific ram above 
| water? We who have worked under water know pretty well how 
wretched the force must be compared with the radial power in free 
air. Tomy mind I can but compare it to the artifice: with pen- 
maul or sledge, who delivers his blow at the full radius compared 
with him, who places one hand halfway up the helve, or who would 
hurl that same mass of iron from his hand, 
| Let us bear in mind the active weight of the whole line of gun 

decks with all the paraphernalia of warlike stores, and consider 
| what the effect of that compact, well connected mass delivered 
with at its own vis inertia, plus that of the velocity due to speed. 

In that plan I have assumed that we adopt the best known form 
of tool for cutting iron or wood—the mortice or bevel chisel. 
Where the direct line of resistance is demanded, you have a deck 
of some 400ft. As the bevel, supported, too, by your keelson, you 
have the best form of bow for leaping over a sea, as well as an ad- 
| versary, and yet on the line of flotation, the same length. 
| Now let us produce the sections of an adversary, and it will be 
| well to inquire, as a primary consideration, on what point is it as- 
| sumed the submarine ram will prefer to infringe, vertically or 
| oblique? By fitting the curves which may represent any imagi- 
| nary build, it will be seen that without any chance of having an 
| interposed wave or cushion of water, that the impact would be so 
| given by the mode I propose that the whole impetus would be 
| directed to turn over an adversary outwards on his beam ends— 
| indeed, cut him down and pass over him. 

By the ploughshare mode the blow would be delivered, if it did 
not glance off below; and, if effective, cause your adversary to roll 
in the opposite direction on, and towards, and over you, destroying 
both. This regards the foremost sections. Now, when we come 
to deal with those about the counter, it will appear, without 
selecting the greatest hollows, that before the hatchet nose would 
touch the bottom her upper works would impede further progress. 
| Leaving these new ships, then, to fight their separate actions, I 
| now come to their classification, under the term of the present 
| condition of our armoured or plated fleet. 

First, we are at a loss to determine where the rates, as known 
among the timber ships of 1860, commence or terminate. As to 
ships of the line, that would seem to depend on the speed of those 
vessels which could get into position, and, being there, be arranged 











for we may have a captain in a vessel of minor force superior in 
rank to one who commands what may be assumed to be or hold the 
place of the ship of the line. 

Without referring to the names of ships or captains, the Navy 
List affords more than one case where the captain of a frigate of 
forty-three guns and over 3000 tons (3) would be senior to one in 
command of an ironclad of over 4000 tons, nominally of thirty-five 
guns, and yet the superior would, not being an ironclad, belong to 
the line of battle; nevertheless both are classed as frigates. Then 
we have a corvette of twenty-two guns, 1467 tons, commanded by 
an officer, senior to the captain in command of the Warrior, 6109 
tons. These matters, however, would speedily be arranged by the 
Admiralty in the event of active war operations. 

The important questions to be asked, are: Are our ironclad ships 
as fit to go into action, and as efficient for war purposes in every 
respect, as our old timber-built coppered vessels ? Can they sail and 
steam as well? And finally, is it probable, as some naval men hold 
| forth, that we are likely to be eclipsed by the ships of France or 
| America? We must hope not. 

My own impression is that we are fast losing our prestige on the 
critical points of speed, seaworthiness, celerity of evolution- -indeed, 
excepting for action @ Voutrance, we are driven to depend more on 
| the resources of mechanism than on the old seamanship and valour 
| of the British navy. 

The question is constantly asked, “‘ Why, with the lines of the 
finest and fleetest ships in the world, should our iron ships fail to 
| prove as fit as any timber-built vessel? The only reasonable reply 
| I can find is, that we have sacrificed so much to the iron shell, 
and sought for so many advantages in one tool, that we have failed 
to secure any one important good quality. Not content with a 
¢monitor fit for harbour work, and demanding less men, stores, wee, 
&c., we must needs look to make her a clipper! Or, not satisfie 








with an adversary which it is her duty to ei 

I had almost omitted to refer to the modes of propulsion. It is 
a curious fact that in Great Britain we seem to scout native talent, 
and are prone to seek for notions from some other country which 
has actually improved on what we have cast away. At the begin- 
ning of this century masts and sails gave us nearly as much speed 
as steam now affords. ing intervals of twenty years, we find 
that about the year 1820, steamers were thought of, and in 
1822-24, the Lightning and Meteor were at Algiers. 

Twenty years afterwards, after a death struggle of opposition, 
the serew worked its way. In 1843, we may say, it was acknow- 
ledged as a success. Twenty years more, after very strong lan- 
guage, assertion, and denial in these rooms, the twin-screw con- 
quered; and I envy not the feelings of those who so vigorous}; 
coined their untenable reasons to prove it never could awe 
True science, however, beat them. Facts against theories. Later, 
we find another power forcing its way, but, like the others, de- 
manding twenty years of resistance. Ruthven’s hydraulic system 
of propulsion has, I find, been before the Admiralty for upwards 
of twenty-four years. Detraction, false reasoning, and the system 
of writing down, have all been tried. As a last resource it was 
fitted on board H.M.S Waterwitch, but so overladen with iron 
plating that, viewing her hull alone, she is unfit to withstand what 
we term simply, ‘‘a double-reefed topsail breeze.” As to the 
machinery, that is as independent of the vessel’s behaviour as any 
chronometer would be in the captain’s cabin. It was assumed she 
might be impelled seven or eight knots, but lo! she attained 
ten, and as compared with the twin-screw, in a sister ship, was 


equal, 

Is all this creditable to our country? Are inventors to wait 
twenty years? Are our best men to be sickened, insulted, and 
turned aside as all these men of great talent have been, because 
official minds cannot rise to the level of the thoroughly educated 
engineer? How was it that Ericsson was driven to America, 
his schemes, termed notions, ted? I happen to know. Might 
not select members of this Institution, properly supported by Go- 
vernment, furnish Courts of Inquiry which would lend force to 
any inventor presenting himself at Whitehall? We know too well, 
even here, how roughly some might be tested; but there would be 
this great advantage, both to the inventor and the public, that a 
strong opinion expressed in its favour here might save the twenty 
years which seems hitherto to have been the Admiralty period of 
incubation. . 

— we now to the construction of our present armoured ships 
of war. 

Are the new bows and sterns introduced for the support of these 
ram protuberances below water as well adapted to sustain a ship 
and keep her dry and healthy as our ships of old? 

In former times, since 1831, when the ice was broken, and Hayes 
and Symonds were permitted to have their fling, was it not an in- 
variable rule, and the creed now with all crack seamen and yachts- 
men, that the extremes were to be most religiously kept free from 
excessive weights, which, we well know, as instance withdrawing 
guns when in chase, or in bad weather, prevented a ship from 
easily, nay, or safely, performing her duty? How, then, are we to 
view this monstrous appendage below water, strengthened by such 
masses of iron in order that it may not, Amazon fashion, prove a 
cause of destruction? But more, producing such a gripe that one 
cannot feel surprised at these difficulties of steerage which seem 
lately to have increased instead of diminished with the increase of 
science. 

In the Symonds and Hayes types we had lively vessels; more 
important yet, our seamen confidently trusted themselves on a lee 
shore, well knowing how surely they could *‘ claw-off.” Again, we 
are getting too much of the upright structure, losing the balance 
on one side and increased bearing on the other. But referring to 
this ram before you, the lines of H.M.S. Waterwitch. The form 
under water presents that of the hind-pin, the axis being just 
central between the keel and water line; under a five-knot speed 
she will raise a wave over that bow of 12in., increasing up to ten 
knots, so as to lift the water over her forecastle. In fact, the faster 
she goes the more the bow becomes immersed, and, consequently, 
the steering power destroyed. 

Seamen all know how critical such a condition would be in any 
timber-built vessel scudding. I ask, if any of this class should be 
so circumstanced could she live? And we must not lose sight of 
the impossibility, under any circumstances, of lightening vessels of 
this character. No, everything is fixed, and so sudden would be 
disaster that small chance of saving life remains. 

There are two parties concerned in this ram question. First, 
the gunnery party. They wish to show their dexterity with their 
guns. Good. If we are to credit the on dits of the day the 
adversary hit by one of these heavy shot or shell would have other 
duty to perform than playing antics to find his chance of dealing 
the ram impact; and, further, you must have two captains, one to 
ram, another to gun. Again, to ram involves competent speed on 
one side, and, I suspect, incompetent ability to avoid or foil it on 
the other. And yet, for this very doubtful chance of it ever being 
called into action, we are jeopardising the very essence of the 
gallant seaman’s aim, getting alongside of his adversary! For rest 
assured my landsmen friends, he who plays at the zigzag tactics of 
ramusing loses distance; nay more, there may be those on board 
who may attribute it to want of courage—seamen are queer fellows 
in such moments—and when it arrives at fight or ram who will 
take excuses ? 








| for action as the admiral commanding-in-chief might determine, | 


There is yet a more serious aspect to my mind. We must look 
| to our future; we should change martial law, or the martial feel- 
' ings of our officers. We are intent—I cannot say I am—on im- 
| pregnability. Granted that we acquire it. Granted, I suppose, it 
is to be conceded that our opponent is on an equality. You are 
' alongside, engage, make no impression. Neither can move ahead 
| or astern for fear of this cursed ram. You have no power of part- 
ing laterally, your decks and closed ports cut off the old glory of 
the tar—boarding. We cannot forget the gallant Irby in the 
| Amelia. The man who parts from his adversary is lost, however 
| gallantly he may have behaved! 
| It has occurred to me that when twenty years’ further thought 
has ripened the faculties of our Whitehall magnates, that this 
turbine may, by multiplication of jets, be brought to aid any 
desired motion where even the twin screws would prove useless. 
Besides, the screws are easily fouled or destroyed by spars or nets, 
whereas nothing can injure the hydraulic. ; 

Further, if this country should ever adopt the monitor of light 
draught the hydraulic is the only rational power by which it 
should be moved. There is no complication of machinery; the jets 
may be multiplied so as to produce any desired, even spinning, 
motion more rapidly and steadily than the turret, thus making the 
monitor the carriage of the largest possible gun. 
| Where fuel is in sufficient quantity, and the vessel once employed 
for coast defence, it is indeed contemplated multiplying the turbines. 
Indeed, three could be placed even now in a vessel of the Warrior 
class. And when we hear of signals from the watch tower, “‘go 
ahead, astern, stop,” &c., how insignificant all such devices become 
when the commander, without an order, or the knowledge of 
officers or crew, with his own hand governs every motion without 
interfering, directly or indirectly, with the even and continuous 
action of the engines, which are never interfered with, conse- 
quently are never reversed, 

I have hurriedly thrown together these remarks with the hope 
that some of the new school will be able to inform us how it is 
proposed to meet the difficulties which I know those of my 4 
— with me in thinking are not mere phantoms I have to than 

ou for. 
: Discussion on Sir Edward Belcher’s Paper ‘‘ On Naval Construc- 
tion from 1890 to the Present Time, and its Probable Future.” | 

Mr. Roch produced some speci of steel wire to which 
he had referred on the previous day, and which had been suspended 
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in his warehouse for five weeks subjected to a tensile strain of 187 
without ing. He recommended the adoption of steel 
wire in'the place af ropes for the rigging, be. He threw out 
as 4 suggestion—not as a recommendation—the building of small 
steel gunboats, which would be floating carriages. — . 
by the Chairman (the Earl of Hardwicke) sad = aa ey raised 
paper were very important, would ven upon a 
prophecy as to what future ships would be. He believed they 
would be propelled by steam ; that the form of propulsion would 
be the turbine, that they would be full-rigged, and that the 
armour plating would not be left off but very much reduced on 
account of the necessity of floating ships. He hoped this propheey 
would be recorded, and in five-and-twenty years he believed it 
would be fulfilled.” 
Captain Selwyn considered that after the able paper to which 


“they had listened naval architects would no longer be able to 


labour under the delusion that they (naval men) would not give 
them an answer as to what they wanted. If they did not get the 
highest speed obtainable by any man-of-war in the world 
then they were without the power to catch that man-of-war, and 
whether a ship cost £1000 or £10,000, or however much more, if 
she could not do the work to which she was sent, they would have 
done better if they had their money. The position of Eng- 
land had always req that her fleets should not always be in 
harbour or only going short dist: and ing back again, but 
that they should be able to keep at sea any number of months 
that might be necessary. These two qualities of speed and sea 
worthiness were absolutely essential. If the nayal architect would 
only go to sea for six years in his early life he was sure they would 
not see such montrosities in the forms of ships as they sometimes 
did. He quite joined with those who believed that the turbine 
propolis gave advantages which no other form of propeller could 

io, and it also gives them the power in case of accident of pumping 
the ship out by the very machine which propelled her. e sub- 
ject which he had brought forward of “liquid fuel” would very 
materially enable them to r ider the question of engine power. 
Those who talked of not being able to carry certain weights on the 
broadside would do well to consider how much weight was carried 
in ships of half the size formerly. He hoped that that Institution 
would be able to show that there was no such word as “‘im- 
eer ” in the engineering dictionary, for it all depeaded upon 

he additional facilities offered by the discoveries which were daily 
illustrated in chemistry, mechanical engineering, and every other 
branch of science and art, and whose resources were as illimi- 
table as the mind of the Deity. 

Mr. Drew complained that some suggestions of his which he had 
submitted to the Admiralty in 1865, he was informed. were now 
being tried in the Inconstant at Pembroke by Mr. . 
though he had heard nothing of them since. He pro d that a 
committee should be appointed who should have the power to 
deal with any new ay ay and suggestions that might be made. 

Mr. Barnaby said the last speaker was labouring under a mis- 
apprehension, or had been misinformed, for no such thing was 
being done as he had mentioned. 











SOUTH WALES INSTITUTE OF ENGINEERS. 


On Wednesday last the general meeting of the members of the 
South Wales Institute of Engineers was held at the Assembly 
Room, Town Hall, Cardiff. In thé unavoidable absence of the 
president (Mr. Bedlington), Mr. A. Bassett, M.I.C.E., took the 
chair. 

Among those present we observed Mr. Lionel Brough, Govern- 
ment Inspector of Mines; Mr. G. Martin, Dowlais; Mr. Adams, C.E., 
Cardiff; Mr. Brown, Mountain Ash; Mr. J. T. Thomas, Warner’s 
Hill, near Coleford; Mr. D. Davies, Crumlin; Mr. Cox, Caerleon; 
Mr. Brigden, Dowlais; Mr. Llewellin Llewellin, Abercarne; Mr. T. 
Dyne Steel, Newport; Mr. R. A. Auger, Pontypridd; Mr. J. T. 
Wightman, Blaendare, Pontypool; Mr. Cristopher James, Moun- 
tain Ash; Mr. E. Richards, Ebbw Vale; Mr. Carbutt, Bradford; 
Mr. W. H. Liewis, Plymouth Works; Mr. L. T. Lewis, Aberdare; 
Mr. Daniel Rees, Lletty Shenkin; Mr. John Trotter, Newnham; Mr. 
Charles J. N. Grey, Mountain Ash; Mr. T. Ellis, Blaenafon; Mr. 
Rhys, Hirwain; Mr. Llewis Richards, Dowlais; Mr. J. P. Rowe, 
Bridgend; Mr. George May, Neath; Mr. D. Thomas, Cwmavon; 
Mr. T. Wood, Maindy; Mr. J. Forster Brown, Llantrissant; Mr. 
Luckes, Forest of Dean Works; Mr. Scott Russell, Cardiff; Mr. 
Thomas D. Jones, Liantrissant; Mr. H. A Huzzey, Newport; Mr. 
G. Wilkinson, Aberdare; Mr. G. Wilkinson, jun., Aberdare; Mr. 
W. Bevan, Tredegar, &c. &c. 

Mr. D. Davies, of Crumlin, exhibited a model of his self-acting 
steam striker, already illustrated in THe ENGINEER, and se- 
veral diagrams of the same. Mr. W. Jones, engineer, Cardiff, 
exhibited a very pretty model of a screw steamer, also two 
new steam boilers for deep and shallow vessels, a new kind of 
keel for iron vessels, and a paddle-wheel with stationary floats to 
avoid lifting back water. A number of blocks of patent fuel were 
exhibited by Mr. Bassett, several of which had been exposed to 
the sun, frost, wind, and rain in the most exposed position since 
the 1st of January last, the whole of which were in perfect condi- 
tion, as also several that had been immersed in water for 400 hours. 

The chairman, in opening the day’s proceedings, said he was sure 
they would all sympathise with him in the reason that prevented 
their worthy president being present at their meeting that day. 
He had very recently lost his wife, and, as a matter of course, it 
was quite impossible for him to be with them on that day, and they 
had to express their regret at the loss which had prevented him 
occupying his position as president of that Institute. In com- 
mittee they had expressed their sincere regret, and he was quite 
certain that that sentiment would be readily endorsed by every 
member present. He had been requested to take the chair on the 
present occasion, and he did so with pleasure, and would endea- 
vour to discharge the duties to the satisfaction of the members 
a. _The first business would be to read the minutes of the 

t meeting. 

The secretary (Mr. Brigden) read the minutes of the last meet- 
ing, which were confirmed. 

The chairman said at the council meeting held that morning it 
had been resolved to reprint the list of members, there being some 
inaccuracies in the one just issued, and, therefore, those gentlemen 
who intended to bind their copies of the proceedings would, 
perhaps, kindly wait until the amended list was ready. It had 
also been decided that in future the papers should be read first 
and discussed afterwards. Many gentlemen had attended the 
meetings on several occasions, and they remained until 
the close without having their papers read, which was 

} ya great disappointment to them. He also men- 
tioned that the following gentlemen had been unanimously 

members of the Institute: — Mr. George Elliot, 


~Colliery Proprietor, Houghton Hall, Durham; Mr. Evan 


Lewis, Colliery Proprietor, Tydraw, Aberdare; Mr. B. P. Bidder, 
Mining Engineer, Aberdare; Mr. Frederick Wilmer, Mining Engi- 
neer, Aberdare; Mr. Frederick Charles Winby, Engineer, Cardiff; 
Mr. David Morgan, Mineral Agent, Mountain Ash; Mr. Thomas 
D. Jones, Mining Engineer, Llantrissant; Mr. Charles L. Hunter, 
Mechanical Engineer, Tredegar lronworks; Mr. Benjamin §, 
Fisher, Locomotive Sepetenentens, Sirhowy Railway. : 
Their first business that day would be to discuss Mr. Cope Pearce’s 
paper “ On Mechanical Ventilation,” but he was sorry to say that 
they had appointed the wrong day for holding their meeting, as 
there was great rejoicing at Cyfarthfa, in consequence of Mr. 
Crawshay’s son having come of age, and Mr. Cope Pearce and 
several others were prevented from being present. He would sug- 
gest, therefore, that they should discuss the subject, and then ad 
journ it till the next meeting. Mr. Pearce had, indeed, expressed 
a wish that the discussion of the subject should be postponed, as 
he hoped at the next meeting to be present, and say something 





upon the subject. They would, ene eee ey the discus- 
sion, and after gentlemen had said what they wished, they would 
adjourn the discussion of the question. He concluded his observa- 
tions by calling upon Mr. Brough to commence the discussion on 


MECHANICAL VENTILATION, 


Mr. Brough said, touching the ventilation of mines by machines, 
they all knew the common notion that had existed for many years. 
sear een ee FOR ails meomah ws tate tap ineooaliy ond on- 

ee vote one especially and en- 
tirely to a furnace, and it there were abundant power in the fur- 


nace or no m went so sweetly and was 
so easily m and developed a greater quantity of air with a 
given power, the furnace itself. But many years’ experience 
had taught them that in they could not always 
spare a pit for cost £20,000—and many 


ventilation. a 
had cost £60,000 or £70,000—it was cruel to deprive the prapenes 
of the capital required to sink for furnace ventilation. It 
had, therefore, occurred to many anical engineers during 
a period of twenty-five years to ayail themselves of the use 
of machinery without the aid of a hot pit; and it 
had been found that mare | semlors and a great saving 
of capital were secured by ventilation. Whether 
machine or furnace yen was the best they could 
not decide, because that de entirely on circumstances over 
which they had not control. But it had been found that Struve’s 
machine acted remarkably well, It was, however, ponderous and 
cumbersome and complicated, with many valves; and what was 
wanted was a machine which would do away with this number of 
contrivances for opening and , and so avoid the, great 
danger of leaking and getting out of repair by continuous action. 
The fan appeared to be the simplest in its action; but there was 
another thing with reciprocating motion, like pistons and cylinders, 
or square chantbers a pistons; if they worked with tight pistons, 
it incurred the necessity of erenseh power, while, if they had 
loose pistons with free play, there was a great slip or loss or 
leakage of wind. Then it occurred to able and, mechanical 
engineers that in the fan, whose motion was continuous—never 
ceasing but in case of accident -the action was better, while the 
cost of the original construction was considerably less than any of 
the others. And thus they had the Guibal fan, which was capable 
of great water gauge. But that was her question, on which 
was hinged an ens wever, the fan appeared 
latterly, within the last six or seven years, to have been produc- 
tive of great use and economy. to colliery proprietors. The Guibal 
fan was now in conside use in the North and in Wales. 
It app d ttended with remarkable results, and the time 
would probably come when there would be a great increase in 
machine ventilation thro the kingdom. As regards the 
water gauge, he had something to say which not only affected their 
professional practice, but which something to do with his own 
official capacity. He thought it had often been observed in 
Belgium, where machine ventilation was the prevailing method, 
that the windways were apt to contract, to be neglected, and to 
get out of repair, thereby entailing on the pit’s company, on the 
men, and on the horses, considerable discomfort, and proving the 
source of a considerable want of health. But because people used 
machinery extensively in Great Britain it was no reason why they 
should allow the windways to fall into decay. Men boasted that 
they could get 7in., 8in., and 9in. water gauge; that proved that 
a powerful machine laid hold of the wind in a way no furnaces 
could, and the result was that the windways were neglected, and 
so a considerable loss was entailed. He made these observations to 
show that it should be remembered that they prized their machines 
in proportion to the amount of the water gauge they exhibited, 
whether at the bottom of the pit or on the surface. But he would 
dismiss that. He would say that the best machine he had lately 
seen was made by a gentleman in that room, and instead of boast- 
ing a water gauge of 7in., it had but 1jin., but it bad magnificent 
air ways; therefore they should not prize a machine according to 
the rate of water gauge it would produce, because the power applied 
to it must be very extensive. But if by the enlargement of the 
openings underground they could reduce the water gauge to I}in., 
that would be a strong proof that everything was right under- 
ground, and that all windways had that sectional area which every 
pit should possess. Having made these remarks, he would say that 
the discusssion must be abandoned until Mr. Cope Pearce was 
present, and he had much pleasure in seconding the adjournment. 

Mr. J. T. Thomas wished to know if there was any model of the 
ventilator that they had been discussing. 

The Chairman said Mr. Pearce was going to bring some, but, as 
he had previously stated, the rejoicings at Cyfarthfa that day had 
prevented him attending. 

Mr. Thomas said he was in the dark with what they were about 
to discuss, It was a subject in which they were deeply interested. 

The Chairman: Then I hope you will be present at our next 
meeting, when you and others who attend will see the models, 

Mr. Wilkinson, of Duffryn, said they had not yet made any 
experiments with the fan in consequence of their plans not being 
quite completed. They had a wooden top to their pit, and, so far 
as they had gone, the plan had been very successful, and he could 
get as much windway again as he could formerly. 

Mr. G. Brown said it might cause some surprise that he had 
turned from furnace ventilation to be an advocate for mechanical 
ventilation, but he had seen danger arising from furnace ventila- 
tion. What he wanted was to get a fan which would give him 
120,000 cubic feet per minute. He advocated a fan with rota 
motion, and he said Mr. Nixon was engaged in studying a venti- 
lation which probably he would soon be able to apply. 

Mr. Lewis said he had made some experiments with Mr, Bates, 
but he would leave it until their next meeting. 

‘he discussion was then adjourned. 


(Zo be continued.) 











TWIN-SCREW STEAMERS—HONFLEUR AND 
RENNES. 

THESE vessels, an illustration of which we give in our extra 
sheet, were built by the Millwall Company for the Channel 
service of the London, Brighton, and South Coast Railway. They 
were designed and arranged to meet the peculiar arrangements of 
the ports of Littlehampton and Honfleur—the length of the 
vessels and the draft of water being suited especially for tidal 
service, whereby passengers and shippers are protected against the 
unavoidable delay that so frequently takes place with larger ships 


also the distances on the Admiralty charts, a fair estimate of the 
sea-going qualities of these vessels can be formed, viz. :— 


Time running. Distance = knots. Speed in —— per hour, 
oe 2 


Th. 35min. 1. oe se oe oe or 

Th. 35min. oe oe ee oe 6 eo ee ee 10°28 
Ih, 48min, os ee oe oe 8 ee ee ee 10:00 
3h. Omin. .. oe ee 21 ee ce ee 10°50 * 


Mean speed of four UMS... we oe oe 10°85 
or 12°50 statute m'les per hour. 

The construction of these vessels is of unusual strength, so as 
to meet the strain of heavy winter traffic and the rough usage the 
ships receive in small tidal harbours. Vorsimnles attention was 


given to the of the Each screw shaft 
se water-tight compartiwnents to the engine-room 
bulkheads, communication to each independent of the 


other. The engines, which we shall illustrate in our next im- 
pression, are most compactly for working and adjustment. 
The boilers are tubular, fitted with Everett’s brass tubes lin. thick 
and 3in. in diameter. ; 

The w deck is of yellow pine Sin. by 3in., and the lower 
deck of the same stuff 6in. by 2}in. The stanchions are of English 
oak, 6in, by din. at the pet sheer, running about 2ft. Gin. below. 
The tree rails are 9in. by 34in., of American rock elm, and the 


plank sheer throughout the ship of teak, 14in. by Sin. The 
combings are of Papliss oak 13in. by 14}in., covered with wrought 
bands. bulwarks top-gallant rails are of fir, 


cn 

loughed and tongued and cross-lined, panneled throughout, and 
Pasttned ith copper nails. The fore cabins of each ship will 
acco’ e thirty-five passengers with berths, &c. 

We are informed that these beautiful little vessels have given 
the utmost satisfaction, not only in that important matter of 
speed, but move particularly as to their sea-going qualities and 
cargo capabilities. 

The desi and construction of these two vessels were carried 
out under the Bpesrnteniense of Mr. William Crayen, engineer, 
9, John-street, Adelphi, London, 








LAUNCH ON THE THAMES.— Yesterday, about 2 p.m., a steam- 
tug, named by a young lady, Manly, was launched from 
the i yard of Messrs. J. and G. Rennie. The hull was 
fitted with the machinery, boilers, paddle-wheels, &c., and after 
the successful event the Messrs. Rennie en a party of 
ladies and to luncheon, which was with the 
usual speeches due to the occasion. 

NavaL Appomntwents.—Jobn Hill and James A. Shawyer, 
engineers to the Avon; Edward Ingledew and Thomas Spence, 
engineers to hilomel; William P. Guyer, éngineer to the 
Dwarf ; James Grant, first-class assistant engineer to the Avon; 
Michael I. Shannon, first-class assistant engineer to the Philomel; 
Benjamin Taylor and Anthony M. Brumage, first class assistant 
engineer to the Dwarf, Edward Ramsay, engineer to the Royal 
Alfred : Charles W. G. Chambers, engineer to the Frederick 
William ; J. W. Bridle, first-class assistant engineer to the 
Royal Alfred ; and George Swinney, acting second-class assistant 
engineer to the Royal Alfred. 

Parent Law Rerorm.—On Thursday last the Honourable 
Auberon Herbert, B.C.L., presided at a second conference on the 
* Reform of the Patent Laws,” at the Inventors’ Institute, 4, St. 
M irtin’s-place, Trafalgar-square. The secretary of the Institute, 
Mr. R. Marsden Latham, read the report of the proceedings of the 
committee nominated a month ago and composed of members of 
the counc |, together with representatives of various public bodies, 
From this document it appeared that arrangements are in progress 
for an effective agitation in the interests of inventors, and that 
already Mr. A. H. Layard, D.C.L., M.P., has kindly consented to 
preside at a large public meeting to be shortly held in London. The 
chairman moved the adoption of the report, and in doing so 
expressed his thorough appreciation of the important steps which 
were being taken. : 

LonpoN ASSOCIATION OF FOREMEN ENGINEERS.—The members 
of this institution met as usual on the first Saturday of the month 
at their rooms, George Hotel, Aldermanbury, City. The chair 
was filled by Mr. Newton, her Majesty’s Mint, president, and the 
attendance was numerous. After the reception of the minutes of 
the preceding meeting, and the disposal of other routine business, 
Mr. J. Matthias Hart, of the firm of Messrs. Hobbs, Hart, and Co., 
Cheapside, and several other gentlemen were «lected as honorary 
and ordinary bers. A di ion then ensued as to the pro- 
priety or otherwise of relaxing the rule of the society which pre- 
vents the admission of members over fifty years of age. Five 
gentlemen, each of whom had just passed this limit of age, desired 
to become associates, and it was felt that as they were in all other 
respects fully qualified, the ‘“‘hard and fast” line in question was 
an unfortunate barrier to their admission. Finally the point was 
referred to the managing committee for adjustment. The chair- 
man next took occasion to refer to the munificent conduct of Mr. 
Whitworth in founding thirty scholarships for the promotion of 
technical education and mechanical science. The princely dona- 
tion made by that gentleman, Mr. Newton said, he considered was 
as admirable in conception and intention as it was important in a 
material sense. He sincerely hoped that the management of the 
endowment fund would be effected in strict accordance with the 
enlightened and liberal views of its donor. It might be that 
some of the members of their own Association had sons 
or other near relatives who were or would become quali- 
fied for partaking of the advantages derivable from Mr. Whit- 
worth’s grand scheme. At all events he (the chairman) felt 
that foremen engineers, and especially those who had, like them- 
selves, long since united together for the purposes of mutual 
instruction and the cultivation of technical and practical know- 
ledge, might fairly hope to have their claims duly considered. The 
London Association of Foremen of the engineering trade had cer- 
tainly rendered good service both to employers and employed, and 
in presiding at its last anniversary festival Mr, Whitworth had 
shown his high appreciation of its value to both classes. It was 
to be wished that the scientific journals would, in their reports 
of the proceedings of that evening, mention the fact that the Asso- 
ciation gladly recognised the noble conduct of Mr. Whitworth in 
founding the scholarships in question, and that it yielded to no 
other institution or section of the community in the strength and 
sincerity of its gratitude to that gentleman on the occasion, The 
chairman’s remarks on this subject were received with warm 
demonstrations of approval, and the business of the sitting was 
proceeded with. A short description was given by a member of a 
new kind of “ speed and distance indicator,” or counter. As the 
apparatus itself was also exhibited on the lecture table it may not 
be improper to state that it seemed to be in > | aio | well 

dapted for its purpose, that of registering the speed of machinery 








in getting into their s at low water. It was d ry 
to fit these vessels with twin screws, so as to give greater facility 
of movement in the contracted space, and the result has proved 
the value of the combination. The dimensions of the vessels are 
as follows :— 

Length between perpendiculars.. .. «os «+ «+ 160ft. 

Breadth of beam .. «2 «+ «6 of «2 of oo  22ft, 

Depth of hold.. .. «2 oc of «e of ce oo I2ft. 

Horse-power (two fifties combined)... .. ++ ++ 100-horse power. 

Stroke of engines .. .. «+ of of of ef os 22in. 

Diameter of cylinders .. .. «+ o+ soe e+ os 27in. 

Diameter of propellers... «+ s+ «+ «+ eos eos  7ft. Gin, 

Biles cco oh 00 06 ce ce 60 00 ce co Sees 

Average number of revolutions of engines .. .. 100 per minute. 

Full speed... .. os os of «2 08 os oe of LINO 

Indicated power .. «2 «+ «+ «+ of «+ es 530-horse power. 

Registered tonnage of each ship.. .. «. «. «- 219;73; tons. 

Gross tonnage.. .. «+ os 6 *% 08 of oe 289 43, tons. 

Draft of water on load line.. «2 «2 «+ of oe 8ft. 

The vessels are, by the Board of Trade regulations, licensed to 

carry 237 passengers on the summer service, and 179 on the winter 
service. From observations taken on a run down channel the 





pied in passing the various light ships and buoys, and 





or the distance travelled by vehicles. It certainly embodies in 
itself three or four important characteristics. It is small, simple in 
construction, contains nosprings, andisinexpensive. Mr. Hay, of 83, 
Lombard-street, City, isagent for itssale. Thoappacaiae consists ofa 
combination of several series of discs. The first disc, cut in the 
form of a Maltese cross, has ten concave sides, on which are 
inscribed the numbering figures. The second disc has ten teeth, 
which catch into the preceding, and the third has a single tooth on 
its circumference, the radius of which is equal to the concavity of 
the sides of the first disc. The second and third discs are joined 
together, their united thickness being equal to that of the first 
disc. This latter is shipped on an axle and the two other discs on 
another axle at a convenient distance, so as to allow the first disc 
to catch in with the two others. Disc No, 1, in making one revo- 
lution, carries round No. 2 and 3; but when disc No. 1 has checked 
off the ten numbering figures, No. 3, which bas but one tooth, has 
only travelled one tenth, or a single space on the circumference of 
disc No. 1 of the second series of three discs, and so on. The small 
apparatus shown on Saturday, and which is moved by a ratchet 
and pawl, registers up to 999,000,000, Its cost was stated to be 
about £4, the whole of the material being gun-metal, 
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IRON-MAKING IN THE NORTH OF ENGLAND, 
No. IV. 

Our engraving represents one of the blast furnaces at the 
Acklam Ironworks, Middlesborough, in the Cleveland district, the 
property of Messrs: Stevenson, Jaques, and Co. Fig 2 is a 
section through the tuyeres, and Fig. 3 is an elevation of the 
apparatus for raising and lowering the bell intended to distribute 
the fuel. 

The site of the Acklam Works being upon the original bed of 
the river Tees, it was necessary to erect the furnaces and 
works on a foundation of piles, and a shows one row of nine 
(eighty-one in all), upon which is raised the structure of the 
furnace; 6 and ¢ are crown heads, which are secured by oak 
trenails and filled in with concrete; dis a bed of hard burnt 
brickwork, and e the hearth bed, consisting of fire-brick. The 
courses f are of best Newcastle-on-Tyne fire lumps, made to form 
inverted arches to prevent their floating in the event of the 
molten metal passing into the joints; g is a freestone course to 
bind and protect the brickwork, and to form a firm bed for the 
cast iron columns’. The blast pipe r carries the heated air 
into the tuyeres. The dust-plate & is bolted to flange on dam- 
plates /, and supports the brickwork, which forms the channels 
for conducting the scoria into cast iron boxes fixed over iron 
trucks, which are taken by rail to the slag deposits. The plates 
m have a rib cast on tosupport the tymps n. Under arch o the 
water pipe p is for supplying cold water to tuyeres and tymp, 
and pipe v is for conveying the same back after use to the cooling 
reservoir, whence it is afterwards pumped and re-used as before. 
The wrought iron pipes S and E form a connection between 
tuyere and water pipes. The wrought iron box w contains a cast 
iron hot-air main, which is embedded in the furnace gas deposits 
to prevent radiation. The valve qg shuts off when required the 
connection between this pipe and the wrought iron main R, 
which leads from the heating stoves. This main is lined with 
fire lumps 7in. in thickness to prevent radiation of heat. The 
fire lumps are of best Tyne quality, and the bricks are of 
ordinary local fire-clay manufacture. The wrought iron box z 
serves to support the downcomer; a! is also an expansion joint, 
and holds the dust deposited by the gas on its passage from the 
furnace. The horizontal main 6! is also riveted to the box z, 
The lower part of the furnace is cased with solid plating, and 
the top arrangement is supported by the T-iron bars d', to 
which are rivetted the wrought iron hoops c!. The box e! con- 
nects the tube a! with gas passage from furnace, and f! is used 
for escape of surplus gas and at nights as a burner to light the 
charging platform. The valve g! is for escape in case of explo- 
sion of gas, and also serves as a manhole for cleaning out the box 
e', &c. The standard h' carries counterweights for valve placed 
on top of tube a*. The gas bell é' is of cast iron in one piece, 
and fits closely into the hopper j. This is lowered and worked 
by the apparatus shown in detail in Fig. 4, and prevents 
the escape of gas, excepting only for a few moments when it is 
lowered to admit the charge, which consists of about four and a- 
half tons. The practice of utilising the gas is so successfully 
carried out at these works and others of modern construction in 
the district that the blast is heated and the steam generated for 
all purposes at the works without the use of any fuel whatever. 





FURNACES, ACKLAM IRONWORKS, MIDDLESBOROUGH. 
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; works were completed in December, 1865, under the 
supervision of the present engineer and manager, Mr. 


James, and embrace appliances of the most modern and im 
proved character. The minerals are shunted by the railway 
company to a point from whence the loaded trucks pass by 
simple gravitation down an incline to the farther end of the 
aie being weighed in transit. The trucks are lifted to the 
top of gantry by means of a direct-acting steam hoist, the 
cylinder of which is 36in. in diameter. The largest railway 
wagons are thus easily raised to the top of the kilns, and after 
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the contents have been emptied they are lowered by a counter- 
poise arrangement upon another incline, which terminates in the 
railway company’s siding. The haulage of minerals is thus 
reduced to an almost nominal amount, the use of a small loco- 
motive only being required to do all the work connected with 





The blast furnaces which we have selected to illustrate | the three furnaces, excepting the slag-tipping, which is done by 


this article are three in number, and are situated on the a spec’ 
banks of the Tees, on the north side of Middlesborough. | naces built the foundations for a fourth are laid, and the original 


Upwards of thirty acres are appropriated to the works 
aud for reserved slag ground, wharfs, sidings, &c. 


The | 


jal engine. Though there are at present only three fur- 
designs were made for this number. The construction of the 
furnaces will be readily understood from the foregoing 


diagrams and descriptive matter. The production of each fur- 
nace is considerably over 300 tons of pig iron per week, and the 
Acklam brand has already obtained a high position in the 
market. Each furnace has six hot-blast stoves heated by gas 
exclusively,,and arranged one on each side and four at the back 
of the furnace. The spent gas is conveyed into separate stacks, 
so that there is scarcely any smoke to incommode the workmen. 
The blast is heated to a temperature of from 1100 to 1200 deg. 
The materials are conveyed to the top of the furnaces on an 
inclined plane, to which special engine power is attached. 
There are eight circular kilns to the three furnaces, and all are 
required to calcine the ironstone used. A range of ten 7O0ft. 
cylindrical boilers, 4ft. 6in. in diameter, is situated at one end of 
the line of furnaces. Seven of these are generally in use. They 
are heated by the waste gases alone, and are covered with Jones’ 
patent boiler composition, over which a layer of brickwork is 
The boiler stack is 145ft. in height, and of massive 
construction, hooped with galvanised iron bands. The engine- 
house, upwards of 70ft. in length, contains three blowing 
engines. The two in regular operation are vertical di i 
igh-pressure engines, by Kitson, of Leeds. The blowing 
cylinders are 100in. diameter, and steam cylinders 36in. dia- 
meter; length of stroke 4ft. 6in.; working pressure on valve, 
55 lb. to 60lb. The valves in blowing cylinder consist of india- 
rubber or leather flaps working against a cast iron grating. 
These valves only require replacing about once a year. A pair 
of coupled vertical di ing engines, on Coulthard’s patent 
valve principle are kept in reserve. These have blowing 
cylinders 78in. in diameter; steam cylinders, 32in., with 4ft. 
stroke. <A travelling crane overhead allows repairs to be exe- 
cuted in engine-house with the greatest facility. There is suffi- 
cient blowing power for five furnaces. The ironstone used is 
from the Brotton mines, about two miles beyond Saltburn. 
The works are very conveniently situated for shipment, having 
an independent wharf at which sailing or steam vessels can load. 








SouTH KENSINGTON MusEvM.— Visitors during the week ending 
18th April, 1868 (Easter week): On Monday, Tuesday, Wednes- 
day, Thursday, Friday, and Saturday, free, from 10 a.m. to 
10 p.m., 31,800; National Portrait Exhibition (by payment), 
3441; total, 35,241; average of a ae week in former years, 
24,692. Total from the opening of the Museum, 7,329,874. 

DANGEROUS PETROLEUM EXPERIMENTS.—At Liverpool Captain 
Folland,. of the steamship Christina, lying in the Brunswick 
Dock, was summoned at the instance of the police for an alleged 
infringement of the dock by-laws by causing, on the 13th inst., 
a quantity of petroleum to be burned on board his vessel. The 
information was laid under the 210th section of the Mersey Dock 
Consolidation Act, the penalty for breaking which is £20. A 

lice constable who received information of the fact went on 
ol the steamer, and was told that it was used as an experiment 
for getting up the steam in the donkey engine. The officer 
cautioned A. a officer against using a —— but, —> 
standing this warning, it appeared t on the afternoon of the 
13th inst. a mineral oil was used for making a fire in the donkey 
engine. His worship imposed a ity of £5 and costs, and 
remarked that he should be inclined to impose the full ity if 
another such case came before him. 

THE VOLUNTEER REVIEW AND Raitway WoRKING.—The con- 
veyance of the volunteers to and from Portsmouth on Easter Mon- 
day, almost all of them travelling for the whole or the greater part 
of the distance by railway, is worth a word of observation, as per 
se a great performance, and also as esting for consideration 
some important moot points affecting railway working. The rail- 
way authorities have gg my scant justice done to them by 
the press and the public. en duties, all but impossible, are 
imposed upon railway managers, failure is predi with much 
alacrity, and if the prophecy prove correct there are always censors 
numerous and virulent enough ready to take up their parable against 
the companies; but if the prediction is completely falsified by results 
few or none are ready—and last of all the false prophet—to utter, 
even ingly, a well-earned ‘‘ well done.” e 8 con- 
veyance of the volunteers to Monday week’s and previous reviews 
is the more remarkable and meritorious that the companies have 
all on that day—Easter Monday—a greatly increased passenger 
traffic. It may be that had there been no volunteer review on 
Monday many of the mea would have used the railways as 
travellers in another capacity, but the duty of the railway authori- 
ties would have been comparatively light and easy, inasmuch as the 
transport would have been spread over days instead of being mainly 
concentrated into a few hours. Naturally desirous to 
their holiday out of town by throwing in Good Friday and Sunday, 
many of the London volunteers left town on Thursday and _ 
sequent days, but the main body remained to be conveyed on 
Monday morning. In the conveyance of these ten special trains 
were , rere from Waterloo siation, at intervals of ten 
minutes, from 4.28 to 6.19 a.m. Without hurry, bustle, or 
accident trains were filled and despatched, and, running at a well- 
regulated speed, were noticed in passing Guildford and other 

ints to preserve within a few seconds the intervals that elapsed 

tween their startings. Two special trains of empties were sent 
down from Waterloo in addition for the conveyance home of the 
volunteers who had travelled by the ordinary trains. Six special 
trains were also despatched about the same times from Kensing- 
ton by the South Western. This company also ran special trains 
in addition from as far west as Exeter, one train with 400 of the 
Devon Artillery, and another special brought the volunteers of 
Weymouth, Dorchester, Christchurch, and Poole; another from 
Yeovil gathered up the volunteers of the district between Yeovil 
and Salisbury, and yet another started from Guildford on Monday 
morning, and ran 7é@ Farnham, Alton, and Winchester, taking in 
tow at Bishopstol ther train from Andover vid Romsey. The 
last of the South Western trains from Waterloo station passed 
Havant on its way into Portsmouth at 9.23. An interesting 
feature in the conveyance of the volunteers is furnished by suc- 
c@sful action upon what may be called the correspondence 
system, which may ere long it is to be hoped be introduced more 
generally and with success. We refer herein to the contributions 
of trains loaded with volunteers by the Great Western to the South 
Western, and by the South-Eastern to the Brighton companies. 
The Great Western handed over three trains—narrow gauge, of 
course—to the South-Western at Basingstoke, one with eighty 
menandsixty horses of the Bucks Yeomanry, another with the Berk- 
shire Volunteer Corps, 550, and the third with the Oxfordshire 
Volunteers, 400 men. Three other trains were handed over by the 
Great Western at Salisbury, two of them with Bristol corps of 
500 and 600 men each, and the third with a Wilts corps of 600. 
The South-Eastern in like manner handed over to the Brighton 
Company at London Bridge three trains loaded with volunteers 
from North Kent, and another to the Brighton Company at Hast- 
ings with the volunteers from Dover and the district. In future 
years, doubtless, when the East London line has been completed, 
the volunteers of Essex and other eastern counties will be conveyed 
to the grand rendezvous without change of train. In addition to 
these South-Eastern trains the Brighton Company despatched nine 
specials from London Bridge station, and three from Victoria 
station. The Brighton trains were made up of nineteen third- 
class carriages, one first-class for commissioned officers, two break- 
vans, and an engine andtender. The South-Western had eighteen 
second and third and two first-class carriages, two break-vans, and 
an engine and tender to each train. The extra rolling-stock thus 
required for special trains—including the Great Western and 
South-Eastern trains—to conduct an exceptional traffic was equal 
to a continuous train of over four miles in length! and this, too, 








ona day when the companies had to meet extra 
for excursion traffic, 
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WHEEL-DRILLING CARRIAGE, NORTH-EASTERN RAILWAY, 
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THE requirements of our locomotive shops are constantly calling 
into play the inventive faculties of their managers, the result 
being some highly ingenious pieces of mechanism for special pur- 
poses. The latest novelty in connection with this department is 
a combined bogie and turntable which is used in connection with 
a machine for drilling wheels and tires between the spokes from 
the inside. It was designed by Mr. J. Stephenson, the manager of 
the locomotive works of the North-Eastern Railway at York. Our 
engraving represents four views of this useful apparatus. Fig. 1 is 
an end elevation showing the permanent way and wheels on the 
turntable, Fig. 2 is a half elevation and a half section, showing 
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the drill in operation, Fig. 3 is a half ie of bogie and turntable, 
and Fig. 4 is a vertical section also showing the shaft in section. 
The bogie runs at right angles to the permanent way; the pair of 
wheels to be drilled are run on to the turntable, where the flanges 
of the tires rest upon the pulleys, as shown in the engraving, and 
where they can be easily turned round vertically. They are then 
run under the drilling machine, where one man is sufficient to 
drill the wheels and turn the table horizontally when one wheel 
has been finished. The apparatus has been in use for some time 
past at the North-Eastern Locomotive Works, and is found to 
answer remarkably well. 








RIGG’S PATENT VENTILATING MILL 


STONES. 


AT MESSRS. FROST’S STEAM MILLS, CHESTER. 
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_A GREAT number of patents have been taken out from time to | 
time for arrangements intended to create a current of air between 
the surfaces of mill stones from within outwards, and Mr. Bovill’s 
exertions to enforce the rights which he claims under his patent 
have lent no small amount of interest to such devices, apart from 
their practical utility, now generally recognised. Hitherto cold air 
has invariably been used, but in the accompanying engraving we 
illustrate ventilating apparatus invented by Mr. Rigg, engineer, of 
Chester, in which heated or at least carefully dried air is used 
instead of air in its ordinary condition. At first sight it would 
appear no doubt that this is a step in the wrong direction, and that 
warm atmospheric currents would tend to make the corn grind hot 
and so spoil the flour. Practical tests sometimes set theory at 
defiance by the results which they give. Mr. Rigg’s apparatus has 
now been in use for many months at the fine steam flour mills of 
Messrs. F. A. Frost and Chester, and these gentlemen state 
that stones thus fitted “grind perfectly ten to eleven bushels per 
hour” with t economy of power. 

_ We are indebted to Mr. A. Rigg, jun., well known for his labours 
in the improvement of the screw propeller, for the materials from 
which the following description of the apparatus and explanations 
of the theory of its action have been Ww i found 
well worth the consideration of millers. 

It will be seen that the air is sucked in from the outer edge of 
the stone and escapes at the eye, in direct opposition to all pre- 
vious inventions, so far as we are aware, 
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ye is made near the rim of the millstone case for the 
free admission of a supply of air from an apparatus by 
which it is heated and dried. The eye of the stone being ted 
from the contents of the case by an iron stocking a fan is t 
to bear within the eye, and by its action the heated air is drawn 
inwards between the grinding surfaces. The consequence is that 
the stones must be set at a greater distance than usual in order to 
work to the best advantage, and the bran as it leaves the stones 
is therefore brushed, and not so much crushed or FD pes up 
and among the flour. The mote | air being heated and 
particles of flour are well brushed off the inner or ular surface 
of the bran, and two desirable results, a broad thin bran, are 
obtained. The meal is delivered freely at the rim, and that, too. 
where the air is not disturbed; consequently less dust and waste 
are caused than are usual in the application of a fan 
operating directly upon the contents of the mi case. Stive 
rooms and filters are not required, as no fine flour can escape by 
the action of the fan, for all flour is entangled amongst the grains 
of in-coming wheat and carried with them when ground to the rim. 
Practical millers know well that increase in breadth of bran and 
retention of the finest les of flour in the meal must be 
attended with ter whiteness and improved quality. Durab 
faces and rapid good grinding with less power t from 
stones being set at a greater distance. 

The tenacity or cohesion of the filaments of bran is 
Rigg’s arrangement most promoted when most required—that 
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say, at the very moment the wheat is entering between the stones, 
for heated air meets the out-going meal when both are at their 
highest temperatures. The consequence is that moisture is 
vaporised, the air so loaded with vapour passes inwards between 
the stones to the eye, and being cooled by the in-coming wheat, 
&c., immediately deposits upon the falling grains a dewy 
moisture, and this, too, in a fitting quantity; for if as in new 
English wheats there is no ive power, then the moisture 
is carried away; if as in other wheats there is absorptive 
power, then the object of damping the wheats—as is usual 
in foreign countries to increase the breadth of bran and 


| whiteness of flour—is further and appropriately accomplished. 
be’ result. Provision is 


Under either circumstances fits 
e by the introduction of a baffler in the stone case 
for the continuous inflow of a large supply of fresh air; conse- 
yay the meal, instead of being delivered from the stones into 

e fouled atmosphere carried round and round with them, is now 
delivered into clean fresh air, and therefore cannot, mechanically 
or chemically, suffer from atmospheric impurities. 

The heated air, with its vapour ej from the stone case, is 
allowed to rate itself from the meal as it descends the meal 

ut. For this purpose a pipe is carried from the upper side of 

the meal spout to the roof of the mill. The heated air and 
absorbed moisture pass up this Pipe, preven 
or vapour in the room in which the i iv 
are avoided the ill effects of permitting cold air to come in con- 
tact with the meal whilst in an atmosphere nearly with 
vapour. Indeed, too great care cannot be taken to prevent the 
meal absorbing moisture, and so losing ‘‘ strength” in consequence 
of the cold air—which under ordinary circumstances enters the 
meal spout and stone cases through the action of the fan as gene- 
rally employed—d the meal by converting into a vesicular 
form the vapour which otherwise would have been removed. 

In conclusion we may state that, singular as the theory thus 
announced may be, and op as it undou! is to received 
opinions, we have been careful not to say one word on the subject 
Ww is not fully substantiated by the results of practical work- 


ing on a large scale. 








TELEGRAPHY IN DENMARK.—We learn from a 
to the editor of the Times, that ‘‘in 
miles of wire and 89 stations in opera‘ 
4 t, 2 to privat telegraphic panies, 
to the com 
15 are railway h offices open for public telegrams. 
arerareets ant 
‘0 vate com) 
There rot charge of 9d. fora 
words between any of the above-named 89 re 
1867 the total number of telegrams was 308,150, out of 
174,560 were between inland rene > hey 153,590 (including a 
small number in transit) between and foreign stations. 
Messages are sent hb all the stations in any also in 
cipher, the only condi ew I a legible writing, 
and that the alphabet used be transmissible by the Morse instru- 


ment. Money to the amount of 50 rigsdalers, say £5 10s., can be 
made payable at any post-office by means of the hb. The 
t is to be deposited at the an official 





t-office, from w! 
telegram then orders the oogmatt 6 the addressee named. 
telegram, charged as a single m is the only expense paid in 
addition to the deposited cmeenh.” Ween from places 
there is no telegraph-office may be sent to the nearest of the Go- 
vernment “ h-offices, —,4 ary post or by any other con- 
ner 9 uch telegrams must common postage —_ 
aicadiiees mur tetetens mi + telograph ice, 
printed envelopes, ma: at any or 
the back of these forme is printed an extract of the rules 
lations for the transmission of messages. The stam 
the forms and sent to the financial department, 
monthly cash balance. It is the intention to extend this ter 
ment also to the private and railway telegraph offices. Daily 

of wind and weather at ‘erent z are transmi' 
to several harbours and posted up there. By special arrangem 


the Governments permit te to ne to be sent before 
Out of the 63 stations belonging to the Go- 


is 


is subj 
and lhagen is m 





taining together ten wires, each of which is in connection with 


special land wires. 
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RAILWAY MATTERS. 

THE Spilsby and Firsby line is expected to be opened for traffic 
early in May, and is to be worked by the Great Northern Railway 
Company. 

Tue Midland Railway Company is at the present disputing with 
a Nottingham stuckbroker whether a rocking-horse can be consi- 
dered personal luggage. 

Ir is understood that the East Norfolk line is to be constructed 
from Norwich to Wroxham, only at present, instead of from 
Norwich to North Walsham. 

Tue Highland directors continue to entertain the opinion that 
a considerable amount of additional traffic will be brought to this 
line by the opening of the Sutherland Railway. 


Tue railroad bridge at Burlington, Iowa, now nearly completed, 
has required over 3000 piles, and 1,00U,000ft. of pine lumber. 
The bridge is 2237ft. long; and 7,500 cubic yards of stone have 
been laid. 

Tue Mont Cenis Summit Railway is to be opened in May. Every 
arrangement has been made, and there seems no reason to fear 
further postponement of the long-expected event. The exact day 
is not yet fixed, 

THE committee appointed to wind up the affairs of the Vale of 
Neath Company recommended the acceptance of the offer made 
by the Great Western, and at the recent meeting the shareholders 
resolved to accept this offer. 

_ THe net revenue of the Santiago and Valparaiso Railway for the 
month of January last amounted to 82,790 dols. 7éc. ‘he Valpa- 
raiso revenue return for January last shows an increase of 104,117 
dols. 77c. over the corresponding month of last year. 

Tue Correo de la Serana of the 27th ult. says:—‘‘The members 
cow posing the directory of the Coquimbo Railway have returned 
from thew excursion to Ovalle, to which point they shortly in- 
tend extending the road.” 

A DESIRE had for some time existed in the province of San Paulo 
for an extension of the railway to Campines, and the inhabitants 
have shown their earnestness by subscribing a large portion of the 
necessary capital for carrying out the enterprise. 

Tuk strike of the workmen in the railroad shops in Cleveland 
appears to have ended in failure. On the 4th inst. but few men 
attended their meeting, and it was reported that almost all had 
resumed work at prices agreed upon by the railroad companies. 

THe Midland Railway Company have undertaken to construct a 
siding (of rather steep gradient), at their own expense, from the 
main line (south of Leicester) to the Royal Agricultural Society’s 
show ground, and this, from the progress which has been made, 
promises soon to be workable, 

Tue damage done to the San Paulo line by the recent floods has 
not been so serious as might have been expected, and as it was 
happily confined to the tavile-land, it will soon be repaired, and 
the ine again opened for trattic throughout. The works on the 
Sierra have withstood the storms without suffering damage in the 
least. 

A WHARNCLIFFE meeting of the Carnarvonshire Company was 
held on ‘Tuesday, to consider a bill now pending in Parliament for 
conferring further powers on the company, and to make tratlic and 
working arrangements with the London and North-Western Kail- 
way Company. Un the motion of the chairman a formal resolu- 
tion approving the bill was adopted, 

THe chairman of the Carlisle and Silloth Company believes that 
the joint working will benefit the Silloth Rauway, but he is not 
prepared to give a decided opinion on the subject. ‘The trading 
community generally object to two large railway companies like 
the North British and Caledonian being amaigamated, because it 
is believed that competition is of great advantage to traders, 

Tue directors of the Pembroke and Tenby Company have paid 
to the Great Western Company the sum of £20,UuU, the amount 
agreed upon for laying down a narrow gauge rail from Whitland 
to Carmarthen, ‘he London and North-Western Company will 
reach the latter place in the course of a few months, aud then 
there will be direct ngrrow gauge communication from the midland 
and northern districts to the shores of Milford Haven, ‘The 
narrow gauge rail between Whitland and Carmarthen is expected 
to be completed in about two months. 

Tux directors of the Cambrian Company are now engaged in 
preparing a new scheme of arrangements between the company 
und its creditors, with provisions for raising loan capital in exercise 
of the powers conferred by the Railway Companies’ Act of last 
year. ‘ie directors have the advantage of the experience gained 
by the preparation of two former schemes, and by the discussion 
thereupon at numerous meetings of the shareholders, and it is 
expected that tue present scheme will successfully meet the objec- 
tious raised against its predecessors, 

Os the death of the late Marquis of Salisbury it was apprehended 
by the sharevoiders of the Grea Hastern Kaliway that Lord Cran- 
borne, in succeeding to the earldom, would probably retire from 
the chairmanship of that company, and for some time past this 
consideration has exercised a depressing influence on the price of 
the stuck. 1t is now stated, however, taat his lordship feels it to 
be a duty to meet the cuntidence placed in him by stull devoting 
hiinselt to the interests of the company, and will, consequently, 
remain at his post until, at all events, the tinancial and general 
affuirs of the uadertaking shall have been brought to a satisfactory 
adjustment, 

Mr. Rosert Bonp, the indefatigable traffic manager of the 
Sirhowy Ratiway, has been appointed to succeed Mr. 8 HL. 
Yocknvy as general manager of tuat line, Previous to Mr. Bond's 
connection with the Sirnowy Railway he was associated with the 
South Wales and Great Western railways for upwards of seventeen 
years, and as well as proving himseif au etlicient officer, he was a 
general tavourite wito the freighters and travelling public. Mr. 
Sond is an author of severai valuable publications, amongst 
which is the “* Gaide to Railway Situations,” ** Book of Inrorma- 
tion for Railway I'ravellers,” **he Railway Freighter’s Guide,” 
** Leaves from the Note-Book of a Railway Utlicer,” ** Handbook 
of the Lelegraph,” Xc. Kc, 

Tue Vale of Neath committee appointed by the shareholders of 
the company to wind up the accounts and arrange disputed 
matters with the Great Western Company have issued a circular 
to the proprietors in reference to the proposal made by the Gveat 
Western Company to convert the Vale of Neath ordinary s.ock 
into a tive per ceat. rentcharge. They advise the shareholders to 
accept the proposal on the ground that rentcharge stock will 
always secure tuem a dividend in cash, and tne arrangement will 
put an end to all disputed accounts between the two companies. 
On the other hand, Mr, Head, one of the late directors, advises 
the shareholders to decline the offer made, as he considers that in 
the course of a short period the line will pay six per cent, and 
perhaps more, 

Our of twelve new engines ordered of Gouin and Co., of Paris, 
for the Mont Cenis Railway, seven are now at St. Michel, in which 
the rocking shafts, the detective part, have either been replaced or 
are on the point of being so, One of these engines was tried a few 
days ago, and took the chief engineer to Lanslebourg and back, a 
distance out and in of forty-eigut miles, and worked very satistac- 
toruy. tis hoped that ail the ditticulty of the Frenca engines is 
now overcome, A trial engwe (No. 2, built in Engiand), which 
took Captain Tyler over the mountain on the 26tn of August, 
Worked atcverwards for months on the Italian side, carrying won 
Tooting for the covered ways, doing its work pertectly well, and 
giving no trouble. 1t seems doubtiul whether the new engines will 
ever be so effective in proportion to their weight (they weigh twenty 
tons, and No, 2 only about sixteen tons), but the engineers on the 
line apparently entertain no doubt of their performing regular and 
good service, 





NOTES AND MEMORANDA. 


Accorp1ne to Dr. Frankland it may be safely assumed that the 
maximum amount of combined nitrogen derived by natural waters 
from aerial sources does not exceed ‘U32 part in 100,000. 

In the open air, under ordinary pressure, sound travels at the 
rate of L09Uft. per second, while in tubes 3jft. in diameter, the 
rate is found to be 1083ft. and to decrease rapidly with the dia- 
meter. - 

Tue largest pendulum in existence is said to be that which 

tes a new clock at St. George’s church, New York. It is 
35ft. long, and vibrates in three seconds. ‘Lhe weight on it is 
390 lb. 

SitaLn defects in iron castings may be filled with composition 
made by fusing together nine parts of lead with two of antimony 
and cold bismuth, This alloy expands on cooling, and will keep 
its p 

Tue oldest house in the United States now standing as originally 
built is the Rev. Dr. Whitfield’s, at Guildford, Connecticu It 
was built in 1639, and the stone walls and oak work remain in 
good condition. 

Tue imports of petroleum have considerably fallen off-this year, 
having amounted, to February 29, to only 1519 tons, against 2131 
tons to the corresponding date of 1867, and 2380 tons to the corre- 
sponding date of 1866. : 

Mr. Jevons concludes that “if our consumption of coal con- 
tinue to multiply for 110 years at the same rate as hitherto the 
total amount of coal consumed in the interval will be one hundred 
thousand millons of tons.” 

THE sun’s disc is at present riddled with holes; in other words, 
with spots, one of which is of very considerable size. It is a deep 
cavity in the photosphere, and so wide that the whole terrestrial 
globe would find room in it without touching the edges, 

Tae Sierra Nevada mountains are crossed by the Central Pacific 
railroad, 100 miles from tide water, at an elevation of 7042ft. 
There are in the passage fifteen tunnels, and the blasting 
powder alone for the rock e xcavations, has cost 1,000,000 dols. in 
gold. 

WHEN gunpowder is heated nearly up to the point of decompo- 
sition previously to ignition, the force of its explosion is greatly 
increased. It is stated that a temperature of 160 deg. Fah. 
increases the force of the explosion one-tifth, while a temperature 
of 400 deg. nearly doubles it. 

AmonG the countries that manufacture sea-salé in Europe the 
principal is France, where, at Berre and Baynas alone, 80,000,000 
pounds are annually prepared. The total amount of sea-salt pro- 
duced in the French empire, on its Atlantic and Mediterranean 
coasts, is more than 450,UU0 tons annually, 

AT present we smelt yearly between 4,000,000 and 5,000 000 
tons of pig iron, with a consumption, on the average, of about 
12,000,0UU tons of codl, A portion only of this pig iron is ex- 
ported, while the rest is used in part for castings and in part for 
the manufacture of wrought iron and steel. 

A LENs has recently been made for Mr. Parker, of London, 3ft. 
in diameter, din. thick in the centre, and weighing 212 lb. In the 
focus of this powerful lens the most refractory metals are almost 
instantly fused and completely dissipated in vapour, while un- 
yielding stony substances are as readuly vitritied. 

AFrTéR comparing the observations made by various astronomers 
of the planet Jars since that of Hooke in 1666 to Mr. Browning’s 
in 1386/7, Mr. Proctor is led to believe that 380,642°735 seconds or 
24 hours 37 minutes 22°/3) seconds may be set down as a very 
near estimate of the time required for the revolution of the 
pianet, 

‘Lue United States’ coal-fields are stated to be thirty-seven 
times larger than our own, and there are coal-fields on the 
Contineat not inconsiderable, though much smaller in the aggre- 
gate than our own, and yet we probably raise nearly two-thirds of 
the total quantity now being extracted over the whole surface of 
the globe. 

THE explosive power of 1 oz, of sodium is equal to that of about 
25 lb. of gunpowder, or 2} lb, of nitro-glycerine. A spoonful of 
water couung in contact with 200 oz, of sodium would occasion an 
explosion equal to that which would be occasioned by the ignition 
of 5000 lb. of powder, or the concussion of 50U lb. of nitro- 
glycerine, 

For welding iron and steel a composition has lately been patented 
in Belgium, consisting of iron hungs, i0UU parts; borax, 50U; 
balsam of capaivo, or sume other resinuus oil, 5U; and salammoniac, 
7d. ‘They are mixed, heated, and puiverised. ‘I'he process of 
uniting tne iron and steel is as usual. ‘ne parts are heated to a 
cherry red, covered with the preparation, brought together, again 
heated and welded, Another composition tor tue same purpose is 
fifteen parts of borax, two of salammoniac, and two of prussiate of 
potash. being dissoived in water, the water should be gradually 
evaporated at a Low temperature. 

It appears that at the close of 1867, four miles and 5035ft. of 
the Moat Venis Tunnel had been completed, leaving two miles 
and 4uU.d3ft. still to be pierced. ‘ne distance pierced in 1867 was 
5vu4ivit., as compared with J5416ft. in 1506, 4u/9ft. in 1805, and 
1144ft. in 1lstv. Tne outlay during tea years upon the work 
amounted at the close of 130/ to about £1,6uU,000, Lhe year 1871, 
it 1s expected, will witness the completion of thetunnel, Its total 
length when finished will be seven utes, 3//3ft., and its total cost 
is estimated to reach the sum of £2,4UU,0UU, or something more 
than £45VU0,U0UU0 per mile, 

THe highest elevation overcome in Pennsylvania, in a single 
rise, by a iocomotive road, is on the Delaware, Lackawanna, and 
Western Railroad, from the Delaware river, where it is Z35ft. 
above tide, to the Pocono summit, which is 1Y0Uft. above tide, 
making the altitude surmounted ibvlft.; Scranton is 73¥ft. above 
tide, and 1249rt. below the summit. J'ne Moosic summit on the 
Deiaware and Hudson Canal Company’s Railroad, between Hones- 
dale and Uarbondale, is i853ft. anove tide. ‘ne summit on the 
two Lehigh companies roads near Wilkesbarre, is L6dUft. above 
tide; Wuxesbarre 1s 0.7ft. above tide; elevation overcome, 11U3ft., 
which is accomplished on a grade of Yurt. in the mule, ‘Lo get out 
of the Wyoming and Lackawanaoa coal basins across the water- 
shed to the Lenign and Delaware rivers, greater elevation is over- 
come than is encountered at the Ailegneuy mountain, ‘True, the 
Allegheny summit is higher above the cide taan ay other moun- 
tain in Pennsyivania, but the Allegneny is twice as many miles 
distant from tide water as the Wyoming, Pocono and sloosic, 
which rise between the northern coai-delds and the great 
markets, 

Two new alloys of tin and lead are described by M. Plho. 
While containing less tin than is used in common pewter they 
are said to possess most of the advantages of that useful alloy. 
Taney are not acted upon by vinegar, sour wine, or salt water. 
The first is made by melting one part of tin with 2°4 parts 
of lead, The lead is tirst meited and skimmed, then the tin is 
added, and the mixture is stirred continually with a wooden stick 
until 1t begins to cool, to prevent the lead from settling to the 
bottom, ‘Lnis mixture has the density of 9°64, and its melting 
point 1s 320 deg. Fah, It may be roiled cold, and the plates do not 
crackle wuen bent, It takes a very good polish, and tarnishes but 
littie on exposure. It will mark paper luke lead, and is so soft 
that it may be scratched witu the oa, but it wili not foula saw 
or file. ‘ne second alloy is made by melting together in the same 
way one part of tin with 1'Z) parts of lead, ‘his alloy is less 
elastic and harder than the foregoing. It is rather brittle, less 
maijleable than the former, and nils up afile. Neither of these 
alloys was acted on by boiling with acetic acid for half an hour, 
and standing in the acid for twenty-four hours longer, nor had salt 
water any action upon them; hence they may be useful for some 

kinds of utensils, 





_ MISCELLANEA. 

A rrez library containing 10,000 volumes ‘has just been opened 
in Nottingham. 

Ricu deposits of antimony have been discovered in the Cedar 
County, Missouri. 

THE foundation stone of the first of the four large new graving 
docks at Chatham was laid on Tuesday. _ 

THERE is nothing about the fittings of a house so needing im- 
provement as the fastening of door handles. 

THE effects of the late storm at Holyhead will necessitate a con< 
siderable outlay for the harbour of there, 


THE vote for the permanent buildings at South Kensington this 
year will again be £32,500, on further account of £195,000. 

AN im ¢ discovery of silver has been made in the depart- 
ment of Huasco, at a place called Guachito, 

A NEw line of steamers is about to be establishsd between the 
Mexican ports on the Pacific Coast, by Wolf and Oo, 

Her Masgsty’s armour-plated ship Repulse, to carry twelve guns, 
and of 800-horse power, will be launched at Woolwich dockyard 


THE Government to spend £56,000 on the Alderney 
= of refuge this year, and to hasten the construction of the 
wor 

THE Orystal Palace District Company’s gas continues as bad, 
dirty, and dear as ever—a fine exampie of the choicest of monopo- 

es, 

THE voluntary examination of students by the Institute of 
= Architects will take place in the third week of next 
mon 


WE are glad to learn that the Council of University College are 
about to build a new wing. ‘I'he numbers attending the classes 
are steadily on the increase. 

HER MAJEsTY THE QUEEN has been pleased to name Wednes- 
day, the 13th of May, at half-past eleven o’clock for the ceremony 
of laying the first stone of the new St. ‘Yhomas’s Hospital. 

Tue Staffordshire colliers have been obliged to withdraw from 
Wigan and to return, the continued hostility of the turn-outs 
rendering their new position untenable. 

Tue vessels employed in the Indian seas in connection with the 
Abyssinian expedition now number 261, the total monthly expen- 
diture for freight, exclusive of coal, being £413,000. 

Two friends have each promised a hundred pounds towards the 
erection of the proposed new class rooms, in connection with the 
Working Men’s Voliege, if eight other persons will give a similar 
sum, 

At the French Academy of Sciences a paper was received from 
M. G. A. Hirn on a new pandynamometer, a contrivance for 
measuring the amount of power employed to produce a given 
working etfect in machinery. 

A vote of £10,000 is proposed, in part of £20,000, for the 
removal of the iron building at South Kensington to a site otfered 
at Bethnal-green, with a view to the establishinent of an auxiliary 
Museum ot Science and Art in the east of London, 


THe Times remarks that according to accounts lately made 
public, but which perhaps partake of the exaggeration customary 
in such matters, there are gold deposits in Peru equal if not 
superior in richness to any yet discovered in Calttornia or 
Australia, 

‘THE European commission for the improvement of the naviga- 
tion of the Suliua arm of the Danube having been compelled to 
suspend the works for want of funds, it is proposed to contract a 
loan for this purpose, waich is to be guaranteed by Austria and 
France, 

A PLAN of raising steam by gas, under ‘‘Jackson’s patent,” is 
being introduced in the Lhames-side granaries, Steam can thus 
be raised from cold water in twenty minuces, and kept up by one 
burner at the most trifling cost, with economy of space, labour, 
and cost of fixing. 

THE number of persons under instruction in the Government 
Department for Science in May, 1307, was 10,230, an increase of 
3353 over the number in May, i506, ‘Lhe students taugnt drawing 
in schools ot art and in night classes, day schools for the poor, &c., 
were 104,608 in 1506. 

A Mus£UM of art and manufacture was inaugurated a few even- 
ings ago at Berlin in tae presence of the Prince Koyal, Baron von 
der Heydt, Minisver of Finance, aad Count Lizenpiutz, Commerce, 
and a large number of the nobility, men of science, the principal 
manulacturers, artists, Wc, 

THe Royal Commission on the Pollution of Rivers inspected the 
farm of the Metropolis Sewage Company, near Barking, on Wed- 
nesday, and, among other proceedings, witnessed the cutting of 
the second crop of ryegrass tals season, welgning nine tons to the 
acre, and representing che growth since the 12th of March, 

HeéRSCHEL and Arago having conceived the idea of comparing 
the anouai price of corn to tae number of solar spots opservea 
each year, louud, on comparing a series of twenty-five results, 
that the greater the number Of spots the higher was the cost of 
breadstuits, ‘ois shows that tuese phenomena may reduce the 
heat of the sun considerably, 

Ricd as the soil of Kome may reasonably be expected to be in 
relics of ancient art and arcalvecture, the recent discovery of the 
ancient Koman wharf denomioated Kuporium, and the immense 
quantity of inacbie of duferent qualities deposited there, Las sur- 
prised as well as inverested autiquaries, Oa a lengoh of the 
whart now excavated for rather more than fifty yards, 493 blocks 
have been already discovered. 


THE estimated production of pig iron in the principal iron-making 
countries of the world 1s as foliows:—IJ'ne figures refer to tae year 
1309, which is the latest date for which compiece returns are ob- 
tainable. In the United Kingdom, 6.5 furaaces made 4,763,000 
tons; France, 450 furnaces made 1,195,0UU tons; United States, 
26U furnaces, 1,120,UUU tons; Belgium, ofty-two turnaces, 450,000 
tons; Kussia, 5UU,UUU tons; Ausoria, 5.4,0UU tons; Sweden and 
Norway, 235 furnaces made 246,UUU tons; Italy, 37,500 tons; Spain, 
6U,UUu tons. 

THE meeting of the Royal Agricultural Society to be held in 
Leicester in July promises to.ve an unusually brilliant affair. 
Already tradesmen are busy with their decorations, and ‘‘town 
improvements” are being advanced as rapidiy as possible, ‘Ihe 
show ground will be situate on the racecourse, which comprises 
fitty-five acres, of which forty-tive acres have been placed at the 
disposal of the Royal Agricultural Society and the Royal Horti- 
cultural Society, wno will also hold their annual country exhibition 
at the same time. 


THE works which remained to be executed on the San Paulo line 
at its opening in February, 1807, have been proceeded with as 
rapidly as the working of tue tratlic and other circumstances will 
aliow; but the early and unprecedentedly violent rains with which 
the province has been visited dave seriously impeded progress, and 
some works of minor importance still remain incomplesce—a fact 
which the Government appeaced to consider a justiicacion for tueir 
deciuning the final acceptance of the Kine, ‘J'ne directors much 
regret tunis circumstance, for, taking into consideration that the 
line had now been in full and etlicleut work for upwards of twelve 
months, and the satisiactory way in which tle entire undertaking 
bad been carried througa iu face of the serious diiticulties of the 
last few years, they fee: that there should now be no further delay 
on the part of the Government in accepting it; they have, therefore, 
sent out their instructions to their superimtendent to point out to 
the Minister of Public Works the undeniable claims they have in 
this respect, 
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NOTICE. 

In consequence of reiterated mis-statements with reference 
to the circulation of Toe Exaixuer, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Oficial Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and increasing 
stability of their journal. The sale of ‘tHE ENGINEER 
now by several thousands weekly that of the other 
engineering journals combined. 

3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of Tuk ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bon& fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuiurerR, Bat, anv Co, 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs, GEROLD and Co., Booksellers. 
ST. PETERSBUKG.—M, B. M. WoLrr, Bookseller. 








TO CORRESPONDENTS. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies, 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
tivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

F. M.—Compete by all means. You must begin some time. 

be > (Pestiniog).— We shall be glad to see the paper. There is something in the 

ea. 


W. B.—The machine you illustrate would not answer. It is enormously too heavy 
Sor the power. 

8. N. (Bredbury).— The machine is patented. The number of the specification is 
122 (1866), price 8d. 

J. C., jun.— We believe that Messrs. Tangye Brothers and Co., of Birmingham, 
make one, but we do not know whether that is the one to which you allude, 

MATCH-MAKING MACHINERY.—We are requested to inform “W. and Co.” 
that Messrs, C. Powis and Co., Cyclops Works, Millwalt Pier, or Mr. Martin, 
King-street, Broadway, Deptford, can supply the machinery required. 

W. W. (Beriin).—Jt is by no means a bad book, and you may purchase it with 
the certainty that you are getting full value yor your money. There ws @ very 
elaborate work on turning by Holizapffel, which is regarded as a standard book 
by amateurs. 

W. K. (Cannon-street).—TZhe most eminent builders of locomotives were exhibitors 
at Parts, and you will find their names in THE ENGINEER for November ist and 
15th, December 6th and 2th. As regards carriage builders, we will endeavour 
to supply you with a list in a few days. 

J. G. M. (Pertn).—AMain and Brown ** On the Steam Engine,” Murray ‘‘ On the 
Marine Engine” (Weale’s Series), *‘ The Indicator and us Use.” The first 
two you can obtain from Messrs. Spon; the last from Messrs, Eltiot, mathema- 
tical instrument makers, Strand. The cost of the whole will not exceed £1 58., 
or thereabouts. 

T.—You have not the smallest chance of obtaining a place at Woolwich Arsenal. 
Hands are being discharged, and the whole esiablishment being reduced. We 
hardly know how to advise you; draughismen are out of work everywhere. Mr. 

Whitworth or Sir W. Armstrong might possibly have an opening for a man 
well up in gunwork, The United States, 





ARCH BUILDING, 
(Zo the Editor of The Engineer.) 

Stk,—I should be obliged fur information regarding any books published in 
which a description is given of building a supplementary arch under an exist- 
ing one, and over which the traffic was carried on at the same time, or other- 
wise. A Purl, 

April 15th, 1868, 

CASTING IRON PIPES BY MACHINERY, 
(To the Editor of The Engineer.) 

Smm,—Can any of your readers give me particulars about the casting verti. 

cally of iron gas and water pipes, and who are the makers of the machines for 


this purpose? BEBLIN, 
MOULDING MACHINERY. 
(To the Editor of the Engineer.) 

S1R,—Will any of your readers inform me where I can get the best four-side 
moulding machine, suitable for hard or suft wood, to take in Izin. by 4in., or 
thereby ? A CONSTANT READER, 

April 20th, 1868, 











BIG BEN. 
(To the Editor of The Engineer.) 

Smm,—Your correspondent of March 27th, when speaking of the weights of 
various large bells at home and abroad, has made an error relative to the 
weight of Big Ben, which he states to be 41,vu0 lb., whereas the real weight is 
31,339 lb, Lf you will correct this you wiil confer a benefit by so doing on all 
persons interested in such matters, 

Rose Villa, St. John’s-road, Brixton, 

April 17th, 1868, 
NORWICH SEWAGE WORKs, 
(To the Editor of The Engineer.) 

SIR,—In your paper of the 10th April (No, 641) I observe a statemert 
respecting the sewage works of Norwich which contains some errors which are 
80 calculated to misiead that 1 must beg you to insert the tollowing corrections, 

The quantity of land hired is about 14v0 acres, not 12,000, The sewage 

i do not the proportion of fifty persons to one acre, but 
150 (see the first ** Kepurt of the © i pp d to inquire into the 
& means ot Preventing the Pollution of Rivers,” page 15). Pamping was 
not found indispensable on account of the quantity of iaud at the dispusal of the 
corporation, but because the sewage has to be lifted about 150ft. and forced 
about a mile and a-haif. The contracts for three steam engines, with high and 
low-lift pumps, boilers, buildings, and chimney shaft, together with the pump- 
ing main, amount to about £15,000, as you state, but the extreme depth of the 
foundations of the engine-house is only 33it. ‘The depths of 6vft., 70ft., and 
88ft. mentioned in your article apply to the intercepting sewers, which will be 
chiefly tunneiled. hey are about six miles in length, and the contract for 
their construction has been let to Messrs. Shrimpton aud Co. for £28,874, 


THOS. QUARM, 











1 am sure you will see the advisability of correcting the above-named mis- 
takes as soon as possible, ALFRED MORANT, 
Engineer to the Norwich Board ot Health, 
Norwich Board of Health Surveyors’ uftice, 
April, 2ist, 1868. 
[The errors referred to are not ours. Our article embodied information supplied 
us by a gentleman connected with the undertaking —one whose accuracy we had 
no reason to doubt. —ED, E.] 





_— MEETINGS NEXT WEEK. 
E INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 28th, at eight p.m. 
—** On Irrigation in India and in spain.” — — 
ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, April 
27th, at half-past eight. “Army Organisation—our Intantry Forces and 
Infantry Reserves, by Major Leany, K.E. A discussion on tus and Major 
Bevan-Zdwards paper, enutied “ An Organisation for the Army of England,” 
Will be taken afterwards. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, M&. GEURGH LEOPOLD KIOHE ; ats other 
letters and communications to be addressed to the Lditor of THE KNGINBSER 
168, Strand, London, W.C, 

Adveristinents cant oe inserted unless delivered before seven o'clock 

evening in each week, Tne charge sor four lnes ana under és 

eignipence, Lhe une averages eight words; 
. Au 


influence and | aged 7 
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which formed the central gallery of the machinery section, 
and some others are here and there demolishing the plaster 
edifices, which in some cases adorned but in many dis- 
figured the park. Of the English and American structures 
all have di except one of our gun sheds; the 
statues all have gone except Venus and her fountain, who 
looks as if she mourned over the demolished temples of 
Mars, of which we have left but one to keep her company. 
The wrought iron skeleton of the outer circle now alone re- 
mains, and of the interior only the wall which enclosed the 
works of art, ‘The ironwork, sold in one lot by the Impe- 
rial Commission for £40,000, is being retailed out to chance 
purchasers for breaking up: “ Sic transit,” &. Whether it 
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FRANCE AFTER THE EXHIBITION. 

Ir the reaction throughout France after the industrial 
gloriesoflastyear were as real as it is apparentin the regions 
of the Champ de Mars to the passifig visitor of April, 1868, 
she would certainly have good reason to deplore her departed 
grandeur; but, although the natural, or rather unnatural, 
stagnation of business is now more keenly felt by our 
neighbours thari by ourselves, it would be only sensational 
to argue from a comparison of the ap ce of Paris 
now and a year ago as to the real state of the country at 
either period. As a matter of fact we are only now learn- 
ing from the reports of some of the great companies how 
completely they shared our own depression ot last year, 
and how hard a matter it is for great forge companies to 
produce a presentable balance-sheet when some years of 
over-competition and over-production have reduced profits 
to a vanishing fraction. 

Whatever may be the case with regard to Belgium and 
Northern Germany, France has no business to over- 
produce, no need to do so; and it is, indeed, more par- 
ticularly suicidal in her than in any other nation to 
venture on sucha course. Her mineral resources are more 
nearly at their fullest development now than are those of 
any country under the sun, because, in the first place, they 
are smaller in proportion to her broad territory and her 
singularly energetic population than are those ot the other 
great coal and iron countries; and in the second, a tho- 
roughly organised and enlightened body of men have for 
more than half a century been employed in ascertaining 
and developmg resources which, even at present, are 
insufficient to meet the material wants of home con- 
sumption, and must ere long bear a very small proportion 
to the total amount of raw material which must be con- 
sumed. When, therefore, we see France launching out 
into foreign competition as if her material resources were 
unlimited we cannot but think of Aisop’s man who killed 
the goose for the golden eggs, and regret that whilst so 
heavy a debt is being laid on the country to provide pala- 
tial cities for posterity, the wealth of future generations is 
at the same time evanishing to support a merely nominal 
“concurrence” in great industries, which France can prac- 
tise for herself but not for the world, It may, therefore, 
be safely assumed that the caution against over-trading 
which our neighbours have received will be for their 
benefit in more senses than one, for whilst in the case of 
countries of unlimited natural resources the trade of the 
present day only is prejudiced by over excitement, in one 

which like France has only a deninitely limited quantity of 
raw material to draw upon for the future, prosperity ot the 
nation is far more seriously jeopardised. It is therefore 
not so much to be regretted by the real well-wishers of 
France—and may her shadow never grow less—that we 
tind in the general tone of the accounts presented to 
shareholders in the great producing and engineering con- 
cerns, and they are nearly all joint-stock companies, an 
adoption of that class of manipulation with which we are 
ourselves only too familiar since limited liability and 
railway companies’ accounts have become the subjects of 
public scrutiny. Not that we for a moment mean to 
umpute to the directors of really great French works the 
practices which have warned us of the danger of too 
unplicit confidence in humanity both at home and abroad, 
but when we find companies still declaring dividends 
whilst their capital account for the year is debited with a 
sum equal to their entire floating capital and three times 
as great as their assumed profits—tne entire cost of last 
year’s Exhibition being at the same time capitalised—we 
doubt if either French or English shareholders could feel 
altogether satistied with the accounts submitted to them. 
Yet such is the case, for in one balance-sheet, which is a 
fair average specimen of its class, we find, besides certain 
specified purchases that may be taken as legitimate addi- 
tions to capital, a cool sum of £270,000 charged for 
“acquisitions and new works,” including the Exhibition, 
in order that an ingeniously-devised profit of £150,000 
may be shown on the year’s transactions. Such a method 
of book-keeping may stave off inquiry for a year or two, 
but as it serves only a temporary purpose, and covers real 
loss with fictitious profit, it must inevitably be abandoned, 
and with it the unprofitable transactions that have led to 
it. In Paris itself the one trade that seems to flourish is 
building, and this makes as rapid strides as ever. All 
round the Champs Elyseés new palaces are rising on every 
side, and a number ot the comparatively new houses in the 
Kue de la Paix and on the Boulevard opposite the Grand 
Opera are on the point of being pulled down to make way 
for two new streets which are to diverge from that point, 
one for the Louvre, and the other to make a great avenue 
towards the Grand Poste and the Halles, at the same 
time the work of driving out the manufacturers continues 
to be prosecuted to the entire dissatisfaction of the great 
body of the people, and not, it is said, by any means with 
the approbation of the Emperor. ‘Te appearance of what 
was last year the Great International Exhibition is to-day 
mournfut to a degree; there is not even an activity of demo- 
lition visible to atone for the destruction of the wonderful 
pageant by which we were both charmed and instructed 
during its entire continuance. A few police and gate- 
keepers are crouching over little mud-built fire- at 


the great entrance, a few carts are shooting loads of white 
rubbish here and there into what was once the lake, a few 





score workmen are breaking up the elegant cast iron work 


is impossible for those who saw much of the Exhibition 
last year to divest themselves now of the impression pro- 
duced by what remains of it it is hard to say, but certainly 
Paris seems te wear a more solitary aspect now than it did 
in years preceding, and in comparison with last year the 
change is very great, In some respects the change is for 
the better: one 1s now sure of room at an hotel, a seat on 
an omnibus is no longer a luxury not to be hoped for, the 
cabmen are positively civil, and a fair proportion of the 
unfortunate quadru which must have been kept alive 
to exhibit to the universe the last stage of equine decrepi- 
tude, have been allowed to die, and be eaten we have no 
doubt, to their own entire satistaction. 

Quite the newest thing in Paris is the new application of 
the Giffard injector to the washing of house-frouts, recently 
put into operation by M. Nivert, by which a five-storey 
building 6vft, long can be thoroughly cleaned even to ail 
its architectural details in a day. in Paris proprietors are 
obliged by law to clean or renew the fronts of their houses 
at least once in ten years, and the process of scraping and 
washing down is a trade in itself, and a very tedious opera- 
tion besides. M. Nivert’s invention consists simply in ap- 
plying the Giffard inject. to throw streams of hot or coid 
water through hose furnished with fire-engine nozzles 
against the walls whilst the scraping (very little of which 
is required) is going on. His apparatus, three or four of 
which are already at work, is a four-wheel carriage with 
an l-iron frame supporting a Field boiler of about seven 
superticial feet of heating surface, and a water tank to which 
are attached four small Gitiard injectors, each working 
through an inch india-rubber hose pipe. To attend the 
boiler, work the hose, and shift the hanging scatiolds ten 
men are required, but the amount of work they can do is 
vastly in excess of that which they could perform without 
the aid of this latest application of the induced current, 
and we have every reason to believe that the mode of opera- 
tion is a real saving as compared with the old plan, and 
will soon become universal. We have just seen a pro- 
spectus of a new company which is about to be started 
with the view of introducing this system into England, 
We hope that the “Patent Steam Renovation VCom- 
pany,” will meet with success, for anything that would 
cheapen the external ablution of houses would be a far 
greater boon to us than to our neighbours who have cleaner 
material, a better climate, and less smoke. It is npt likely 
that we shall ever be washed by Act of Parliament, but a 
more economical plan of washing would, perhaps, bring ex- 
ternal cleanliness into fashion as much as it 1s practised 1n- 
doors. ‘The Dutch, who carry these mattefs to an alinost 
absurd pitch of perfection, have long used hand pumps, 
syringes, avd what we now call hyuropuits, for washiug 
house-fronts; an operation which the domestic servants of 
Amsterdam perform almost as frequently as they wash 
their floors. Building, as we have said, goes on as rapidly 
as ever in the French capital, and the speed with which 
some of the second-class houses are run up would rather 
astonish an English builder, and though it must. be ad- 
mitted that they are not in some respects as substantial as 
our own constructions of brick and mortar, they possess 
many advantages as yet unknown in England, ‘heir con- 
struction may be judged of both as regards design, mate- 
rial, and rapidity of building from an instatice of some 
houses on one of the main avenues leading trom the “ Arc 
de ‘’riomphe” which were commenced this time last year, 
‘he plot of ground on which they now stand, covering a 
depth of 60tt. or 70ft., stood 30ft. above the level of the 
roadway and nearly 40ft, above the level on which the 
foundations of the basement storey were laid. ‘Lhe first 
operation was, therefore, the excavation of something like 
3u0,000 cubic yards of earth and soft rock for the site of a 
range of houses about 300ft. long. An organised army of 
carts just set free from the excavations on the Trocadero 
etfected this in little more than a month, and the founda- 
tions were laid early in May, ‘Lhese were carried up for 
the basement storey in rough stone work to the level of the. 
ground floor, which is carried ona concrete arching. Above 
the roadway the fagade is of the usual ornamental carved 
stone work, with handsome balconies, ‘Lhe end walls are 
also of stone, but unhewn. All the partition wallsand the 
rear walls of such houses are what we would call lath and 
plaster, though of a much more substantial nature than 
that term conveys to us, ‘They are, in fact, a series of oak 
frames of roughiy-squared timber, the scantling of which 
is about 8in. ach framing forms a storey, and carries 
over it the deck beams of the floor above. ‘hese for the 
class of rooms building in that neighbourhood, which vary 
from 10ft, to 1sft, square, are from 34in, to bin. deep in the 
web, and are spaced about 3ft, apart; the floor is formed of 
plasterand concrete supported on a few light bars resting on 
the lower flanges of the beams, the mass being slightly arcned 
between the beams; over this the woodea floor or parquet 
is laid, The frames of oak which form the walls have the 
window and door cases fitted into them, and then the re- 
maining openings are filled with rubble work consisting 
mostly of plaster, with which the whole is finished on the 
surface, Most of this class of houses are built with a base- 
ment storey, used only for cellars, and six storeys above it, 
one of which is in the roof. ‘Ihe elevation ot the entire 
pile from the time that the foundations were laid and the 
slating began occupied two months and three weeks, From 
the commencement of the excavation till the work was 
handed over by the contractor was under seven months, 
and some tenants of aj nts have already been three 





months in occupation of portions of these houses, the ground 
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for which stood his time last year 40ft. deep on their site. 
This class of house, though a good deal of wood is used in 
its construction, seems to be particularly safe from fire, the 
iron and concrete floors cutting off the communication from 
one set of apartments to another. The wooden staircases 
are, however, a weak point in this respect. On the whole 
this second-class Paris house is about as good an article as 
the English building of the same kind; the wood-work of 
the doors and windows in French houses is the of point 
in which they show a marked inferiority to English work. 
The timber, except in the very best houses, is unseasoned, 
and the workmanship often little better than hedge car- 
penteri In laying on water and gas we observe an in- 
creasing inclination on the part of the authorities, ally 
in the case of gas, to employ the Chameroy bitumenised 
pi some of which have now been in use for nearly 
thirty years. 250,000 yards were laid previous to 1856, 
and since then upwards of 700,000 yards have been laid, 
and the repairs it is understood have now been proved to 
be less expensive than in the case of the ordinary cast iron 
piping. They consist of a thin rivetted pipe of sheet iron, 
very neatly covered for about jin. in thickness with 
asphalte; the joints are spigott and faucet form, a thin 
coating of lead being placed on the e d end of the pipe 
which is to enter the next joint. They are made up to 
3ft. 3in. in diameter, at which, however, the price Sn 
métre run would seem to far exceed that of cast iron. e 
4in. and 5in. pipes are, however, much cheaper in propor- 
tion, and evidently cheaper than cast iron in France, but 
they could not possibly be manufactured in England to 
compete with that material. 


THE NEW ALABAMAS OF THE U.S, NAVY. 


Av the time the last American war broke out the United 
States practically possessed no navy. Immense exertions 
were put forth by the Northern States to produce a fleet of 
fighting ships. Things were done ina hurry, and many 
mistakes were made, Since the war was brought to a 
termination much has been done at leisure to supply the 
country with an efficient fleet, and still graver mistakes 
have been committed. The first were excusable; the latter 
are not, and those who complain of the nepotism and _pre- 
judice which exist in official circles in England, may learn 
from the progress of events across the Atlantic that a 
republic is not necessarily exempt from the defects held 
by a class to be peculiar to our Imperial system of govern- 
ment. No Chief Constructor, no Board of Admiralty, no 
marine engineer in England has ever manifested the official 
incompetency displayed by the Bureau of Steam Engineering 
in the United States; and we cannot select a more inte- 
resting subject for a large class of our readers than the 
latest doings of Mr. Isherwood and his fellow officials 
in that department. Reports of their operations reach 
us tolerably regularly. These, it is fair to say, are 
often tinted, and sometimes highly coloured by pre- 
judice. They require to be examined and sifted and 
compared carefully; but after every allowance is made 
which it is possible for an impartial observer to make, 
enough still remains to prove that the United States 
Bureau of Steam Engineering do not know how to design 
a good marine engine, and are thoroughly competent to 
commit blunders of sufficient magnitude to startle English 
marine engineers out of their propriety. 

The United States navy is divided into two distinct 
classes, one intended for coast and harhour defence, 
and the weightier operations of warfare; the other 
to protect the commerce of the country. The first class 
consists wholly of monitors, ironclad, and carrying 15-in. 
and 20-in. guns ; the second of unarmoured cruisers, styled 
generally, ‘new Alabamas,” which will act the part of a 
naval police. As regards the firs .class weare not now about 
to speak. The second claims all our attention. It is obvious 
that unarmed cruisers to be of use must possess great 
speed. They ought to be faster than the fastest blockade- 
runner if they are to be as efficient as it is possible to 
make them, so that they may be able to run away from 
ships of greater fighting powers on the one hand, and on 
the other to pursue and capture the fastest ships which a 
foe can employ in commerce. We have recently learned 
ourselves the value of such vessels, and the attempt has 
been made to supply England with them, it must be added, 
with but partial success; yet our Alabamas are im- 
measurably superior to anything which brother Jonathan 
has yet turned out or is likely to turn out while Mr. 
Isherwood remains in power. 

The United States Alabamas will consist, first, of twenty 
ships with unpronounceable Indian names, of which the 
largest will be about 3177 tons and the smallest 2348 tons 
burthen; and secondly, of four vessels of greater size and 
greater speed, called the Wampanoag, Neshamony, Pom- 
panoosuc, and Ammonusuc. ese ships, if properly 
engined, would constitute a most formidable naval force. 
They have been built solely for speed on one of the sharpest 
and most beautiful models ever produced. They will be 
of wood and coppered. Their principal dimensions are— 
length on water-line, 335ft.; length over all, 345ft. ; 
beam, 45ft. ; depth in hold, 23ft.; mean draught, 18ft. ; 
2in. ; immersed mid-ship section, 720 square feet ; dis- 
placement, 4105 tons. It should be a comparatively 
easy matter to drive such ships as these at sixteen 
knots. Mr. Isherwood and the authorities proposed that 
they should have a sea-speed, in moderate weather, of 
fifteen knots, It may be easily shown, by calculation, that 
such a vessel could be propelled at the former speed by 
about 5500-horse power, and at the latter speed by about 
1000-horse power less. As we are not in possession of 
drawings of the hull we hesitate to endorse the statement 
ef American authorities, which is to the effect that the 
speed of fifteen knots could be obtained by 3500-horse 
power. The truth probably lies between ours and the 
American estimate, and we prefer to adopt the larger 
measure in order to avoid any imputation of injustice as 
regards Mr. Isherwood. Up to the present moment only 
one of these larger Alabamas, the Wampanoag, has been 
tried at sea. It is stated that an average -~ of 16°71 
knots has been maintained for severa 





hours con- 


secutively, while a speed of 17:25 knots was kept up for 
some hours. But the report to this effect must be received 
with the utmost caution, as will be seen presently. 


It is obvious that on the construction of the engi e 
success of such a craft as the Wam must altogether 
depend. The model is so excellent that the engine builder 


cannot shift the responsibility from his own shoulders to 
those of the naval architect, and Mr. Isherwood’s reputa- 
tion must stand or fall by his machinery. Such machinery, 
we venture to state, never before was sent afloat; and 
before we proceed to indicate its character we feel it neces- 
sary to assure our readers that we exaggerate nothing, 
the rage Ag every statement being guaranteed by 
authority which may be regarded as indisputable. 

The Wampanoag’s machinery consists of two cylinders, 
each 100in. in diameter by 4ft. stroke. The pistons drive 
the screw shaft through the intervention of eighteen 
eogged wheels fixed nine on the crank and nine on the 
propeller shaft, and so proportioned that the screw makes 
two revolutions for one of the —— The cog wheels 
measure 13ft. over the face. The ship being of wood it is 
certain that in asea she must strain and change her shape. 
Precautions should, therefore, have been taken to prevent 
the twisting out of line of the bearings by using a bed- 
plate. Instead of this the engines are bolted directly on 
the timbers, and, to make matters worse, the crank shaft, 
which is 40ft. long over all, is fitted with no fewer than 
four bearings, each 4ft. long, thus including the crank 
pins, there is not less than 20ft. 8in. of bearing surface on the 
shaft. Asa result, we need hardly say the consumption of 
lubricants must be prodigious, and inarough sea the bearings 
cannot be kept cool at full speed. We shall not say one 
word as to the folly of using gearing at all. It is simply 
a thing at which English engineers laugh. They cannot 
condescend to argue about it. One result of its use is that 
as the screw runs at but sixty revolutions, or thereabouts, 
per minute, the engines make but thirty, and consequently 
the power of the 100in. cylinders of the Wampanoag is 
only equivalent to that of two 70in. cylinders with pistons 
running at the speed proper to the screw—that is to say, at 
480ft. instead of 240ft. per minute. We shall come to the 


| boilers presently, but before speaking of them it will be 


well to say something of the power of the engines. We 


ip, ae —— ) 

give here a ¢ iagram for which we are indebted to the Army 
and Navy Journal of New York, which diagram may be 
regarded as perfectly authentic. It was taken when the 
engines were at little over half-speed—eighteen revolutions 
—with the throttle valve a quarter open and the link in full 
gear. The steam pressute in the boiler was 27°51b. and 
the vacuum in the condenser 20in.! Nothing can well be 
much worse, the compression being excessive, although 
the ports are 40 per cent. larger in area than any English 
engineer allows. The engines are fitted with a Sewell 
surface condenser, which, with the oy ag at half-speed 
and the temperature of the sea 32 deg. Fah., gives as 
we have said 20in. of vacuum only. This wretched result 
is due to the fact that the circulating pumps are too small, 
and is magnified at higher — because the weight of 
steam passed through the cylinders increases in a more 
rapid ratio than the speed, while the ‘weight of condensing 
water varies directly as the speed. Under these circum- 
stances it would be wrong toassumea greater effectiveaverage 
pressure in the cylinders than 201b. per inch, the average 
boiler pressure being 32 eae | this is over the mark 
a good deal. Now at the time the Wampanoag was said to 
have attained 16°71 knots, the engines made, we are told, but 
thirty-one revolutions per minute. This is equivalent to a 
piston speed of 248ft. per minute. The areaof a 100in. piston 
is 7854 square inches; multiplying this by the speed in feet 
per minute and dividing by 33,000, we get 59-horse power 
nearly, as the power of one engine per pound of average 
cylinder pressure, or for two cylinders 118-horse power, or 
for 20 lb. 2360-horse power only. We have seen that on 
the lowest estimate about twice this power would be 
required to propel the ship at sixteen knots, and we are 
therefore forced to the conclusion that if such a speed was 
ever attained the screw must have run off over 120 revolu- 
tions per minute, or the cylinder pressure must have 
averaged 40 1b. throughout the stroke while the vacuum 
was but 18in. or 19in. of mercury. We leave our readers 
to choose their own alternative; for' ourselves we state 
plainly that we do not believe that a speed of sixteen knots 
was, if attained at all, ever maintained for more than a 
minute or two, unless, indeed, which is not unlikely, she 
was running before a strong wind in a powerful tide race. 

We now come to the most extraordinary features in Mr. 
Isherwood’s abnormal designs. We think it is plain that 
under no circumstances can the engines of the Wampanoag 
develope more than 3500-horse power. What boiler power 
do our readers suppose has been provided to supply a pair 
of 100in. cylinders at thirty revolutions? The reply can- 
not fail to startle them. The Wampanoag is fitted with no 
fewer than twelve boilers containing fifty-four furnaces, 
affording 30,000 square feet of heating surface and 1130ft. 
of grate surface, and weighing with their fixtures over 400 
tons. Boilers and engines together ocenpy a space of 
175ft. in the length of the ship, and owing to her small 
beam there is little or no space in the boiler-room for 
coals, which are carried, therefore, in bunkers on the berth 
deck !! In fact, with the exception of a few storerooms aft 
and a little space forwards, the entire orlop deck is occu- 
pied by machinery. As a climax to the whole, the engines 
of this new Alabama are at least 70 per cent. heavier than 
the heaviest engines of equal power used by any other 
nation; while an idea of her capacity for sailing may be 
formed when we state that she has four funnels, each about 
7ft. in diameter, so profusely stayed that an awning can- 
not be put up without taking down some of the guys. 








In order to fully realise the nature of the enormous 
commit’ Mr. Isherwood, we shall com: the 
engines of the Mens ern, with those of the Lord Warden 
ironclad and the Orlando, an unarmoured frigate not very 
unlike the United States ship. The Lord Warden’s engines, 
have worked up to 6700-horse power. The boilers have 
but 700ft. of grate surface and —. of heating surface 
to supply three cylinders 92in. diameter, 4ft. 6in. stroke, 
— over sixty revolutions per minute. The Orlando, 
engined by Penn, has two cylinders, with an effective 
diameter of 92in. and 4ft. stroke; she has eight boilers and 
thirty-two furnaces, and a grate surface of but 688ft. Total 
length of space occupied by machinery and boilers, 90ft., 
indicated power of engines, 3992 the total weight of pro- 
lling apparatus, including the water in the boilers, being 
ut 648 tous. The engines of the Wampanoag, without 
the propeller, but including its shaft, weigh 400 tons, while 
the whole weight of the propelling apparatus, including 
water in boilers, is about 1200 tons. 

We need say = more. Mr. Isherwood hen soanceaee 
every n quality in a sea+going ship, and has sent a 
cargo of mew Posen of the ream fneffivrent description 
afloat. While he is at the head of the Steam Bureau - 
English engineers need not fear competition; the English 
public need not dread the action of the United States as 
regards the production of a fleet of Alabamas. We have 
sajd nothing regarding the other twenty-three ships of the 
new Alabama class, They ifest nearly the same faults 
of design. Only one thing is more remarkable than these 
modern innovations in marine engineering; that is, that they 
should be suffered by an intelligent nation keenly alive to 
the value of naval supremacy to have any existence. 


CONCENTRATED POWER. 

A FRENCH savant, of no small repute, has made some 
calculations from which he deduces that the muscles of the 
wings of alarge eagle, when heis flying upwardsat the greatest 
speed, develope not less than 25 indicated horse-power— 
whilea salmon of the largest size, swimming full speedagainst 
a stream, exerts a force of about 15 indicated horse-power. 
Both statements have been disputed in France, and we 
endorse neither of them. Yet it is indisputable that, 
weight for weight, birds are capable of exerting enormously 
more power than any combination of iron and brass yet 
designed by man and called a machine ; and the assumption 
that an eagle can exert a power equivalent to raising 
825,000 Ib. through a height of 1ft. in a minute is not quite 
so extravagant as it may appear at first sight. We do not 
suppose that the author of the statement holds that such a 
power can be developed by the bird for more than a very 
small fraction of a minute, as when making a supreme 
effort. But it is quite certain that no known machine, 
weighing not more than the muscles in question— 
say, 14 lb.—could develope so much power under any 
circumstances whatever. In this fact lies, as we have 
= out before now, the great difficulty with which 

lievers in the possibility of aérial navigation have 
to contend; and until the difficulty is solved it is perfectly 
certain that no material progress of any kind will be made 
in the art of flying. 

An exhibition will, it is understood, be held at the 
Crystal Palace in June or July, under the auspices of the 
Aéreonautical Society, and great exertions will be made to 
produce motors capable of developing great power while 
weighing little and occupying but a small space. Up to 
the present nothing better has been done in this direction 
than is to be found in the practice of our best steam fire- 
engine makers, who obtain an indicated horse-power for 
each 1 ewt. of engine. If we deduct the carriage and 
pumps, and leave nothing but the engine and boiler proper, 
we shall have 1-horse power to about 60 1b. of machinery. 
Whether it is possible to reduce weight below this standard 
remains to be seen. So long as steam is used as the motive 
power we have no reason to think that it can. Messrs. 
Shandand Mason, Merryweather, Roberts, &c., have already 
made their boilers as small and their machinery as 
light as is consistent with moderate durability. We 
think it very unlikely that other engineers will do better 
than the gentlemen we have named. In order to make 
any great advance towards the maximum concentration of 
power it will be necessary to discard the boiler and its 
appendages entirely, because these represent the major 
portion of the weight. But we cannot have steam with- 
out a boiler, and a cylinder and piston are useless without 
an elastic vapour. Fortunately for the aéronaut there are 
more elastic mediums than steam available, and to these 
we advise those labouring in this field of scientific inquiry 
to turn their attention. A correspondent suggests the use 
of a boat-shaped balloon filled with pure hydrogen to give 
ascensive power, and that the should be employed in 
suitable engines, such as Lenoir’s or Hugon’s, to develop 
power. He prudently admits, however, that this scheme 
does not pretend to solve the problem of steering to use 
his words, or of driving a balloon against a current or 
through still air at a moderate pace, to use our Own. 
Hydrogen gas could be stowed and used much as he pro- 

unquestionably; but the power of flotation would 
end each minute less and less as the gas was used. 
This is a point of minor importance, however. A much 
more serious difficulty lies in the fact that owing to the 
uliar percussive action inseparable from the use of 
explosive mixtures of gas and air, all the parts of the 
engine must be made much stronger and he:vier than would 
be necessary were steam used. The Lenoir half-horse 
engine is as heavy as a steam engine of ten times the 
power. It is just possible that this objection may be got 
over, but we do not see much hope that it will. The use 
of a hot air engine has been proposed, and it has been 
argued that although such engines are heavy and bulky, 
still no water need be carried, and this is no doubt a great 
point in their favour, while the waste heat might perhaps be 
used to inflate a Mongolfier balloon. Petroleum would be 
used as fuel. We have spoken so strongly against balloons 
that we need here only repeat that if a flying machine is 
to be made at all it must be made without a balloon. 

Although a boiler and furnace ordinarily go together as 

component parts of the great whole known as a steam 
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engine, it does not follow that it is absolutely necessary 
that the boiler and furnace must be taken up in the flying 
machine. A great quantity of power can be stored up by 
heating water under pressure,* and subsequently liberating 
small quantities of the heated fluid so — _ flash into 
steam behind a piston. An engine capable o Mineo 
to 10-horse oo or 12-horse Svour might be thus su P ied 
for balf an hour or so, provided it was accompanied by a 
sufficient store of heated water. A little calculation will 
show, however, that the weight of the liquid and the 
tubular receptacle in which it would be stored would be in 
combination too t for the purposes of the aéronautist, 
unless the time of flight were greatly shortened. Again, it 
has been proposed to resort to the use of coiled steel sprin, 

to be wound up by power while the machine was on the 
ground. The spring obviously acts as a reservoir in which 
energy can be sued, just as water may be penned up for 
future service in a mill-pond. But practical mechanics 
know that little is to be expected from springs. It is 
difficult to make them large and good. And although it is 
possible that sufficient power might thus be had to enable 
a small model to fly say from one end of the Crystal 
Palace to the other, it appears to us to be certain that 
power enough for any practical purpose of the aéronaut 
cannot be sought in this direction. Condensed air has 
been suggested. This is simply the spring with a difference, 
and the difficulty of keeping air ier pressure—for it will 
escape through wrought iron much as it would through a 
sieve, though not quite so quickly—and the weight of the 
receptacle in which the air is condensed preclude the 
adoption of such a scheme. 

In what direction then, exclaims the aéronaut, am I to 
seek for what I want? Is it a fact that we are so ignorant 
and helpless that with all our boasted knowledge and science 
that we cannot get power except in combination with great 
masses of metal? In a sense satisfactory replies can be 
given to both questions, and those replies mark out the 
path which the would-be flyer must tread. The engineer 
cannot help him to a motor. Let him seek the chemist 
and demand an answer to his second query. There are 
more ways than one of obtaining power known to chemistry 
of which engineering has as yet taken little or no cognisance; 
of only one of those it is necessary now to speak. Solidified 
or liquefied carbonic acid represents the very incarnation 
of concentrated power. Under a pressure of 36 atmospheres, 
or about 530 Ib. per square inch it liquefies at the tempera- 
ture of 32 deg. Fah., and if time be allowed for it to take its 
heat from the air by pong > to expand slowly it will 
exert an enormous pressure. No successful carbonic acid 
gas engine has yet been constructed, probably because 
few attempts have been made to do so; but we believe 
Brunel actually made an engine worked by the gas. 
Such a machine could not prove of any practical utility 
except under such conditions as those imposed by the 
difficulties of aérial navigation ; it would be rash, there- 
fore, to decide that the gas cannot be used for the required 
purpose. It is true that the vessel containing it under 
pressure must be very strong; still but a small quantity of 
the gas need be carried, and therefore the weight of the 
vessel would not be great. As to the practicability of 
making a carbonic acid gas engine, it may reassure our 
readers to learn that Thilorier, who first liquefied the acid, 
in company with Brunel and many other men of science, 
held that the thing was perfectl ible; and for our- 
selves we hold that if there is sufficient stimulus held out 
the problem will be solved, and a carbonic acid gas engine 
made. Liquid carbonic acid, we must add, is rather a 
dangerous fluid, and should not be meddled with in- 
cautiously. 
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Causeries Scientifiques de Convertes et Inventions, Progrés de la 
Science et de Industrie. By HENRI DE Parvitte. (Seventh 
year.) 12mo. J. Rothschild: Paris. 

A ereat change has certainly come ever the public mind 

in France as regards the interest taken by the educated 

classes in general in practical matters. For along time we 
have had good reason to envy our neighbours on account of 
their many admirable treatises and other works on scientific 
subjects, many of them elaborate and consequently ex- 
pensive volumes, beautifully printed and often sealinsiy 
illustrated. Works of this c appeal only to scientific 
men or to those engaged in industries that depend on 
science ; but it is evident that they find sufficient purchasers 

to make them remunerative or there would not be such a 

constant succession of them as there is, But the change 

we allude to is marked by the multiplication of books of 
the popular scientific class—works which appeal to the 
general public, and which are evidently acceptable, for 
they appear os after year with great regularity. The 
little volume before us is the seventh of M. de Parville’s 
scientific annual. The author belongs toa class of popular 
scientific writers, one.of whom is attached to almost ever 
newspaper in Paris, whereas ten years ago you might searc 
the daily papers in vain for anything scientific or industrial, 
except in the form of a puff. 

A short extract from the introductory chapter of his 
work will show that he is no vulgar stale of undigested 
notions. Of electric motors he says :—“ Electric motors 
have attracted much attention. When a man looks at a 
inachine of this kind without understanding its mechanism 
his mind is filled with astonishment. What ! no accessories, 
no furnace, no boiler, nothing but an electric pile, and the 
motor working all alone! Here we have a glimpse of the 
future, cry the enthusiasts, Alas! no. erhaps some 
dlay we may apply electricity more economically than at 
present. Then the problem may be solved ; but at present, 
while the public imagines it sees an engine working without 
cost, it has before it, in fact, a greedy monster which con- 
sumes zinc as the steam engine consumes coal, pound for 
pound, or nearly so. Thus, while our steam engines cost 
thirteenpence per horse-power per day of ten hours, the 
electric motor consumes thirty shillings or more. The pile 
which creates electricity eats zinc as the furnace consumes 
coal, and, at present, it is within the truth to say that the 
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electric motor is thirty times as costly as the steam engine, 
the ‘most economical of ‘motive powers.’” 

M. de Parville classes his reviews of the past year under 
the heads of Astronomy, Physics, Mechanics, Chemistry, 
Physiology, and Medicine; Natural History, the Art of 
Construction, and Miscellaneous; and he deals with 
foreign as well as home materials, and English names appear 
constantly in his We are sorry to find him leaning 
rather to the side of M. Charles in the Pascal-Newton 
question, but perhaps the worthlessness of the so-called 
correspondence was not co completely exhibited when M. 
de Parville’s book went to press as it bas since been. 
We are in a measure compensated by finding a much fuller 
appreciation of English discoveries and inventions than is 
common amongst Seats journalists in _ Thus we 
find the names of Tyndal, yee ae, and 
Livingstone in one section ; a description, with engraving, 
of Aveling and Porter’s traction ine, accounts of the 
coal-getter or “ - —— and of sev > mend — ines, and 
a notice o i in another ; an erall 
ny ote view of the ome of foreigners in dam. 3 

The work occupies four hundred is extremely well 
printed and liberally illustrated, while the price is very 
moderate. 





Europe and America. Report of the Proceedings at an Anniver- 
sary Banquet given by Mr. Cyrus W. Field, of New York, at 
the Palace Hotel, Buckingham Gate, London, on Tuesday, the 
10th March, 1868, in Commemoration of the Signature of 
the Agreement for the Establishment of a Telegraph across the 
Atlantic on 10th of March, 1854. London: Joseph 
Causton and Sons. 

Wirnovut some notice of the above addition to the litera- 

ture of the Atlantic Telegraph the very full and accurate 

history of that undertaking which has been given in the 
t of THE EnGInzER would have been incomplete. 

The publication now under notice has been printed for 

“private circulation only,” and consists principally of 

cher dianerapeedhesel many of those Englishmen whocame 

to the support of Mr. Cyrus W. Field soon after he set the 

Atlantic Telegraph scheme afloat in England. For the 

two reasons just mentioned we are debarred from criticis- 

ing the publication and its contents, and as the speeches 
only review the days of the past they contain no practical 
information of interest. 

In the course of the evening messages were interchanged 
between the guests and various residents upon the Ameri- 
can continent. The times occupied in signalling, deliver- 
ing, and replying to these messages will give an idea of the 
effectual manner in which time and space are set at nought 
by the Atlantic Telegraph :— 

Statement of the Hour at which the various Teleyrams were Des- 
patched and the time when the Replies thereto were Received in 

the Banquetting Room on the evening of the 10th March, 1868. 





entire reliance may be placed in the results as recorded ; 


indeed a visit to the Lodge Farm has enabled us to see for 
ourselves much that is described in the ee and has 
made us almost as enthusiastic on the subject as the author 


himself evidently is. Bearing in memory the long-to-be- 
remembered Leamington congress, we can cordially recom- 
mend some of the gentlemen who there distinguished 
themselves, and i ly the votaries ef the dry con- 
servancy system, first to read Mr. Morton’s pamphict and 
then to go to the Barking Farm, not indeed in a spirit of 
cavil, but with a fair desire to see things asthey are. One 
of the commonest and most frivolous objections to sewage 
irrigation is that you can only cultivate Italian rye grass, 
and that you have not always a ready market for such 
produce. At Barking, as indeed elsewhere, it is proved 
to demonstration that besides grass and other cereal crops 
there can be grown mangel, potatoes, lucerne, and almost 
all vegetables of utility to man or beast. 


ON LIQUID FUEL. 
By Bensamin H. Pav, Esq.* 

THE economy of fuel is a subject of so much im: ina 
variety of aspects, and it affords so much scope for improvement, 
that any suggestion made with that object is always deserving of 
full consideration; and, even if such suggestions should be imprac- 
ticable or erroneous, it is at least worth while to demonstrate 
clearly the circumstances which may be considered as justifying an 
adverse ee. That such a course is appropriate in regard to a 
project which is expected to involve a reconstruction of our navy 
and a radical revolution in steam navigation, will, I apprehend, be 
readily admitted. 

The proposal to substitute for the coal now used as fuel in steam 
vessels some kind of liquid combustible is an off-shoot of the ex- 
citement which has prevailed during the last few f in regard 
to the discovery of vast quantities of petroleum in America, and it 
was that material which was in the first instance recommended as 





the substitute for coal. A commission appointed in America some 
— ago to investigate the subject reported that petroleum was 

yond doubt more than twice as effective as anthracite coal in the 
production of steam, and that steam could, by the use of this 
material, be produced in less than half the usual time. 

It was an inference by no means unnatural that if this were the 
-~ and if Ay superseded by yt material as the 
of steam vessels, a very great portion of the space required 
merchant steamers for the stowage of coal would be vendened 
available for more profitable cargo; that steam packets might 
b independent of coal depéts at various points of their 

ge; and that vessels of war would be enabled to keep the sea 

or a very much | time than they now do with coal. Any 

prospect of such advantages as these being attainable might 

reasonably have been expected to justify a more thorough and 

onees investigation of this subject than it has yet received in 
is country. 

Besides petroleum several other analogous materials have been 
proposed as substitutes for coal—for instance, the oil obtained 
distilling particular kinds of coal, or the shale which occurs in 
formations, and more recently the oil known as “‘ dead oil,” which 
is one of the products obtained in rectifying the coal tar of gas- 























works. All these materials resemble other in being 
composed chiefly of carbon and h which are, in various 
Time ee a the combustible and heat-producing constituents of 
To whom sent. Destination. |W2€™| “or | message ang | #1 kinds of fuel. For the application of these materials and of 
sent. | reply.| receipt of liquid fuel generally various methods have been pro but 
r. before s' ing of them it is desirable to consider what is the 
a aporat. 0 poces ef ne mates Gaps , since that is a 
ee 6 very im) t poin etermine question as to 
enh ee <> the Uasesa New York. | 6.57 | 8.23 |! hour 26 min. | the relative welts of these different of fuel. 
te oe ok ce Washington. | 7.2 | 9.14 |2 hours 12 min The heat generated by combustion has been made the subject of 
To the Secretary of State Washington. | 7.5 | 9.80 |2 hours 25 min, | the most careful investigation; and since the time of Lavoisier, 
Peter Cooper, Esq... ss + New York. 7.10 | 8.18 |t hour 8 min. and Rumford the more precise measurement of the 
cone —.- s+ ee oe _— 64 aa —, ' amounts of heat capable of being produced by the combustion of 
§ “7 «8 of - . 5 ir 6 min. drogen ysicis i 
William Orton, Esq. .. «+ New York, 7.20 | 9.36 |2 hours 16 ~% — -— hy yey — by pee o Ph he od. th 
Governor-General of Cu Havannah. | 7.22 | 9.46 |2 hours 24 min, | T°SU+6s wile - y ay may easely as 
Governor of Newfoundland .. St. John’s. | 7.26 | 8.4 /38 min, well establish The names of Dulong, Des drews, 
Staff of Anglo-American and | ( Heart’s Con- Favre, and Silbermann are, moreover, an ———— guarantee 
Newfoundiand Companies |} tent, New-¢| 7.30 | 7.36 |6 min. that these results, and the methods by which they were obtained, 
at Heart’s Content .. «. Ry ed = pe vee pe om to bas ts ay "4 
A.M. Mackay,Esq, .. «- 7.53| 9.16 |1 hour 23 min, | heat-producing capabilities of carbon and hydrogen ave in the ratio 
Guntent. ni 2 of 1 to 45. The actual quantities of heat generated by the com- 
Many of the foregoing messages had to be sent some bustion of a pound of carbon or of hydrogen are as follows :— 
distance to the various residences of the persons to whom — eae a oo : 
they were addressed, and delay was necessarily incurred dite, ee ae ae, se. Sia 
before their replies were sent to the telegraph office for Hydrogen .. s. oe «. I + 62,082 . . 4°28 


transmission. 

Mr. Varley, the designer of the dimensions of the 
present Atlantic cables, whereby such great s in 
signalling is attained, was not present at the dinner in 
consequence of absence in the United States. Since our 
last notice of the Atlantic Telegraph there has been little 
new of public interest in connection with the undertaking. 
All the ?_ competing schemes are not in a ve 
lively state, use the present lines can transmit muc. 
more business than they have to do, Moreover, by means 
of binding contracts most of the re companies in 
the United States are compelled to hand all European 
messages they receive to the present Atlantic Telegraph 
companies, and this is a great bar to competition. 

An action at law has just been commenced by Mr. C. F, 
Varley, Sir William Thomson, and Mr. Fleeming Jenkin 
— the companies for infringement of their patent 
rights. 





An Agrwultural Experience of Three Hundred Thousand Tons of 
North London Sewage, 1867. By J. Coatmers Morton. Lon- 
don: Frederick Warne and Co. 1868. 

TueE determination of the actual money value of sewage 

generally, and especially that of the metropolis, has for 

some years furnished a topic for discussion and 
conflict of opinion. We have a theoretical value which 
can be determined by chemists with absolute accuracy for 
each specimen analysed, but the question for the commercial 
world is what money return can be derived from the 
utilisation of sewage. The Edinburgh meadows and the 
Croydon sewage farm have already furnished data suffi- 
ciently reliable so far as experience has hitherto gone; but 
after all there has been but little information gained or 
recorded as to the most profitable method or methods of 
applying sewage te land. The pamphlet before us describes 
carefully and graphically the management from the com- 
mencement of a series of most valuable and interesting 

——— now being carried out on the farm at Barking, 

belonging to the Metropolis Sew: Company. These 

operations are conducted by the author, Mr. Morton, who 


has already secured extensive reputation as an agriculturist, 
and a perusal of the pamphlet leaves us satisfied that 





The heat unit here referred to is the quantity of heat which 
raises the temperature of one pound of water one degree Fah. 
(from 40 deg. to 41 deg.). Therefore, the numbers given in the 
table represent the quantities of water capable of being heated one 
degree Fah. by the conversion of one pound of carbon into 
carbonic acid gas, or of one pound of hydrogen into water. As 
there are in the Fahrenheit thermometric le 180 deg. between 
the freezing point and boiling _— of water, those numbers 
divided by 180 give the corresponding quantity of water capable of 
being heated from 32 deg. to 212 deg. Fah. Again, the gaty 
of heat required to convert a pound of water at 212 deg. Fah. into 
steam of the same temperature is nearly five and a-half (more 
exactly 5°37) times as much as that requisite to heat a pound of 
water from the freezing point to the boiling point; therefore, the 
quantities of steam capable of being R; uced from water at 
212 deg, Fah. by the total heat generated in the combustion of a 
pound of carbon or of hydrogen, are, of course, ascertainable by 
dividing the number of pounds heated from 32 deg. to 212 deg. 
Fah. by 5°37. These several quantities are given in the following 
table :— 








Quantities of water 
erted by the heat 
Heated, - a into generated in 
combustion of 
From From From 
40 deg. to 41 deg. F.| 32 deg. to212deg. F.| water at 212 deg. F. 
Ib. Ib. Ib. ib. 
14,500 80°55 16 1 carbon. 
62,032 344-62 64°32 1 hydrogen. 








These quantities of 15lb. and 6421b. of water convertible into 
steam by the total heat generated in the combustion of a pound of 
carbon or of hydrogen represent what is termed the ‘‘ theoretical 
evaporative powers of those substances.” By the term theoretical, 
—— it is not to be —— that aoe rene are aa 

legree ii i or assumed; they actual facts wi 

have been established as the results of positive observation, and 
are theoretical in reference to the practical i 

fuel only in this sense, that these ts are not realised in 

ordinary p The reason of this is not the existence of any 

uncertainty that the total quantities of heat generated by burning 

a pound of carbon or a pound of erry - Aged 

of converting 15lb. and 6421b. of water at 212 deg. Fah. into 

steam ; but it is simply the fact that under ordinary 

only a portion of the total heat generated 

avail for the production of steam. The statement of the 

i ve of fuel, or of carbon and 
as constituents of fuel, is therefore, like the statement of 
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calorific wer, only an expression of the relative capabilities, and 
it indicates in this respect a limit which, though it cannot be 
exceeded in any case, is never fully attained in practice. 

In ey te eres waes Be Sa aoe 
combustion of carbon ydrogen is av for producing 
steam, it is to consider what are the conditions under 
which fuel 7 y nag ap cP ay of fie a 

ted in the two cases. i is inquiry it is 
po to remember that the several Pa Boas igi Rbk in 
the combustion of fuel require different quantities of heat to pro- 
duce — increments of temperature in equal weights, as stated 


in the following table :— 
Quantities of Heat. 
Heat units. 

%S (Carbonic acid gas requires... +. ‘217 
rg \ Nitrogen . yy ve ee ‘245 To raise its tempera- 
5 ) Atmospheric air n ec co 28 ture from T to 
2. )steam » & of 698 T + 1 deg. Fah. 
eo f Water ” oe «+ 1000 
& (Water at 212 deg. F.,, +» — 966°100 for conversion into steam. 


It will be seen that water has by far the greatest capacity for 
heat both in the state of liquid and vapour, and that a very large 
quantity of heat is rendered latent in the conversion of water into 
steam. 

In the combustion of carbon each pound’ requires for its conver- 
sion into carbonic acid gas 2°67 lb. of oxygen, which is derived from 
atmospheric air, and as this contains only 23 per cent. by weight 
of oxygen it is necessary to supply about 121b. (more accurately 
11:61 1b) of air for every pound of carbon burnt. 


when the furnace gas ing from it is discharged into the 
fg ok Una ty! A; _: heat ate 4 he es es yr 
to the wa’ er, the evaporative realised mi 

then be equal, or nearly eq to the theoretical poe 
power of the fuel burnt. But is never the case in ordinary 


practice. 

The extent to which the available heat could in any ease become 
effective in pooteees steam by direct transmission to the boiler 
must, of course, be limited > temperature corresponding te 
the pressure at which steam is to be raised. If that were 50 lb. 
cag eng te ey wry gas could not be cooled down below 

. Fah, before being discharged from the heating surface of 

er into the chimney. The quantities of heat which would 
in such a case pass away in the furnace gas without being directly 
effective in producing steam in the boiler, would amount to 12 per 
cent. in the combustion of carbon, and to 10°8 percent. in the com- 
bustion of hydrogen, as follows :— 





Quantity of heat requisite pe ne on 
Pid vineed increase of | Sr hutor at 


Quantity| Farnace 
burnt. 
= 800 deg. |oi9 deg. Fah. 





lb. Heat units.| Ib. 
25 | 300deg. X 6750 = 1725 8 


Carbon ss os x 1 
70 3.0 deg. & 19°114 = 5734 59 


Hydrogen... .. 





Ib. 
1 
1 














These quantities of heat would therefore be wasted as regard 
production of steam, except in so far as they might be applied in 
ting the feed water supplied to the boiler. 





In the combustion of hydrogen 8lb. of oxygen are requisite for 
each pound of hydrogen, and to furnish this about 351b. (more ac- 
curately 34°78 Ib.) of air must be supplied. 

But Fuel is never burnt for raising steam in such a way that the 
supply of air is only just sufficient to furnish oxygen for the con- 
version of its carbon into carbonic acid gas, and of its hydrogen 
into water vapour. In order to maintain combustion it is necessary 
to remove the gaseous products from the furnace, as well as to 
supply fresh air continually; and when this is effected, as usual, 
by the draught of a chimney the gaseous combustion products be- 
come mixed with the fresh air to some extent. The effect of this 
intermixture would be to retard the combustion of the fuel if the 
amount of burnt air or combustion products in the atmosphere of 
the furnace ‘exceeded a certain proportion. Consequently, it is 
necessary to prevent this by supplying more air than would suffice 
to furnish oxygen for combustion, so as to dilute the combustion 
products and maintain an excess of oxygen in the atmosphere 
immediately surrounding the fuel in the furnace. Careful obser- 
vation has shown that in ordinary boiler furnaces the quantity of 
air requisite for this purpose amounts to as much as that requisite 
for effecting the chemical change which takes place in combustion, 
so that the total supply of air to such a furnace is usually at the 
rate of about 241b. per pound of carbon burnt, and about 70 1b. 
per pound of hydrogen burnt. 

Under ordinary circumstances the relation between the quanti- 
ties of these substances burnt as fuel, the total heat generated, the 
air supply requisite for supporting combustion, and the furnace 
gas resulting from it will be as follows :— 

















Fuel Quantity Air Total heat Furnace 
uel, burnt. supply. generated. gas. 
Ib. Ib. Heat units. Ib. 
Carbon... «se os «+ | 1 23°22 14,500 24°22 
Hydrogen «se «+ «+ | 1 69°56 62,032 70°56 








The heat generated in either case is, at the moment of combus- 
tion, transferred to the gaseous combustion product, and raises its 
temperature. In the combustion of carbon the whole of the heat 
is effective in this way; but in the combustion of hydrogen a 
portion of the heat generated is consumed in determining the 
vaporous condition of the water produced in the proportion of 9 Ib. 
for each pound of hydrogen burnt. As one pound of water at 
212 deg. Fah. requires 966 1 heat units to convert it into steam of 
the same temperature, the quantity of heat which becomes latent 
in this way amounts to 8694°9 heat units (9 < 966°1) per pound of 
hydrogen burnt, or 14 per cent. of the total heat of combustion. 
That portion of the heat is ineffective either for increasing the 
temperature cf the combustion product or for producing steam in 
the boiler, and it must therefore be deducted from the total heat 
generated in order to ascertain the amount of heat available, which 
is as follows, compared with that generated by the combustion of 
carbon :— 








Latent heat Equivalent 

(QQaantity| Total heat of water Available | evaporation 

burnt. | generated. | vapour pro- heat. of water at 

duced. 212 deg. Fah. 
| Ib. Heat units. | Heat units, | Heat units, Ib. 
Carbon.. .| | 14,500 | ~ | 14,500 | 15 
Hydrogen .. 5 62,032 8695 |} 53,337 | 55 





In the combustion of carbon under the conditions above men- 
tioned the products constituting the furnace gas amount to nearly 
25 1b. per pound of carbon burnt, and they require the following 
quantities of heat to raise their temperature one degree of Fahren- 
heit’s scale :— 

° Specific heat. 
Pounds. Heat units. Heat units. 
Carbonic acid gaa oe = 2c oe oe oe 8OT XK BIT = 8 *79639 
Nitrogen .c co co co co co co 894 HX 246 = 3°19080 
Surplus air co ce ce co co oo MAGE NK 238 = 2°76318 





24°22 5°74987 
The increase of temperature resulting from the combustion of 
carbon is therefore found by dividing the number of heat units 
representing the total quantity of heat generated by the number of 
heat units requisite to raise the temperature of these combustion 
products, &c., one degree, and it rem’ to— 
noo iam ,500 
2522 deg. Fah. 576 
In the combustion of hydrogen under the same conditions the 
products constituting the furnace gas amount to about 70 Ib. per 
pound of hydrogen burnt, and they require the following quanti- 
— heat to raise their temperature one degree of Fahrenheit’s 
scale, 
Specific heat. 
Pounds. Heat units. Heat units. 
9 


Water vapour 12 «se ce oF «we os > 4 == 4°27500 
Nitrogen ga5 42 ee «+ «+ oe «6 2678 XK “245 = 6°56110 
Surplus air eo ee oe ee oe os S478 XK «°238) = 8°27764 





70°76 19511874 
Compete, the increase of temperature resulting from the 
combustion of hydrogen is :— 
62,032 — 8695 


2791 deg. Fah, = the a 
lis 19114 


So far, therefore, as relates to increase of temperature the effect 
produced by the combustion of hydrogen under these conditions is 
not much greater than that produced by the combustion of an 
equal weight of carbon, notwithstanding the great difference in 
the actual quantities of heat generated, as shown below :— 



































Total heat Available Increase of 
generated. heat. temperature. 
lb. Heat units. Heat units. 
Carbon .. © ee 1 14,500 14,500 2522 deg. Fah. 
Hydrogen .. o+ 1 62,032 53,337 2791 deg. Fah. 





We have now to consider what portion of the available heat is, 
under ordinary conditions, effective in producing steam. The 
heated furnace gas resulting from the combustion of the carbon or 
the bydrogen of fuel is the medium by which the heat generated 
is transferred to the water in the boiler; and if it could be 





But when, as in ordinary practice, the supply of air for support- 
ing combustion is maintained by the draught of a chimney, the 
temperature of the furnace gas cannot in any way be reduced 
below about 660 deg. Fah. without interfering with the draught of 
the chimney, and thus a waste of heat is ioned iderably 
larger than that just mentioned as being the minimum waste. 

In very many instances the furnace gas is discharged into the 
chimney at a temperature very much more than 600 deg. Fah. 
above the temperature of the external air, and then the waste of 
heat is of course even still greater in proportion as the temperature 


of the gas is higher, 
(To be continued.) 








° LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
Correspondents.) : 
PATENT LAW. 


Srr,—As Mr. Dutton does not affirm patent law to be a good 
law, but merely contends that it might be rendered less bad if 
certain variations of the system were properly carried out, there 
remains—barring one—no appreciable difference of opinion for 
us to discuss. 

It is agreed that many valuable inventions are at present 
doubtless lost, because much the larger majority of patentees, 
so far from gaining anything through legal protection, are very 
grievously discouraged by it. As an admitted fact, 2300 inventors 
out of 3200 pay annually a sum of £30,000 out of pocket for the 
sorry privilege of owning useless sealing-wax, serving their country 
gratis, and becoming in the end the needy retainers and dependants 
of their creditors. The so-called successful minority in their turn 
lose probably another £30,000 through heavy Chancery suits, and 
the system is, as you justly observed in your recent leader on the 
subject —‘* At onee a disgrace to the country and an injury and 
positive hindrance to the advance and development of the applied 
sciences.” 

We now come to the relevant question, how to remove this cry- 
ing evil? Shall the unlucky many continue to be sacrificed for 
the benefit of the fortunate few, or should legislation not rather 
consider the greatest possible happiness of the greatest possible 
number ? 

In reply I cannot but think that total repeal would do all that 
seems to . required. Not to mention a number of advantages 
that may be reserved for separate examination, it is evident that 
the present feverish over production of duplicate or waste inven- 
tions would be stopped at a blow, if protection were withdrawn 
altogether. Good inventions would still continue to be made, 
because manufacturers would always want them and therefore get 
them as they get coal or cotton, but the health, wealth, and time 
and temper of unqualified and unsuccessful inventors would be 
saved for better things than filling the Patent Office with lumber. 
Quite asmall army of judges, juries, counsels, witnesses, agents, and 
clerks, now employed in winnowing chaff to little purpose, would 
also save their valuable talent for more productive labour, and the 
engineering profession—at present admittedly overcrowded— 
would be much the better for being relieved of that vicious arti- 
ficial competition that has been induced by patent law, and the 
excessive premium it sets upon exceptional success, 

In every respect therefore the abolition of state rewards would 
work a radical and withal economical cure of the chief evil com- 
plained of. Taking it according to Adam Smith’s ‘‘ Wealth of 
Nations,” without regarding Adam Smith’s ‘‘ Theory of the Moral 
Sentiments,” it would be almost perfect. I do not, however, 
assert that total repeal is therefore practical or desirable, but I 
merely submit to your readers the free trade argument pure and 
simple according to programme, and leave it for them to accept or 
reject it. It is for them to choose, for they form the lawgiving 
majority, and theirs is the power. Since no law can be good if 
unsupported by public opinion, it depends altogether upon their 
decision whether palliatives or remedies shall be adopted. 

Seeing that on the wkole public opinion is at present in 
favour of palliatives rather than remedies, I submit to you to day 
a theory respecting these. It is, as you will observe, wholly de- 
ductive, and may therefore prove useful in completing and 
correcting the results of inductive reasoning. 

For every genuine inventor really aware of the risks he runs 
under state protection we have at present admittedly four or five 
others whose main qualification for successful inventing consists of 
credulity and a lively imagination. Because every private hobby 
may possibly carry un bdton de maréchal in its knapsack, there are 
annually 2300 hobbies rushing in for the big prizes in patent law, 
with the almost fore-ordained result of missing them as a matter 
of course. 

I think from this single symptom we may guess at once the 
nature of the complaint, and also the proper anticaustic to me 
scribe. The epidemic in question is obviously a species of gambling 
fever, like the tulipomania, South-Sea bubble, or railway measles, 
and its treatment must consequently be regulated according to our 
past experience of lottery fevers. 

Now as there has never been in the whole history of gambling 
a single legal fence high enough or strong enough to keep excited 
speculation off its prey, so long as the soul-stirring attraction itself 
continued unabated, it follows that neither preliminary examina- 
tions, nor Mr. Dutton’s plan of restraining ignorant inventors, nor 
any other ontward restriction, can have any useful effect. Really 
to moderate the influx of i petent sch s, we must either 
raise the stakes higher than they can reach, or the splendour of the 
great prizes must be lessened ; for any third alternative remains 
yet to be discovered. 

This is my theory. If it were correct it would follow ~and I 
think it does follow—that the reform of 1852 was practically a bull, 
a mistake which any one judging after the event might have pre- 
dicted. It lowered the entrance fees to the patent lottery, and 
thereby it increased the evil it was intended to check. Instead of 
eparulating in shares or sweepstakes of inventions, people gained 
the facility of investing each in alittle patent of their own, and the 
result has been what we see—an enormous increase of patent 
applicants who ought to have stayed away. 








From the same considerations it results further that the reform 
proposed by the Social Science and recommended by 
your correspondent Mr. Newton, is a step in the right direction, 
supposing that inventors agreetoit. Compulsorylicenses with royal- 
ties fixed by arbitration—though they cannot fail to introduce evils 
of their own—would certainly tend to lower the excessive income 
of some few exceptionally successful patentees, and many a poor 
inventor moth, now in danger of being burnt pro bono ico, 
would keep out of the candle, if the overpowering attractions of 
£100,000 a year for £50 were thus shaded off in some degree. 

It is always precarious to trust an impression that has not yet 
been contradicted, but I think the above contains the true ex- 
planation of the evil that is most complained of among the friends 
of the poor inventor. Instead of suffering in spite of patent law, 
he suffers in reality through the law. Excessive state rewards— 
however oxical it may appear at first sight—have injured and 
are injuring the class of inventors worse than inventors could be 
hurt through having no legal status at all, While honestly in- 
tending to do them good, we are doing them harm. If this is not 
true I hope to be corrected. F. L, 

VENTILATING MILLSTONES, 

Srr,—In my desire te avoid unduly trespassing on your valuable 
space when I last addressed you on the above subject I omitted 
referring to other points of interest which you may think of suffi- 
cient importance to insert in your next issue. 

Mr. Bovill, in his specification, says (I give his own words):— 
‘* And this part of my invention relates only to sucking away the 
plenum of dusty air forced through the stones, and not to em- 
ploying a sufficient exhausting power to induce a current of air 
between the millstones without a blast.” What has been practised 
before? Why, inducing a current of air between the surfaces 
without a blast. His exhaust is for the plenum only, the employ- 
ment of an exhaust to induce a current being, as he tells us, not a 
new thing, and if effected would invalidate his patent. Let us 
now see what his principal witness, Mr. B. Fothergill, says :—‘‘ In 
the case of Boyill v. Keyworth I was against the patent, but 
having, with the assistance of very delicate instruments, made 
useful experiments, I have now arrived at the opposite conclusion. 
I found that on attaching an ordinary gas meter to the eye of the 
stone 900 cubic feet of air passed into the stones per hour. I also 
found that when Mr. Bovill’s exhaust was applied a large increase 
took place. I found 1060ft. to enter, showing an increase of 40 per 
cent. of air to have passed in.” Few engineers will doubt the baw = | 
correctness of this statement—indeed it seems impossible to under- 
stand how to take away the fulness, or plenum, or hot dusty air— 
call it what you like—without in so relieving the pressure causing 
an extra quantity of air to find its way between the grinding sur- 
faces, the very thing Mr. Bovill says he avoids because it is old and 
has been done before. How these two statements are to be recon- 
ciled it is impossible to say. His proposition comes to this :—He 
takes away the fulness of air at the periphery of the stones, and 
by doing so lessens the pressure, and this without having any pos- 
sible effect upon the quantity of air drawn in the eye of the stones. 
This I venture to say is a physical impossibility; wherever pres- 
sure of fulness of air is taken away so will there be a corresponding 
increase of velocity due to the removal of the obstacle which pre- 
vented its entrance, and that in proportion to its density. Mr. 
Bovill has had the singular good fortune to get his view accepted 
by the judges. If he is right his principal witness is wrong; if 
Mr. Fothergill is right, Mr. Bovill is doing what he says is old, 
and for doing which he is trying to make the millers pay between 
£100,000 and £200,000, although he has never once erected a simple 
exhaust fan himself. Mr. Bovill, as above quoted, says his inven- 
tion relates only to sucking away the plenum of dusty air forced 
through the stones, &c. Now it seems almost impossible to con- 
ceive that he employs the word forced in any other than in the 
ordinary sense. The air is forced in between the surfaces of the 
stones by means of a blowing fan, and the plenum caused by this 
blower is sucked away by the exhaust fan. That, no doubt, would 
appear to be the natural meaning; but this is not what he now 
claims, for he applies the description as above to mills where no 
blowing fan is used, only the exhausting fan, and he now tells us 
that what he means that to describe is the ordinary blowing action 
of a millstone--that the air is forced to enter the eye. 

What would be thought if, describing the action of a blowing 
fan, it was said that the air was forced, not drawn, into the centre 
of such fan and expelled at the periphery? I venture to say such 
a description would by scientific men be considered bad, yet Mr. 
Bovill has persuaded the judges who have had the case before 
them that his explanation is correct. 

Then comes the subject of the French patent previous to the 
date of Mr. Bovill’s patent. It is proved that the French Govern- 
ment work on expired French patents was deposited in the British 
Museum, which amounts to a publication in this country. The 
object of these patents is identical with Mr. Bovill; and how does 
he meet this? Why by simply declaring that these French patents 
are mere paper patents of no practical value; that theycould not be 
worked, the fan being driven at 200 revolutions, when it should 
have gone at three times that speed; that the spouts are absurdly 
small, &c. &c. 

Lord Romilly, in commenting on these patents, says there is no 
evidence that they are of any practical utility. Mr. Justice Willes 
says the same thing. A commission is thereupon sent to France 
to inquire into the circumstances, and the result is that not only 
are they perfectly practicable, but some of them have been at 
work for many years. This is again met by saying that evidence 
as to what has been done in France is of no consequence in an 
English court. This is a very fair specimen of the way these 
important cases involving large interests are treated. 

There is no doubt that what little originality there might be in 
Bovill’s patent is of French origin. He says, in his evidence, 
the idea was ‘‘ bought.” I perfected the details, and gave him 
£10,000—for what? it may be asked, For exhausting the plenum 
without inducing a greater quantity of air to enter the eye of the 
stone, ne plus au moins. This is paying for an idea with a 
vengeance. At any rate, his claims as an inventor seem to be of 
the smallest possible quantity. This first action to maintain his 
patent was in Bovill v. Keyworth, where both the blast fan to 
force the air in and the exhaust fan to draw the air out were in 
use. Now although the blast fan had been used prior to his 
patent, and the exhaust fan had also been used, yet there remained 
some doubt whether, after all, his was not the first commercial 
practical application of the combination of the two fans, I think 
it not improbable the jury in this case had good ground for giving 
their verdict in Mr. Bovill’s favour; but no sooner does he get this 
verdict for his combination of two old things than he forthwith 
proceeds against persons who do not use the new combination at 
all, and never intended using it. The Master of the Rolls, seeing 
that the patent has been mentioned in a court of law, is very loth 
to disturb that verdict, and pr to grant injunctions against 
many persons who do not use the combination on which the ver- 
dict was obtained, but simply the old exhaust to carry the hot 
dusty air away from the mill, and which Mr. Bovill says is no part 
of his invention. There can, I think, be no possible doubt that 
the intention of the patentee was to work the superadded blast in 
conjunction with the exhaust fan, but finding millers per- 
fectly indifferent to such a combination he had to cast about for a 
means of bringing all methods of ventilation within the reach of 
his patent. Hitherto the questions at issue have mystified very 
able and learned men. Let us indulge the hope that when the 
case comes before a superior court on appeal a more perfect appre- 
ciation of the real facts of the case may be attained. 

27, Leadenhall-street, London, E.C., JOHN PINCHBECK. 

April, 1868 





PUDDLING, 
Srr,—In THE ENGINEER of last week there is a letter on puddling, 
signed ‘‘J. F. B.” The writer advances very peculiar ideas re- 
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specting the agency b Byer the order in which the impurities in and a fair share of siodesty, or hell his sketch shown a governor 


iron are separated in the process of puddling. He draws his con- | worthy of being claimed, or the slightest bearing on, 
from results ontines fi ng a somewhat stale t, ed as) ay in hand, I should have extended my ping A to a greater 

which afford him very uncertain Those results ay Ly 3 not, however, further valuable 
ee 2 ee but bat nothing is recorded to png Mf pe fT Mr. Shaw’s letter to be 

& they are constant in pudding, and ent 6 cheh-emmns Gay by the ee aek Ge ole aad te an ane ae 
are due. ares: mechanics. Hewry Davey. 

If experiments similar to the above were to be tried again, and ictoria-chambers, Westminster, 

if in addition to the time, the circumstances connected with the April 22nd, 1868, 


working of the charge were taken into consideration, and the state 
it is in when the iron is taken out, it is evident that different 


results would be manifest. 

We venture the following h: esis as to the increase of carbon 
and the mats shetenction of — When the first iron was taken 
out the carbon had increased 0-001; after an interval of twenty 


eeu iron was taken out, when it had increased 0°179, or 

0°180 altogether. If when the heat was melted the furnace was 
fired and the damper closed, it would envelope the charge in a 
dense brown flame and smoke, which would deposit no small 
quantity of carboniferous matter upon it, which, as the iron 
became exposed by manipulation, might combine with it; and now 
supposing that this was the case for twenty minutes or more, then 
it is more than probable that this was the cause of the increase of 
carbon. I think it is more likely that such was the case, than that 
it was derived from carbonic acid gas as “* J. F. B.” tells us hye 

The term silicon is ambiguous, and when used indefinitely is a) 
to It is used to indicate the earth or oxi 
silica, ee sometimes the metal silicium; and this indiscriminate 
use of the word must be dece —,* for if weeps is represented by 
silicon be the oxide and not the metal, it will make a material 
difference in the time in which these two different substances can 
be eliminated, either by puddling or any other process, 

It is well known that when impurities exist in iron in the state 
of earths or oxides, and are not in combination with it, that they 
= readily separated from it by mere fusion, and as the iron 

erated upon in the above experiment was cold blast, we may 
aatadiie suppose that the greater part, if not the whole, of the 
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124. ALFRED COWLING and WILLIAM TURNER, Ecclesall-road, Sheffield, 
Yorkshire, ‘‘ An improvement in the construction or ornamentation of tape 
measure cases.”—14th January, 1868, 

176. EDWARD DORSETT, London-street, London, “ Ly sty in the 
utilisation of coal tar and the products arising from the distillation thereof, 
and in the apparatus employed therein. ”—1 8th , 

306. ROBERT WILSON, Manchester, “‘ Improvements in the method of or 
means for forming connections or joints to pipes and other articles for con- 
veying fluids and liquids.” —29¢h January, | 

612. RICHARD NIOCOLLS, Aldermanbury, 
bined material or fabric to be applied to the manufacture 

= cuffs, collars, belts, and various other articles.” — 


644. EDWARD ROSS WALKER, Fenton, Stoke-upon-Trent, Staffordshire, ‘* Im- 
provements in transmitting motive power to potters’ machinery.”—26th 
February, 1868. 

768. JOHN BARRACLOUGH FELL, Sparke Bridge, near Newton-in-Cartmel, 

ts in or applicable to locomotive engines, carriages, 
permanent way.” 


on 

76%. HENRY CONYBEARE, Dake-street, Westminster, “Improvements in the 
manufacture of rails for railways.”—5th March, 1868. 

910. WILLIAM EDWARD NEWTON, Chancery-lane, . ‘* Improvements 
in the process of preparing iron ore for smelting and in furnaces therefor.”— 
Acommunication from Alois Thoma, New York, U.8S.—17¢h March, 1868. 

946. JOHN EDWARD LANE, Great Berkhampstead, ** Improvements in 

for heating or warming buildings or apartments, and for other 








2°720 was silica, and conjecturing that it was so it may t for 
the rapid abstraction of the silicon. 

Mr. Bennett denies the utility of free oxygen and oxidised com- 
pounds of iron in the process of puddling. I shall not argue the 

int with him here, as I have given my opinion upon them both 
in my book “On Puddling,” which, by experience, is found to be 
correct. His theory is that the whole of the impurities in the iron 
can be expelled by the decomposition of carbonic acid gas, which 
he affirms is always in contact with the iron in the operation of 
puddling—it “‘ surrounds, ove, over, and permeates” it, 

He informs us the way t ‘useful agent performs its 
is that being continually in contact with the liquid iron, an ‘int 
it ‘“‘ may be looked upon as liquid,” it will the more readily unite 
with the whole q A. constituents in the following “‘ order of 
their affinities,” : silicon, carbon, sulphur, phos whe wit man- 
ganese, mene Pg calcium, aluminium, and, final with the 
iron itself. I understand him to mean that coikelie acid gas 
gives up one or both atoms of oxygen to the above elements, and 
forms an acid in each instance, except carbon, while in each case, 
except carbon, its atom of carbon i is deposited in the iron. Carbon 
in this “‘ order of affinities,” is the second that is acted upon, and 
from the above theory it is very plain that after the iron has ‘been 
decarbonised it is recarbonised, but it is plain also, that in puddling 
iron, when the carbon is worked out, that the iron changes from 
the liquid to the solid state, and becomes malleable; therefore the 

rogress of eliminating those impurities that depend upon the iron 
Being i in a liquid state for their separation is arrested, and this is 
the cause of debasing Sarees existing in puddled iron after 
the carbon is worked out. 

He tells us also that after the eight or ten other impurities are 
removed that the effect of this ‘‘ useful agent” upon the iron is 
to reduce the temperature, and turn it to a ‘‘ pasty” consistence, 
and make it it susceptible of being balled up. 

When oxygen and iron combine at this Genmaten light and 
heat are given out, and the compound is — « or cinder. To 
notice in detail all Mr. Bennett advances would y too much 
space, but I cannot see why free oxygen may not be ‘ be “100 ked upon 
as liquid ” as well as carbonic acid, and why all the others should 
not unite with it, because it has no tribute of carbon to pay to 
the iron. 

So far as I know such theory as the above has not been accepted 
as correct, and what is wanted now is evidence to show that it is 
true. B. Ba¥Liss, 

Cwmbron, Ne 

April 13t 


“5 agra. 





LIQUID FUEL. 

Srr,—In the last issue of your valuable journal we observe a 
letter from Mr. S. E. Crow, stating that he is the patentee of the 
I described by Captain Selwyn in the lecture he delivered 

m Liquid Fuel,” before the Institution of Naval Architects. 
Now the apparatus used by Mr, Crow is that for which he obtained 
a patent, No, 1742, 1867, and is a mere modification of the system 
of injecting liquid fuels by steam same by Messrs. Wise, 
Field, and Aydon about two years previously. 

Early in December . we sent fo rmal notice to Mr. Crow that 
the arrangements used by him were an infringement of Messrs. 
Wise, Field, and Aydon’s patent, and, further, that all parties 
who had theretofore infringed or might thereafter infringe the 
rights exclusively granted to those gentlemen under their patent 
of 1865 would be held responsible for so doing. 

Captain Selwyn does not profess to advocate the claims of any 
special patentee, but we have his authority for stating that had 
he noticed Mr. Crow’s apparatus at all it must have been to point 
out its similarity to the system previously patented by Messrs. 
Wise, Field, and Aydon. 

The right of Mr. Crow or any other parties to use what he 
calls his patent apparatus, without permission from the original 
patentees, is a - uestion that will have to be settled at a future 
time in some other place. Francis WISE AND Co, 

Chandos-chambers, ‘Adelphi, Wilke 

April 21st, 1868, 
HIGH SPEED SPINDLES. 

Srr,—I should esteem it an act of great courtesy if you or any 
of your readers would tell me what is the greatest number of 
revolutions per minute or second that has yet been obtained by 
mechanical means, what motive power was used, and were the 
centres supported by points and knife-edges, bearings, or journals ? 
In the experiments on which Iam at present engaged it will be 
necessary to drive a small solid cylinder weighing 121b. at the 
speed of 800 or 1000 revolutions per second. Perhaps the experience 
of some of your readers may enable them to tell me whether this 
be feasible without using steam, there being practically no retard- 
ing force but the vis inertia of the cylinder and the friction at 
the two bearing points, and the rotation being only required to 
last till the very B ewene when the desired velocity shall have been 
attained. 

I hope this will provoke a reply from some obliging mechanician. 

FLY-WHEEL. 

[We believe that the late Mr. Richard Roberts once for experi- 
mental purposes drove a spindle similar to those used in cotton 
mills at 14,000 revolutions per second. But he found it impos- 
sible to get any bearing to last more than a few minutes,—Ed. E. 





THE ISOCHRONAL GOVERNOR. 

Sm,—‘‘ The truth of the old adage about their being nothing new 
under the sun is again verified in this invention, and it is seldom 
that a good thing turns up in the columns of THz ENGINEER with- 
out being § y claimed by some of your numerous corre- 
spondents,” and, if it were not for the risk of causing offence, I 
would add, some from ignorance and others for valid reasons, 
Had Mr. Shaw’s letter contained anything worthy of attention, 





similar purposes.” —19th March, 1868. 
946. JAMES GRAHAM TATTERS, WALLER KEEBLE, apd BENJAMIN NEWBERY, 
Plymouth, Devonshire, ‘Improvements in the preparation of cigars and 
mode of lighting the same.” ~ 20th M. 
968. ROBERT GAWTHORPE GREENHOW, Lianidloes, Montgomery, “ Improve- 
ments in breech-loading fire-arms aoution* ae March, j= 


1193. ROBERT FERRIB, JOHN MURRAY, and ADAM WILSON, Paisley, Renfrew- 
shire, N.B., “ Dyeing Fo ge 20th April, 1865. 

pap dg +a 'YDE ANDREW, Audenshaw, Lancashire, ‘* Looms.” 
—19th , 1865. 

1102. FREDERICK AUGUSTUS ABEL, Woolwich, Kent, ‘Gun cotton.”—20th 


1103. WiLtsax HALE, John-street, Adelphi, London, ‘‘ Rockets,.”—20é April, 


1107, HENRY CAUDWELL, Oatlands House, Shillingford, Oxfordshire, “Ships 
of war, &."— 20th April, 1865. 
1123. COLLINSON HALL, Navestock, Essex, “‘ Improved ploughs.”—2\st April, 


1865. 
1244, EDWARD GRAINGER SMITH, Great Satton- -street, Clerkenwell, London, 
“ Shelling peas."—4th May, 1865. 


Patent on which the Stamp Duty of £100 has ‘been Paid. 
980. RICHARD ARCHIBALD BROOMAN, (Fleet-street, London, “ Corn mills."— 
20th April, 1861. 
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3477. FRANCIS ROPER, Monson-street, Lincolnshire, ** Improvements in appa - 
ratus for driving straw el "—6th D . 1867. 

3485, OBADIAH BARRETT and HENRY LEGGOTT, Bradford, Yorkshire, “* An 
improved knife cleaner.”—7th December, 1867. 

3506. WILLIAM HENRY BARLOW, Old Palace-yard, Westminster “ Improve- 
ments in for ring approximately the quantities of earthwork 
_ continuous cuttings or banks, such as are used in the formation of rail- 








3508. WILLIAM BRADSHAW LEACHMAN, Leeds, Yorkshire, “An improved 
rotary water or steam motive power "—10th December, 1867. 

3512. GBORGE HOLCROFT and WILLIAM NATHAN DAOK, Manchester, ‘‘Cer- 
tain improvements in steam engines.” 

3514. WILLIAM JOHN FRASER, Commercial-road East, London, “ Improve- 
ments in tubolar steam boilers.” 

3519. James Murpoca Napier, York-road, Lambeth, Surrey, “‘ Improve- 
ments in apparatus or appliances for serving mustard and other condiments.” 

3522. THOMAS ALDRIDGE WESTON, Birmingham, ‘‘ Improvements in saws.” 
=. communteation fro Peter Cook, Tonawanda, Erie, New York, UsS.— 

th December. 1867. 
seat. ¥ WARD, Port Glasgow, Renfrewshire, N.B., “ Improvements in 
lamps to be used under water. 

3532. WILLIAM GEORGE HANNING and GEORGE BALLANTYNE KNOTT, New- 
castle-on-Tyne, and LEON OHARLES FRANOOIS CLERC, St. Mary-axe, 
London, ‘ Improvements in lamps.”—Partly a communication from Fraacols 

Chapelle, Paris. 


Maurel, La 
3534. PETER BAWDEN, Norland-square, Notting-bill, London, “ Improve- 





1082, ANDREW BARCLAY WALKER, Warrington. 
ments in the application of hot blast or heated air . evaporating on ‘brine, 
and other liquids, sugar, or chemicals, also for heating gas and ofl retorts, 
ralsing steam in boilers, boiling worts in breweries and alotinteries, which im- 
provements are also app for ching, tauning, and baking, likewise 
improvements in apparatus meee in some of the aforesaid ——. 

1085. JOHN JORDAN, Liverpool, L in the construc- 
tion of fire-bars for furnaces.” —30th March, 1868. 

1086. WILLIAM AUSTIN, Greville-street, Hatton-garden, London, ** Improve- 
ments in the composition, boxes, and surfaces for obtaining instantantous 
light from ch tches intended to be ignited by friction.” 

1087. FREDERICK TAYLOR, , Carey-street, London, “ Improvements in the fit- 
tings of railway carr 

1089. JAMES SINCLAIR, Stirling, N.B., “T ts in screw 

1091, HENRY BROOK WOODCOCK, Low Moor, near Bradford, ol my =A 
new manufacture of metals for axles, shafts, rails, and other purposes.” 

1098. Louts FOYAMOUR PONIATOWSKI RIVIERE, Mark-lane, London, “ An 
improved velocipede.” 











” 





3542. EDWARD REED SINTZENIOH, Duke-street, &t. J: London, “ Im- 
provements in the treatment of gutta-percha, india-rabber, Hondaras gum, 
and the other allied gums, for the qo bt ey or prepara- 
tions applicable as a varnish, cement, paint, stain, water, and air-proof ma- 
terial, solid or elas'ic material, and for other purposes."—A communication 
from Daniel Reed, New York. 

3546, JAMES WILLIAMS, Great Saughall, Chester, “ An abacus or apparatus 
for imparting in arithmetic, and which apparatus may be advan- 
tageously employed in teaching reading.” 

rj ADAM BULLOUGH, Blackburn, Lancashire, “ Improvements in looms 


weaving.” 

3500. JOHN GRUNDY SETTLE, Horncastle, Lincolnshire, “ Improvements in 
door bolts and indicators 

3551. THOMAS PEABARDY, Greville-street, Hatton-garden, London, “ Im- 





1094, JOHN HENRY WESTON, Kennington-road, 
the means or apparatus for lighting and where the et... of utes 
combining a decorative effect.” 

1095. HENRY BESSEMER, _Queen-street-place, Cannon-street, London, “Im- 

in the of malleable iron and steel, and in the heat- 
ing and melting of metals, and in the machinery or apparatus employed for 
such purposes,” 

1096. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, _——, nd se raliadsignl io 





in surgical appendages to consist of a corset and abdominal sup- 
porter combined, also to _— truss in cases of umbilical and ventral 
hernia.” — 13th December, | 
$554. HENRY ATKINSON, what: road, City-road, London, “ Improvements in 
gas retort ovens and furnaces.”—A communication from John Olof Wallin, 
Stockholm, Sweden. 
3558. WILLIAM BATES and FREDERICK BATES, Sowerby Bridge, near Halifax, 
Yorkshire, = ' Improvements in mrp A machines wee as ‘Dollys’ which 
render such machines also fulling 





sewing machines.”—A communication from George Re! 
U.S.—3ist March, 1868. 

1097. THOMAS COULDREY, jun , Kirkdale, near Liverpool, Lancashire, “‘ Im- 
provements in pumps for ships and other purposes, and in the construc- 
tion of buckets or valves for the same.” 

1099. ALFRED SCATCHARD, Cambridge-road, Mile End, London, **Improve- 
ments in the apparatus used in the manufacture of aerated 

1101. WILLIAM ARTHUR WARNER ———.' Bayswater, neem and ANNIE 
PYE, Howard-street, Strand, London, “ A’ 
trousers from mud.”—. A comanuutontion from Henri Fritz Frich, Senlis 
Oise, France. 

1102, WILLIAM SMITH, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of pig iron 

1104. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, “ Improvements in 
the construction of centrifugal ventilators or fans.”—A communication from 
Marc Reichenbach and Samuel Golay, Paris. 

1105, JAMES NORRIS and THOMAS QUARM, Great Russecll-street, Bloomsbury, 
London, “ Improvements in cooking apparatus.” ree 





ness for crushing and 
fabrics.” 


3567. EDMUND TATHAM and AMOS TATHAM, Ni “T 
Soe manufacture of sinkers for hosiery and other  aaceines.”— lah jv ty 


"S. WILLIAM HUSKISSON, jun., Swinton-street, Gray’s-inn-road, London, 
the manufacture of bicarbonate of potash and soda.”— 


3584. ALFRED SHRIMPTON, Redditch, Worcestershire, ** Improvements in 
papering needles or making up packets of needles for sale.” 
3585. hte SIMONS and ARCHIBALD CARMICHAEL, Renfrew, N.B., “ Im- 
or apparatus em, yed there- 
for.”—1Tth pee my aan 


3612. ALEXANDER Covenant, Kirktonfield, ts in 
machinery for finishing woven fabrics. "19th phy 1867, 

3628. EDWARD LORD, Todmorden, Yorkshire, “ An improved mode eepeanens 
the friction of revolving and sliding surfaces. nies December, 186 

3657. ALEXANDER MELVILLE CLARK, 














1106. JACOB WALKER and JOHN CANDLIN, Wolverhampton, 8 5 
‘* Improvements in flooring sash and bench cramps.” 

1107. GeoRGE KYNOCH and WILLIAM , WHITEHILL, Birmingham, Warwick- 
shire, ‘‘ improvements in cartridges.” 

1109. ROBERT JOSEPH MORISON, Great St. Helen's, Bishopsagate-street, 
london, ‘*‘ improvements in cotton gins.” —A commun from Messrs. 
Joseph i. Adams and Coombs, New York, U S.—ist April, 1868 

1113. EDMUND LEAHY, Cardington-street, — -square, London, * An im- 
proved movable railway for ordinary 

1114, THOMAS BAKER, Buckingham Villas, Baratiord, Essex, ‘*‘ Improvements 
in umbrellas, sunshades, and parasols.” 

1116, HENRY LAFONE and JAMES NICHOLAS, Liverpool, Lancashire, “ Im- 
provements in the mode of and means or furnaces for burning petroleum and 
other like liquids.”—2nd April, 1868. 

1122. AUGUSTUS DE METZ, Wolverhampton, Staffordshire, “ Improvements 
in commodes or vessels to be used as waterclosets, expectorating utensils, or 
for other pur 

1124, CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, London, 
«A new or improved process and apparatus for refining camphor.”—A co:n- 
munication from Charles Emile Perret, Boulevard de Strasbourg, Paris. 

1126. JAMES MOCULLOCH, Shawiands, Renfrew, N.B., “ Improvements in 
utilising old or waste tarpaulin in the manufacture of grease and other use- 
ful products, and in apparatus therefor.” 

1130. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in the manofacwure of cast steel and malleable iron from’ cast fron, and in 
the apparatus or means employed therein.” —A from Francis 
Ellershausen, Ottawa, Canada. 

1132. GEORGE Piaeort, Birmingham, Warwickshire, ‘‘ Improvements in 
electric telegraphs.” 

1134. JOHN GARRETT TONGUE, Southampton-buildings, Chancery-lane, London, 
“Improvements in lamps or apparatus for -~- or ifluminating purposes.” 
—A communication from Casimir Rakowski, Paris.—3rd so, 1868. 

1136. HENRY CHARLES BUTCHER, Wellington-street, Strand, London, 
improved tobacco pipe.” 

1140. THEODORE FARCHEUX, Caversham-road, London, “ Improvements in 
the construction of axles of the wheels of railway rolling stock and other 
vehicles and other ax'es and driving shafts.” 

1142. FRANCOIS ANTOINE EDMOND GUIBONNET DE eeese, | Hoxton, Middle- 

a in b y for cleaning cotton 

1144, RICHARD NABBS, Peck water-street, Kentish Toon dean, London, “ Im- 

provements in locks and latches,” 


“An 








CALLENDER Pag my Ynispenliweh, 
af tne and otecl, and in furnaces and appa- 
Tatus used te the oan manufacture.”"—24th December, i867. 
3704. Lay ay ys ~aansenod oa hy ey London, 
A commanieation 


ments in the 
Roberts, Boulevart 8t. Merde Paris. —30¢h h December, 1867. 
3719 JouN HENRY JOHNSON, Lineola ’s-inn- fields, London, - ‘Improvements in 
y or for cottoa and other fibrous materials.”—A 
communication n from James Eaton, ionen Us. 

8720, ALEXANDER MELVILLE CLAam, aren, See mprove- 
ments in 4 A communication from ‘Jean Talifer 
and Charles Léon Biot, I Boulevart St. “Martin, Paris. —81st December, 1867. 

200. JOHN Hi NY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements 
in ships for containing and transporting oils or burning fluids, also in raising 
such olls or burning fluids, and supplying the same as fuel to ‘the furnaces of 
steamships, parts of which improvements are applicable to the ballasting of 
— + with water. one -< communication from John Henry Smith, Allegheny, 

Gerry B t, Warren, Pennsylvania, U.S.—20tA 


a 1868. 
215. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, 
Henderson 





“ Improve- 
Thomas 














“ Improvements 





in furnaces.” —A communication from Ross, Pittsburgh, Allegheny, 
Pennsylvania, U. S.— 21st January, 1868. 

740. EDWARD CLIFTON, , Yorkshire, *‘ Impr in adjustable 
door handles.” —4th March, 1868. 

913. JAMES MILLAR ity’ Glasgow, Lanar “Improved +. 
for lifting the driving wheels of a ae SS the ‘ocomo- 


tive is either running or stationary.”—18/h March, 1868. ’ 
990. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “‘ An im- 
roved smoke-consuming fire-place or furnace.”—A communication from 
rnest Henry, Lisieux, Calvados, France.- 24t March, 1868. 
1037. WILLIAM MANWARING, Britannia Works, Banbury, “ Improvements in 
the c onstruction of reaping and mowing machines.” 
1042. i= eg New York, U.8., ‘‘ Improvements in looms for weaving.” 
—2 March, 
1075. BERTRAM MITFORD, Cheltenham, Gloucestershire, 
apparatus for communicating with deaf or dumb persons.” 
r 0mm a feos a 's-inn-fields, London, “ Improvements in 
ma 





1146, GEORGE DAVIES, Serle-street, Seneatetoten, London, “Impr 
in apparatus for washing and separating ores materials.”—A com- 
munication from Max Braun, Vieille aman Westphalia.—4th Apri, 


invention Protected for Six Months RG the Deposit of a 
Complete Specifica’ 
1212. SAMUEL WHITMORE HUNTINGTON, Augusta + <5 gee » U.8.y 
none cloth, leather, &c.” 
_ A 868. 





Patents on which the Stamp Duty of £59 has been Paid. 
1068, WILLIAM CLARK, Chancery-lane, London “Substitute for india-rubber.” 


—15th April, 1865. 
1071. ALEXANDER HENRY, yqedinbarsh, Midlothian, N.B., “ Breech-loading 


fire-arms.”-—17th April, 1865 


4 1084. THOMAS WHITEHEAD and NICHOLAS NUSSEY, Holbeck, Leeds, Yorkshire, 
“M 


achinery for combing, preparing, and drawing wool, &c.”—18h April, 


1865. 

1092, GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
«* Breech-loading fire-arms.”—19th Apri 1865. 

1106. WILLIAM ROBINSON, W: t, London, “Roasting jacks.”—20th 


April, 1865. 
= yt YELDHAM BETTS, Coventry, Warwickshire, “ Baking.”—20/h 
, 1865. 
117, WILLIAM SCARRATT, Russell-street, Longton, and WILLIAM DEAN, 


Stafford-street, Foley-place, Longton, Staffordshire,“ Taking impressions from 
the grain of wood,”—21st Aprt:, 1865. 





cast steel, 
fu oot Prana eh re-melting of metals generally.” —A 





of amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, mate at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Patent-office, Southa mpton-buildiags, Chan- 
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ABSTRACTS OF SPECIFICATION: 8. 


The following descriptions are made po teh * 
TEwaisinn, othe ots of her Magety’s Co 
Class 1.—PRIME MOVERS. 
amet: — Steam and egg Er Horse, b spa, and 


Mills, Gearing, Boilers. 
2625. T. seamen —- G. J. PARSON, Dube-street, Adelphi, 4 “ Slide 
valves.” —Dated \8th 


September , 1867. 
Me. invention has for its object the formation of steam tight joints applied 
he working surfaces of slide valves, and consists in the adaptation and 
application o of metallic packing rings to the steam displacement rings or to the 
seating of the valve, or to the valve itself. 


2638. H. Sean, Soteieel, ** Steam boiler and other furnaces.” Dated 19th 


" . 
This invention relates to a former patent, granted to Mr. J. Fisher, dated 
26th December, 1865 (No. 3338), and the main object of the invention is to 
prevent, as far as possible, the destruction of 2g Bn materials forming the 
furnace. When applied to the furnaces described in the specification of Mr. 
J. Fiwher’s patent, the invention consists in the form of hollow brick fuel 
rests or tubes for the upper tier thereof, whereby the midfeather support may 
be in some cases dispensed with, and also in the form of the fuel rests when 
used as water passages. The details of the invention are voluminous,—Not 
proceeded with, 
2670. 8. T. e. LISTER, Manningham, York, ‘‘ Furnaces.” Dated 2ist Sep- 
1867 


tember, ° 
This invention relates to a previous patent, dated 17th July, 1867 (No. —, 
and has for one of its objects the supplying air to the gases and vapours as 
they arise from the surface of fuel on the bars of a furnace. bone 
by forcing air, by mechanical means, into the furnace through perforations in 
chambers or pipes placed along the sides, or it might be along the centre, or at 
other points of a furnace ; the perforations being above the surface of the fuel, 

@ very intimate mixture offair and gases is thus obtained, by which combustion 

is facilitated, and so a saving of fuel is effected.—Not proceeded with. 

2674. C. Ritonig, Brixton, “ Apparatus for regulating automatically the 
supply of gas, air, and water, or any one or more of them, to steam|boilers 
heated by gas or otherwue.”—Dated 23rd 

Here the saleates constructs in or attaches to the boiler, at any convenient 

prt thereof, a small cylinder or receptacle, one end of which is in communi- 
cation with the boiler. Within this cylinder or receptacle is a piston or 
valve provided with a spiral or other spring of suitable tension or pressure, to 
which piston or valve, or to its rod, is or are connected in any suitable way a 
weight or weights which tend to force it downward in the cylinder or recep- 
tacle, in opposition to the steam which passes from the boiler into the said 
cylinder or receptacle. The rod of this piston or valve is connected by a lever 
and toothed wheels, or in any other convenient way with (in the case of a 
boiler heated by gas) the tap, or other contrivance, which regulates the supply 
of gas, and also with the tap or other rt which regul the supply 
of atmospheric air, so that, when there is too great pressure of steam within 
the boiler, the supply of gas is lessened or cut off, and the supply of air is at 
the time regulated, as may be required, for the support of combustion, or for 
cooling down the contents of the boiler, in order that the water may not be 
prevented by excess of pressure of the stean. from entering the boiler from 
the cistern or any other source of supply that may be used; and also that the 
pressure of the steam, when it becomes too great, may be lessened; and that 
when a damper is used to regulate the air pressing into or from the furnace, 
this damper may be opened or closed by the piston or valve arrangements 
above-mentioned. 


2682. L. R. BopmMER, Notting-hill, London, “ ac Ae of air cylinders of 
blast en ."—A communication. Dated 23r » 1867. 

This invention consistsin the combined ae of the elastic hoop, ring, or 
belt valve with the flap valve, and in the peculiar construction and arrange- 
ment of the cylinder and its parts for this purpose, the object of the invention 
being to combine the advantages which the elastic belt valve possesses 
over other valves when used as suction valves with those possessed by the flap 
valve as pressure valves.— Not proceeded with. 

2689, J. LEWIS, W. oy serves sg as W. ANYON, Preston, “ Movable fire- 
bars.” — Dated 24th September 

Here the inventors construct a pase consisting of a dead plate, two side bars, 
and a bridge plate, which they bolt together, the whole of which is secured to the 
furnace front by bolts; on the inside of each side bar they screw or cast on 
three pedestals to carry three rocking shafts, one in the centre and one at each 
end; on the centre rocking shaft every alternate bar is fixed, which bars 
extend the whole leng —— furnace ; the other bars are made in two lengths, 
one of which is secu each rocking shaft; the other ends meet in the 
centre and rest when level on the centre rocking shaft. On the underside of 
each long bar is cast or fixed a stud halfway between the centre and the rocking 
shafts ; the centre rocking shaft is moved by a lever underneath to the front 
end of the furnace, and when moved the aforesaid studs ——— ng the 
side of long bars and underneath the short bara lift the ends of the s 
thus giving an alternate motion at each end to all the bars. The effect of of these 
arrangements will be obvieus.— Not proceeded with. 

2713. J.B. and R. WOOD, Sowerby-bridge, York, ‘‘ Steam engines."”—Dated 26th 
September, 1867. 

This invention consists of an arrangement of apparatus whereby the admis- 
sion, cutting off, and release of steam is attained by distinct and separate means, 
and the arresting of tire travel of the cut-off valve is effected before the admis- 
sion valve arrives at the termination of its stroke, and in such manner as will 
not affect the set lead of admission. It will also admit of the full indicated 
steam pressure in the boiler being thrown on the piston at all times, and the 
varying loads or weights to be driven will cause the cut-off, which is connected 
to and actuated by the governor, to act instantly, as may be required, according 
to the varying loads or weights thrown on and off, thereby effecting the utmost 
economy possible in the using of steam in proportion to the power exerted. 
The apparatus consists of a curved valve of similar construction to the valve 
commonly known as the Corliss valve, having openings through it, and on the 
inside of which is another valve, also of similar configuration to the Corliss 
valve, which is moved along with the main or admission valve until arrested, 
when it closes the ports or openi in the admission valve, thereby cutting off 
the steam before the termination of the stroke without the aid of intervention 
of the ordinar, equilibrium throttle valve. With this method it is necessary to 
have two induction and two eduction valves, all four receiving a reciprocating 
motion from a disc or cross lever connected to an eccentric or its equivalent. 
The cut-off apparatus consists of a cyl.ndrical box through which, and in the 
direction of its diameter, protrude two bushes, one on each side capable of 
sliding therein. Motion is imparted to these bushes in the direction of their 
length by two plates having angular guides formed on them, and which are 
connected to the governor in such manner that any variation in speed of the 
engine will move the plates at right angles to the length of, and will thereby 
give motion to, the said bushes. Through these bushes is a sliding rod, 
having adjustable stops or huts thereon, which sliding rod being connected to a 
lever on the spindle of the in-ide valve will drive motion from the said valve 
through the bushes until arrested by the adjustable stops or nuts, while the 
outer valve continues its motion, and the ports or openings in it will be closed 
by the arresting of the inside spindle. 


2718. J. BRUNTON, Kensington Park-gardens, “ Machinery for raising water.” 
—A communication.—Dated 26th September, 1867. 

Here, on an axis mounted horizontally in suitable bearings, and driven by a 
bullock mill or in other convenient manner, are two discs at a distance apart, 
and connected the one with the other by bars parallel to the axis, and equi- 
distant from it and from each other. It is preferred to employ eight such 
bars which with the discs form a skeleton drum of an octagon form. Over this 
drum two endless chains pass; they are made with links of iron plate cor- 
responding in length to the sides of the octagon drum, and jointed the one to 
the other. The chains carry between them buckets which are rivetted to 
them, every alternate link of each chain being rivetted to the end of a bucket. 
The buckets are rectangular, of a depth of about equal to the length of the 
links from centre to centre, and somewhat less in width; they are rivetted to 
the chains in an inclined position, so that as each bucket ascends with the 
water which it has taken from the source its inner side is higher than the 
outer. A trough is placed beneath the drum outside the chains on their 
descending side, and the buckets, as they come round, discharge the water into 
it. The apparatus should be driven at a speed which is just sufficient to cause 
each bucket as it comes round to discharge its water into the trough, throw- 
ing it outwards clear of the bucket beneath.— Not proceeded with. 

2722. J. H. JOHNSON, Lincoln’s-inn-fields, London “ Apparatus for suppl; 
steam boilers with water.”—A communication.— Dated 26th September, esd 

This invention relates to a peculiar construction and arrangement of self- 
acting feed apparatus for supplying water to steam generators, and consists in 
the use ofa vibrating or oscillating horizontal holiow lever or beam working 
on @ centre in three brackets or supports attached to a bed-plate, which bed- 
plate is secured to the top of the boiier. On each end of this lever or hollow 
beam there is formed a closed chamber in free communication with the interior 
of the beam. A central partition formed traversely across the middle of the 
hollow beam prevents any communication between the two opposite ends of 
the beam and between the two chambers carried thereby. To one of the sup- 
porting heads or brackets there are fitted a@ steam and a water supply pipe. 
The steam pipe descends inside the boiler to a little below the proper water 
level. The water supply pipe may consist of an pant ama or it may receive its 
supply from a head of water or otherwise, a cock being provided for shutting 
off the water when required. In the faces of the two buckets or heads 
immediately adjoining, and in contact with the sides of the beam, there are 
formed ports or passages which communicate with the interior of the generator 
and with other ports or passages made in both sides of the beam, and situate 
on opposite sides of the internal partition. When the beam is caused to 
vibrate on its centre—that is to say, when one end or the other is depressed— 
& communication is established by the ports and hereinbefore +g 
b- baptne on ronan > — and one or other, as the case may be, of 

am! ie beam ipe. 
—Not proceeded with. y » and also with the water supply pipe. 











perfor: 
seul db inn te akalcamitaetieoreenen af on ont 
The present inventor employs the hollow box ~~ ghey perforations at the 
top and also ith them he uses hollow 





Class 2.—TRANSPORT. 
Including pay and Plant, Road-Making, Steam Vessels, Ma- 
eee Fittings, Sailing Vessels, Boats, Carriages, Carts, 


trains.” —Dated 17th September, 1867. 
ou motive-power communication and connection is by means of the axle 
the carriage or van, and communicating with an alarm apparatus in 
we ecum about asanaans while the 
a is at once mechanically set goinig. The alarm 
may be of various construction, and is to be poreers A by a belt or chain en- 
circling the axle of the carriage or van.—Not proceeded with. 


2633. W. J. eee Cork, ow al obtaining and applying motive 
power.” — Dated 19th September, | 

This invention relates to the aati of hydrostatic pressure, and also 
atmospheric pressure, as a motive power. The inventor proposes as a mode of 
propelling ships or vessels (by means of the hydrostatic pressure produced by 
their own displacement) that in the hold or bottom part of every such sbip or 
vessel there shall be fitted a large tube or cylindrical vessel curved intoa semi- 
circle, so that the two ends both project forwards, the carved tube or vessel 
being filled with water, and the ends being e _—— and forming straight 
cylinders in which two solid —= are inserted, the outer ends of the ro's of 
such pistons being furnished with heads which bear against strong transverse 
Sonal eauety Glad ta Gavteas or totes ef eaeeemat In the centre of the 
same circular part of the cylindrical vessel or tube a small injection pipe is to 
be filled, having a plunger working therein. The other or larger end of the 
plunger is to be fitted into a shorter cylinder open at both ends and surrounded 
by the water at the stern. By this means the pressure produced by the dis- 
placement of the water by the vessel acts upon the piston end of the plunger, 
throwing the force of the pressure upon the smaller end of the plunger working 
in the injector, and, consequently, the hydrostatic pressure thus created 
forces the two piston heads again-t the transverse beams, thus causing the 
ship or vessel in effect to act as a piston in a cylinder of water, and propelling 
it by an external pressure in the same manner as the wind acts upon sails.— 
Not proceeded with. 

2653. W. E. NEWTON, Chancery-lane, London, “* Whips and whipholders.”—A 
communication.— Dated 20th September, 1867. 

This invention consists in making the whip tubular at its butt-end, so that it 
may be held in an upright position upon a suitable stem or holder. The inven- 
tion further consists in a stem or holder formed of metal, which is attached to 
any convenient part of the vehicle, serves to sustain the whip when it is 
provided with a tubular butt. as hereinbefore mentioned. The invention further 
consists in the combination of a stem or holder with a whip formed 
with a tubular butt, whereby the efficient 0; of the principal 
features hereinbefore indicated is secured. The invention further consists in 
constructing the loading at the butt of the whip in the form of a socket, so that 
ee er making the butt of the required tubular 
form at the same time that the surface around the et, being hard and 
smooth, no wearing away of the same is liable to occur. The invention further 
consists in certain means whereby the more secure retention of the whip upon 
the holder is obtained. 


2671. T. a ete mange Stafford, ‘‘ Self-acting folding carriage steps.” 
—Dated 2\st September, 186 
The eerie rod or lever whieh is acted upon by the carriage door, and by 
which the steps are unfolded and folded up, is in the ordinary arrangement con- 
nected to the side bars of the step, and passes through a slot or opering in the 
top step and back vertical plate. By this lateral connection the carriage door 
is subjected to much strain, and the object of this invention is to reduce the 
said strain to a minimum by so arranging the folding and unfolding mechanism 
as to cause it to act upon the steps centrally instead of at the side as is usual.— 
Not proceeded with. 
2730. J. and F. 8. COCKER, Milner-syuare, Feo gn ane Jor trans- 
mitting signals in rai trains.” —Dated 27th September, | 
The object here is to enable signals to be ventas ho to ie - or to 
the engine-driver, or simultaneously to both guard and engine-driver, of a 
train in motion from a passenger in any compartment of the train, and also 
from the guard to the engine-driver and vice versé. This the inventors’ effect 
by fitting to the roof of each carriage an apparatus which will transmit an 
end-way motion, imparted thereto by the pulling of a pendant cord, through- 
out the length of the train, which motion may be made to sound an alarum, 
throw up a visible signal, or set the whistle of the engine in action.—Not pro- 
ceeded with. 
2739. J. H. JOHNSON, >. inn-fields, London, “ Railway wheels.”—A com- 
munication. - Dated 28th September, 1867. 
This invention relates to the manufacture of chilled railway wheels, and 
has for its object the avoiding the danger of fracture arising from the great 
strain or tension in the metal produced by the cooling of the periphery of the 
wheel after casting. A ig to this i tion it d to cut away or 
remove a portion of the chill under the flange of the wheel, so that in mould- 
ing and casting the outer part of the flange will rest on sand, and thereby 
cause the flange of the wheel in casting to have a full and perfect edge. The 
chill is provided with a number of internal recesses in which are placed cores 
which form recesses in the rim of the wheel. These recesses in the wheel are 
filled up by driving roughened or file cut pieces of steel therein, or by melting 
and pouring therein hard metal, or they may be otherwise filled up. 


2740. G. R. SOLOMON, jan., Liverpool, “ Apparatus for registering passengers 
travelling in public vehicles.” —Dated 28th September, 1867. 

The patentee claims, First, the novel employment and use of lengths or 
ribbons of tickets rolled around a shaft, and caused to issue or unrol as re- 
quired by means of elastic-surfaced delivery rollers, actuated by a handle. out- 
side the case containing the tickets and delivery rollers. Secondly, preventing 
the rollers turning in a reverse direction, whereby such tickets might be re- 
turned to the box. Lastly, the general arrangement, combination, and construc- 
tion of the apparatus as described, set forth, and illustrated in the drawings. 
2748. C. P. JONES, Peckham, “ fe. Sor removing adhering matters 

ee ee navigable vessels while at sea.”— 
Dated 30th 1867. 

This invention consists ‘in employing a — scraper, rendered bucyant by 
corks or otherwise, so as to closely surround or encircle the body of the ship, 
and admit of being heaved or dragged fore and aft, whilst afloat, by means of 
guy ropes and lines d to the ; the said scraper or apparatus is 
formed of a series of bars or plates of | iron jointed longitudinally together to a 
keel piece through the medium of tramsverse rods and rivets, the said corks or 
otherwise being fixed between or upon the transverse bars and the sides of the 
said apparatus to give it the requisite buoyancy, and enable the scraper to 
impinge against the bottom and sides of the vessel whilst being worked ;from 
stem to stern, or in the opposite direction. 








, Paddington, in locomotive 
‘ways. ”"— Dated Wth , 1867. 

These improvements have for their object to increase the tractive power of 
locomotive engines upon steep gradients. The first improvement consists in 
making the driving wheels with two flanges or tyres, or adding second wheels 
to the ordinary driving axles. The inventor makes the second tire or addi- 


way. The lesser 








Class 8.—F ABRICS. 


Including Machinery and Mechanical Operations connected with 
aring, Manufacturing, Printing, Dyeing, and Dressing 


This invention relates to that part of the carding called the doffer, 
of the fleece from the doffing 
by mechanical 


the doffing 
from the card and allow it to be delivered in the usual manner.— Not 


2658. D. HowArD, eye York, “‘ Manufacture of fabrics termed union 
flannels.” — Dated 2\st September, 1867. 

This invention First, in the employment and use of a warp com- 
pgm Yann = bn aap or wool, cotton, silk, and China grass, 
or wool and any other fibrous substance which will mix with wool ; 
in the use of a weft composed of cotton alone, or cotton and flax, or cotton and 
silk, or cotton, flax, silk, and China grass, or the whole combined, or cotton and 
any other vegetable fibrous substances. —Wot with. 

2660. A. L. DICKINS and H. parwece, enn, Lancashire, “‘ Printing 


This invention consists in eee tes oc aneete by hanks thereof 
between rollers, such hanks being the axes of the said rollers. 
These rollers are yee with projecting rings or other suitable parts disposed 


along the rollers at intervals according phim design intended to be eg a 

and when more than one colour is desired they use two or more colour boxes 

an with rollers for conveying the in and with Low age rings or 
ing to those upon the printing roller to which a particular 

fae ngen sone Bylh erhn F 

=. J. BAIRD, Croy, Dumbarton, ** Treatment of jute.” —Dated 21st September , 


867. 

This invention has for its object the dispensing, either wholly or partially, 
with the use of fish oils, such os peal or cod oil, which has hitherto 
been almost exclusively employed in the treatment or preparation of jute for 
the purpose of softening the fibres thereof prior to its manafacture. These fish 
oils are not some cases e, but their use is objection- 
Stl cesses as eaamag al aitians oy eeaneee matter which they contain, 
and which, though necessary to a certain extent, will, when in excess, tend to 


part of this jon the patent to di 
of fish olls, a to employ “in lieu thereof any of ‘those fatty olls—such, for 
example, as olein, lard oil, rape oil, olive oil, cotton oil—which are free, or 

ly free, from d fibrine, such fatty oils being either employed 
separately or io mixtures of any two or more of them. 

2706. J. KIRK and J. KIRK, jan., the Park-side, Lenton, Nottingham, “ Pro- 
duction of lace or made on bobbin’ net or twist lace machines.”— 
Dated 24th 1867. 

This invention consists "in making the woven portion of each breadth by 
means of the warp threads alone, without the employment of bobbin threads 
intervening between the salvages or edges of the woven portions of each 
breadth, but at each extremity or selvage of sach woven portion the patentees 
employ one or more bobbin threads to twist with the warp thread or threads, 
as in the ordinary way. 


2710. A. TAYLOR, Paisley, “ Weaving ornainental fabrics."—Dated 26th Sep- 
tember, 1867. 


The patentee claims the producing of ornamentally spotted fabrics by 
weaving spotted chenille threads along with ordinary warps and wefts, and by 
means of heddles or healds, substantially as described. 


2724. oie > A Say “ Looms,” —Dated 2ith September, 


This invention cannot be described without reference to the drawings. 

2727. F. FREW and J. SPIERS, Glasgow, ‘‘ Looms - weaving ornamental 
I such as leno and muslin curtains.” — Dated 27th September, 1867. 

In carrying out these improvements a plain heddle leaf is arranged to act on 
one-half of the warps, behind the harness. The other half ot 
the warps, and of course alternating by those acted on by the back heddie 
leaf, are acted on by the harness to produce the pattern in the ordinary way, 
and may be termed the harness warps. In front of the harness there is placed 
a gauze or doup heddle leaf arranged for producing a full gauze weaving 
action. The warps acted on by the back heddles are passed through the doup 
loops or heddles, whilst the harness warps are passed through the spaces 
between the front heddle loops. There are four sheds in the cycle of move- 
ments, and separate single weft shots are passed through each shed. The 
Jacquard apparatus is actuated by acam movement so as to operate at every 
alternate shot only. After one harness shed the back heddles are raised for 
the second shed, and with them the bar to which the doup loops of the front 
heddles are attached, which action raises the heddle warp threads on, say, the 
left hand sides of the respective adjacent harness warp threads. After the 
third shed, which is a harness shed, the front heddles are raised for the fourth 
shed, and have the effect of raising the heddle warp threads on the other or 
right-hand sides of the harness threads. The heddle warp threads are passed 
over a separate bearer at the back of the loom, and by a periodical cam move- 
ment this bearer is moved forward so as to slacken that portion of the warps 
sufficiently for the gauze action, at the same time that the doup loops are 
made free to be drawn up by the raising of their bar, and unequal strain on 
the warps is thereby prevented.— Not proceeded with. 

2138. A. WARD and C. G. Virgo, Bradford, “ Treatment of linen or cotton 
fabrics in order to adap ithem to the manufacture of certain articles of 
wearing apparel ”— Dated 28th September, 1867. 

Here the inventors impart to such linen or cetton, or linen and cotton 
fabrics, a glossy surface by means or heat and pressure, jointly appiied in what 
is known as a hot press of ordinary construction, care being taken that each 
side of the fabric 1s glazed equaily. The materials thus prepared, which may, 
if desired, be embossed, figured, or illuminated by well-known means, will 
have the appearance of silx or satin fabrics — Not proceeded wi 
2747. B. DOBSON and R. HALLIWELL, Bolton, ‘** Mules for spinning and doub- 

ling” - Dated 30th September, 1867. 

This invention relates to mules for spinning and doubling cotton, wool, or 
other fibrous substances, when two speeds are required, and consists in making 
the horizontal rim pulley shaft in two parts extending nearly the whole length 
of the headstock. The rim band pulley for the slow speed is on the end of one 
shaft and that for the quick speed on the other shaft, The driving pulleys are 
placed at the junction of the above shafts, one pulley fixed to each shaft, and a 
loose pulley placed between the above palieys. An endiess band passes from 
one rim band pulley to the other over suitable guide pulleys to the pulley or 
pulleys inside of the mule carriage for the purpose of driving the spindles at 
the speeds required, and the band is tightened by making the guide pulley 
inside the carriage adjustable, the said guide pulley being supported in a frame 
actuated by a screw or other equivalent. By the above arrangement the 
speeds can be easily varied to suit the counts required by changing the ring 
band pulleys. The other portions of the mule are arranged to suit the above 
object. 

2754. C. HONNEGER, Riili, Switzerland, “* Loom for weaving figured fabrics.” — 
Dated 30th September, 1867. 











This invention relates to a novel description of power loom for weaving 
figured fabrics, and the same consists, First, in an improved arrangement of 
the vertical wires or hooks of the Jacquard apparatus, and parts connected 
therewith, so as to allow the said hooks to work the shuttles according as 
required by the pattern cards. , In an arrangement for carrying 
each of the shuttles, and according as required by the pattern in the position 
for being acted upon by the picker or shuttle driver, and for keeping the shuttle 
boxes in position during hb pick. Thirdly, in a peculiar arrangement and 
combination of parts for ing the main arbour to procure the working of 
the batten or lathe, the shuttles, the Jacquard apparatus, and other working 
parts of the loom.—Not proceeded with. 


Class 4—AGRICULTURE. 
Including Agricultural Engines, Windlasses, Implements, Flour 
Mills, ée. 
2639. J. H. SAMs, Aberdeen, “ Improvements in drill sowing machines, in 
horse rakes, and in horse hoes.” — Dated \9th September, 1867. 

The object here in the drill sowing machines is to make the lever fastenings 
so that, while the levers will rise and fall with the greatest ease on meeting 
with an obstacle, they will resist very great side pressure, thereby avoiding the 
danger of two or more coulters being jammed together by a stone, or 
pressed together by the weight of the machine when working along the side of 
a bill, and thus ensuring more perfect regularity in the width of the drills; also 
to enable the levers to be quickly, easily, and separately removed whenever 

, either in the case of a bend or breakage, or when the 
idened or narrowed. To this end the patentee 
makes the lever joints or shoulders of wrought, malleable cast, or cast iron, 
and in the form of a triangle, but having the two sides only, the sides being in 
two separate pieces, or in one solid piece joined at the apex. The ends of the 
sides forming the apex of the triangular shoulder he makes with a socket or 
recess of sufficient dimensions to allow the lever to fit therein. In eh -__ 
near the base he punches or bores holes of a diameter 
diameter of the rod which carries the shoulders and ao anmel caahe par. 


poses tocall the shoulder rod, The shoulders are then slid on to the shoulder 
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chambers containing glass, porcelain, clay or pottery ware strips, the strips 
being fixed in a manner similar to that by which they are held in the drum. 
The decorticated and cleaned grain passes out through a spout at the bottom of 
the case. 
2569, J.S. WILLIAMSON, Long-hill, West Hartlepool, ey a “4 Sor 
cleaning, and separating grain.” —Dated 2\st ember, . 
micines cannot be described without reference to the draw ings.— Not 


proceeded with 
Class 5 BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2621. A.M. CLARK, Chancery-lane, London, ‘‘ Valve closet apparatus.”—A 
communication.— Dated \ith September, 1867. 

This invention consists, First, in the application to such apparatus of an 
elastic valve of peculiar construction, as a sub:titcte for the arrangements now 
inuse. Secondly, in means of regulating the pressure of the water in the 
pipes, which is also applicable for regulating the flow of water in other cases. 
‘Thirdly, in the application to water-closets generally of means of separating the 
solid and liquid matters in the basin itself. Fourthly, in the application of a 
cock for regulating the pressure of the water from the mains which also 
regulates the supply to the basin. 


2641. W. PoTTs, Handsworth, Stafford, “* Apparatus for ventilating rooms and 
buildings.” — Dated 20th September, 1367. 

The patentee claims constructing and arranging in the cornices of rooms 
and buildings, or at the highest convenient part of the room or building, two 
independent or separate channels, situated at different levels, the upper one 
serving to collect and remove the hot and vitiated air from the room or build- 
ing, and the lower one serving to introduce ccoi and pure air into the room or 
building, the hot and vitiated air entering its channel, and the cool and pure 
air passing from its channel through ornamental or other perforations or 
wire gauze, as described. 

2665. A. MACKENZIE, andS. ROBINSON, “ Apparatus to be applied to cisterns 
Sor preventing waste of water.”— Dated 2ist September, 1867. 

In applying this invention to water-closet cisterns, for example, the patentee: 
construct inside the cistern, at the lowest part thereof, a gauge chamber of 
sufficient capacity to contain the requisite amount of water fur one flushing 
of the closet. A small aperture is made in the side of this chamber at the 
bottom for filling the same from the surrounding water in the cistern, such 
aperture being opened by the act of closing the princ'pal valve of the cistern, 
and closed when such vaive is opened, a small inlet valve being employed for 
that purpose adapted to the aperture referred to. At the bottom of the gauge 
chaw ber there is fitted the valve seat and valve, opening either into the old 
service box or into a supply pipe leading direct to the basin. This valve 's 
provided with a tubular spindle, having a piston, being connected to a float 
inside the closed chamber before referred to, and on the lower part of the piston 
is formed a valve cap, and on the upper part of the tubular spindle through 
which the piston works there 's formed a valvo seat, so that when the pision 
is rai-ed by the float to a given height, the second passage for water, namely 
the passage through the tubalar spindle, is closed, and remains closcd until, by 
the opening of the principal valve, the chamber is emptied. This piston 1s 
further coupled by a wire to the usual overhead weighted lever, which is, con- 
nected to the “ pull” or handle ot the cldset. The object of the entire arrange- 
ment is, First, to admit the full complement of water in the closed chamber 
to pass down through the principal valve when opened, and, Secondly, to 
permit of a certain gauged or regulated quantity of water sufficient to fill 
the pan of the closet to descend through the tubular spindle of the main valve 
after it has been ciosed. This latter is the result of the quantity of water ad- 
mitted to flow through the small open aperture, being in a certain proportion 
in excess of the quantity which can pass down through the tubular spindle or 
piston-valve, and, q ly, the chamber will in a short time become 
nearly full, and the float raised so as to close the inner valve. This float, how- 
ever, is not sufficiently buoyant to open the principal valve. 











Ciass 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
2672. ‘. R. COOPER, Birmingham, “ Fire-arms,”—Dated 21st September, 
1867. 


1 diech 


This invention has for its object the p of the d ge of 
fire-arms, and consists of the adaptation or use of a bol. or pin made to pass 
transversely through or bear against such part or parts of the fire-arm as will 
cause the said bolt or pin to fix the hammer, or to fix such other part of the fire- 
arm as will prevent the discharge of the fire-arm. 











Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. | 
2619. D. GARDNER, Glasgow, ‘Spring mattresses, sofas, couches, aud chairs.” — 
Dated ith September, 1867. 

This invention consists, essentially, of a mode of binding or fastening and 
retaining the helical volute or spiral concoidal wire springs, forming the main 
resting or seating part of spring mattresses, sofas, couches, and chairs in their 
proper position, ranged in horizontal, parallel, straight rows at any desired 
distance apart, both longitudinally and transversely, so as to cross each other 
at right angles, or diagonally at any other desired or suicable angle, by long 
flat straps or bands of thin rolled iron or steel (or in place of each flat band one 
or more wires might be employed) lying in the same direction as the rows of 
springs, and across the axial line of their ends, where the bands are made to 
cross each other and be laced under and over the end coil of the springs, so 
as to bind the springs to the frame or set of straps crossing each other, by 
preference in @ lacing manner alternately over and under each other, as well as 
oe the last wire at each side of the springs.—Not proceeded 

+) 

2643. be aan, London, “ Gas lamps and burners.” —Dated 
2 


. . 

This invention has for its object increasing the illuminating power of 
in outside and inside gas lamps, and, consists, First, in adapting to gas tee 
a reflector similiar to that used in “‘sunlights” of metal or earthenware, 
enamelled, silvered, painted or glazed, or prepared with any other suitably re- 
flecting surface, and of a conical, he’ » or other suitable shape, in 
combination with the ordinary sunlight burner, or with the improved burner 
described in the specification. Secondly, the invention consists in an improved 
barner. The reflector and burner are placed inside the lamp frame, one or 
more openings being left in the reflector for the escape of heated air. Spaces or 
openings are left or made around the Jamp frame to form a current for carrying 
off the heated air, and for cooling the reflector. The lamp frame is so con- 
structed that its top or bottom is removable, or movable on hinges to permit of 
cleaning or repairs. 


2648. J. G. TONGUE, Southampton-buildings, Chancery-lane, London, “Prepara- 
a of oils for — or other purposes.” —A communication.—Dated 


below the point at which the wick 
barns, is perforated with a series of small holes, so that when the oil rises to 
this point, it flows through the holes into an annular space formed by another 
tube which surrounds the wick tube, by which means any excess of oil is re- 
conducted to the oil reservoir. 


om, & RAFFAULT, Paris, “An improved petticoat.”—Dated 20th September, 
This invention consists in providing plaits, folds, creases, or gatherings in 





suitable parts of petticoats, with the object that the said plaits, folds, creases, 
in expanding should offer room for the knees or other protuberant 
and which plaits, folds, 
original shape, so as not to alter the general appearance of the petticoat. 

2650. S. Drevrous, Paris, ‘‘ Bread ovens."—A communication.—Dated 20th 


, 1867. 
This invention consists in combining the fire place for the boiler of a steam 
engivre with a bread oven or ovens, in order that the oven or ovens and the 





boiler may be heated simultaneously by the heat arising from the fuel of the 

fire place, whilst the engine serves for working a kneading machine, or other 

suitable apparatus, subservient in bread making. 
Class 8.—-CHEMICAL. 

Includin: 9 Special Chemical and Pharmaceutical Fuel 
Brewing, 9, Bleaching, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, , Manures, &c. 

2614. J.C. BAYLEY and D. CAMPBELL, John-street, Adelphi, London, “ Fire 

and fire revivers."’— Dated \7th September, 1867. 

This fire lighter consists of a ture of wood, dust, turnings, or shavings, 
and resin. The resin must be first melted and the sawdust or other materials 
above mentioned added to it; when thoroughly incorporated the composition is 
moulded into the required form, and when dry is ready for use. — Not proceeded 
with. 


2618. T. BELL, Hampstead, “‘ Improvements in treting the oxide of iron residues, 
4 ing, hy me principally, to extract sulphur therefrom.”— 
G , 186 


Here the inventor t:eats the oxide of iron residues with bisulphide of carbon, 
by which the sulphur is taken ap from the oxide; afterwards he draws off from 
the oxide of iron residue as much bisulphide of carbon as practicable, and 
treats it again and again in a similar manner with fresh bisulphide until there 
is no sulphur remaining in the oxide. He afterwards distils off, ana so 

the ining bisulphide, leaving only cyanides and a few other 

impurities in the oxide of iron, which may be afterwards burnt off or other- 

wise removed. To obtain the sulphur from the bisulphide of carbon he subjects 

it to distillation, by which the bisuiphide is driven off and recovered to be again 

used, and the remaining sulphur may be alterwards melted and formed into 
proceeded with. 


cakes or bars for use.— Not 
2620. T. STEVENSON, Wharf-road, City road, London, ‘‘ Manufacture of faggots 
or fire-lighters "— Dated \ith September, 1867. 
This invention consists in arranging the radial pieces of wood which are of 
uniform length round a central core or nave on which the inner end: of the 





buffalo, bull, ox, cow, calf, or other animal substances from which glue and 
size are generally made. 


2634. C. |). ABBL, Southampton-buildings, Chancery-lane, London, “ Apparatus 
ee een and 
—Dated September, » 
This invention has for its object to utilise the waste heat of furnaces and fire- 
places, and consists, mainly, in employing such heat to effect tie 
of the gaseous products of combustion from the furnace or fire-place that is to 
convert such gases, which consist, mainly, of carbonic acid and vapour of 
water, into combustible gases, such as carbonic oxide and n. 


2704. J. BOWeR, Hunslet, “ Manufacture of tron and steel.” —Dated 25th Sep- 
tember, 1867 


This invention relates. chiefly, to the manufacture of malleable iron, and 
iron applicable for manafacturingyinto steel, and consists in purifying the tron as 
hereafter described, whereby the inventor obtains a strong fibrous metal. He 
takes, say 4 cwt. of cast iron, which be melts in a puddiing furnace, and while 
it is in a fluid state he introduces and mixes with it about 2per cent. of chloride 
of aluminium, with a little carbonaceous matter, such as charcoal or sawdust, 
which he prefers to use in a moiststate. The iron is then puddied in the usual 
manner.—Not proceeded with. 


at eso 1867. . oi — 
The patentee claims, First, the use of alr and water together in refrigerators 
composed of separate flat tubes with internal partitions contained in a case, 
such air and water being used in the manner and for the purpose described; 
and, Secondly, the use of air and water together in condensers composed of 
cells or chambers with internal partitions contained in a case, the 

tubes forthe wriform flaid through the cells or chambers, and being 
cooled by the water and air therein as described. 


eae W. BENNIE, Glasgow, ** Moulders’ blackening.” — Dated 26th September, 


This invention consists in employing the following ingredients, namely :— 
First, shale, or the earthy deposits left in retorts in the first distillatory 
cess for obtaining crade, shale, 
substance ; second, still bottoms, or the coke or carbonaceous deposit left in 
stills in distilling shale oil, petroleum, tar, or other mineral oils; third, blind 
ar “tA ~ Ve sean fifth, wood charcoal ; and sixth, fireclay. 


—Not 
“* Preparation of paper which cannot be tampered 
without 


2715. J. JAMESON, Gateshead, 
with for the removal of writing | ue detection."—A communica- 
1 
’ 





‘ed 26th 

This invention consists in the p of a paper which will indicate any 
tampering therewith whatever. The inventor prints a design or designs in 
different colours in or on different media, the nature of the colours and the 





radial arms or pieces press un'formly. The outer ends of these radial pieces fit 

or rest in grooves or indentations made or cut in the curved pieces, which 

form the outer rim or felloe ot the wheel. When the whole are bound together 

with an enveloping string, and the wheel is dipped in melted rosin, the ar.icle 

will be ready tor use.—Not proceeded with. | 

2623. W. W. BURDON, Newcastle-upon-Tyne, “ Process of bleaching vegetable | 
Sibre.”— Dated \8th September, 1067. 

Here the putentee first takes the fibre or terial to be or on, and | 
dries it well by artificial heat ; he boils the soft material agi reduces the hard 
to shavings ; he then puts it into a caustic alkaline solucion, and boils ; he next 
washes it well from ali impurities, and exposes it to the light; he then puts it 
into a solution of chloride of lime, or a solution of lime and water, and allows it 
to remain some time. Next he adds sulphuric ac'd, or hydrochloric acid, and 
lets it steep, then washes and exposes it to the air on a floor, or on the grass ; 
he then boils again as before and exposes to light; and he washes again and 
repeats lying in the solutvvon and boiling, and exposes for some time to the air 
and light; and he uses the sulp of magnesia, steeping the material in it, 
and adding sulphuric acid, also nitric acid, and hydrochloric acid, as he fiuds 
necessary or convenient. 

2632. J. Rust, Lambeth, London, “ Material for decorative purposes.’ ~ Dated 
17th September, \»67. 

The patentee claims the manufacture of a new or improved material appli- 
cable for decorative purposes by melting glass and sand, or other earthy 
matter, together in a crucible or furnace, with the addition of metallic oxides 
or other colouring matters, and moulding or casting the same into the requisite 
forms. 

2637. J. G. WILLANS, Bay 








4, a, 
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“ 
’ “ 





¢ of iron.” — Dated 19th Septem- 


, 1867 

The patentee claims forming a mixture of manganiferous iron ore and such 
coal or other carbon as will cause it to cohere at a red heat, the carbon being 
in excess of the quantity required for combining with the oxgen in the ore, but 
insufficient to afford by blast the requisite heat for melting it after its reduction, 
and the smelting such mixture by other fuel in blast furnaces so as to obtain 
spiegeleisen or similar compound of manganese, carbon, and iron therefrom, as 
described. 

2656. «. F. MARCHISIO, Baker-street, Portman-square, London, “ Treatment 
and application of the residuum which results from the clarification and 
purification of cotton seed oil, dc.” - Dated 2\st September, 1867. 

The patentee claims, First, methods of treating the “foots” or residuum 
which results from the clarification and purification of cotton seed oil, and also 
of treating the residuum which results from the distillation, evaporation, or 
other analogous treating of *‘ foots,” and the production therefrom of a com- 
position in a liquid, semiliquid, or solid state, applicable for the various pur- 
poses mentioned, substantially as set forth and described. Secondly, the 
mannfacture and preparation of isolating preservative and anti-corrosive com- 
positions, substantially as described and set forth, or any mere modifications 
thereof, 

2657. J. HARGREAVES, Appleton-within- Widnes, L 

iron.” -~ Dated 2\st September, 1867. 

This i i as T to a p’ patent, dated 22nd August, 1867, 

(No. 2407) and relates to the use of a solution of chloride of manganese for 

separating shale and pyrites from coal. The patentee claims the use or em- 

ployment of chloride of manganese, substantially in the manner and for the 
purpose set forth. 

2661. D. T. LEE, Birming . Ig or 
vegetable food.” —Dated 21st September, 1867. 

This invention consists in combining extract of meat of any description in 
any proportion, and prepared in any suitable manner, but, by preference, upon 
Liebig’s formula, with flour, meal, bran, cocoa, sugar, or other edible vegetable 
product, and then preparing, cooking, or otherwise treating the compound i) 
the form of biscuits, cakes, sweetmeats, or any other form in which it may be 
adapted for consumption.— Not proceeded with. 

2666. D. SPILL, South Hackney, ‘' Treatment of xyloidine.”—Dated 2\st Sep- 
tember, 1867. 

This invention consists in the substitution for such dehydrated spirit or 


}, ow", t 





e of 





h “A J, 4a, hinaté, 





of animal with 





naphtha of a’cohol, which has not been subjected to the process of dehydration, 
in conjunction with and in combination with certain subst and p ia 
mentioned in the fication, which sub and are soluvle 





therein, and which are insoluble, or nearly so, in water, such, for example, 
as fixed oils, vegetable oils, essential oils, resins, gum resins, spirits of turpen- 
tine, fate, light oils, and naphtha from coal and mineral naphthas, and the 
patentee employs such substances, or mixtures of the same, in such propor- 
tions as that although the subst individually possess but little, if any, 
solvent action on the hydrated xyloidine, they shall, by suitable admixture 
with alcohol, be rendered solvents of the same.— Not proceeded with. 
2668. A. AITCHISON, Peckham, and H.J. GRANTHAM, Bermondsey, 
“ Production of carburetted gas.” — Dated 2ist September, 1867. 
The patentees claim the method of carburetting gas by causing the same to 
pass into a globe or vessel containing any suitable hydrocarbon saturated in 
conjunction with sponge, or other absorbent materials, whereby the traverse or 
passage of the gas through the globe to the burner causes it to take up a suf- 
ficient quantity of hydrocarbon vapour to carburet the gas and increase its 
— power; and also the apparatus employed therein, substantially 
as specified. 


2678. J, HARGREAVES, Appleton-within- Widnes, Lancashire, “Separating pyrites, 
shale, and other impurities from coal.”—Dated 23rd 1 et: ‘ 
Here the separation of impurities from coal is effected by the employment of 
a solution or liquid, called by the inventor the separating solution, of a density 
intermediate between the specific gravities of the coal and the imparities to be 
When the impurities are of higher than 
the separating solution is of such a density that 
impurities will sink to the bottom of the vessel 
solution ; but when the impurities are lighter than the separating 
solution is made of less density than the coal, and the imparities, 
so that the coal will sink while the impurities will float. separating solu- 
tion can be obtained by mixing sulphate of soda, chloride of calcium, chloride 
of iron, or chloride of manganese in water, or by using any other salt or 
suitable agent or substance.— Not with, 





passing or forcing through the animal charcoal a 
suitable heated gas or mixture of gases. It is desirable for the gas or mixture 
of gases to contain as small a proportion as possible of free or 

oxygen, or similar gas that would act injuriously on the animal 
proceeded with. 


2685. A. ZIEGELE, Mincing-lane, London, “ Manufacture of E; salts.” —A 
communication.— Dated 23rd September, 1867. siete 
This invention in manufacturing Epsom salts from the kiserit con- 


consists 
tained in theStassfurt and Duhalt Abraum salts; also from the refuse obtained in 
the manofacture of muriate of potash in the form of kiserit. 


one, & H. a tag ae Hants, ‘‘ Manufacture of paper, dc.” —Dated 
This invention has for its object the incorporation of animal substances with 


media being such that part of the design will be effaced or injured by the 
action of heat, part by the action of chemical gases, part by attrition, part by 
the action of water, alcohol, ether, or other solvents. 
2721. J. FORDRED, Blackheath, “ Bleaching and purifying parafin.”—Dated 
26th September, 1867. 
This invention is performed in the following manner :—Having melted the 


| crude paraffin and allowed the impurities to subside in the usual way the 


inventor runs the liquid paraffin into a vessel, and having raised the tempera- 
ture to 260 deg. Fah. or thereabouts he adds thereto sulphuric acid, and 
agitates the mixture well (preferring hot air for that purpose). He then keeps 
it warm to allow the tar and colouring matters to deposit. After it has 
become clear he draws it off from the sediment and boils it in contact with a 
weak solution of glue by the aid of free steam until the glue has taken up and 
combined with any free sulphuric or sulphurous acid the liquid paraffin may 
contain, or it may be washed with the solution of glue by mechanical means ; 
on allowing the whole to repose the liquid paraffin will become transparent and 
bright. Or in lieu of this glue treatment he draws off the clear liquid paraffin 
and mixes with it ground fuller’s earth, agitates it, and allows it to settle. It 
is then diawn off and mixed with about 15 per cent. of spirit (more or Jess) 
and run into tins and allowed to cool. When thoroughly set the cakes are 
submitted to hydraulic pressure in the usual way, and finally filtered through 
animal charcoal, as is well understood.— Not proceeded with. 

2731. L. DE LA PEYROUSE, Somerset-street, Portman-square, London, “ Treat- 
ment of paraffin, fatty, and resinous matters.”"—A communication.—Dated 
27th September, 1867. 

Raw or crude paraffin of commerce is a mixture of paraffin, tar, carbon- 
aceous matters, heavy mineral oils, and colouring matters, and the purification 
or refining of such paraffin as well as its decoloration consists in the separa- 
tion of the before-mentioned substances. In orJer to effect the separation of 
the tarry and carbonaceous matters the patentee employs certain chemical 
agents which possess the property of removing the hefore-mentioned impurities 
and of concreting a portion of the heavy oils cont&ined in the paraffin. He 
also employs such chemical agents as will effect the precipitations of the tarry 
matters contained in the crude paraffin as well as the precipitation of the 
colouring matters, so as to yield paraffin entirely free from tarry matters, and 
both limpid and transparent, and of a white or grey or pale yellow colour. He 
also adopts as a method of separating the tarry matters from the crude paraffin 
maintaining the same in a state of fusion for a given time at a temperature of 
about 60 deg. Cent. The tarry matters and other impurities being denser 
than the paraffin sink, and the paraffin is withdrawn in a purified condition. 
2736. H. B. BONNEVILLE, Porchester-terrace. Bayswater, “ Improved process for 

treating skins in order to separate therefrom the hair and wool, and in the 
preparation of the hair for the manufacture of hats."—A communtcation.— 
Dated 28th September, 1867. 

The patentee claims, First, the use of the sulp Iphydrate of calcium 
engendered in the very tiesue of the skin for depilating , Secondly, the leather 
obtained by means of this process with the skins of rabbits, hares, rats, and 
beavers ; Thirdly, the preparation of the hair in the manufacture of hats with a 
solution of sulphur. 

2753. J. DEWAR, M. D., Kirckaldy, Fifeshire, ‘‘ Preserving potatoes.” —Dated 30th 
September, 1867. 

This invention consists in subjecting potatoes to the action of sulpharous acid 
for the purpose of pre-erving them in a condition suitable for food. The patentee 
does not saturate the substance of the potatoe throughout with the acid, bat 
merely subjects the surface to the action thereof. 


Class 9.—KLECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
2952. F. A. PAGET, York-buildings, Adelphi. London, “ Preventing the deviation 
of the compasses of iron or steel ships.” —Dated \3th , 1867. 

In this provisional specification the inventor states that he claims the follow- 
ing :—First, demagnetising or altering the state of the magnetism of iron 
vessels, or any parts of or on such vessels, by encircling the vessels or the parts 
of or on such vessels with an electric spiral or spirals, as described. Secondly, 
the employment of any kinds of galvanic battery for the purpose of supplying 
the electricity to such an electric spiral or spirals. Thir¢ly, the employment of 
any kind of magneto-electric machine for the purpose of supplying the elec- 
tricity to such an electric spiral or spirals. Fourthiy, the employment of any 
kind of induction apparatus in combination with a battery. Fifthly, the em- 
ployment of any commutator, or any rheostatic apparatus for regulating the 
currents from the battery, or from the magneto electric machine. Sixthly, the 
employment of men with diving dresses for winding or unwinding the 
metallic wifes round the hull. Seventhly, the employment of the insulated 
wire in the form of open rings,which are afterwards united b 
known means. Eighthly, the combination of this process with that by 
the plates are rubbed with a permanent or electro-magnet, which iatter pro- 
cess, however, he does not claim by itself—Not proceeded with. 


Class 10.—MISCELLANEOUS. 
Including all Specifications nct found under the preceding heads. 
2585. J. W. HALFPENNY, Aldersgate-street, London, ‘* Tobacco pipes." —Dated 

12th September, 186' 





Es 





whence it passes through the orifice first mentioned, into a receptacle provided 
for the purpose at the bottom of the pipe, the smoke thus passing through into 
the stem entirely freed from the essential oil. — Not with. 
2586. C. OATES, Sea Worcester, “ Fire-escapes and ladders.” ~ Dated 
lath ° 
This invention comprises, among other features, the following :—Upon the 
axle of a pair of wheels, which serve as the means of transport of the 
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vegetable fibres in the production of paper, and thereby togive greater strength | 
thereto. The patentee employs either skins or refuse parts of the skins of 
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with elliptical and square grooves alternating 
as described and ilJustrated. Lastly, making 
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high billeting or reducing rolls-with flattening and edging grooves, substantially 

as described and illustrated. 

2589. H. SYMONS, Dulwich, “ Fire-quards and fire-screens.”—Dated 13th Sep- 
tember, 1867. 

Th's invention consists in making fire-guards and fire-screens of a number of 
leaves made in various designs, either of plate-metai or variegated wire-work, 
each of which leaves has an entirely indpendent action, and revolves upon an 
axis which is attached to hooks adapted to fit on the bars of any stove or grate 
ordinarily used in domestic dwellings.—Wot proceeded with. 


2561. C. E. BROOMAN. Fleet.street, London, ““ Improved thermometer .”—A com- 
munication —Dated 


10th September, \867. 

Trois inventioh consists in the construction of a metallic thermometer of great 
simplicity and economy of manufacture. It is based on the dilatation and 
contraction of a bi-metallic spring band to variations of temperature. 
—WNot with, 

2514. G. Cope Liverpool,‘ Apparatus for pressing and shaping cigar bunches.” 
—Dated ‘th Seplember, 1867. 

This invention consists of two frame pieces made of wood, &c., so fitted with 
proj their faces that when they are placed together into 
the positions they.oceupy when giving pressure for either shaping or pressing, 
a number of moulds or openings are left b them, each one an exact nega- 
tive of the shape of the cigar the apparatus is designed to produce. The re- 
cesses on one of the frame-pieces are formed by ana between prejecting sliding 
blocks, the face sides of which project like the teeth of arack. These blocks 
slide on feathers or ribs secured to the frame ; they are coupled together by a 
flexible or elastic band, by which they can be separated from each other a short 
distance. The recesses on the other frame are the spaces between sta’ 
projections 
2516. J. 8. HENDERSON and J. MactnTOSH, Aberdeen, ‘‘ Manufacture of metal- 

lic cases or canisters.’’—Dated 5th September, \867. 

This invention has reference to a former patent, dated tith July, 1867 (No. 
2033). Under the present invention, after the cylindical part of the canister is 
formed, the bottom is placed either on itor into it, and the cylinder, together 
with the bottom, are placed upon a revolving p'attorm or stand, which is put 
in motion either by manaal or other motive power. The parts to be soldered 
have a ring of solder placed on or in them, and a heated bolt or jet of flame 
from a compound or other blow-pipe is brought to bear upon the solder or part 
to be soldered. and the solder as soon 28 melted fills into the spaces between 
the end or ends and boty of the canister, and effectually joins these parts 
After the canisters are filled the cover is soldered to the body of the canister 
in a sin ilar manner. 

2525. T. HODSON, W. MARSH, and J. RISLEY, Bedford, ‘‘ Lubricating shafts, 
é&c.”—Dated 6th September, 1867. 

This invention consists in the use of achamber or cavity within the lower 
part of the bearing to contain a lubricant, which is transferred or supplied from 
the chamber to the shaft by a cylindrical roller of cork, felt, flannel, leather, 
&c; this roller is mounted on a spindle, and slightly projects through an aper- 
ture in the bearing, so as to be lightly in contact with the shaft, so that the re- 
volution of the shaft causes the revolut on of the roller, and the iubrication is 
thus effected by self-acting means.—Not proceeded with. 

2593 W.F. BATHO, Birmingham, ‘‘ Apparatus for heating, evaporating, and 
cooling liquids.” —Dated 18th September, 1367. . 
The patentee claims, Firstly, making that part of the apparatus in which the 
heating and evaporating is ¢ffected, or which, when used as:a refrigerator, 
tains the refrig liquid, of a coil or coils of pipes, combined with a 
series of pendant tubes, substantially as described and iilastrated in the draw- 
ings. Secondly, the construction described and illustrated in the drawings of a 
deflector or guide for the pendant tubes of apparatus used for heating, evapo 
rating, and cyoling liquids, by means of a screwed bush of brass, or other 
non-corrosive metal or alloy at the top of the said outer tubes as described. 
2595. J. M. NAptER, Yorb-road, Lambeth, London, ‘‘ Wine-glasses."—Dated 
13th Se, 1 











‘ ° 

This invention has-for its object improvements in wine-glasses which are not 
provided with a foot at base, and in the stands or holders for supporting them 
{such as are described in the specification of a patent dated Lith March, 
1865, No. 693). and consists in furnishing such wine glasses with m vable 
stems, of any suitable material attached to the bowl of the wine-glass by 
screw, spring, or other convenient fastening, so that they may be removed and 
replaced with case. 

2501. J. ANTIL, Fork-road, Wandsworth, G. Grimes, Commerctal-road, 
Lambeth, and H. C. TUNKS, Christchurch-street, Chelsea, London, “ Con- 
struction of cores used in casting metallic pipes or tubes of @ curved or 
syphon form.” —Dated 4th September , 1867. 

This invention consists in forming the cores of such a material that they 
may be easily broken to pieces and removed from the interior after the cast- 
ing is leted. The the inventors make use of is the ordinary 
plaster of Paris, which they mix up with hair, cotton, or any other animal 
or vegetable fibrous material, in order to bind and strengthen it.—Not pro- 
cceeded with. 

2602. H. A. BORDIN, Paris, “‘ Apparatus for preventing sea sickness.” —Dated 
14th September, 1867. 

The patentee makes use of a flexible bandage or apparatus to go round the 
upper part of the human ‘ace, and so adapted that, when suitably pressed by 
the fingers, or kept air-tight by any other suitable means, the light sball be 
excluded from the eves, whilst, in order to prevent the apparatas from pressing 
on these latter or injuring them, two protuberances are formed in the apparatus 
opposite and over the,eyes so as to allow to these latter their free movement. 
The apparatus can be fixed to the head of an elastic band or any other conve- 
venient fastening. 


2603. R. CANHAM, Clerkenwell,“ Apparatus for sharpening knives, &c.”—Dated 
14th September, 1867 

This invention consists, First, in the employment of cylinders or rods of 
steel, stone, or other suitable material, fixed on end at any desired angle to 
each other, and mounted in suitable holders, wlth or without capability of ad- 
justment to different angles, according to the particular angle desired to be 
given t» the edge of the instrument to be sharpenet. The invention also con- 
sists in the employment of suitable guides to maintain the knife or other 
article in the desired position whilst sharpening the edge. 

2607. K. A. MCKE&AN, Southampton-buildings, Chancery-lane, London, “ Ap- 
paratus for cutting or working rocks, &c.’""—A communication.— Dated loth 
September, 1*67. 

This invention will probably be described and illustrated in a future number 
of this journal. 


2610. W. J. CUNNINGHAM, New Oxford-street, London,‘ Apparatus to be em- 
ployed to sewing machines.""—Dated With September, 1867. 
Th:s invention cannot be described w thout reference to the drawings. 


2609. G. F. BRADBURY and T. CHADWICK, Oldham, “ Sewing machines.”— 
Dated Voth September, 1867. 

The first and second parts of these improvements are only applicable to the 
Wheeler and Wilson class of sewing machines, butethe third part of the 
improvements is applicable to other sewing machincs, as well as to the 
Wheeler and Wilson class, First, the improvements relate to arrangements 
of the cloth presser and actuating parts, the object of which is to dispense 
with the necessity for an additional spring, to make the spring employed adjust- 
able so as to regulate the pressure upon the fabric, and facilitate the changing 
of the spring if required, It consists in boring out and tapping the upper part 
of the holder for the presser stem, and fitting a screw in it which, while it 
forms a guide for the upper part of the pre-ser stem to slide through, also 
serves as the abutment for the spring which surrounds the stem and acts 
against a shoulder at its lower end. By turning the screw above mentioned 
the tension upon the spring can be regulated. In place of the arranzement 
above described a screw nut may be placed upon the lower part of the st-m of 
the presser to form an adjustable shoulder for the spring to act against, the 
exterior of the screw nut also forming a guide to the lower part of the stem of 
the presser. The stem is lifted and held up by an eccentric or slotted plate 
acting upon one-of the projections from the stem, which serve to keep it from 
Totating. Secondly, the invention relates to an improved. arrangement of the 
needle plate, whereby it can be readily changed or removed without taking off 
the cloth plate, and the improvement consists in removing a part of the level 
from one edve of the needle plate, so that it can be inserted in its place by 
first entering the beveiled edge on one site, and then giving it a slight end 
movement to cause those parts of the bevelled edge remaining upon the other 
side to sl de into the dovetail of the clot: plate, the needle plate being secured 
by the head of a screw, which enters a notch in the edge of the needle plate. 
Thirdly, the invention relates to an arr. t for p ting a sewing 
machine from being turned backwards. it consists in placing a pawl upon 
a joint or fulcrum so a3 to act upon the driving pulley or fly-wheel, the end of 
the paw! which acts against the smooth periphery of the pulley or fly- 
wheel being covered with leather, &c., so as to give aihesion. This pawl 
80 arranged will allow the fly-wheel or pulley to rotate freely in the right 
@irection but will adhere and press against the periphery of the fly-wheel or 
pulley if turned in the opposite direction. This pawl has a projection or 
handle which can be lifted to remove the pawl when it is desirable to turn 
the wheel backwards. The leather upon the end of the pawl may be dispensed 
with if its end is made to fit a groove in the periphery of the pulley or fly- 
na or if the end the paw! is forked, and the fly-wheel or pulley is formed to 

it it. 


2615. T. TURNER, Bristol, *‘ Mounts or holders for maps, &c."—Dated \1th 
September, 1867. 

This invention consists in constructing mounts or holders of two half rollers 
or cylinders—that is to say, a roller or cylinder divided longitudinally, and in 
providing means for fastening the half rollers or cylinders together at each end. 
This provision for fastening consists either of a cireular groove formed near 
each end of the roller to receive an elastic band, or of two plain or internally 
threaded conical or other suitably formed caps made to receive the two ends of 
the roller which are of corre-ponding form. The top of the map, tabdiet, or 
other article or articles to be held is placed between the two rollers, and the 








2616. 8. Jay, Kentish” Town, London, “* Apparatus adjusting or securing 
scarfs, &c.""—Dated \7th September, 1867. ” 

The object here is to prevent scarfs and neckties from rising up the collar, 
and the invention consists of two main parts, viz.,one or more turned-down 
pins or points which are inserted into the article to be adjusted or secured, and 
one or more turned-up hooks, preferably flat, to take under another article of 
apparel, which, in the case of scarfs.and neckties, would be‘the collar. These 
two parts are connected together by a p'ece of tape and their distances may be 
adjusted as required.— Not proceeded with. 

2626. J. SOAMES, Greenwich, “ Candle firer.”—Dated 18th September, 1867. 

This fixer consists of a metal button or disc of a suitable diameter, 
with ashank or pin on its under side, and having on its upper side or face 
claws or angular and tapered prongs, of which there may be three or more, 
of any convenient height, projecting upwards, for receiving and holding the 
lower end of the candle. To the shank or pin projecting from the under side 
of the button or disc a spring is fixed. This spring is made of suitable dimen- 
sions to be received into the-socket of a candlestick, according to its diameter, 
and the size of the candie to be used, and by. the expansion of the spring firmly 
secures the candle and candle fixer. — Not proceeded with. 

2629. R. WATSON, Liverpool, “ Apparatus for distributing gas for heating and 
lighting.” — Dated 19th September, 1867. 

Here the inventor erects at or in ication with gas a strong 
metallic vessel, called by him the container. By a pump, or a series of pumps, 
the one delivering into the other, or by water pressure or other.means, he 
forces or compresses gas into the iner, and intains a high p 
therein. A number of taps or valves are fitted into the container, through 
which the high-pressure gas is deiivered into portable vessels, called by the 
inventor the distilling vessels, The distributing vessels are “those which are 

from the container, and are carried to the places where the 
gas is required; they are made of metal of a cylindrical or other 
suitable shape, and are provided with taps or valves and connections 











and quickly coupled on to and di d Lamps to which tke 
said distributing vessels are connected at the place where the gas is to be 
burnt. or the said vessels vhemselves, are fitted with means for controlling or 
cutting down the pressure to a proper burning point, and such means consist in 
fitting ‘into a small. vessel in the delivery pipe, or in an enlarged part 
of the delivery pipe, sponge or other porous and compressive material. 
The gas in its passage to the burner, by first coming into contact 
with one side of the said sponge or other material, compresses it and 
reduces ‘the area of the openings therein more or less in proportion to the 
Pressure, and so allows at all times only the required quantity to pass to make 
proper combustion.— Not proceeded with. 

2631. P. PorTER, Fleet-street, London, ‘‘ Map, blind, scene, and picture roller.” 

Dated \9th September, 1867. 

This picture rolicr, &c., consists of an upper frame or moulding of twice 
the usual breadth to admit of rolling or folding lengthways, and parallel to 
this frame is attached a roller turning on its axis, supported at the rends, 
and leaving room for the map, scene, or picture to move easily up and down 
between the roller and the upper frame or moulding. The maps, pictures, 
scenes, or blinds are provided with a roller at each end, and being reversed 
they may each be respectively exhibited while the upper frame remains in 
position by means of a cord attached to each roller in the centre, by which 
they may be elevated or depressed at pleasure.—Not proceeded with, 


ee Norwich, ‘* A polarising kaieidoscope.”—Dated 19th September, 


This invention consists in a combination of apparatus whereby the varied 
changes of pattern produced by the well-known instrament termed the 
kaleidoscope are viewed by means of polarised iight.—Not proceeded with. 

2635. 'W. MOLINEAUX, Wolverhampton, ‘‘ Machinery for rolling rods, bars, 
and plates of iron and steel, d&-c.’'—Dated \9th September, 1867. 

This invention consists of an arrangement of parts for acting upon the upper 
roll of a pair of rolls so as to lower the said upper roll to the required extent, 
and at the required t'me, to prod ice the desired taper or varying thickness, or 
irregular figure, in the bar, rod, or plate passing through the rolls.—Not pro- 
ceeded with. 

2636. T. BLETCHER, Southampton-buildings, Chancery-lane, London, “ Sewing 
machines. ’— Dated \9th September, 1867. 

This invention relates to sewing machines which work with two threads and 
produce a stitch known as the “lock stitch.” The improvements consist, 
chiefly, in the novel construction, arr and ination of devices 
for forming the stitches, and in the mechanism for operating the same. The 
upper thread is carried by a vertically rec'procating needle, and is thereby 
passed through the cloth or other material in the usual manner, The under 
thread is carried by a bobbin, which is supported to turn freely upon a pin or 
rod enclosed in a case or holder. The latter is somewhat similar in form to 
the flying shuttle employed in other sewing machines, but instead of being 
caused to move through the ‘oops of needle thread, the holder remains 
stationary while the successive loops of thread are passed over it by.means of 
a vibrating hook or particular formation, and a lever with elastic arms. The 
hook places the loop upon the point of the bobbin case, and the elastic lever 
draws the loop upward between ‘the case and its support, and tightens the 
thread as eaeh stitch is formed. 

2644. A. M. CLARK, Chancery-lane, London, ‘‘ Means of tinting or colouring 
— Jlowers and foliage.”—A comnunication.—Dated 20th September, 
67. 

Here ‘the inventor applies the colours by the aid of chromolithography, by 
which means he obtains the desired result in a speedy and economical and 
more perfect manner than hither:o, mineral colours being employed instead of 
vegetable, which are infinitely niore expensive. —Not proceeded with. 

2645. FJ. M. A. GuRGON, St. Brieux, Départment des Cotes du Nord, France, 
“ Form fixing typographic apparatus.” —Dated 20th September, 1867. 

This invention cannot be described without ref to the d ings. 

2646. C. MCDERMOTT, Brixton, “ Sponge for cleaning slates, £4” —Dated 20th 
September, 1867. 

This invention cons'‘sts of an india-rubber hollow ball and a piece of sponge, 
the sponge being attached to the ball by an aperture in the rubber, into which 
a corner of the sponge is fixed, If the air be pressed from the ball and the bali 








corresponding to those on the container, so that they can be easily | 








then dipped into water it will fillimmefliately, and the sponge can be moistened 

from time to time as may be required by a slight pressure of the ball.—WNot | 

proceeded with. 

2647. C. McDERMOTT, Brixton, “ Metallic seal for lopes.”—A a- 
tion.—Dated 20th September, 1867. 

Here the inventor employs, First, an eyelet of the ordinary shape and size, 
but having a brim or head of about the size of a threepenny piece. At the edye 
of this brim are two small prongs at an equal distance from each other, and 
bent parallel with the evelet; Secondly, a round piece of metal of about the 
size of a threepennny piece, having a hole in the centre of the diameter of the 
eyelet above alluded to. At the edge of this metal are two prongs at an equal 
distance from each other, and bent at right angles tothe body of the metal, In 
applying this contrivance to an envelope the brim of the eyelet is fastened to 
the inner flap of the envelope by the two prongs, which are pressed through 
the paper and clenched on the reverse side. The round piece of metal is | 
fastened to the outer or gummed flap by the prongs in a similar way, the hole | 
in the centre of the meta! being carried through the paper. When the envelope | 
is closed the eyelet comes through the outer flap and the metal attached to it, | 
and is then clenched or bent down.— Not proceeded with. } 
2651. E, H. Newsy, King William-street, London, *‘ Alarm apparatus.”— | 

Dated 20th September, 1867. | 
| 





This invention relates to an apparatus which is chiefly designed for tem- 
porary attachment during the night to the door or window of a bedroom to 
indicate any attempt made to open the said door or window. The apparatus 
gives warning by means of a hell which, by the action of a simple arrangement | 
of clockwork, is caused to ring violently when a vibrating hammer or striker 
is released from a catch or stop. — Not proceeded with. 

2652. W. HALL, Salford, Lancashire, “ Separating yeast from liquid matters.” | 

— Dated 20th September, 1867. } 
The documents relating to this invention cannot at present be seen. | 
2655. P. CRANSE, Dorset-square, London, “ Ventilators for hats, &¢.”—Dated | 

21st September, 1867. 

This invention consists in the adaptation and application to a hatofa con- | 
cave ring of thin sheet metal of about | jin. to 2in. internal diameter so placed | 
as to cover apertures formed in the hat, the inner edge of such ring being fixed 
to the hat, and a space being left between the outer edge of the ring and the 
hat. By this means the air entering through the apertures, instead of passing 
directly on to the head as usual would be deflected and diffused by eseaping at 
the space between the outer edge of the ring. and the hat.—WNot proceeded with. 
2662. B. and A. B. BLACKBURN, Hans-plac:, Chelsea, ‘“‘ Lucifer matches or 
tapers.” — Dated 2\st September, 1867. 
This invention has for:its object to prodace a lighted taper or match which 
will burn sufficiently long, say five or ten minutes, to admit of sealing two, 
three, or more letters or parcels. To this end the ‘invention consists, First, in 
employing short lengths of wax taper or wax matches provided at one end 
with an igniting composition which will ignite upon the application of friction. 
The opposite ends of these short len.zths are inserted in a solid combustible com- 
position, such as wax, tallow, or stearine, which is contained in .@ small or 
shallow cap. When this ition is cold it solid and hard, and it 
will firmly hold the match in place. Any convenient number of these small 
cups are to be fixed on a piece of cardboard, weod, clay, &c., so arranged that 
the matches or tapers may be brought in succession against a projecting ‘hard 
ae, by rubbing against which their prepared ends will be ignited by the 
ction. 
2663. J. METKLEJON, Dalkeith, ‘‘ Apparatus for lifting, lowering, and transport- 
ing heavy bodies.”—Dated 2 st September, 187. 

This invention ts carried out.as fullows:—At the entrance, one end; or other 
convenient part of the building, a wheel is placed eentrally or thereabouts, | 
between the adjacent sides. An endless chain or band passes over the wheel 
by pulling which the wheel is actuated. On the same axis as that to which the 











elast'c bands or caps.are then fitted over their ends, so as to keep them together, 
whereby the map or other article is securely held between them. ; 


wheel is placed there is attached a drum, the periphery of which is formed to 
receive the links of a chain, the two ends of the chain being passed.thence.over 


pulleys, and downwards through guide-eyes at each side of the building. To 
each end of the chain a hook is attached for hulding the body or vodien to. be 
lifted. On either side of the building in which the hoisting apparatus is erected 
angle T or channel iron gu‘des are placed, upon each of which a travelling car- 
riage is placed, and which is provided with hooks, so that when it is cesired to 
transport a body it is raised by the lifting gear and attached to one or more 


' hooks on one of the travelling carriages, and when so placed the transportation 


is easily effected by ar attenda it pushing the carriage along the guides to the 

—— wee wt ae o = or bodies wy be detached and lowered by 

means similar to that used for raising it, or by other lowering arrangement at 

present in use.— Not proceeded with. ” 

2667. T. Muir. Glasgow, ‘' Washing rollers and blankets used. by printers.” ~— 
Dated 2\ st September. 2 


1867. 

Here the roliers to be washed are placed with their journals resting in brackets 
projecting upwards from a trough. In the trough a large revolving can or drum 
is placed, the can or drum being covered with blanket. The rollers to be 
washed are so disposed that when placed on the blankets their surfaces rest or 
bear upon the flannel covered surface of the large revolving ean or drum. and 
when the latter is revolved its frictional contact with the printing rollers 
causes them also to revolve. Across the top of the washing machine a perio- 
rated pipe extends, and it is connected at the centre or thereabouts with a 
‘vessel or reservoir containing the washing fluid, which, as the mache is in 
action, drops through the perforations on to the rollers, and these being rubbed 

‘by the action of the blanket on their surfaces during the time that the washing 
liquid is fatting causes the ink and other matter adhering to them to be re- 
moved. The washing is finished by running clean water over the rollers after 
the washing liquid has been used. 

=. - tees Paris, ‘‘ Manufacture of metallic pens.’’— Dated 2\st September, 

The first part of this. invention has for its object the hardening of the points 
of metallic pens to. rexder them more durable. For this purpose, after the pens 
have been tempered and split in the ordinary manner, the patentee places 
around the points of each pen a small bead or collar of copper (or other metal 
that is a good conductor of heat): he then heats the point in a flame, or by a 
blow pipe, and plunges it either into water or oil, or otherwise cools it rapidly; 
pg means the points of the pens may be so hardened that they wiil even 
cut glass. 

2673. G. W. MCGEORGE, Pimlico, ‘‘ Pipes for smoking.”—Dated 23rd Sep- 


» 7. 

This invention consists in the adoption of an outer bowl as usual, and a par- 
tition or partition-bowl or receptacle for the oils disengaged in smoking (ihe 
same being provided with an aperture or apertures for the smoke), and an inuer 
bowl for ining the sub to be used for smoking, also provided with 
an aperture or apertures for the smoke, as set forth, whereby the disengaged 
oils are deposited in the partition-bow! or receptacle,.and kept separa.ed irom 
any saliva from the mouth which may find its way into the stem or outer 

wi. 

2675. J. GRIFFIN, St. Ann's-road, and F. GREEN, Watling-street, London, 
“ Apparatus to be used in the manufacture of envelopes.”—Dated 33rd Sep- 
tember, 1867. 

The First part of this invention relates to certain improvements in envelope 
folding machines on the rotary principle, and consists in making the cheeks 
straight instead of in an angular or irregular shape, and carrying the rollers 
on gun meta! journals in slot holes in the cheeks; also increasing the back and 
front flaps of the envelope by causing the knife on the upper roller to make the 
crease on a small slip of india-rubber set in a groove in ‘the ‘under roiler 
instead of on a band; also in a dishing piece which receives and folds the first 
flap after tt has passed through the rollers above-mentioned, and two pieces or 
guides of thin steel which ho:d down the envelope and keep it from puckering. 
It further consists in the use of a templet fixed so that the envelope may pass 
under it when it leaves the roller and creaser which has creased the end flaps, 
‘in two pieces of steel with bevelled edges which fold the end flaps over as they 
pass from the templet; and, finally, in a piece of metal fastened to a bar 
carried on the frame of the machine into a cavity in which piece of metal the 
envelope passes for the folding of the last flap, the envelope passing thence 
bottom upwards into a box the size of the envelope, and from which the en- 
velopes are withdrawn by the bottom in regulated nb The lope is 
gummed and stamped in passing through the creasing rollers, as in other 
machines on this principle, and by simply altering the adjustment of the parts 
of the h it fulds lopes of diff sizes. The Second part of the 
invention relates to a novel apparatus for feeding envelope shapes into folding 
machines, 

2681. R. WAPPENSTEIN, and A. LAIDLAW, Bury-court, St. Mary-aze, 

“ Envelopes.” —Dated 23rd September, 1867. 

This invention consists in the addition to an ordinary envelope of a metallic 
ring or plate with indents or teeth bending upwards or downwards, This ring 
or plate is placed in or upon the envelope, and by means of pressure with the 
thumb ora stamp the teeth are bent upwards or downwards, and thereby 
grasp the flaps or folds of the envelope, and secure it from being opened with- 
out detection — Not proceeded with. 

2676. J FLETCHER, jun., Salford, “ Steam or other power hammers.”—Dated 
2%rd September, 1867. 

This inven ion relates, First, to the hammers driven by a crank or cam shaft 
actuated by steam or other power, and consists in an improved mode of start- 
ing, stopping, and regulating the speed of the hammer by @ lever upon a shaft 
having two cams, one of which applies a brake to the fly-wheel, and the o.her 
throws the «riving power out of gear, or shuts off the steam. The inventi.a 
consists, Secondly, in making the top or upper part of the hammer block hollow 
for the reception of two spiral springs acting above and below a disc or piston, 
which is connected by a link to the crank shaft driven by steam or other power, 
As the crank sha/t revolves the disc or piston acting on the springs raises and 
lowers the tup or hammer block, the force of the blow depending upon the 
weight of the tup or ha:nmer block, and parts connected therewith, the speed of 
the crank shaft and the strength of the springs. Instead of springs atmo- 
spheric air or other elastic medium may be employed.— Not proceeded with. 
2679. W. BEARDMORE, W. BROCK, and A. C. KIRK, Glasgow, “ Furnaces.” — 

Dated 24rd September, 1867. 

Thi; invention relates to a convenient means of regulating the internal con- 
dition of a reverberatory or similar furnace, in order to deprive its interior of 
free oxygen when desired, and consists in introducing into the interior ot the 
furnace at some convenient point over the fire, or between the fire and the 
object to be heated, materials:having a strong affinity for oxygen, such as the 
various hydrocarbons, other products of the distillation of carbonaceous or 
organic sub tances, hydrogen, carbonic oxide, or any mixture thereof.— Not 
proceeded with. 

2683. A. M. CLARK, Chancery-lane, London, “ Boots and shoes.”—~A communica- 
tion — Dated 23rd September, 1867. 

This invention consists in fixing a metaliic frame to the insoles of boots and 
shoes provided wih mortices of the forms indicated for receiving pins or pro- 
jections fixed on a separate sole, by which means the latter may be readily 
adjusted and fixed in position on the inner sole by a sliding movement without 
other aid. 














| 2686. H. FORBES, Zuston-road, St. Pancras, London, ‘‘ Rotary pumps.’— 


Dated 24th September, 1867. 
The patentee claims, First, forming the outlet aperture of the pump casing 


| aS a narrow slit of equal width at all points, and with rounded ends, substantially 


as and fur the purposes set forth; Secondly, forming the inlet apervure of the 
pump casing as a narrow slit of equal-width at all points, substantially as and 


| for the purposes set forth; Thirdly, the employment of the dome described. and 


shown in the drawings, for conducting the water from the long narrow outlet 
aperture of the pump casing to the circular discharge tube, as set forth. 


| 2687. W. WINTER, Leeds, “‘ Sewing machines.”—Dated 24th September, 1857. 


‘his invention relates to the-means of ‘working or operatyng the necdles and 
shutties or other thread carriers employed in sewing machines, and the im- 
provements consist in the eoubination of a bell or boss cam with a plate cum on 
the same stwf’,.and in theapplieation thereof to an arrangement of levers or 
other connecting parts for working the said needle or shuttles or other thread 
earriers of sewing machines. 

2691. P. H. CoLomB, Harrow, and F. J. BOLTON, Rochester, Kent, *‘ Produc- 
tion of light and heat for signalling, &c.”—Dated 24th September’, 18»7. 

This invention refers to the production of light and heat by ‘the comustion 
of inflammable powders. ‘The patentees use receptacles so curtstracted that the 
lower ends. movth-, or orifices of the tubes'or passages by which the powder is 


| conveyed or guided to the flames or heated surfaces for consumption, extend 
| down to and are closed by the sarface of the powder contained within the main 


bodies or casings of the recepta:les. 
2699. A. 10DD, Glasgow, and J. HEATLEY, jnn., Alnwick, Northumberland, 
** Manufacture of tobacco.”— Dated 25th September, 1867. 

Here the tobacco in the prepared state for twisting is placed upon a table, at 
one end of whwh a revolving frame is situated, and through an opening in the 
end of the trame the tobacco to be twisted is entered. The revolving frame 
contains a tobbin upon which the tobacco as it is twisted is wound, a separate 
revolving motion, perpendicular to the motion of the frame, being imparied to 
the bobbin by m«ans of a cord or belt passing over a pulley in its axis, being led 
thence over a peir of puileysand-over a grooved ring concentric to the axis of 
revc lution of ibe trame, so that as the frame revolves, the belt isby the mo.on 
of the frame caused to travel. When the bobbin is filled the machinery is 
stopped, and the tobacco taken off, the machinery being provided with suitable 

a wing gear, and driven by a belt actuating a’pair of live 





6 nd 
and dead pulicys. 
2700. G. (LAYTON, “and W. MARBECK, Leeds, “ Water metres.”—Dated 25th 

September, eb7. 

Here the ‘inventors place upon a cylinder of small. dimensions, say 2in. dia- 
meter, by 6jin.im length, a valve chest, having’ ports similar to those o: an 
ordinary steam engine slide valve, that is to say, two inlet ports connecied by 
the valve ite lf with an exhaust port. The valve is‘worked trom asmai! aus- 
verse shait passing thi ough the admission chamber, and connected wiih it by 
catch levers attached on the outside toa bearing, having an angular tooth d 
foro. ation, end supported by small runners projccting from the side ; they :mi- 
part to a kengitudn.al :bait extending the whole length of the cylinder, anc 
connected to force pistons working through the ends of the same, a revi- 
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procating motion; a water piston works freely within the cylinder. 
latter piston is constructed of two metallic plates perforated an@ having a: 
ferule to keen them apart, whilst leathers are flanged outwards a d secured in 
the-centre of the pision, the flanges being kept tight against the cylinder by the 
water admitted throuzh the perforations. The action ts as follows >+~The 
water is admitted alternately by each port, and by the alternate or recipto- 
cating action of the pistons fixed in the ends of the cylinder, the water piston 
(so 'ermed for distinction sake) accordingly forces out the water through the 
several ports, each stroke of coarse indicating a given amount of water, which 
is registered by any of the ordinary clock apparatus used for suchi — 
Not proceeded with. 


2692, T. H WILLIAMS, St. Martin’s-lane, London, “ Gas burners.” Dated 24th 
1867, 


This iavention consists in the application to gas burners of a small metallic 
vertical disc or plate arranged above ani across the centre of the nipple, the 
object being to divide the jet of gas and conseqaent flame, thereby increasing 
the light by causing-a larger quantity of oxygen from the atmospheric | air--to 
mingle or combine with the gas and flame, and effecti t us 
of the coal or other gas, aad also preventing the 
common in ordinary gas burners. 

2693. R..WILSON, and J, NUTTALL, Patricroft, near ’ nu) 
ture of cranked axles, cranked shafts, &c.” —Dat2d 25th September, 1867. 

The patentee claims piling together several layers of bars of iron lying: at 
right angles or diagonally to each other to furm a bloom for the manufacture 
of cranked axles, cranked shafts, and other heavy forgings. 

2696. D. R. RATCLIFFE, Liverpool, ** Safes, &c.”—Dated 25th September, 1867. 

This-invention relates to the construction of sa‘es and other similar deposi- 
tories. and is de igned to render'tte corners or angles, where the sides of such 
chambers meet and are convectet, stronger and better able to resist violence than 
hitherto, Theimp: ts consist in the application and useof:solid metallie bars 
for the anzles (that is at the extremities of each end and side of the safe), which 
bars are provided with deep grooves into which all the plates, forming top, bottom, 
sides, and back, fit and are embedded, and through certain parts of the length 
of each bar taper or wedze-like slots are formed, into and through which cor- 
responding pieces-of the side, top, bottom, and back ‘plates enter, the plates 
being so eut.as to leave these pieces projecting so as to enter the slots,, The 
safe or chamber is constructed or put together by fitting the plates into the 
bars at each angle, and then hammering out or rivetting the pieces of plate 
projecting through the wedge-like slots, so as to spread out or expand the 
said projecting pieces into dovetail form; and to fill the slots by the expansion 
of sueh pieces, whereby the sides are securely held together, and canaot be 
burst asunder without withdrawing all the dovetai! pieces: of the sides from 
the taper slots to the angle bars, which would require enormous. foree:—ot 

with. 





rushing or humming noise so 


vr aw 4 








2703. A. ROOKER, East-street, Lamb's Conduit-street, London, “ Taps for beer 
casks, dc.” — Dated 25th September, 1867. 

The main object here is to. do away with the necessity of driving in by 
means ofthe tap itself the cork or bung which closes the tap hole of beer 
casks, and the invention consists in so constructing the inner end of the tap 
that it well cut out a circalar piece of the cork or bung, and will at the same 
time close the aver ture thereby formed in the cork or bung. In carrying out 
the invention the patentee constructs the inner end or portion of the tap 
tubular, and open at the inner extremity, and he forms this circular extremity 
with a catting edge which is saw toothed or serrated ; or it may be a plain 
cutiing edge. 

2709. J. A. SMYTH, Kingstown, near Dublin, “‘ Cinder sifters.”— Dated 26th Sep 
tember, 1367. 

The box’ or case of this cinder-sifter consists of an oblong rectangafar 
chamber supported on four legs. The box or-case is surmounted by a hopper 
into which the cinders to be sifted are put. The bottom of the hopper opens 
over the t p of the sieve, which is situated within the case. The sieve is sup- 
ported upon a pivot near the middle of its underside, apon which pivot the sieve 
is capable of performing an oscillating motion. The said sieve is inclined, the 
end on whieh the cinders are received from the hopper being the highest: 
point. Underneath the sieve isa drawer, into which, when the sifter is in 
operation, the ash falis..and immediately under the bottom ead of the sieve is 
an opening in the bottom of the box or case, from which opening, when the 
sifter is in operation, the cinders fall. In that end of the box or case at which 
the upper end of the sieve is situated is an axis worked by a winch. The 
inner end of this axis carries a wheel with a series of large teeth or tappets. 
When the winch is turned the teeth or tappets strike against the upper end of 
the sieve, forcing it away from the axis. A spring connected with the end of 
the case and top of the sieve produces the return motion of the sieve. By 
turning the winch there is produced an oscillatory motion of the sieve upon 
its pivot, In using ‘he cinder sifter, a scuttle of mixed cinders and ashes is 
put into the hopper, and the empty scuttle is placed ander the before-mentioned 
hole in the bottom of the box or case. The wineh is turned a few times, when 
the oscillatory motion given to the sieve causes the cinders to roll down the 
said sieve and fall from its lower end through the opening in the case into the 
empty scuttle, the ash at the same time passing through the meshes of the 

sieve into the drawer.— Not proceeded with. 


2714. - MARRALL, Studley, Warwick, ‘‘ Manufaciure of fish hooks.”’—Dated | 


September, 1*67. 
This invention consists of a piece of wire bent into or otherwise caused to 
assume sucha shape, that when in a normal condition it nearly represents the 


letter V; it being understood that at the upper ends of the wire are the barbed | 


hooks. When it is desired to bait the hook, the said upper ends are pressed 

together, and the lower part or shank of the V-shaped wire being flattened is 

passed through the mouth of the fish which is to furm the bait until it has 
passed corapletely through it. In this manner no separate baiting needle is 
needed. 

2716. G. WILKINSON, Bromley, “ Pumps.” — Dated 26th September, 1867. 

Here the patentee arranges the suction pipe of the pump to rise up at the 
side of the pomp cylinder in a chamber provided for it. The cylinder commu- 
nicates at its lower en‘ with this chamber, and the cylinder contains a valved 
piston or bucket having a short and rapid stroke given to it usually by a crank 
ana multiplying gear. The suction valve is mounted on the top of the suction 
pipe at a level above the piston or bucket,so that this isnecessarily at all times 
immersedin the water. The water is delivered through the piston or bucket 
passing the clack or valve therein, and it escapes by a spout or delivery 
pipe at the upper end of the cylinder above the piston or bucket. 

2717. E. T. HORSLEY, Pye Bridge, Alfreton, Derby, and C. HORSLEY, Wharf- 
road, City-road, London, ‘* Production of a glazed or vitrified surface on 
cast iron, &c."— Dated 26th September, 1867. 

In producing castings of iron or other metal the patentees coat the mould, 
and any core which may be employed, or either or part thereof, with powdered 
glass, or it may be furnace cinder or enamel, or other material capable of being 
vitrified by the heat of the melted metal when it is poured into the moulds, so 
as to form a glaze or enamel on the surface of the casting. 








COMPLETE SPECIFICATIONS. 


1825. R. W. MoRReELL. Bradford, ‘‘ Dyeing black upon certain mixed textile 
fabries made of worsted, alpaca, or mohair, woven in combination with 
cotton.” — Dated 22nd June, 1407. 

The patentee c aims, First, the dyeing of the materials above-named, either 
in the warp or weft, or both, with the wood and indigo process (separately or 
in combination’, in additiin to the ordinary process of dyeing, to insure a 
faster and more intense colour, as a black, than the ordinary methods of 
dyeing will effect, as described. fecondly, the dyeing of pieces, as described, 
having white or undyed cotton, warp, or weft, with woad or indigo (separately 
or in combination), in addition to the ordinary process, in order to obtain a 
more intense black on the cotton portion of the fabric, and for dispensing with 
the use of oil or glycerine for bringing up the colour upon the cotton portion 
of the fabric, 

1832. J. H. KEARNS Bennet’s-hill, St. Paul's, London, “ Diary blotting’ pad?’ 
—Dated 24th June, 1867. 

This invention cannot be described withcut reference to the drawings. 

1863. WR. LAKE, Southampton-buildings, Chancery-lane, London, ** Churns.” 
—A communication. - Dated 2¢ th June, 1867. 

This invention relates to the construction of a churn wherein the batter is 
produced by the bined action of revolving wings formed of wire gauze, and 
a seriés of obliquely arranged arms and paddies attached to a horizontal shaft. 
The arms and padilles are enclosed in a box, and the gauze wings are arranged 
within another parallel box with an aperture for the introduction of the milk, 
and communicating with the other box through an opening covered with wire 
gauze. 

1864. .W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Cotton 
gins.”—A communicution.—Dated 26th June, 1867. 

This invention consists, First, in the use of a pair of rollers in connection 
with a longitudinal bar or breast beam of such form that, when pressed up 
against the rollers, no more of the surfaces of the bar and rollers come in 
contact than ‘s just sufficient to hold the cotton while the eqmb is acting upon 
the seed of the cotton, the two rollers chiefly serving to feed the cotton 
forward. To provide a feed roll, possessing great durability, is the object of 
the second portion of the invention, whieh consists in the use of a pair of 
clearing plates or clearers with teeth, and so connected with the stripping 
plate as to insure their»imultaneous operation. The stripping plate is braced 
to the upper clearer to stiffen-the furmer and prevent its being pressed 
away from the upper feed roli by the crowding of the cotton. The ‘invention 
also consists in incurpora'ing within the material.of the upper feed roll emery, 
&c., or in employing wire or other metal strips in connection with the material 
of the rol!, whereby great strength and durability are attained. 

1880. W. R. LAKE, Southampten-buildings, Chancery-lane, London, ** Metal ties 
or bands: for securing bales of cotton, &c.”—A communication.— Dated 
27th June, 1867. 

Here a buckle is formed with an obl'quely projecting central rib, furnished 
on the outer edge with teeth . r no'cties'to hold one end of the hoop or band 
which 1s inserted through an opening in one bar of the buckle frame, the other 
end@ ef-the hoop being tolied over a sotid cross baron the opposite side.of the 
frame. The back or inner edge of the toothed rib is curved to give greater 














strength 'to the buckle, and the open bar is formed with a shoakler to pre- 

vent the lateral displacement of the hoop. 

1933. W. R. LAKE, Southampton-buildings; Chancery-lane, London, ‘* Machinery 
cordage, webbing, &c.”—A tical i Dated 3rd 

July, 1867, 


This invention relates to a previous patent, dated 8th May, 1866 (No. 13!8). 
To obviate delay and inconvenience, and to reduce the strain on the strands, 
the inventor empl: ys a hook of peculiar form, around which is loosely fitted a 
hollow cup or sleeve. The latter is‘pressei up against its head by a spring, 
the tension of which is regutated by a screw-nat, the strand being conducted 
from the spool, reel, or bobbin over the edge of the cup down under the hook, 
and thence up over the opposite edge to the required point. By this construc- 
tion, when the strand becomes knotted, the edge of the cup against which the 





@ | This new method of bronzing metallic and other surfaces consists in the 


or magenta, aniline, or phenyl, blues, and violets, all the violets and 
| radteals upon rosaniline possess a brilliant bronze-like lustre in the solid 


appli-. 
trated, of the above-named dyes in 
repared by 
japan, varnish, or paints,) such as iron, steel, and other metals, papier 5 
and paper, rendered impervious by varnish, or other well-known means, 
porcelain, slate, enamel, leather, bone, ivory, wood, or straw, when, by 
evap»ration of the s:lvent at ordinary or elevated res, a film of the 
solid dye stuff remains upon the surface presenting its characteristic lastre.,}q 
2475. A. H. BRANDON, Paris, “ Carpet stretcher and tack driver.”—A comma 
nication — Dated 3\st August, 1%67, 


| cation of solutions, more or less concen 





strand is drawn is tipped or rocked down to afford room for its 
between the cup and hook, after wh ch the knot isdrawn up between the oppo- 
site side of the hook and the edge of the cup, which theu yields or rocks down- 
wads, as above described. The i consists, S diy, in-p ing to 
the spindle a latch, which may be adjusted in a line with the spindle, so as to 
form a continuation of the same, and allow the spuol or bobbin to be slipped 
thereon, and then adjusted into its normal position at right angles, or nearly 
so, to the spindle, thus securely confining the spool or bobbin in a place ou the 





latter. 
1967. W. R. LAKE, Southampton-buildings, Chancery-lane, “ Manufac- 
ture of illuminating gas.” —A communication. — Dated 4th July, 1867. 


This invention consists, chiefly, in preventing the formation of carbon in the 
Tetorts by relieving them from the pressure caused by the sealing of the mouths 
of the tubes in the hydraulic main. 

2035. J. H. JOHNSON, Lincoln’s:inn-fields, London, “ Boots and shoes."—A com- 
munication.—Dated \\th July, 167. 

This invention has for its ohject the supporting or holding up the shank or 
waist of the soles of boots and shoes. It is propo:ed to combine a tempered 
steel blade spring with a plite or strip of untempered steel, or other suitable 
metal, the spring being secured at its centre by a rivet which passes through 
the metal strip, leaving the ends of the spring to play apon the surface of 
the plate or strip when deflected by the bending of the sole. This combized 
plate and spring is inserted int» the interior of the sole at the shank or 
waist, and secured at the ends by na‘is or pegs introduced through holes made 
for that purpose in the ends of the metal plate. The plate being of untempered 
steel, or of flexible metal, may be shaped to the sole without liability to 
fracture. 

2044. E. BERnrer; Paris, “ Safety apparatus for raising and lowering persons 
and weights in mines, &c.”—Dated 12th July, 1867. 

The detais of ta s invention are too voluminvus to be quoted here at sufficient 
length for an intelible abstract. 

2089. H. A. BONNEVILLE, Bayswater, “ Permanent way of railways’.”"—A 
ication. — Dated :6i1h July, 1867. 
This invent on cannot be described without reference to the drawings, 
2117. G. T. BousFIELD, Brixton, “ Self-lubricating bolsters for spinning ma- 
chines.” —A communication.— Dated 19th July, 1367. 
This in vention cann ‘t be deseribed without refe to the drawings, 
2134. W. R LAK, Southampton-buildings, Chancery -lane, London, “‘ Apparatus 
a Santy boiler and other tubes.” —A communication —Dated 22nd July, 
This invention consists in the combination of a series of spiral scrapers with 
ble and i 5 ged upona guide and draught rod, in the 
combination of one or more elastic or flexible scrapers with the said rod, and 
in the combination of a coiled spring or equivalent and adjusting nut, with the 
rod and movable head, the whole being constructed and arranged as fully 
> ra Pca 


bed in the sp 

2157. W. Howse and W. BURLEY, Birmingham, “ Securing lamps railway 
and other carriages.”— Dated 25th July, 1867.” ” 

This inveation consists, First, in forming on the side of the lamp next to the 
carriage a tapered socket, open at the bottom and closed at the top, where a 
female thumb screw is fitted; the screw is free to turn horizontally, but is 
secured in position vertically by having a groove cut round the neck, into 
which groove the end of the pin, passing through the side of the collar at the 
top of the socket, enters. Secondly, in forming a lamp iron ; fixed to the 
carriage in any convenient way) with a stem made to fit the socket above 
mentioned, at the top of which stem there’ is a small screw, the end of which; 
when the lamp ts placed upen the iron, enters the femaie in the thumb screw, 
upon turning which the lamp will be firmly secured. When removing the 
lamp the thump screw and taper form of the socket facilitate the lifting of the 
lamp and prevent it from getting fixed or jam:ned upon tue stem. 

2214. W. R. LAKE Southampton-buildings, Chancery -lane, London, “ Machine 
for manufacturing weavers’ harness."—A communication.—Dated 31st July, 
1867. 

This invention cannot be described without reference to the drawings. 

2226. W. R. LAKE, Southampton-buildings, Chancery-lane, London; “ Pocket 
knives.” —A communication, —Dated \st August, 1867. 

This invention cannot be described without to the drawing 
2227. W. R. LAK®, Southampton-buildings, Chancery lane, London, ‘* Breech+ 

loading fire-arms.""—A communication.— Dated ist August, 1867. 

This inveation cannot 02 desoribe1 without reference to the drawings. 

2147. G. TOUAILLON, Paris. ‘ Utilising all the parts of all sorts of feathers.”’— 
A communication —Dated 3rd August, (867. 

The speci'ication of this invention is too voluminous to be quoted here at 














| sufficiea: length for an inteliiginle abstract. 


2324. B. F. STURTEVANT, West Roxbury, Norfolk, Massachusetts, U. S., 
“ Blowers for furnaces.” —Dated 13th August, 1867, 

This invention canuot be clearly ‘leseribe.t wichout reference to the drawings. 
2235. B. HARLOW, Macelesfield, ** Boilers, &¢.”—Dated 2nd August, 1867, 

The patentee claims, First, the use in bolters or apparatus for the generation 
of steam; &:., of d whle tubes, or broad flat tubes; arranged, formed, or con- 
structed as desorbed; Secondly, the constraction of hollow double fire-bars 
with oe joint or connection only at each end. 

2315. J. PEACOC<, Southampton-buildings, Chancery-lane, London, “* Machine 
Sor cleaning barrels of casks.” — Dated \5th August, 1867. 

This invention relates to the construction of a machine wherein the barrels 
or casks are cleansed by the centrifugal action of water or other liquid, which 
action is produced by the rotation of the barrels upon a central axis. The 
invention consists chiefly in the employment of two or more rotating frames, 
arranged to turn upon the same hor zontal axis and adjusted to balance one 
with the other when loaded, The invention als» consists partly in the con- 
struction of the fra nes,-in the devices for holding the barrels and »djusting 
them in different posi ions therein to ensure the desired action of the cleansing 
liquid on all parts of their surfaces, in the means for adapting the rotating 


frames to receive barrels or casks of various sizes, and for holding a number of | 
barrels evenly balanced during their rotation ; also in the devices fot iocking | 


the frames together and adjusting and securing then in the position to allow 


the barre’s to be secured and released, and also while they are being filled | 


andemptied. The invention also consists in the construction and arrange nent 


of atrough or vat in combination with the said rotating frames, whereby the | 


barrels can be fil'ed with the cleansing liquid after they are placed in the said 
frames, and in the arrangement of adjust«bie valves and tubes whereby the 
barrels in the frames are all supplied wirh the liquid at one time. 
2352. H. BODART and A. SIGDOART, Gosselies, Belgium, ‘* Apparatus 

pelling vessels.” - Dated \5th August, 187. cats 

The objects t» be attained by shis invention are simplicity of machinery, 
economy of motive power, and rapidity of act‘on, By means of an axis with 
three cranks and driven by a steam engine, or any other suitable motive power, 
the patentees work three paddies which replace advantageously ia every 
description of vesel the screws and pad before employed 
2407. D. HOWARD, Dobcroes, York, “ Mamefacture of fabrics termed ‘union 

.”'— Dated 22nd August; 1867. 

This invention consists in weaving such urion fabrics from warps consisting 
of all woollen bres and from weft which is composed of all. cotton fibres, such 
warp and weft being woven or employed either in a-dyed or undyed state. 
2420. W. R. LAKE, Southampton-buildings, Chancery-lana, Landon,‘ Mi fue = 

ture of iron and steel.” — A communication, — Dated 23rd August, 1857. 

This Invention consists in decarbonising o1olten ‘tron or otherwise purifying it, 
therety converting it Into steel or matleatte iron; or otherwise improving its 
quality Dy the forcible of 4 stream of the metted metal into glubules, 
particles, or ‘atoms, by a jet or jets of sveam, airyor a mixture of the two, or 
any other gaseous element or elements adapted by their affinities for the 
purpose within a vessel, within whieh each globule, atom. or porticle of ‘the 
melted metal is brought into free and immediate contact with the gaseous 
element or elements contained ‘within the vessel, y the elimination of 
the impurities which it may contain is effected. 

2421. E. A. Dana, Brooklyn, Norfolk; Massachusetis; U.S, “ Concussion’ fuses* 
Sor the explosum of “— Dated 23rd August, \867. 

The nature of this invention consists, First, in suspen ting a striker or friction 
mateh carrier (/ongicudinally) in the friction chainber of the fase so that if the 
shell in which the fuse is placed strikes head on obliquely, or even sideways, 
the sa‘d match carrier shall, by its owa momentum, free itself and ignite the 
composition, and thus explode the shell. Secondly, in the ge.eral com»ination 
and afrangement of the friction match carrier, the match chamber, and the 
friction match mixtures. Thirdly, in che pecaliar means a opted to prevent 
the carrier from being liberated by any other force than that of the concussion 
of the shett when i: strikes a so il object, and to insure its veiag liberated by 
that force and so explode theshell. 

2452. J. H. JOHNSON. Liacola s-tan-frlds, London, ‘‘ Apparatus for the aeration 
of fresh warer obtained by the distillation of sea water.” —A communicstion. 
— Dated sth August, 1887. 

The apparatas tor carrying out this invention cannot be described without 
reference t the drawings, 

2453. J STOREY W. E. BiOkeRvrKs Lancaster, and W. V. WILSON ‘Jubilee+ 
ys Buen -Ead, “ Bronzing metatie and other surfaces.” —Dated 23th 
ugust, \sé?. 

It is well knowa that all the dye stuffs prodaced from aniline, such as roseine 





consists in arranging and combining together two parts: 
the shaft for the stretcher, the other the tube and operating parts for the 
driver, these operating parts being, First, a planger or hammer; Secondly, 
spring by which the hammer is operated; Thirdiy,a peculiar shape to 
lower part of the plunger by which the descent of the tack is regulated 
Fourthly, the jaws wivch hold the tack ready to be driven into the flo r by the 

blow of the plunger; and which open at the required moment to allow the tack 

to pass. 

2488. W. R. PAPE, Newcastle-upon-Tyne, ** Breech-loading fire-arms."—Dated 

3rd September, 1867. 

This invention relates to breech-loading fire-arms, more particularly to that.’ 
class of arm commonly denominated drop-down guns, and consists, First, of an 
| improved action and cartritge extractor, by which action the empty cartridge 
case, after the piece has been fired, is drawn out by the act of opening the 
breech instead of being pushed out in the ordinary way. The invention 
further consists of an improved form of locking down wedge by which the wear 
is compensated. Another improvement consists in fitting an anvil or striker 
to the cock; this anvil is actuated by the motion of the cock as it is drawn 
back by hand or driven forward by the lock mainspring. 

2506. G. T. BOUSFIELD, Loughborough Park, Brixton, Surrey,“ Padle-wheels 
water craft.”—A communication.—Dated 4th September, 1867. 

What is claimed as the improvement in paddle-wheels having paddles 
canable, while in action, of varying their inclinations to the radial arms of the 
paddie-wheel frames, is the bt on of the controlling frame of the paddies * 
with the paddle guard by means of a flexible connection, substantially as set 
forth Also the ar of thee ion di ly to the vertical and 
horizontal directions in which the paddle guard is moved by strains, sub- 
| s'antially as set forth. Also the arrangement of the radial lines of the paddle 
crank arms, and the radial line of the flexible connection at equal angles with 
a vertical line, substantially as set forth. Also the combination of the con 
| trolling frame of the paddles, paddle guard, flexible connection link, and paddle 
shaft, substantially as set forth. 


o> PRIDEAUX, Sheffield, ** Blast furnaces or cupolas."—Dated 28th Septem- 
, 1887, 


This invention relates to smelting iron from the ironstone, and entirely dis- 
penses with the water tuyeves as at present in use. The patentee constructs 
a passage or pipe round the furnace between the inner and outer brickwork 
under the boshing and above the level of the dam; from this passage a number 
of perforations lead into the interior of the furnace, the blast betng let Into this 
passage and through the perforations, and thereby spreading over the whole 
surface of the furnace. By these means great advantage is derived, as 
the passage around the furnace acts asa heating stone, and thereby a great , 
degree of heat is attained before the air or blast passes through the 
into the interior of the farnace. The invention also consists ina method for 
drying or calcining the 1 ig the furnace. The patentee 
constructs at the top of the furnace vertical gratings with valves at the dip; 
the stone is tippe! or thrown on the gratings, the gases and heat from the» 
furnace ascend through the gratings, and thereby dry or caleine the stone as,‘ 
may be found necessary. The valves at the dip of the grati are ted 
for discharging the stone from the grating into the interior of the furnace. 

255!. D. C. Brown, Massachusetts, U.S.,** Improvements having reference to 
wire heddles for loom harness, &c.”—Partly a communication. - Dated 9th 
September, 1867. 

This invention cannot be described without reference to the drawings. 

2758. H. A. BONNEVILLE, Porchester-terrace, Bayswater, “ Machinery for 

i &c."—A communication.— Dated tst October, 1867. 

This invention cannot be described without refe to the drawings. 

2808. W: R. LAK®, Southampton-buildings, Chancery-lane, London, ** Ma» 
Sor making bolts.” —A communication. — Dated Sth October. 1867. 

This invention cannot be described without refi tothe mg 

2835, AJ DANIUECKI, Grafton-street, Fitzroy-square, London, “ A medtcab 
electric bath for men and animals on the filtering principle by triple current 
which is connected with the earth,”—A communication,—Dated 9th October, 


aetks 























1867. 
This invention cannot be described without reference to the drawings. 


2359. J. BRONNER, Frankfort-on-the-Maine, ** Construction of gas burners."”— 
Dated \1th October, 1867. 

This invention relates to the construction of gas burners having any appli- 
cation by which the entrance of the gas into the barner is regulated. It has 
reference to a former patent dated 17th October, 1866 (No. 2679): The 
patentee gives to the lower hole-burner, instead of only two orifices as hereto- 
fore, a greater number o/ orifices—say, three, four, five, six, or more—which 
are distributed around the centre, whereby the gas is sp'ead more completely 
than by two holes only, and ic is forced to enter more equally and more 
regularly into the hollow body of the burner. This object is more perfectly 
attained by piercing the holes in an inclined direction and by giving a concave 
convex form to the piece which is inserted in the burner and contains the holes, 
The larger the intended consumption of the burner the greater will be the 
namber of orifices, 

2871. J.B. P. A. Taterry, Paris, “ Smoke-consuming apparatus for steam 
boiler and other furnaces."’— Dated 12th October, 1447. 

This invention cannot be described without reference to the drawings. 

3041. W. R. LAK&, Southampton-buildings, Chancery-lane, London, “ Cen- 
trifugal machines for separating liquid from solid matters.”—A communica- 
tion. —Dated 28th October, 1867. 

This invention relates, First, to avoiding the injurious effects caused by the 
| irregular or anequal distribution of the material to be operated upon within 
| the eylinders or baskets of centrifugal machines while the same are rotating 
| with great velocity ; Secondly, to the construction of the bearing by which the 
| cylinder and its h are pended so as to permit and ensure the 
action of the centrifugal hine before joned ; Thirdly, to the cdnstrue- 
| 











tion of the cylinder whereby the contents of the same may be more readily’ 
| discharged than by the method usually employed, and this part of the invention 
consists in forming openings in the bottom of the cylinjer around the shaft, 
which openings are closed by a valve orcover. We canuot here quote the full 
| details of the invention. 
2872. H. DUFRENS, South-street, Finsbury, ‘‘ Apparatus for decorticating rice, 
é&c.” — A communication.—-Dated 12th October, 1*67. 
| This invention relates to a former patent granted to the present patentee, 
| dated '1th June, 1866, and consists in forming the two friction surfaces of the 
| decorticating apparatas, First, with vulcanised india-rubber and a hard rough 
biting body, such as emery, fi into an 1 » as di ined, Secondly, 
with vulcanised india-rubber and india-rubber covered with emery and vulcan- 
ised, or of two surfaces of the latter; Thirdly, with india-rabver only. 
2879. W. R. LAKB,. Southampton buildings, -lane, London, “ Electric 
@ us.” —A communication.— Dated |2th O-tober, 1467. 

This invention cannot be described without reference to the drawings. 

2913..C. S. LYNCH, Massachusetts, U.S., ** Governors for steam and various other 
engines.” —A communication.— Dated \7th October, \857. 

This invention cannot be described without reft to the 

2678..W. Brookes, Chancery-lane, London,“ Method of treating hides in the 
process of tanning.” —A communécation — Dated 22nd October, 1857. 

This invention consists in giving to the hides when placed in the tanpit, a 
gentie and continuous motion daring the whole period they are underyoing thas — 
portion of the process of tanning.which is usually conducted in what are gene-~ 
rally called the “‘ colouring pits,” and giving them this motion when placed in 
such a position as that the tan liquer has access at all times to the whole of the 
surface of the hide, 


Patent keyless mechanism, the latest improvement in watches, 
| 5 We Bem watch..and clock.maker to the Prince of Wales, 


| Old Bond-street,, W: ve; and Ludgate-hill See pricey 
| list of other watchee-{anvey 
| Tram Resistanoe.—The te on ** Train Resi ” 


te gh) Dieudorme, alendy 
more than once, has just been pub! 


| prepared by MM. Vuullmin, Gueb 
ly illustrated. We have not space to 


referred to in our columns 
ina plete form, cop 
do‘more than mention the fact of the publication this week. 

Tae New EvectaicaL Macaine.— r Sir William Thom- 
son, F.R.S., has just written to the Philosophical Magazine to say 
that the new electrical machine recently described in Tau ENGINERR 
as his own was, unknown to him; discovered and patented by Mr 
C. F. Varley fiveorsix years before, and when so patented was, both 
in —_— e and practical details, quite new ‘to science. 

He EDUCATION-OF WORKMEN.—We are:pleased to see that an 
attempt is now: being ‘made: to supply a want-long felt. Mr, 
O'Brien, C.E., a gentleman of considerable -attai ts, is organ- 
ising arrangements for giving’ a series ‘of lectares:on subjects 
in ing to engineers and workmen in Birmiagham. Tae fees 
for each course-are 8 The ;tirmst programme 
inckudes such subjects as the following: —‘‘ Oa the Uses aad: Pro- 
perties of Lime,” ‘Irom Manufacture,” &e.. Mr, O'Brien is ax 
competent engineer, and we hope his labours will be ap; 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

Onty Lrrrtz Demayp For Ison: Markets in Birmingham and 
Wolverhampton—STRikE oF THE OpeRATIVES : Men Returning to 
Work in Detachments: Unionists and Non-Unionists alike: 
Delusive Hi as to Combinations ant Help : Wages Here and 
Elsewhere Compared: More Wages to be Earned at the Drop— 
No Fortaer Fatture: Mr. Wheeley’s Affairs—CoaL AND 
Coutrers: Superabundant Labour: Reduced Wages Accepted : 
Sending Workpeople to Wigan and South Wales—Tue ReTURN 

| prom WiGaNn: Objectionable Anticipations—HarDWwakes: The 

Foreign and Home Demand Sketched—Wuo Mave Dr. Livine- 

sTone’s Locks ? —BIRMINGHAM AND WOLVERHAMPTON CHAMBERS 

or Commerce: The New Bankruptcy Bill Approved, and the 

Small Parcels’ Restrictions Condemned. 

Very little demand for finished iron is being experienced in South 
Staffordshirc; and neither in Birmingham yesterday (Thursday) 
nor in Wolverhampton on Wednesday, were there any sales worth 
recording. The same remark applies to pigiron In this article 
there is much less doing than is usual at this period of the year, in 
all but the very best samples, such. for instance, as are required 
in the making of tinplates, for which the demand is excellent, 
alike here and in South Wales. It is hoped that the ip anid 
for finished iron will improve after the men have settled down 
to work. But even after the cessation of the last fortnight 
the accumulation of specifications has not been sufficient 
to enable the works to be carried on a week _ together, 
even if the hands should go in to-morrow. They have 
resumed in conspicuous instances, This is so at the exten- 
sive works of Messrs. Burrows and Hall, of Bloomfield and 
Tipton; at the Gospel Ouk Works, carried on by the honorary 
secretary of the Ir 3’ Association (Mr. Walter Williams); 
the works of Messrs. Groucutt, Bilston; and the Old Church 
Works of Mr. Walter Robinson, Westbromwich. The fact 
that the Stourbridge Works of .Mr. W. O. Forster (Messrs. 
J. Bradley and Sons) had been resumed was mentioned last 
week. There are also minor instances; and the list of such 
would have been lengthened if certain of the employers had not 
refused to allow the men to begin in the next few days. This 
refusal is of itself indicative of the few orders there are in hand, 
and shows how little the masters have been inconvenienced by the 
strike. The men who have resumed are alike unionists and non- 
unionists, and they have all accepted the full reduction. Meetings 
of the men have been held since our last in different parts of the 
Black Country, and the resolutions have been invariable to con- 
tinue the strike, and “not to go near the works till work is per- 
mitted on the old terms.” But itis manifest by work having been 
resumed at the places we have named, contrary to these decisions, 
that in a union sense the men are disorgani By many of them 
much expectation was en ertained of the results of the conference of 
delegates at Stockton on Tuesday, but no one who knows the true 
state of things has any idea that what took place there will in the 
slightest degree benefit the condition of the men either north or 
south. The surprise is that any of the men should have suffered 
themselves to be deluded by promises which, when previously 
made, have turned out unproductive of anything but disappoint- 
ment. The truth is that unionism is at a very low ebb throughout 
the whole of the iron trade. Masters, if they should so determine, 
might stamp out the little unionism there is by simply resolving 
that they will allow no member of the union to again begin work. 
So far, however, as we know their views, they don’t care to 
take such a step. The men here, it will be remembered, 
are offered 7s. 6d. a ton for puddling ordinary pig. This 
is higher than is being paid in other districts. In North Staf- 
fordshire 7s. 6d. is paid for common, and 8s. for best. In 
the north of England mixed is 7s. to 7s. 3d., and grey 8s. 
In Scotland 7s. 6d. is the price, and in South Wales 4s, 6d. 
to 5s. is paid. The strike, it is believed, will be at an 
end by next week. When the men have buckled to they will be 
earning more money, though they will have to give a little more 
labour for it than they were giving at 8s. 6d., because some of the 
masters will then be able to take orders which they are now com- 
pelled to refuse. 

There has been no further failure made known in the iron trade 
during the week. At the meeting of the creditors of Mr. John 
Wheeley the liabilities were set down at £18,000, and the assets 
were variously estimated at £19,000 and £23,000. 

Coal is in quiet request and, labour is in abundant supply; 
hence the reduction in the wages of the men in the thin coal pits 
has been accepted without any resistance. Further, not only has 
Staffordshire (chiefly Bilston) sent the ‘‘foreigners” and ‘‘ knob- 
sticks” to Wigan, but it is also supplying miners, who are only 
too ready to accept in North Wales the wages which the men 
there refuse. On Tuesday morning as many as 150 colliers and 
some banks’ girls left Bilston for Newport, in South Wales, 
on such terms. <A special train on the West Midland line 
had been chartered for their conveyance tegret is felt 
that the Wigan Company should have had to return 
the men who were sent to them. It is feared that the step 
will be regarded as encouraging similar resistance to reductions 
elsewhere when reductions become necessary, and it is hoped that 
the Wigan masters will take steps to neutralise the evil of the 
return of the men, who were sent back doubtless out of regard to 
their safety and in deference to the views of the authorities, who 
were unprepared to continue to protect them from molestation at 
the hands of the turn-outs. 

The hardware and general trades of Birmingham and South 
Staffordshire are quiet, and certain of them have been much 
interfered with by the attitude of the puddlers. America is taking 
little but tin-plates, excepting that here and there a little ma- 
chinery is going out to the States. The colonies are taking some 
shelf goods, and Melbourne is reviving its inquiries steadily but 
slowly for galvanised and some other heavy goods with 
locks. India, too, continues to show encouraging features. 
The leading home markets are not encouraging to anything 
like the extent that had been expected. This is especially 
observable in respect of London and the principal towns of Lanca- 
shire. Yorkshire is slightly better, and so are a few places in the 
West of England, but generally there is sluggishness. 

It would be interesting, in a trade sense, to know who made the 
locks which Dr. Livingst d d in his last letter 
home, and that were placed upon the tin boxes made for him in 
Glasgow, which he pronounces “‘ first-rate.” 

The Birmingham Chamber of C , at a meeting on Tues- 
day afternoon, determined to petition in favour of the Lord 
Chancellor's new yee | Bill, with certain minor alterations, 
and on the same day the Wolverhampton Chamber sent to the 
House of Lords a petition against the Small Parcels’ Clauses in the 
new Railway Bill. 

















NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 

South LANCASHIRE AND CHESHIRE COAL AssocIATION—NORTH 
Eastern District: The Hartlepools: North Eastern Radway : 
Coal Mining: THE CLEVELAND IRON 'TRADE—MANCHESTER 
Stock ExoHaANGE—A CoLLIERY OWNER SUMMONED— SUTHER- 
LAND RAILWAY—RENEWAL oF LOCOMOTIVES—TRADE AT SHEF- 
FIELD—SoutH LANCASHIRE CoLLIERS—HvuLL Dock Orrices— 
Tue Port of WorRKINGTON—THE Farry (3). 

THEcommittee of theSouth L hi d(Sheshire Coal Association 

having charge of the arrangements for the forthcoming trial of 





coal-cutting machinery have decided on important alterations in 
the terms of the contest. Only three inventors entered machines 





by Mr. Firth, of Burley. Leeds, that 
ly Mir. , 
members of the association tne use of the 
from royalty, were too severe, seeing that the Association raised 
one-eighth of the total quantity of coal put out annually in Great 
Britain. It is now proposed, subject to the assent of the com- 
titors who have already entered for prizes, to make the competition 
morary by removing the restriction as to royalty, and to titute 
a gold, silver, and bronze medal as the prizes. 

The ironworks in the neighbourhood of the Hartlepools are well 
empl the demand for plates and rails being considerable. 
The North-Eastern Railway Company has got its Consett line into 
working order ; a station is being built at Swalwell. Preparations 
are also being made for putting up new bridges at Ouseburn and 
Scotswood. Business is dull just now at some of the North Durham 
collieries. The sinking of a new pit between Lanchester and Burn- 
eo has been abandoned, and a new drift has been opened at 
Esh, on the opposite range of hills skirting the valley of the 
Brownie. There have been great rejoicings i q of the 
finding of the Harvey seam at a new sinking at Ferryhill. 

The number of furnaces now in blast in the Cleveland district is 
eighty-seven, and there are forty-nine out of blast. The Cleveland 
iron trade does not present much change ; prices are firmly main- 
tained for rails and plates. The Cleveland pig iron trade does not 
show any very great animation at present; orders have been 
booked for the summer, but at rather low rates. A large inland 
order for rails amounting to 26,000 tons has been secured by a Belgian 
firm. There have been considerable shipments of rails from the 
Tees, but the deliveries of pig iron, both on home and continental 
account, have been moderate. The makers’ stocks of pig iron at 
the close of March were computed at 83,894 tons, as compared 
with 86,533 tons at the close of February, and 89,896 tons at the 
close of January. The stockin the Middlesborough warrant stores 
was computed at the close of March at 70,547 tons, as compared 
with 71,752 tons at the close of February, and 70,645 tons at the 
close of January. 

On Tuesday the members of the Manchester Stoc' 
met for the first time in their new room in C i 
Cross-street. 

On Monday Mr. Samuel Scowcroft, proprietor of the Rosehill 
Colliery, Bolton, was summoned before the magistrates of that 
borough for a breach of the colliery Acts in not providing sufficient 
ventilation and affording wy od facilities for the workmen, to 
enable them to escape from danger. The defence alleged in ex- 
tenuation of what Mr. Dickenson, Government inspector, charac- 
terised as an appalling state of things, was that'anaccident had dis- 

the ventilating apparatus, and thus occasioned an accu- 
mulation of gas. The bench fined Mr. Scowcroft £10 and costs 
for inadequate ventilation, and a further sum of £5 and costs for 
not providing sufficient places of refuge along the carriage tram- 
way of the mine. 

By the opening of the Sutherland Railway trains can now run 
eighty-four miles north of Inverness. The Sutherland line will 
probably help the Highland system a little ; and that that system 
requires help is seen in the fact that, with the most careful 
management, the dividend on the ordinary share capital cannot be 
carried at present beyond 2 per cent. per annum. 

The following statistics were given at the recent railway share- 
holders’ conference at Manchester :—On the North-Eastern system 
the sum oe per annum per locomotive in renewals was £265 ; 
on the London and North-Western, £275 ; on the South-Eastern, 
£261; on the Manchester, Sheffield, and Lincolnshire, £257 ; on 
the Midland, £238; on the London and South-Western, £285 ; on 
the South-Eastern, £280 ; and on the Caledonian, £134. 

A slightly improved tone is considered to characterise business 
at Sheffield. 

Thestrikeamong the South Lancashire colliers remains unadjusted. 
A bitter feeling has been aroused among the men by the introduc- 
tton of a party of colliers from Staffordshire to work the pits of 
the Wigan Coal and Iron Company. 

The foundation stone of new offices for the Hull Dock Company 
was laid on Monday. The building will be most substantially con- 
we ena The site selected is in the neighbourhood of Junction 

ridge. 

At the last meeting of the trustees of the port and harbour of 
Workington, Cumberland, it was decided to transfer the harbour 
to Lord Lonsdale. The business of the port has been decreasing, 
and expensive improv ts are y to prevent its trade 
from further decaying, while the inhabitants are not inclined to 
incur the liability which the new works will involve. 

The Fairy steamer, built by Messrs. Earle, of Hull, for Messrs. 
Lofthouse, Glover, and Co., and intended for the Hamburgh trade, 
made atrial trip yesterday week outside the Spurn. The Fairy is of 
eighty horse-power and 750 tons burthen. She has every conveni- 
ence for the conveyance of passengers, and is especially adapted for 
the transport of horses and cattle. 
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WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE IRON TRADE :—Unmistakable Symutoms of the Long Depression 
passing away : Increase of Orders Principally for Rails for the 
United States and Russian Markets: No Actual Improvement in 
Prices, but ‘ndications of a Speedy Advance : Home Railway Com- 
panies Purchasing more Freely: Large Shipments to the United 
States and British Colonies: Probable Increase in Exporis : 
Orders from the United States Steadily Increasing : Vessels Wanted 
to convey Iron to Russia, Brazil, United states, and British 
Colonies : Favourable Inquiries from the Russian Markets : Con- 
tinental Engagements more Numerous—THE Pic Iron TRADE : 
Probable Increase in the Demand—TueE TiN PLate TRADE— 
THe STeaAM Coat Proprietors’ Trape: The Colliers’ Strike. 
—COMMENCEMENT OF OPERATIONS AT THE BLAEN LLYNVI PIT. 
—THE CAMBRIAN RaILWays: New Scheme of Arrangement. 

THE hands employed at the various ironworks in the district have 

returned to their usual avocations, the Easter holidays having 

come to a close, and it is tifying to find that there are un- 
mistakeble symptoms of the depression which has prevailed for such 

a lengthened period passing away and giving place to something 

like activity and prosperity such as prevailed two or three years 

ago. There are more orders coming into the district, principally 
for rails for the United States and Russian markets, re in conse- 
quence some of the hands at two or three of the leading establish- 
ments are better empioyed than they have been for many months 
past, _ It cannot be nid that any actual improvement has taken 
place in prices, but the disinclination shown on the part of makers 
to enter into heavy engagements at the present time is an indica- 
tion that there is a speedy prospect of an advance. In home 
account the demand has not yet increased to any material extent, 
but it is quite evident the railway companies are making purchases 
with greater freedom than they have been for some time past, and 
there is no doubt some important specifications will be given out 
before long, as some hundreds of miles of permanent way require 
relaying. Large quantities of rails are being shipped at the local 
~~ to the United States and British colonies, and the exports 

or the present month will probably show a favourable increase as 
compared with those of the past. The orders received from the 

United States continue to show a steady increase, and at the 
resent time there is every prospect of a large amount of business 

| one done with that country during the summer season. Although 

clearances of iron are being s ily made at freight rates somewhat 
remunerative there is a scarcity of tonnage, and vessels are wanted to 
convey iron from the local ports to Bahia, Cronstadt, Dantzic, Anna- 
am Bridgtown, Sackville, Quebec, Woolfville, New Orleans, New 

ork, and Montreal. From the Russian markets inquiries con- 
tinue favourable as to future requirements, and there is every 


Inquiries —~ ~~ conan and other foreign capi y tages more 

numerous, enlarged operations at various 

Epamabingctallehments inthe dire has, csuned such on 
ess has not been wi 

a considerable ime, Pig iron aids an eouhanrent 4 

is no doubt there will shortly be an increase in the demand, as 


Steam -coal proprietors are as a rule fairly placed for ee, 
an 


ss y for the mail ket stations, Mediterranean ports, 

on ps deaheg The f samme for the East has, however, slightly 
fallen off where the colliers continue on strike, but the more 
favoured districts will no doubt experience a slight increas: in the 
demand, It is to be regretted that the dispute between the 
masters and men in some parts of South Wales respecting the 
reduction of wages still continues, and in the Glamorganshire dis- 
trict a misunderstanding has arisen between the men employed at 
the steam and house collieries, the former having refused to co- 
operate with the latter by giving notice to leave as had been pre- 
viously A large meeting of the colliers has taken place 
on Penrhvs Mountain, at which it was ascertained that the house 
coal miners, with the exception of a few, had given notice to be 
all out at the end of the present month, unless the old rate of 
wages was paid, a step the steam coal hands had not adopted, as 
they had given the others to understand they would do. A reso- 
lution was come to that at one or two of the works the men should 
draw back their notices and act as they thought best when the 
hands at other works were out. and the attention of both steam 
and house coal miners was callzd to the fact that there was a 
probability of having arbitration to settle disputes between master 
and workman, and to bring to an end the present misunderstand- 
ing. In Monmouthshire the hands at Abercarne and Abertillery 
are still out, and it is now pretty certain a large number will have 
to leave the district, as fresh hands are arriving almost daily from 
the north and Cornish mining districts to take the places of those 
on strike. On Tuesday night about 150 colliers from Bilston 
arrived at Cwmtillery, having been engaged to work in the colliery 
belonging to the South Wales Colliery Company. The ‘turn- 
outs,” however, managed to get hold of the majority of them, and 
owing to the misrepresentations made to them, they refused to go 
in on Wednesday, and it is rather doubtful what course they will 
finally decide to pursue. The application made to the magistrates 
of the district for warrants to eject a number of the men on strike 
at Abercarn was withdrawn at the Tredegar Petty Sessions, and Mr. 
Bradgate, who appeared on behalf of the men, said he would under- 
take on their behalf, if the Ebbw Vale Company would give them a 
proper discharge, so as to enable them to get work elsewhere, that 
the men would waive all legal points and leave their tenements at 
the end of the month. Whether this offer will be accepted it is 
at present difficult to say, but since the application was withdrawn 
Mr. Bradgate has been applied to for a form of the discharge the 
men require, and hopes are now entertained that this long-vexed 
question will shortly come to a satisfactory termination. ‘The 
notices given by the men in tlie eastern valleys expire next week, 
but it is generally believed that they will continue work on the 
masters’ terms. 

The Llynvi Iron and Coal Company are about commencing 
operations for the working of the Blaen Llynvi pit, near Maesteg, 
in the Llynvi Valley. 

The Aberaman Ironworks, lately purchased by the Powell 
Duffryn Company of Mr. Crawshay Bailey, M.P., are now under 
going extensive alterations, with a view to conversion into tin- 
works, 

The directors of the Cambrian Railways Company are now pre- 
paring @ new scheme of arrangement between the company and its 
creditors, with provisions for raising loan capital in exercise of the 
powers conferred by the Railway Companies’ Act of last year. The 
directors have now the advantage of the experience gained by the 
preparation of the two former schemes, and by the discussion 
thereupon at numerous meetings of the shareholders, and it is ex- 
pected that the present scheme will successfully meet the objections 
raised against its predecessors both by creditors and shareholders. 
{n order to afford time for the perfection of the plan it is expected 
that the next half-yearly meeting will be adjourned for a week or 
two. Some of the landowners have already obtained judgments 
against the company, and any sch of arrang t will have to 
provide for their claims. The litigation which has already takea 
place has given a rich harvest to the lawyers. 
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COPPER —British—cake ani tile, | Sad 66. 618-464 6.6.4 
PT tON sccmcescceccoece | 78 0 0.. 82 76 0 0..77 00 
Besi selected....-.+. $2 0 0., 84 0 6) 79 0 @.. 00 
Sheet .cccccccese 82 0 0.. 87 0 0; 8&3 0 0.. 85 0 0 
Bottoms....cccsccscccceseee | 87 O 0.. 89 0 0) 87 0 0. 91 6 O 
Australian, per ton.cccceseee | 81:10 0.. 83 19 6) 79 O 0.. 8610 O 
Spanish Cake sevecccccecess 00 0.. 0 0 0| 73 0 0.74 0 0 
COE Hah.. coccocccoccecees | 6 16 0. TF 6 8] Tl CO Boe F420 © 
Do. refined ingot ...ccseeee | 79 9 0..80 0 %| 09 0 0. 0 0 O 
YELLOW METAL, perlb, seoore) 9 O 7 28 073) OC CT O OT 
1B0N, Pig in Scotland, ton + | 212 6 cash. } 211 9 cash. 
Bar, Welsh, in London ; 6 5 0... 615 '@ueae. tos 
Wales.seceeee| 5 7 6. 510 0} 6 0 0. 6 5 O 
Staffordshir 700. 7 5 0} 710 0.4. 715 O 
Rail, in Wales ..-cccccce 515 0.. 0 0 0] 517 6. 6 6 O 
sheets, singles ix Londo -|/ 9 5 0. 6 0 0} 915 0. 0 0 0 
Hoops, first quality.... 1606 6. © 6.0; 8616 6. 6 8 @ 
AMON ccccosdaccsocevcccee | 1 5 Osc 6 OO] TW 6... 7 15 0 
Swedish ssesseccossssereee | 10 5 0.. 0 0 0] 10 2 G.. 1010 © 
LEAD, Pig, Foreign, per ton.... | 18 17 6..19 2 6) 19 0 0.. 19 5 0 
English, W. B.eccccoccccscce | 28 7 6. 21:10 0} 21:15 0., 22 0 0 
Other brands .....sscceceee | 1910 6., 1915 0) 20 0 0, 0 0 0 
Sheet, milled ..ccccccoccese | 20 5 01. O 0 0) 20 5 O., 2010 0 
Shot, patent ...... 2210 0.. 23 0 0) 2% 0 0.. 0 0 0 
Red or 21 0 0.. 0 6 Oj 31 0 0.. 21 5 0 
White, dry.... 27 0 :0.. 0 0 0) 29 0 0. 30 0 0 
ground in oil 26 0 0.. 28 0 0) 28 0 0.. 30 0 0 
Litharge, W.B... 2410 0.. 0 0 0} 2415 0.. 25 0 0 
QUICKSILVER, per bot. 617 0.. 0 0 0} 617 6. 0 0 @ 
SPELTER, Silesian, per 20 5 0.. 20 7 6) 2015 0.. 210 0 
English V & S .e-cccee 20 0 0..20 5 0} 000. 0006 
ZINC, ditto sheet ...ssesececeee | 46 10 0., 2719 Of 28 0 0. 0 0 @ 
STEEL, Swedish faggot ..ees00e| 9 9 0.4. 0 0 (| 15 0 0, 0 0 0 
Micccecesmeccsonbocsesenee | 6.5 0,62). Gl 9 8 G&e..6 8 O 
TIN, Banca, per cwt..cccocsese| 416 0.4. 0 0 0) 410 6, 0 00 
Straits, fino—cash ......002.) 413 9. 00 0} 4410. 45 0 
413 0.. 41310) 5410 0,. 9 0 6 
418 0. 000) 49 0.006 
° 419 0.. 0 0 0} 410 0. 000 
Refined, in blocks.. 5 1,0. 00 0) 412 0. 000 
TINPLATES, per bx of 225 sheets 
$830,140) 146.1606 
19 0.. 110 0} 110 6. 112 0 
1 0.. 110 0] 110 0.1. 112 0 
114 0. 216 0] 116 O.. 118 0 
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prospect of anticipations as to clearances for the present season 
showing a large increase over those of last year being realised 





1867. ||" , 
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oak, white... 515 515 Petersburg . 
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He 
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TRAIN RESISTANCE. 
No. III. 

Our last article on “Train Resistance,” it will be 
remembered, was principally devoted to the consideration of 
the resistance offered to locomotive engines by the deflection 
of the rails; and this, we pointed out, was aggravat y 
the excessive loads which it has become the fashion to 
place on driving wheels, and must of necessity be greater 
than that offered to the pro of carriages, because their 
wheels carry much lighter burthens. We showed farther, 
as we think conclusively, that locomotives of least resist- 
ance must We cokes wheels iy two ——— 

ies. We sta in speaking of bogies, it was 
nible to make any four-wheeled carriage radiate all 
its axles, though it was peer possible to make six- 
wheeled carriages do so. In the present article we propose 
to explain a statement which has probably puzzled some of 
our readers. We shall say a few words on engines, and 
devote ourselves for the rest to the question of carriage 
construction. 

It is plausibly argued that heavy engines are absolutely 
essential to the working of metropolitan lines because it 
is indispensable that the trains should be got away with 
rapidity from the stations and stopped as quickly. The 
argument, though frequently put, is not sound, as a little 
examination will show. Engines of very moderate weight 
will satisfy the condition of starting a train quickly into 
rapid motion if properly designed for that purpose, on 
the one hand; aid on the other, by reducing the weight of 
the carriages and their resistance to a minimum, any light 
engine, even of indifferent design, may be made to per- 
form the required duty. Furthermore, it is not a fact that 
the performance of the operations of starting and stopping 
is carried out with the greatest rapidity on lines using the 
heaviest engines as a consequence of the great dimensions 
of the locomotive. In illustration let us take the Metro- 
politan (underground) Railway, worked by 42-ton engines 
and 16-ton carriages. On this line the pulling up of 
trains might be effected in half the time now expended by 
the use of continuous brakes, say on Clark’s system. 
But no such brakes are used, yet the traffic is carried on 
satisfactorily. Therefore on this — line where the 
trains succeed each other most rapidly, it would appear 
that no necessity exists for pulling up the trains as 
quickly as possible. Nor is it a fact that the engines are the 
best that could be designed for starting the trains with- 
out loss of time, nor is their great weight all utilised for 
that purpose. There is adhesion to spare, because twelve 
tons, or nearly one-third of the weight of the engine, are not 
employed for adhesion at all; and little or no sand is used. 
Therefore an engine with six wheels all coupled, weighin 
but thirty-two tons, would have adhesion enough, an 
would be far less destructive to the road than the existing 
narrow-gauge engines, while an eight-wheeled double bogie 
engine of thesame weight would begreatly superior to either. 
Assuming, then, as we are justified in doing, that there is 
enough adhesion, there is no good reason for adopting 

t weight. The power of getting away quickly from a 
station will depend on the dimensions of the cylinders, the 
diameter of the driving wheels, and the pressure. Leaving 
the existing narrow-gauge engines unaltered in every other 
respect, they might be made much more lively by reducing 
the diameter of their driving wheels, say from about 5ft. Gin. 
to 4ft. 6in., with an absolute saving of weight. As the 
engines are, their drivers are unnecessarily high for the 
moderate speeds attained. The only excuse for the pre- 
sence of such heavy engines on the Metropolitan Railway 
lies in the fact that because of the absence of draught in the 
tunnels very large boilers must be provided. This difficulty 


might be overcome by the adoption of trumpet mouth- | 


pipes sending a current of air into a closed ash pan while 


the train was running. It will be urged that the atmo- | 


sphere would thereby be more contaminated than it is at 
present. 


that any more fuel need be burned, because the grate and 
fire-box would be smaller, and the quantity of deleterious 
gases discharged will depend on the weight of fuel con- 
sumed per train mile, not on the rapidity of consumption. 
Even the most conservative of our readers will admit 
that if the load hauled on the Metropolitan Railway were 
reduced, the weight of the engines might be diminished, 
and this truth holds good not of the Metropolitan Railway 
alone, but of all railways whatever. The Metropolitan 
carriages weigh unloaded sixteen tons each, and are about 
40ft. long, and supported on eight wheels arranged in two 
ne pe bogies—at each end. If the carriages could 
made one-fourth lighter a saving in each ave train 
of twenty tons of unpaying load would be effected, while 
a further saving of over nine tons of engine weight would 
be secured, because the load being reduced the engine 
weight might be reduced in like proportion within certain 
limits. Now the carriages in question are needlessly heavy; 
in their upper works especially so as they never carry 
luggage on the roofs; but they are too heavy principally 
because the under body must be made excessively strong, 
as the points of support are removed so far to the ends. "tt 
the carriages were made, say, three tons lighter they might 
be carried with perfect ease and safety on six wheels, one 
med at either end, and a pair in the middle. On ordinary 
ines four-wheeled carriages are used asa rule. Of all exist- 
ing carri these are the heaviest for the load carried, for 
reasons which we need not stop to point out, Under proper 
arrangements carriages mounted on six wheels, os each 
providing accommodation for nearly twice the number of 
ngers now carried on four wheels, would be the rule. 
ix-wheeled carriages cannot be used on curves without 
special arrangements if the,;wheel base is long, therefore 
four-wheeled carriages enjoy favour. Let us consider how 
the difficulty is to be overcome; in other words, let us see 
what is the carriage of least résistance. 

_ As three points cannot be made to touch a circle if in a 
right line, it is clear that a vehicle with six wheels and a 
long wheel-base, must be fitted with some provision by 
which the wheels can move laterally to accommodate them- 


This is exceedingly doubtful, for combustion | 
goes on now in the tunnels; and although the combustion | 
would be more vivid with a forced draught, it does not follow | 


selves to the curve. Many expedients have been proposed. 
Singularly enough in all these, facilities for lateral motion 
have been given to a pair of wheels at one or both — 
never to the central wheels. In locomotives only the en 
wheels can be left free to move sideways, but this is not 
the case in carri Now the end wheels should never 
be permitted to have lateral motion, because it is on them 
that keeping the track depends in the first ce ; and, 
because in the second, the centre of gravity of the whole 
mass is carried out, instead of in, and the chance of the 
vehicle falling over outwards on asharp curve is increased. 
The six-wheeled carriage which we propose would have 
about 20ft. wheel-base, and the middle axle-boxes should 
be constructed to slide laterally, just as do the boxes in 
Mr. Adams’ radial arrangement, but there would be no 
curvilinear movement whatever, because it can be shown 
that a central axle will always ridiate to the curve on 
which the carriage stands. 

Such a carriage, however, would not be the carriage of 
least resistance, nor could it be driven with safety round a 
very sharp curve. A further modification is necessary. 
Unless the end axles radiate just enough and no more the 
flanges will bind on curves sufficiently sharp. There- 
fore the end axles must be made to radiate. Yet if they 
are permitted to have end play the vehicle would run off 
the track. Therefore they must radiate about a central 
point at the middle of the length of each axle. But there 
is nothing to compel them to radiate only enough and no 
more, and the least increased resistance on one side would 
tend to make the axle rotate round the bogie pin. In 
going round curves, indeed, as the resistance of the outer 
rail is always the greater, no spontaneous radiation would 
take place; the radiation must therefore be effected by a 
special agency. This agency is found in the lateral motion 
of the central axle. To illustrate our meaning we have 
prepared the annexed diagram:—Let A A A be three 


axles, the two outer ones capable of partial rotation round 
two levers working on fixed 


the points CC. Let DD 
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centre pins at EE. From the ends of the transverse arm 
proceed links F F to the ends of AA. The central arms 
are fitted at their extremity with forks which grasp a 
collar G on the middle of A. Now it is obvious that as A, 
and with it G, moves right or left through the versed sine 
of a curve, the chord being the total wheel base, 
the end axles must radiate; and it is further evident 
that the amount of radiation will always bear a direct 
roportion to the versed sine of the curve, and there- 
ore by properly proportioning the length of the arms 
of the levers the end wheels can be made to radiate with 
mathematical exactness to any curve. If the wheels are 
made to revolve-loosely on their axles such a carriage will run 
| round the shortest curves as easily as on a straight line, 
and with no tendency to leave it except that due to cen- 
trifugal force. In a word, it will constitute the carriage of 
least resistance. 

We have not space at present to enter into details of the 
system of construction thus sketched. It must suffice to 
say that our diagram only represents a principle. Far more 
elegant expedients would be usedin practice bor converting 
the lateral motion of the central axle into a motion of 
| radiation in the end axles, The subject has been carefully 
thought out, and we hope shortly to place before 
| our readers complete designs for a carriage on this principle, 

when we may have something further to say about train 
resistance. a 


t 
| 











* 


As a result of the reduction of the tariff upon telegrams in 
Switzerland to a uniform charge of half a franc (ten cents) a 
message, in January, 1867, the number of dispatches throughout 
the country was 50,513, against 86,461 for the same period in the 
| ae year; and in January, 1867, the receipts were about 11, 
ollars, against 13,060 dollars during the same period this year. 
Tue Inon Trape.—We extract the following from Messrs. Bird 
and Oo.’s Monthly Circular:—A contract of 26,000 tons wrought 
iron rails and ss for Finland, taken by a Belgian iron- 
master in competition with English houses, has caused some sensa- 
tion to many whom “foreign competition” unduly alarms. 


Certain contract conditions and cost of —— being, however, 
always open to a wide di in individual opinion, as 
e in figures, and all tenders being much higher 
than the this case simply that extreme necessity 
no longer compels our makers to fill themselves for the best part 


of the shi) season at current low rates, and that with extensive 
inquiries before them they prefer to take their chance of better 
Again the bridge- con estimated at over 
1,000,000, that have been given out in France for Austria (and 
17,000 tons of rails in addition for Hw railway requirements), 
are so much work lost indeed to English establishments, but can be 
explained without jumping at the conclusion that the British iron 
trade is becoming of scenienr importance. contracts, with 
extended delivery and fluctuating fo: ex 
always and invariably remunerative, and the care now taken by 
experienced English houses to make them so at t ensures a 
sound trade. ‘e quote ordinary rails f.o.b. Wales £5 7s. 6d. per 
ton upwards, the market being somewhat less firm than a 
month ‘since. For ae ae there is more inquiry, 
though for Bessemer steel orders are wanted and could 
placed favourably. According to official statements the French 
works have booked large quantities of rails (one works alone over 
50,000 tons) considerably in excess of last year’s make, which 


are not 





amounted only to 11,000 tons. The total production of Bessemer 
steel of all kinds in France, which was under 2000 tons in 1963, is 


given for 1867 as 20,000 tons. 





ON LIQUID FUEL. 
By Benyamin H. Pavt, Esq. 


(Concluded from page 302.) 

In the case of furnace gas disc at 600 Fah. above the 
temperature of the air supplied to = waste amounts 
to cent. of the a heat resul! the combustion 
of and to 22 per cent. of that resul from the combus- 


tion of hydrogen, these amounts being equi 
tion of 3°6 lb. of water at aia fen Fi - pound of carbon burnt, 
= of water at 212 Fah. per pound of hydrogen 
urn 
The amount of heat capable of becoming effective in producing 
steam cannot therefore be greater than the difference between the 
total available heat and the heat thus wasted in the furnace gas. 
This amount is about 76 per cent. of the available heat generated 
by combustion of carbon, and about 78 per cent. of that generated 
by combustion of hydrogen. This comparison does not take into 
t those of waste which are due to imperfect com- 
, but applies only to such portions of the carbon and 
hydrogen of fuel as are actually burnt in the furnace. In this case 
the comparative efficiency of these constituents of fuel in producing 
steam is as follows :— 
Combustion of Carbon. 
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Equivalent evaporation 
Quantity burnt, 1 1b, ___ | water, 
at2i2deg. | at 60 deg. 
Heat units. Ib, Ib. 
Total heat of combustion... .. 14,500 1s ~— 
Available heat .. «2 ss oe 14,500 - — 
Waste heat of furnace gas 3,480 36 - 
Effective 11,020 14 98 
Combustion of Hydrogen. 
| Equivalent evaporation 
Quantity burnt, 1 Ib. of water. 
at 212 deg. | at 60 deg. 
Heat units. Ib. Ib. 
Total heat of combustion.. .. .. 62,032 62 — 
Latent heat of water vapour .. .. 8,695 - _ 
Available heat... «2 «2 oe oe 53,337 _ _ 
Waste heat of furnace gas wg ws 11,520 119 — 
Effective heat . 28. me oe 41,817 433 38 
Thus the maximum evaporative effi of carbon and of hydro- 


gen is, for each pound burnt, respectively equal to the conversion 
of about 11} lb. and 434 lb. of water at 212 deg. Fah. into steam of 
the same temperature, and under the ordinary atmospheric 
pressure. The extent to which this efficacy is realised in the 
ordinary application of fuel for qorains steam will depend u 
the relative facilities afforded by the rate of combustion and by 
the construction of the boiler for the full absorption of the effeo- 
tive heat from the combustion products during their 

the flues or tubes of the boiler before being discharged nto the 
chimney. But whatever may be the influence of these conditions 
in regard to evaporative effect produced, they do not in any degree 
affect the foregoing considerations as to the maximum evaporative 
capabilities of the carbon and hydrogen of fuel when burnt in the 
manner stated, with a supply of air just twice as great as the 
quantity requisite for their conversion into carbonic acid gas and 
water vapour. 

From these considerations it will be evident that in the combus- 
tion of fuel under ordinary conditions there is always a great 
waste of heat actually generated and available. The total waste is 
considerably greater in the combustion of hydrogen than it is in 
the combustion of carbon, amounting in the one case to 32°6 per 
cent., and in the other to 24 per cent. of the total heat of combus- 
tion, but still the evaporative efficacy of hydrogen is nearly four 
times as great as that of carbon. 

In the combustion of hydrocarbons under these conditions, 
whether they be solid, liquid, or gaseous, the total amount of heat 
generated will be determined by the relative proportions of the 
carbon and hydrogen they contain, The amount of hyd in 
such substances generally ranges from one-seventh to one-fourth 
by weight, and for such limits the corresponding amounts of heat 
generated by their combustion and their theoretical evaporative 
power would be as follows :— 





























Hydro- Hyd eaune meee evaporation 
iro- eat of com- of water. 
— Carbon. | “gen. bustion. iP aay Bee y-nnee 
° at 212 deg. | at 60 deg. 
Ib. Ib. Ib. Heat units. Ib, b. 
, +86 X 14,500 = 12,470 
“14 X 62,032 = 8,684 
21,154 21-9 188 
1 { 15 X 14,500 = 10,775 
"25 X 62,032 = 15,508 
26,283 bia 23°3 
It must be remembered that these results are above the tra 
for this calculation does not take into t the tity of h 





expended in effecting the decomposition of the hydrocarbon, é.¢., 
the separation of the carbon from the hydrogen, nor does it make 
allowance for the circumstance that the quantities of heat caleu- 
lated as being generated by the hydrogen are calculated 

to the heat-producing power of gaseous hydrogen. The results 
given above, as e the theoretical ve powers of 
these hydrocarbons, are therefore too high by an amount corre- 


sponding to the heat requisite to decom the hydrocarbons and 
to convert the hydrogen from the liquid state it has in the hydro- 
carbons to the gaseous state it has in the vapour resulting from 
their combustion. , 

The difference between the theoretical wer of 
h s comprised within these limits of composition and 
their evaporative determined by the relative pro- 


Se ent aeee h: 
ions of they contain, just in the same 
= sates an 'y to the mode in 


hich the aye Tin disposed f he combustion 
Ww e heat of am the com 
ucts constituting the furnace gas resul! wy thy bre oom 
And it is here necessary to notice 
considerable importance application of 
8, 
e following statement will show the manner in which 
the heat that is consumed in producing a chimney draught is dis- 
tributed among the combustion products constituting the furnace 














gas:— 
Combustion of Carbon. 

Equivalent 

——— Quantities of heat in evaporation 

earben. gas. of water at 

” 212 deg. Fah. 
Ib. Heat anits Ib. 
Carbonic acid gas .. 3°67 600 deg. xX B= 480 
Nitrogen gas .. .. 894 600 deg. X 2°2 = 1320 i4 
Surplusair .. . 11-61 600 deg. X 2°8 = 1680° 7 
2422 3480 36 














It will be seen from this table that while the total waste 
in the furnace gas from the combustion of one pound of carbon is 
equivalent to 36 1b. of steam, more than one-half of that 
consumed in raising the temperature of the surplus air 
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for diluting the combustion product in the furnace. Conse uently, 
any arrangement by which this surplus supply of air could be dis- 
nsed with, and combustion maintained at the same rate, would 
oe the effect of reducing the waste of heat to the extent of 
50,per cent. and economising the heat generated by the carbon of 
the fuel to the extent of nearly 12 percent. “Herein consists the 
advantage gained by blowing the air into a furnace instead of 
drawing it in by means of a fen 9 for in that case the supp 
of air may be reduced to just ny to support combustion, an 
at'the same time the temperature of the furnace gas may be so far 
reduced, either within the flues or tubes of the boiler or in a feed- 
water heater, as to render > greater part of the heat contained in 
it effective for production of steam. 
The possibility of economising in this way the heat generated by 
conibustion of carbon is hy no means unimportant ; but it is of far 
woh, separ Serena atewwt paed ted by co tion of 
Eydregen, ‘or in that case the total waste of heat arising from the 
discharge of the furnace gas at 600 deg. Fah. above the tempera- 
ture of the air supply is equivalent to about 121b. of steam per 
id of hydrogen burnt, and nearly one-half of this waste heat 
in heating the — air supply. 
‘Therefore, by dispensing with this surplus air and cooling the 
furnace gas in a feed-water heater, a saving of something like one- 
fourth of the total available heat might be effected. A further 
advantage would also result from the increased temperature of 
combustion, viz., 4692 deg. Fah. for carbon and 4922 deg. Fah. for 
hydrogen, and the consequent more ready transmission of heat 
from the combustion product to the water in the boiler:— 


Combustion of Hydrogen. 

















| | Equivatent 
} = a Quantities of heat in | evaporation 
| : furnace gas. | of water at 
| hydrogen. | . |212 deg. Fah. 
Ib. Heat units. | Ib. 
Water vapour... «| 900 | 00deg. K43= 2530 27 
Mitrogen gas e | 26°78 600 deg. KX 6°6 = 3960 41 
| 1 


on 


£83 .. 
Sunplusair .. 4. 34°78 600 deg. X83=49390 | | 
70°56 11,520 | ug 
Latent heat of 2206 
|water vapour.. 8695 90 








20,215 | 20°9 





The combustion of the carbon and hydrogen of fuel presents 
another point of difference, which is important as regards the 
extent to which the available heat is, under ordinary conditions, 
capable of being rendered effective in producing steam. This 
difference is due to the presence of water vapour in the furnace 
gas, resulting from the combustion of hy en. As a consequence 
of this circumstance a large amount of t is absorbed and 
rendered ineffective for producing steam. From the foregoing 
table, representing the disposition of heat amongst the furnace 

, it will be seen that every pound of water vapour in the 
Toons gas corresponds to a waste of heat sufficient to produce 
rather more than 1} lb. of steam, and hence it will be evident how 
great is the disadvantage resulting from the presence of water in 
the furnace gas. whether originating from hydrogen burnt or from 
damp fuel or otherwise. 

‘The volumes of the air supply and combustion products for the 
extreme cases of carbon and hy: en are as follows :— 














Combustion products 
Air supply at 60 deg. Fah. at 660 veg. Fah, 
lb. Ib. | cubic feet.| Ib. |cubie feet. 
Carbon .. es o- | + | 320 25 =| 630 


Hydrogen .. I | 69 ] 960 70 } 2044 





In the combustion of carbon there is no expansion of volume in 
the combustion product, except that due to the heat g ted, 


blown out of a bottle by a current of air. The steam jet at the 
same time induces a current of air which mixes with the oil y 
and supports its combustion. This is the arrangement by | 
Messrs. Field and Aydon, and it appears to work at | } 
effecting a very perfect combustion of the oil. The oil I have 
seen used in this way was the dead oil or creosote oil, which is a 
refuse product in the refining of gas tar. It possesses characters 
which render it much erable to petroleum or to the oil obtained 
b illing coal at a low heat for use as liquid fuel. In the first 
pt th its density being greater than that of water—the gallon 
weighing about 12 lb.—it takes less space for stowage than petro- 
leum or coal oil, the gallon of which weighs only from 8 lb. to 8} lb. 
For the same reason it would not be so dangerous as the lighter 
oils in case of accident, for instead of floating on the surface of 
water and burning it would sink harmlessly. Again, its very high 
boiling pot, approaching to a red heat, and the great density of 
its vapour as compared ‘with ‘that of petroleum or coal oil, are 
great advantages as regards risk of explosion in consequence of the 
oil vapour becoming mixed with air and then catching fire. This 
could hardly take place with the dead oil except at a very high 
temperature, while petroleum readily gives off vapour to the air at 
a moderate degree of heat. : 

1 lb. of hydrocarbon, contaming 14 per cent. of hydrogen, yields 
about 31 lb. of furnace gas, consisting of :— . 





























Equivalent 
Quantities of evaporation of 
Farnace gas. | heat in furnace water. 
gas. weTee: geewars 
at 212dg\at 6G0deg. 
Ib. Heat units. Ib. lb. 
Carbonic acid .. «« 3°16 411 
Water vapour .. .. 1°26 359 | 
Nitrogen gas... oe 1-45 1633 
Serplus air oo ee | 14:37 212 22 
30°74 4577 | 4°8 
Total heat of combastion.. 2. « .. | IM 
Latent heat of water vapour .. .. os 1217 13 
Available teat .. 12 ce oe ce oe 12,937 
Waste heat offurnace gas .. .. «. 4077 43 
a ae 
Effective heat .. «2 se oo e+ oe 15,360 | 158 13°6 
| | 
Theoretical evaporative power .. «. | } 219 








Relative evaporative efiicacy as compared with ] 4.0 
Cavbem Geol = Lon. ce sce ose wee }a ” 


11b. of hydrocarbon, containing 25 per cent. of hydrogen, yields 
about 36 Ib. of furnace gas; containing:— 























which would render the volume at the temperature of combustion 
(2522 deg. Fah.) rather more than six times that of the air 
supplied. By the transfer of heat to the boiler to such an extent 
as to reduce the temperature to 660 deg. Fah. the volume would 
he reduced again to about 630 cubic feet per pound of carbon 
burnt. ; 

In the combustion of hydrogen the supply of air required is 
about three times as large as that required in the combustion of 
an equal weight of carbon. There is also an expansion of the 
combustion products, independent of the heat generated, and 
amounting to one-half the normal volume of the hydrogen burnt. 
The expansion due to heat is also greater than in the combustion 
of carbon on account of the greater amount of heat generated, so 
that the volume of the furnace gas at the temperature of combus- 
tion (2791 deg. Fah.) would be about six and a-half times that of 
the air supplied, and the volume of gas discharged into the 
chimney would be about three and a-half times as great as in the 
combustion of an equal weight of carbon, This larger quantity of 
gas will, however, contain nearly four times as much effective 
heat as that resulting from. the combustion of an equal weight of 
carbon, and its temperature will be about 270 deg. higher, so that 
in this respect the use of fuel containing a large amount of 
hydrogen, provided it can be perfectly and readily burnt, presents 
an advantage as compared with fuel consisting almost entirely of 
carbon, Rather more than one-fourth of a pound of hydrogen 
would give as much effective heat as one pound of carbon with a 
somewhat smaller volume of combustion products. The extent to 
which this advantage affects the value or efficiency of fuel will, of 
course, depend on the amount of hydrogen it contains. Since no 
hydrocarbon available as fuel contains more than 15 per cent. of 
hydrogen, the actual evaporative efficacy of such a material, when 
usetl under the ordinary conditions, cannot, at the utmost, be 
more than about 40 per cent. greater than that of an equal weight 
of carbon. This, assuming it to be perfectly burnt, and the 
arrangement of boiler flues or tubes, &c., to be favourable for the 
transfer of heat, is the maximum effect to be looked for according 
to the data — given. 

The amount of hydrogen in petroleum is y larger than in 
any of the other hydrocarbons proposed to be used as fuel, and 
that contains, on the average, about 13 per cent. In coal and 
shale oil the amount of hydrogen is less. Consequently, the 
evaporative efficacy of these materials, as compared with carbon, 
would not reach the above limit of 40 per cent. in excess. 
ratio between these materials and ordinarily good eoal is much 
about the same in regard to evaporative efficacy, since the hydro- 
gen contdimed in coal compensates for the oxygen and ash it 
contains, unless the amount of these is very consilerable. 

The tables in next col. show the relation between the total heat 
of combustion and the available heat of containing 
respectively 14.and 25 per cent. of hydrogen,.as the amounts of 
heat —— in the furnace gas and the mode im which it is 

Iam not aware of any oale hydrocarbon applicable as fuel 
which contains so much as 25 per cent. of hydrogen, so that an 
evaporative effect of about 161b. of steam per pound of 
carbon burnt must be regarded as the maximum result to be 
attained with such material used as fuel. By burning these 
hydrocarbons with only just enough air for combustion, or half the 
quantities assumed to 
effect capable of being realised would be from 13 per cent. to 
14 per cent, greater than in the case stated above, or about 18Ib. 
of steam per te of hydrocarbon containing 14 per cent. to 
15 per cent. of hydrogen. 

he plan of using liquid fuel, which, so far as I am aware, has 
une a most yr ete is one Sawer an to some extént, 
any rate, secure vantage to be gained by forcing air into 
the furnace. According to this plan the oil in supplied to the 
furnace through a small on Ree with a jet of high ure 
steam, by which it is conve: into spray, much in the same 
manner as in the toy known as the perfume vapouriser a liquid is 





supplied in the above estimations, the | 








Equivalent 
Quantities of evaporation of 
Quantities. heat in furnace water. 
gas. — , ——— 
at 212dg at 60deg. 
lb. Heat units, Ib. | Ib. 
Carbonic acid gas .. 275 358 
Water vapour .. .. 2°25 641 
Nitrogen «2 «+ oe 13°39 1968 
Surplus air.. «+ «« 17:39 2483 26 
35°78 5450 | 56 | 
Total heat of combustion... .. «+ «+ 26,283 
Latent heat of vapour .. «2 «> o« 2174 22 
Available heat .. «2 «2 «2 oF o8 24,109 
Waste heat of furnace gas) we oe oe 5450 4°6 
ffective heat 2. «2 «2 se «2 os 18,659 193 166 
Theoretical evaporative power .. «« ee 271 














Relative evaporative efficacy as compared with 1°69 
carbon or:coal = 1 cc. cee nee aes one 

The use of this oil as fuel presents great advantages for gas ta™ 
distillers, with whom it is a troublesome waste product. If it 
should come into demand as steam fuel its value would, of course, 
rise above that of coal, to an extent proportionate to its greater 
efficacy and any other advantages resulting from its application 
as steam fuel. Such an application might therefore be a great 
advantage to gas companies. 

Unfortunately the quantity of this oil which is available is very 
small as compared with the requirements of steam navigation, pro- 
bably not amounting to 100,000 tons a year in the whole country, 
and therefore its application must be very limited. 

In order now to arrive at some estimate of the advantage to be 
gained in a steam vessel, either in point of weight to be carried or 
space occupied by liquid fuel as compared with coal, it is evident that 
100 tons of petroleum or coal oil would do the work of about 140 
tons of good coal, But as coal is rarely burnt in such a way as 
to be rendered useful to its full capability, and as there is always 
a considerable waste in the shape of dust and cinders, which would 
not be the case with liquid fuel—a further allowance must be 
made for this. Assuming that one-fifth of the coal is wasted in 
this way, then the equivalent of 100 tons of oil would be 175 tons 
of coal; for taking the density of the oil as ‘850, it would occupy about 
the same space as an equal weight of coals, or at the rate of about 
53lb. percubic foot. This difference would enable a vessel capable 





of carrying coal for twelve days’ steaming to carry oil for twenty- 
one days. In burning this oil therg would be a saving of labour in | 
stoking, and as it would not give any ashes, a great deal of trouble | 
would be saved in that way. 

These results differ widely from thestatements which have been | 
made in reference to the relative efficiency of oil and coal, accord- | 
ing to which it has been represented that one ton of oil was equal | 
to from four to five tons of coal,* and that in regard to stowage | 
room the saving was “more than nine-tenths in bulk!”} It is | 
true that those who have propounded these views have not arrived | 
at them by a consideration of ‘the data I have above referred to, | 
and if I may judge from remarks lately made at the meeting | 
of the Institute of Naval Architects! they would appear to | 
deny the applicability of those data for determining the question | 
between coal and oil as fuel. Such a denial, however, would be | 
of little account if it be not by adequate evidence of 
Tesults, such as those which have so much dwelt u being 
really obtainable; and although this subject has now some | 
years before the public, I am not aware of any evidence having 
yet been brought forward, such as would call for or justify the | 
abandonment of those well-established principles by which the | 
heating power and efficacy of fuel is determined as above stated.§ 

The results of the experiments made at Woolwich under the | 
superintendence of Mr. Tricket, the engineer-in-chief of the dock- | 
yard, give, as ‘the highest evaporative effect obtained with | 
petroleum, 11°63lb. of water converted into steam per pound of | 
oil burnt. In this case, however, the combustion was imperfect. — 


* See ‘‘ Journal.of the Royal United Service Institution,” ix. 66. “‘ Petroleam 
as Ta, +o by Capt, J. H. Selwyn, R.N.; also C. J. Richardson, p. 70. 
p. 69. | 

‘$ See THE ENGINEER, !0th April, 1868, p. 257. i 

$Since writing this paper’I have learnt that the same subject was discussed | 
by ‘Professor W. J. M. Rankine, at the Unived Service Institution, abdouta | 
year ago, and I have great pleasure im re'erring to the opinions 0! such an 
authority in confirmation of the vie«s I have essed in regard to ** Liquid 
Fuel,” “On the Economy of Fuel Comprising Mineral Oils.” ‘‘ Journal of 
the United Service Institution,” xi., 218. The very lucid and exhaustive ex- 
position given by Professor Rankine, of the comd@rtiens which determine the 
theoretical evaporative power of fael ought to have been sufficient to prevent 
any continuance of misconceptions as to the that the evaporative 
effects realised with fuel can exceed or even equal ‘theextreme calculated 
power it is capable of producing. 





But in the most successful trials with coal oil and shale oil, when 
very little smoke was given off, the evaporative effect was about 
18 lb. of steam produced per pound of oil burnt. In this case some 
deduction required to be made for the steam applied as a blast to 
the fire, but the amount was not ascertained. This result was 
also obtained under peculiarly favourable circumstances as regards 
the proportion of heating surface of the boiler to the rate of 
evaporation. 

In regard to the supply of material capable of being used as 
liquid fuel, it is necessary%to make a few remarks. First, as regards 
petroleum, I imagine it is now generally acknowledged that this 
material in its natural state is not well adapted for the purpose, 
In that = it a amount of very volatile hydro- 
carbon, which, even at inary tem ture, v: i 
contact with air, and the mixture of ade orn on 
plesive. At the temperature of a steam vessel’s stoke-hole this 
vapourisation would take place more readily, and if there were any 
leakage in the supply pipes or tanks, disastrous consequences 
might ensue. In order to remove this objection to the use of 
petroleum as liquid fuel, the more volatile portion of it must be 
8 i ion, and that operation, when carried far 
enough to render the.oil fit for use with safety, would zeduce the 
quantity to about one-third. 

Another objection to petroleum in its natural state is its bulki- 
ness, the gallon weighing only about 81b. This is to some extent 
removed by the distillation, and rn the reduction of the quantity 
to one-third an oil is obtained which weighs about 8lb. per gallon, 

According to the latest returns the total production of petroleum 
in America—which is out of all proportion the most abundant 
source of this material—amounts to about 360,000 tons a year. ‘It 
would be mere speculation to offer any opinion as to whether this 
rate of production is the maximum which is attainable er as'to:the 
time it may continue; but the prevailing impression is that the 
sources from which this supply originates are subterranean accu- 
mulations, and therefore not to be depended on beyond a certain 
limit. ‘The experience of oil winning in America has confirmed 
this view, for it has been found that the wells which were at first 
what are termed “ flowing wells,” i.c., yielding their oil spontane- 
ously, have gradually ceased to flow ; and that after pumping has 
been resorted to for bringing the oil to the surface, even that 
means gradually declined in its effect. It would therefore be 
unwise to rely upon the supply of petroleum as affording material 
for fuel. And then, if -we consider the vast consumption of coal for 
the purpose of steam navigation—amounting, I believe, to not less 
than 10,000,000 tons a year in steam vessels belonging to this 
country alone—it will be seen that the production of petroleum, 
gigantic as it is in relation to the use to which it has been applied, 
is insignificant when compared with the requirements of steam 
navigation for fuel; that, in fact, the total production does not 
amount to 5 per cent. of the fuel consumed in the steam vessels of 
= ape | ‘ , lo 

possibility of obtaining an oil analogous to petroleum 

distilling certain kinds of coal and some varieties of eins 
shale, constitutes another source of liquid fuel, and one which T 
consider to be far more important, for this country at any rate. 
than petroleum is. The material obtained from this souree 
commonly known as crude paraffine oil, requires to be submitted to 
the same operation as petroleum in order to remove the more 
volatile portion and obtain an oil suitable for use as liquid fuel, but 
it would have the advantage of yielding rather a larger amount of 
such oil than petroleum does. To what extent the production of 
this oil might be developed as a source of supply for steam 
navigation it would be almost impossible to form any approximate 
idea at present. But I may state in regard to this point that 
owing to the low price at which petroleum is now imported from 
America, the coal and shale oilworks of this country have been 
almost entirely stopped, because of their inability to manufacture 
oil for burning at such a price as to compete with the American 
product. Circumstances, which it would be out of place to enter 
into here, iuduce me.to believe that if the use of liquid fuel were 
introduced to any extent into practice, it would be a very great 
advantage to the oil manufacturers of this country, and would te 
a means of enabling them to meet successfully the competition of 
the American oil for burning in lamps. I have alreacy 
spoken of ‘the supply of *‘dead oil,” furnished by the rectification 
of coal tar, and need here only remark again that the quanti'y is 
very small, This is certainly the most suitable material for use 
as liquid fuel which I am acquainted with, and its excellence in 
this respect induces me to mention another possible source of a 
similar material, viz., the distillation of ‘‘ slack,” or the waste 
coal dust, which accumulates at the mouth of a coal pit. Itis 
quite possible that by such means a quantity of oil, similar to 
that resulting from the retification of gas tar, might be obtained, 
and at the same time the slack itself might be converted intoa 
useful fuel. 

There is also in the island of Trinidad a vast deposit of bitumen, 
which has repeatedly been an object of passing interest on account 
of attempts to render it in some way useful. Unfortunately, 
most of those attempts have hitherto failed; but if liquid fue 
should become an article in demand, I think there may be good 
days still in the future for Trinidad bitumen, for it has the 
peculiarity of yielding by distillation-about 30 per cent. of a thick 
heavy oil, approximating very closely to the dead oil of the gas 
tar refiner. This circumstance, which has hitherto been the dis- 
advantage of the Trinidad bitumen, might then become its chief 
recommendation, and according to all accounts there is abundance 
of it, and the getting of it is not attended with difficulty. 

The relative cost of coal and oil is to some extent still an open 
question. If it should be found advantageous to use oil as fuel for 
steam vessels it is probable that neither crude petroleum nor 
paraffine oil as obtained by distilling coal or shale would be the 
most suitable for the purpose, and that it would be advisable to 
separate from either of those materials the more volatile portions, 
which are applicable for burning in lamps. The less volatile 
portion both of petroleum and of shale oil, amounting in the former 
to about 30 per cent., and in the latter to about 40 per cent, 
would be for several best adapted for use as fuel. It is 
not so much in demand as the oil used for lamps, and being less 
volatile it could be stowed with greater safety. But I doubt much 
whether this oil could be shipped for less than £5 per ton. If that 
opinion is correct, according to the comparative estimate already 
made between coal and oil, the cost of the latter would be about 
three times as much as that of coal. That there may be circum- 
stanees under which the advantages to be gained by the use of oil 
as fuel would altogether outweigh any considerations as to this or 
even a greater rate of cost, it does not require any great penetra- 
tion to perceive; but it appears to me equally evident that if those 
advantages are to be attained only at such a cost, the use of ol 
as fuel for steam vessels must in any case be restricted ‘to ex- 
ceptional cases, in which cost is comparatively a matter of 





| secondary importance, and that it cannot be regarded as likely 


either to revolutionise steam navigation in general or to call for a 
total reconstruction of our navy. 

At this point, however, the consideration of the subject reaches 
a Stage where it is:more the province of the merchant and of the 
naval engineer to deal with it, amd to determine the balance 
between the greater efficacy of this material as fuel, and the 
greater cost which its application would involve. I therefore 
leave it here for those more competent than myself to discuss 
these points, with the hope that the attempt I have made to 
elucidate the subject, so far as I am able, may be found of some 
utility in its further ween ay 

I cannot, hewever, conclude this without nine the 
opportunity of expressing my opinion that the mode in which this 
subject has hitherto been dealt with, illustrates in a most striking 
manner the want which is now somewhat vaguely felt of what is 
termed “‘technical education,” by which I understand a means, 
not merely of making those whose business is of a practical 
character better acquainted with the principles of science and the 
laws of nature than is generally the case in this country, but also 











May 1, 1868. 


THE ENGINEER. 


311 





—2. 











of educating the cultivators of sci in a knowledge of the re- 
po Premeen oF) art, and of the conditions under which science 
can be made i to i Tf such a closer alliance 





“MR. SAMUDA’S RETURN.” 
(Concluded from p. 291.) 
Messrs. NAPrer’s oo ngery — 
Messrs. Napier propose @ turret ship of exactly the same 
dimensions = tonnage as the Invincible, but with a mean draught 
of water equal to the Invincible’s extreme 
22ft., 6in., and a corresponding i 
ment, They give her two turre 
. The general arrangement o' } 
fike that of the Affondatore, the armour on the sides forming 
only a shallow belt, 3ft. above and 5ft. below the water, the deck 
at the height of the top of the belt being only half an inch thick 
(of steel). The bases of the turrets are surrounded by armour- 
plated circular bulkheads, which leave little or no space between 
them and the turrets. The central spindles round which the 
turrets revolve are placed in the middle of hatchways. The 
turrets. themselves are weakly designed, having no horizontal 
frames whatever. The whole of the turret arrangements of this 
design appear to have been but imperfectly considered, and 
certainly could not be sanctioned. A good height of upper 
deck and of ports is given by the system of construction adopted, 
but it is at the same attended by the disadvantage of bringing 
the tops of all the water-tight bulkheads within 3ft. of the 
water’s surface. 


raught, viz, 





Messrs. SAMUDA’s DESIGN. 

Messrs. Samuda’s design is for a real turret ship, with all-round 
fire (except some minor interruptions), plated throughout to the 
up deck, and having a deckhouse enclosing the engine and 
boiler hatehes between the funnels. The ship is 20ft. longer than 
the Invincible, and 3ft. Sin. narrower; these dimensions giving a 
tonnage of 3590 tons, as stated by the designers, but of 3531 tons, 
as calculated here; about 200 tons less than the Invincible. The 
draught of water proposed exceeds by 6in. the limit laid down by 
the ‘Admiralty, being 23ft. fore and aft. Messrs. Samwuda state 
that the excess may be reduced to 3in., by supplying the vessel 
with 270 tons of armament and ammunition, instead of the 360 
tons, which they have provided for as directed. It appears to me, 
however, that the ship would not carry her weights even with the 
diminished weight of artillery and ammunition, and at the 23ft. 
draught. In the Invincible we have estimated the weight of masts, 
yards, rigging, sails, &c., at 158 tons. Messrs. Samuda only allow 
$5 tons for the same things, which would be very deficient, even if 
their proposal to fit the lighter rig, shown in call dsawing B, which 
gives only about 2} square feet of sail per ton of displacement, were 
adopted. We also consider that they have allowed about 10 tons 
too little for the turrets; and they have allowed nothing for auxi- 
liary engines, for which we have considered it desirable to allow 
25 tons in our designs. Our calculations also go to show that the 
weight allowed for hull is about 17 tons less than we think neces- 
sary; the weight for armour, 30 tons; and the weight for backing, 
20 tons. In these calculations we do not include the conning 
tower shown, for which we require 50 tons more. On the whole, 
our investigations, carried out in the usual manner, indicate a 
total deficiency of 225 tons in the displacement of the ship, even 
at the 23ft. draught, presuming that the prescribed weight of guns, 
shot and shell, powder, &c., is adhered to. 

There is some reason to apprehend that in this case also, as in 
that of the London Engineering Company, the reduction of beam 
is attended by too great a loss of stability. We find the 
metacentre to be at a height of ‘74 of a foot only above the water 
line, and although this is more than in the other case, while 
the centre of gravity ig no doubt lower, the stability never- 
theless appears small. Messrs. Samuda have shown a centre 
of gravity which, if correct, would leave no doubt on 
the point ; but their centre is lower than we should expect to 
find it. 
it is thought necessary to do so, but it is a calculation that will 
require time, There is, however, a defect in the design as it now 
stands, which requires more urgent consideration, viz., the employ- 
ment of a system of water-tight bulkheads, which stop at a height 
of about 18in. above the water line. This feature would have 
been objectionable, even if it had been associated with as extended 
a double bottom as the Invincible possesses ; but in this case the 
double bottom extends only through the length of ship occupied 
by the engines and boilers, viz., 124ft. out of 300ft.; whereas, in 


the Invincible, we have a double bottom of 184ft. long, out of | 
280ft., and our bulkheads nowhere rise less than four feet above | 


the water. The effect of the arrangement adopted in the design 
of the ship now under consideration would be, that any injury 


done to the bottom, before the boilers or abaft the engines, by | 


taking the ground, co m, or otherwise, if it resulted in more 
leakage than the pumps could keep under, would sink the 
for there is no compartment there out of which the water would 
not flow freely over the lower deck into all parts of the ship. In 
fact, where there is no double bottom the ship may almost as 
well be without bulkheads altogether as have them stepped a few 
inches above the water line. It is just possible that the extreme 
aftermost and foremost bulkheads might be useful in this ship ; 
but there is certainly a space M0Oft. long 55ft. long 
abaft, where the ship is practically without water-tight divisions. 

There are minor defects in the design, such as deficiency of 
cabin accommodation, and stowage for powder in the magazines ; 
an/l-it is also open to the much more serious objection that this 
ship, of 3500 tons, would have to be worked under canvas upon a 
deck only 94ft. above the sea level. 

Messrs. Larrp’s DEsIen. 

This is in many respects a remarkably good design for a sea- 
going turret ship of that class in which the turret guns are used 
or broadside purposes only, but with the capability of training 
through large arcs, chase fire ahead being secured means of 
bow-guns placed behind a fixed armour-plated breastwork or 
shield forward, as in the Monarch, and another aft. A forecastle, 
a poop, and a narrow central deck-house are proposed, as in the 
ba ag the forecastle and poop being connected by a bridge 23ft. 
wide, clear of the hammock netting and framing. The forecastle 
is high, and two-decked, a device which I ventured for certain 
reasons to adopt in the large broadside ironclad frigate, which 
was submitted to you and to their lordships a year ago. In the 
present case it is associated with a sloping break in the u or 
working forecastle deck, where it joins the over-turret bridge. 

To with satisfaction that Messrs. Laird have preserved in 
this ship very a the same beam as the Captain has, although 
the length is much less, The Invincible is 280ft. long, and Daft. 





broad ; and thisiship is 290ft. long, and 53ft. broad, this slight | 


change-in proportion being unobjectionable in the present case, as 
the weights of the armour and turrets are comparatively low. The 
tonnage only differs from the Invincible’s b 
and the draught of water is identical with her’s. The displace- 
ment has had to be increased, however, by 195 tons, and even 


this increase leaves a deficiency, according to our calculations, of | 


about 54 tons. Adding the margin of 22tons, which wehaveallowed 
to the Invincible for unexpected increases of weight, unquestion- 
ably a sufficiently small allowance, and we have a deficiency of 
76 tons. Messrs. Laird conform to the weight of armament and 
ammunition laid down in the Admiralty letter, but as their design 
involves the use of four 600-pounders, and three 7-ton guns, it 
would be necessary (in conforming to the table of weights supplied 
by the Director-General of Naval Ordnance, upon which we base 

our new ships) to provide 421 tons for guns, ammunition, &c. 


We can settle the question by an elaborate calculation, if | 


less than 10 tons, | 


I have taken the a ee in making our calculations. To 
provide for the additional 76 tons, it would be requisite to make 
a total increase of displacement of 271 tons beyond the Invincible's. 
All this involves, of course, a somewhat larger and heavier sub- 
merged hull, which would demand a still farther increase of dis- 
placement. 

Viewing the design, therefore, from the same point of view, 
and with the same sense of responsibility that I should view a 
design of my own, I cannot help stating that I do not consider 
that the p ship would satisfactorily carry the weights in- 
tended for her, nor do I consider that those weights. would them- 
, selves be sufficient to give thorough satisfaction to the gunnery 
department of the Admiralty, seeing that.so much of the tons 
allowed would be required for the guns, with their slides, carriages, 
&c., and so little would be left for powder, shot, and shell. 

An additional immersion of Iess than three inches would, how- 
ever, provide for carrying the additional weights ; this would add 
10 square feet to the section of the ship, say 75 tons to her 
displacement, thus making her section exactly the same as the 
Invincible’s, and her displacement 270 tons more. With the same 
power, therefore, the speed of this ship would be less than the In- 
vincible’s, as her loadwater lines wo' be, and are fuller, and 
her weight so much more. 

I hope too much importance will not be attached to the fore- 

ing considerations, especially where there is much that is excel- 

ent in the general design of the ship. The deficiencies of weight 

and speed involved (especially of the latter) are not large 5 but it 
is nevertheless my duty to point out clearly that in seeking to do 
the very utmost upon the tonnage of the Invincible, and to submit 
the most conan ship possible under the conditions, 
Messrs. Laird have, in my opinion, unde en somewhat more 
than their lordships could wjth confidence rely upon. 

There are three importan®features of the design which require 
special consideration ; 1st, the height of the turrets and guns 
above water; 2ad, the necessity of working under canvas this 
full-rigged frigate upon a deck which, for the greatest part of its 
length is only 23ft. broad, and which leads to the forecastle deck 
up a sloping and es ; and 3rd, the necessity of firing 
600-pounder guns beneath a flying deck, and past narrow tapering 
deck-houses. 

On the first point it will be sufficient tosay that the height of side 
above water given to this ship is 7ft. 6in., measuring to the top of 
the wooden deck plank, a less height than the main deck port-sills of 
the Invincible. The turret port-sills, however, are kept well up 
above the deck, and are 10ft. Gin. above water. The bow chasers 
have 18ft. port-sills, and the stern chaser an 11ft. sill. This ship 
would therefore possess, like the Monarch, an excellent chasing 
battery, in so far as height above the water is concerned. 

It is much to be feared, however, that the lowness of the upper 
deck (7}ft. above water) would prove in practice very tis: 
tory. In proportion to the side of the ship, it is as low as the 
Scorpion’s and Wyvern’s, and even in moderate seas would no 
doubt be completely swamped. It must be borne in mind that 
although the engine and boiler hatches are carried up to the flying 
deck above, it is through this low deck that the turrets pass, and 
round them that the open space must exist. 

With regard to the second question, the practicability of work- 
ing the sails, &c., of this large ship upon a deck 23ft. broad, of 
which the centre is occupied by large hatches, and on which boom- 
boats have to be carried, I beg leave to be excused from offering a 
confident opinion. Certainly we have not a particle of evidence 
that such an arrangement would be viewed with satisfaction by 
naval officers generally ; and I should be apprehensive that, if 
adopted, the plan might be hereafter pronounced a failure. It 
will be tried in the Captain ; and I consider that one ship of 4000 
tons would be sufficient to build in that way at present. 

With regard to the third point, I must say that I have grave 
doubts whether it will be found practicable to make the proposed 
bridges and deck-houses of this ship and of the Captain strong 
enough to withstand the explosion of two 600-pounders simul- 
taneously, or even of one of them, without resorting to materials 
of such strength and weight as have not been allowed for in the 
designs. I believe it is quite practicable to make the sides and 
decks of a vessel strong enough to fire even these large guns, past, 
or over, or under, as the case may be, provided that the main 
frames and beams and plating of the ship are made available for 
giving strength to them ; but I do not believe that comparatively 
light and narrow deck-houses, erected on the middle of the deck, 
or comparatively unsupported bridges, can be made to do so, 
o— by the use of enormous quantities of iron frames and 
plating. 
| In general construction the hull is like that of the Bellerophon, 
| but has fewer water-tight divisions than I like, and comprises a 
number of small changes which it would appear litigious to find 
fault with in detail, but which are, nevertheless, such imperfec- 
oe we feel it our duty to avoid in designing her Majesty’s 
ships. 

On the whole, the investigation which I have made of this 
| design has shown that it is by far the best offered of a sea-goin 
turret-ship that their lordships’ invitati have elicited, an 
although many Admiralty plans and several inventions of my 
own are reproduced in it, 1 am of opinion that Messrs. Laird 
| deserve great credit and the thanks of their lordships for pre- 
paring such a design. 

I deem it no part of my preseut duty to compare either of the 
present designs with the design of a turret ship of the same 
dimensions which I submitted a few weeks ago. I will, therefore, 
only say on that head that both as a sea-going ship and as a fight- 
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LonDon ASSOCIATION OF FoREMEN ENGINEERS.—We learn that 
Mr. E. J. Reed (Chief Constructor of the Navy) will, on Saturday 
next, May 2nd, read a paper before the members of this Institution, 
**On the Means of Testing Iron.” The chair will be taken at 8 p.m. 
by the president, Mr. J. Newton. Place of meeting, George Hotel, 
Aldermanbury, City. 

NAVAL APPOINTMENTS. —The following appointments have been 
made at the Admiralty:--Edwin J. Pearce, engineer, to the Indus, 
for the Clinker; James T. Page, engineer, to the Indus, for the 
Black Prince; Nicholas H. Rowe, first-class assistant-engineer, to 
the Buzzard; Edward Fisher, engineer, to the Asia, as super- 
numerary; John Watson (b), engineer, to the Caradoe, 

Tae CrystaL Pavace.—The Orystal Palace Company published 
on Saturday last, at the conclusion of the afternoon concert, the 
programme of arrangements for the fifteenth season, which com- 
menced with this—May-day. Amongst the numerous attractions 
offered to the guinea season ticket holders and the public we 
notice that on the 25th June and following days there will be-an 
aéronautical exhibition, under the auspices of the Aéronautical 
Society of Great Britain (president, the Duke of Argyll, vice- 
presidents, the Duke of Sutherland, Lord Dafferin, and Lord 
Richard Grosvenor, M.P.). The exhibition will be followed b: 
»rizes awarded for certain of the articles shown, which will inclu 
ight engines and anges + complete working aérial apparatus 
and models; working models, plans, and illustrative drawings; 
separate articles of an aéronautical character; kites for use in 
shipwrecks and other nautical purposes, and for traction (to which 
is already attached a prize of £50, offered on this occasion by the 
Shipwrecked Mariners’ Society); landscape and cloud scenery as 
observed from a balloon, &c. During the exhibition a captive bal- 
loon will be employed for meteorological and other experimental 
ascents, An interesting novelty has been introduced this season 
in the exhibits of prize-holders of the Paris Exposition, a series of 
whose premiated articles and products are to appear during the 
season. A section of the tropical department, destroyed by the 
disastrous fire, has been restored and added to the promenading 
space of the palace; it extends to the north ends of the Alhambra 
and Byzantine courts, and includes the facade of the Alhambra, 
but not the court itself, which will be for some time longer in 
the hands of the workmen, who are proceeding rapidly with its 
restoration to its original state of unique and exquisite beauty. 
The ladies’ science and art classus, and the free lectures, which 
have proved so successful, in connection with the School of Art, 
are to be continued; and we are glad to notice, in connection with 
news and literature, that great extension of convenience, and 
improvements, have been effected in the spacious reading-room and 
library, transplanted from the — epartment to the north- 
west gallery. The attractions indicated by the new programme 
cannot fail to increase greatly the number of visitors to this 
delightful place of resort, and especially to add to the number of 
guinea season ticket holders, who are no longer barred from 
entrance to the great Handel festivals and other red-letter 
assemblies for which an extra payment was formerly required. 

ImproveD Mernop or Scourine Carna.—We are much grati- 
fied to learn that attempts are being made in various parts of the 
Staffordshire Potteries to render atively i one of 
the most deleterious processes in the manufacture of china—that 
of “‘scouring” the ware. For the information of those who are 
not practically acquainted with the trade we may state that when 





| chinaware has to be fired it is packed in saggars with finely 

| pulverised flint, which, during the process of firing, attaches itself 

| strongly to the china, Several young women are employed at each 
fa at 





ing ship, I think that design deserves carefu ideration, 
———— vides a fine long and roomy upper deck of the full 
width of the 


ship throughout her middle portion for working the 
ship upon, and provision is — giving the turret 
guns that power which used to be represented as their most dis- 
tinctive merit, viz., that of being brought upon an enemy situated 
in any direction, and of being kept steadily upon him all round 


either the bow or the stern, however much either of the fighting | 


ships may shift position. It also provides for combining the attack 
of the ship’s heavy guns with the ram attack ; and I believe that 
in attacking a Jine-of-battle, this steady command of the enemy 
with your heavy guns while you approach, with the power of 
keeping the same guns upon him as you break the lines would 
= the turret ship her one great superiority to the broadside 
ship. 
Mr. LAawrtk’s DESIGN, 

In addition to. the foregoing designs, Mr. Lawrie, of the Clyde, 
President of the Scottish Shipbuilders’ Association, forwarded on 
| the 5th of August, a rough model and a midship section of the 
| ship which he would advise the Admiralty to build. This ship is 
F built with iron frames and wooden plank, and has a stout 


belt of armour imbedded in her at the water line. She has a 
fixed turret to carry four 600-pounders, and is fitted with turned 
| = bulwarks. acd . 
t is unnecessary to dwell upon the qualities of this desi 
| further than to say that the ship, if built, would be exceedingly 
deficient in stability, refusing to stand up under canvas; that in 
order to enable her to carry her weights her lines would have to 
be made very full; and that instead of steaming fifteen knots, as 
Mr. Lawrie promises, she would not steam fourteen or much 
more than thirteen knots. I would recommend that he be informed 
that their lordships thank him for his communication, but are 
not prepared to build such a ship as he proposes. 
(Signed) E. J. REEp. 








Sours KEnsincton Museum.—Visitors during the week ending 
25th April, 1868:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 10,322; on Wednesday, Thursday, and Friday 
(admission 6d.), from from 10 a.m. till 6 p.m., 2037; National 
Pertrait Exhibition by payment, 2712; to 15,071; average of 
corresponding week in former years, 11,188; total from the opening 
of the Museum, 7,344,945, 


y to scour off this flint with brushes and sand paper, 


| and the particles thus removed float abundantly about the room 


| that of a miller. 





and cover the persons of the scourers as thickly as flour does 
In every act of respiration a considerable quan- 
is d ited on the mucous surface of the fauces, trachwa, and 
bronchial tubes, and, being acutely angular and irritating, soon 
occasions thickening of these membranes, as evidenced by the small 
weak voices of the scourers; asthma, chronic cough, tubercular 
develor +, and consumption follow, and the poor scourer too 
often falls into an untimely grave, or drags out a miserable exist- 
ence with a shattered constitution. China scourers are very liable 
to attacks of catarrh which rarely fail to aggravate and hasten 
the progress of disease. Those who relinquish the employment in 
time are said.oecasionally to regain perfect health; but the consti- 
tutions of the greater number become irretrievably damaged. (See 
report of the ‘** Children’s Employment Commission,” p. xxvi.) 
‘Phe danger to health varies according to the quality of the 
china, the scouring of the better kinds, owing to the greater 
fineness of the dust used in the manufacture, being an 
employment more injurious to the health tham the scouring of 
the common sorts. Various contrivances have to 
for remedying the evil the cour ti dop 

to carryaway the flint dust bycreating a strong current of air close to 
the ware operated upon; but so far as we know no general attempt to 
grapple with the evil has been made. Lately, at twoor three of 
the largest factories in the district a plan has been adopted which, 
though not perfectly successful, is doubtless calculated materially 
to mitigate the deleterious ences of this process. e 
bench at which the seourers sit, on which the ware is placed, 
is perforated in numerous holes about half an inch in diameter, 
and as the dust is removed a considerable proportion falls through 
these holes into a capacious trough below, prevented by its 
quiescence from inflicting injury upon the scourers. In one case 
we found that a flue had been carried from the trough to a small 
stove chimney in the ex tion that there would be sufficient 
draught to carry off the dust, but this was evidently a miscaloula- 
tion, for at the time of our visit the trough contained several 





tad 








bushels. The plan is very simple and inexpensive, its utility is 
testified to by the scourers themselves, and its comparative success 
justifies the expectation that those who at present have done 


J e € is 
nothing for the relief of 
attention to the subject. 


this class of workpeople will turn their 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. XIX.—Tue Armstrone and Fraser Guns. 
To whom the details of the Armstrong guns, during the 
iod of Sir William’s presidency at the gun factories of 
oolwich were due, whether wholly emanating from him, 
or in part produced, subject of course to his control, by 
those pe lh ray it is not our business to know. There 





is no doubt, however, that the practical methods as to 
detail and the general syste- 
matisation of the ~ factory 
owed much to . John 
Anderson during the period 
that he held the position of 
superintendent. Under him 
the perfect system of gauging 
and verification of parts to 
which we have already alluded 
was organised, and many 









embraced, and by screwing up the nuts upon these 
exteriorly to the furnace, the operation of jump welding 
was quietly and very effectively performed while the coils 
themselves were still in the furnace itself, and their tem- 
perature quite unreduced by removal to the open air. 

This was certainly an anticipation in England of the 
principle at least of the Haswell forging ine, and 

bably had the method been continued to be employed, 

. Anderson would have ere long substituted the ra id 
application of hydraulic pressure for the more gradual but 





yet sufficiently rapid squeeze of the screws. The con- 
No, 1 anp 2 
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AIFLING AN INCREASINGTMIST FROM | TURN IN JUD 


GALIBBES AI GREELY 10 1) TORN N40 CeLiBsES 
AT MUZZLE 





reached might be thus attained. When the 
is linseed oil, however, a very different set of forces is 
brought into play. The oil does not boil at less than 
nearly the melting point of lead. It is even at that hi 
temperature not readily driven off in vapour. Asa liquid 
it is a very bad conductor of heat—much worse than water. 
and is so viscid that there is but a feeble production in 
the mass of the fluid into which the piece of hot steel is 
plunged of circulating currents to carry off the heat by 
convection. 

From all these concomitant conditions the plunging of 
a steel interior tube into oil 
hardens it indeed, but in a 
mitigated and regulated man- 
ner. It hardens and tempers 
it both at once, and the 
result is that while the tensile 
coefficient of rupture before 
being hardened was about 
twenty-eight or thirty tons 
per square inch, that is raised 


cooling liquid 








after such tempering to from 








operations of the forge, as 
well as of the lathe and boring 
shops, were brousht into their 
best state. The idea that 
thin coils could alone be made 
-$o as to conserve the virtues 
of the coil involved various 





forty-eight to fifty or fifty-one 
tons per square inch, The 
steel has become sensibly 
harder in resistance to inden- 














limitations to the methods of 














forging them. They could 
only be made in short lengths, 
not because it was not as 










- —_—— tation or abrasion, and yet its 
1 ——--15_ FAL Size extensibility under donsile 
165-15. strain, though lessthan before, 

has not been greatly lessened. 
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This tempering of the A 
tubes in oil, then, was really 








possible then as now to lap 
round a maundril a Mig ag 
length of prismatic bar to 
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form a long coil, but because 
the thin coil would not bear 
the end-on blow of the steam 
hammer in welding without 
the risk of upsetting dia- 
gonally—if above a moderate 
height — because the coils 
were heated in furnaces con- ! sip 
structed to receive them with ° by 
their axes horizontal or on ,- 
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—- a very t step in advance, 
and it is still practised. We 
must not confound it with 
the fact that saw blades and 
coach springs, &c., had for 
ages been tempered or “let 
down” asthe workman calls 
it, after having been hardened 
in water, by once more heat- 
ing the steel up ‘to. such a 
temperature that oil or tallow 
spread upon its surface then 
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blazed away. Though both 









the side, and because the coils » “| >> \ so mpangg employ oil there is 
were not supposed perfectly * | | \Z YY Yj ; little or nothing in common 
forged unleas more or less | 25.14|—- __e6-25._-_-________ oo es bf __ 39 Pier Li te ae ee ,| between them. Steel is, if not 
“salting” upon the sides of § 0/11 71\|.--____ 26 __ 1. 1S. 5 Rae eR MEN seks ee ee ey ee K. at present, we may say, is 
the hollow coil after welding | '.)..:.\j|) _. ~ $= BN AES EGE ie li ahah aoa eisai nl a ,! panned - be cree giles 
had taken place. ve nel! ; | material employed at Wool- 

There were other difficulties <4 saiedehatinbaimeaiaieinn imamate are rare 72——TOTAL LENGTH nn | wich for the intetior or A 


involved in the quality of 
iron which we believe we are 
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right in stating Sir William , 
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Armstrong required to be wer 
employed. Yorkshire iron, uot yielding save under 
an excessively heavy tensile strain, was a material | 
in reality very hard to weld properly at all, as is| 
the case with all very highly-refined iron, and the more , 
so as the steely character of the metal insures a higher 
rupturing coefficient. These and other reasons, which we | 
need not be prolix by going into, and perhaps something | 
over all of the, tendency which success gives us all to 
adhere to the “ ancient paths” through which it has been 
first reached, tended to keep the multitudinous coil system 





troversy of wrought iron A or interior tubes versus those of 
steel was not then decided; perhaps on certain grounds it 
is not even so yet, but upon the broad and important basis 
of practical necessity it may be said to be for the present 
decided in favour of low steel, interior or “A” tubes. 
Both forms of tube were constantly being constructed at 
the period to which we refer, and as respects the fabrication 
of those of steel a decisive improvement is attributed, and 





we believe justly to Mr. Anderson, namely, the hardening 
or tempering those tubes in oil. When a mass of steel at 
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tubes of all natures of gun, 
and its final treatment is 
still sueh as we have de- 
r scribed, 

In illustration of the remaining portion of this article 
we are enabledto present longitudinal sections of three 
typical natures of guns as designed upon the improved 
construction due to Mr. Fraser of the Woolwich gun 
factories. For these we are indebted to the favour of 
General Lefroy, R.E., President of the Ordnance Select 
Committee. They are taken from authorised and official 
drawings never before made public anywhere. ; 

No. 1 shows the 12-pounder field gun, No. 2 the 10in. 
naval or battering gun, and No. 3 what we may call the gun 
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im vogue at Woolwich for a considerable time. Yet some 
attemptsfwere made—as even the sections given in our last 
article sufficiently indicate—from time to time to simplify 
the arrangement of the coils, in some degree to reduce 
their number, and to a slight extent to increase their 
thickness. 

In those days the inner tubes, and often several of those 
next to these, which were of considerable length, had to 
be made by welding or “jumping” together several of 
those short thin coils of which we have already written. 
A decisive improvement was effected in this operation b 
Mr. Anderson, who devised and carried into practice wi 
complete success the method of heating to the welding 
point each pair of these coils together at one and the same 
time in a peculiarly constructed air furnace, and of substi- 
tuting “squeezing” for jumping in the welding. <A pair 
of large and powerful screws were passed through the 
furnace at the right moment. Between the heads fixed on 
these the two coils to be pressed together end to end were 


PROPOSED 20-INCH 40-TON RIFLE, 


a bright red heat in daylight is suddenly plunged into cold 
water, as nearly every one knows, the steel is hardened, 
the hardness and with it the rigidity or want of toughness 


its action more intense. Cooled in water, were that even 
boiling, this is always great, in consequence of the immense 
rapidity with which water converted into steam takes 
away sensible heat to make it latent in the vapourised 
fluid. It is probably as intense with ice cold water as it 
would be in liquid quicksilver, unless a vast stream of this 
could be constantly poured over the heated meta! or through 
the trough containing the liquid mercury. We, in passing, 
may say that we believe the experiment has never been 
tried of cooling red hot steel greatly more rapidly than 
has ever yet been done by means of flashing into vapour 
liquid sulphurous acid, or of frozen carbonic acid and 
ether, and it is one eminently well worth making, because 
it is possible that a degree of hardness for producing 





cutting tools of steel greater than has ever yet been 


which result are greater as the cooling is more sudden, and | R 





of the tuture; a 20in. gun, strong enough to carry a solid 
spherical shot with a full HE, gees | to British 
notions of that—and intended to be a match for the 20in. 
‘odman of cast iron of the Americans. 
The three ruling principles upon which Mr. Fraser’s im- 
provements may be said briefly to be based are as follows: 
—1. To obtain such a material and such a method of manu- 
facture of the A tubes as shall ensure their absolute freedom 
from chink or flaw—he rightly deeming it of pri im- 
portancethat the tube nextthe powdershall beabsolutely gas 
tight at first, and certain, in virtue of its perfect continuity, 
to remain so. To ensure the constancy of this, and for other 
reasons to be presently referred to, he requires his A tubes 
to be of a substantial thickness, and of one that renders 
their resistance to bursting even without exterior aid very 
considerable. The results of practice, long and variedly 
tried, have convinced Mr. Fraser that it is practically im- 
ssible to ensure perfect freedom from all flaw or risk at 
east of partial discontinuity in welded up wrought iron 
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AIR FURNACE, AND 9-TON TONGS FOR HEAVY COILS—WOOLWICH 
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tubes, no matter how that welding up be executed. To 
secure even a reasonable chance of such uniform perfection, 
we must employ a quality of wrought iron which both in 
softness and in the want of a high coefficient of rupture is 
disadvantageous. He, therefore, hasarrivedattheconclusion, 
firstly, thatall A tubes are best to be made of lowsteel, whose 
average coefficient of rupture is about twenty-eight or thirty 
tons per square inch; that a solid cylinder of the requisite 
size shall be forged from the steel ingot; and that from this 
the tube shall be bored out of the solid, leaving the breech 
end closed with the solid steel—thus in one piece with the 
sides of the tube, which, as will be seen by the illustrations, 
are here thickened, so as to give a longer section of union 
at the angle, which is well rounded off, and so that the 
powder chamber is interiorly taper. These tubes are bored 
out of the solid even for 10in. guns at a single cut by 
means of an admirably well-contrived and very cheap 
boring head (of which we shall give an illustration 
in our next impression), with a movable steel cutter, 
made out of a piece of flat steel. The cost of borin 

out complete the tube of an 8in. gun with this tool an 

the magnificent boring machinery now at Woolwich 
is under 30s., including the cost of bringing to the tool 


and removing from it the tube. , Whatever waste there be 
in public departments, this part of the work, which is all 
done by piece work, is marvellously cheap. The second 
ruling principle is this, to make the parts of the built-up 
gun exterior to this tube as few and as simple as possible, 
and of such forms as shall readily go together with the 
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smallest amount of refined fitting, and with the least 
possible requirements for Whitworthian measurements and 
verifications to the one five-thousandth of an inch or less. 
To do this he must thicken his coils. He must manage to 
weld them soundly and rapidly, and he must adapt to them 
such a quality of iron as shall admit of easy and certain 
welding, and for this purpose he employs Staffordshire iron 
for the prismatic bars of the spiral coils. This iron has a co- 
efficient of rupture of about twenty-four to twenty-five tons 
to the square inch only. If that be a little lower than that of 
the iron alone employed previously, the difference in total 
strength is more than made up by’a proportionate increase 
of scantling,and by the certainty that these heavy outer coils 
are certain to have an effective grip of the tube within. 
This effective grip'is insured with massive coils to an 
extent never practicable with successive thin ones, but the 
grip is so powerful that it requires an effective fulcrum in 
the tube grasped, and hence one of the reasons why he 
makes his A tubes relatively thick. But having chosen the 
above quality of iron, he has reaped all the initiatory 
advantages not only of a tractable material in the forge, 
but of one weight for weight very much cheaper than the 
Yorkshire Iron Company used. We now come to the pro- 
duction of these heavy coils, and here some of the most 
decisive and brilliant advances have been made. Jn place 
of a thin coil of short length to be jumped on to another 
short one, he makes a coil in a single spiral of almost any 
length only limited by his tools, in fact, of prismatic bars 
welded into one piece of thin iron of some 150ft. or 200ft. 
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long. The bars for this are extended in cross section to 
what they once were, but are judiciously kept to under 6in. 
or thereabouts in radial dimension when in coil. Inside one 
coil of this sort, the bars of which are wrapped as the 
spirals of say a right-hand screw, he winds another coil 
whose spirals are those of a left-hand one, the two —< 
tolerably tightly and being of equal height, These uni 

coils are to be welded by a very few blows into one block 
or hollow cylinder. For this purpose they are placed up- 
right within an air furnace constructed as shown above, 
and in that position the whole mass is brought to a fine 
soft uniform welding heat—to what Milton, had he been a 
forgeman, might have called “a balmy sweat” as appli- 
cably as he wrote it of the newly-created Adam. Arrived 
at this, the mass is lifted out still in a vertical position 
by means of the tongs shown above, which weigh 
not less than nine tons, and beneath the 
steam hammer. In a dozen blows or so the whole 
double coil has become one piece. A taper plug (a drift, 
but sometimes of a foot or two diameter) is driven in at 
one end, and the forging of the double coil is complete, and 
the whole is one united mass, with two spirals, one within 
the other, and crowning each other r poy and 
diagonally, forming the thickness in place of one. Some of 
these coils already forged, and forged with material to make 
the trunnions form a — of the solid, have already been 
forged of upwardsof eighteen tonsin weight and of marvellous 
polection and soundness. No doubt this is greatly due to 
the gradual acquirement of skill on the part of the steam 
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hammer forgemen, and to the magnificent plant with which 
Mr. Fraser has been able to go to work. Without such 
adjuncts as the great hammer at Woolwich his skill would 
have been wasted unproductively in great part, and the 
highest credit is in our opinion due to the head of the 
department, Colonel Campbell, R. A., whoearly discerned and 
appreciated what Mr. Fraser’simprovements aimed at,and by 
courageously backing him up in his requirements for tools 
has enabled him to realise improvements which, put shortly, 
amount in results to this: that we have now got surer 


and better guns than we ever had before; that they can be. 


turned out at a vastly more rapid rate than they ever were 
before by possibility; that sizes may be achieved and with 
assurance never before feasible if practicable; and that all 
these advantages are purchased at the cost of an economy 
stated to amount to fully 40 per cent. on the cost of pre- 
vious built-up guns of equal calibre, &c., on the Armstrong 
plans. The sizes of those tools are still extending. At 
present a furnace is just completed for heating and welding 
coils of a size before unprecedented, and intended, amongst 
other uses, for producing those 20in. monster guns, no 
doubt. This furnace is in cavity about the size of an ordi- 
nary coach-house for a four-horse dray. The hammer is 
competent to deal with what this shall send forth from its 
fiery womb; but new tongs are making of about 40ft. long, 
and which will themselves weigh, we fear to say how much, 
for lifting out the coils, which it wouldcheer - old Vulcan’s 
immortal soul to see, and be beyond the wielding of even 
his demigorgic arm. We have too much to say, however, 
yet on this subject to admit of our completing it in the 
present article. We hope to do so in the next, and mean- 
while shall only render this temporarily complete by stating 
that Mr. Fraser’s third great principle of improvement is to 
reduceall guns of all natures and calibre to one common type 
of construction. This, as will be seen from our three 
illustrative sections, he has done for everything between a 
12-pounder and a 20in. gun, 


SOUTH WALES INSTITUTE OF ENGINEERS. 
(Continued from page 295). 

“On Patent Fuel,” b; Moxander Bassett, M.I.C.E., Cardiff, 
past president of the South ales Institute of Engineers. 

The utilisation of the small coal and dust produced in our coal- 
fields, by converting it into useful and valuable fuel, by a com- 
paratively sim nd inexpensive process, is of such national 
importance that I am confident any information on such a subject 
will not fail to be interesting to the members of this Institution. 
In February, 1861, I had the pleasure of reading a paper before 
the members on the “ Large Proportion of Coal Lost in Working.” 
In that paper I gave the results of various investigations I had 
made over extensive areas of exhausted coal-fields, and although 
in some cases, either from the character of the seam of coal or 
from the mode adopted in working, a less percentage of coal is lo t 
than in the cases I then quoted, viz., 30 per cent., 34 per cent., and 
39 per cent., still, under the most improved system, the quantity of 
sivall coal left in the mines, and consequently for ever lost, bears 
a very large proportion to that raised, and which could all be 
brought to bank if a market were obtained for it. If, therefore, 
the small coal can be converted at a moderate cost into sound 
and useful fuel, it will be difficult to overrate the great 
benefits which will result both to the lessors and the lessees of 
our coal mines. This subject having occupied my attention for 
many years past, I have had before me various suggestions for 
making patent fuel, and I believe the process adopted by the 
London Patent Coal Company (Limited), known as ‘‘ Barker’s 
Patent,” whose works are at Northfleet, near London, will be 
found not only the most economical, but it can be proved that the 
fuel is quite equal to the large coal, Having been requested by 
the directors of this company to act as their representative for the 
introduction of their patent into the South Wales and the Somer- 
setshire districts, I manufactured, by hand, at the Risca Colliery, 
in February last, about thirty tons of coal from the black vein 
seam of coal in order to satisfy myself as to its character and 
value, the machinery and drying rooms in connection with the 
brickworks at the Risca Colliery having been placed at my disposal 
by the proprietor, Mr. Rhodes. 
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After the fuel was manufactured I obtained the assistance of 





Mr. Laybourne, the locomotive superintendent of the Monmouth- 
shire Railway, who kindly undertook to test its value. We first 
ascertained the duty that was obtained by a 1 tive worked 
with the black vein coal and afterwards made a series of trials 
with the fuel manufactured from the small coal produced from 
that seam. By the annexed table it will be seen that in the last 
day of trial the quantity of fuel used per train mile was ‘83lb. 
less than when coal was used, although the average load was 
increased by seventy two tons, proving the superior duty obtained 
from the fuel. This no doubt arises from the fact t at in using 





the fuel there was almost an entire absence of small. The foregoing | 


table has been handed to me by Mr. Laybourne. 

The fuel requires under the boiler no stoking, and it will be seen 
that a very marked increase in the duty was obtained when the 
blocks, which weighed about 8 Ib. each, were broken before being 
used. We also found that the smoke produced from this fuel was 
not so dark as that produced from the coal, but presented a very 
light-brown appearance. If a block of fuel is placed under a boiler 
and a piece of coal of the same size, it will be found that the coal 
will sink into ash before the block of fuel. I also tried it on a 
smith’s fire at the Isca Works, Newport, where a considerable 
eg of blast was employed, and it was found that the blocks 

eld well together and the process of coking went on most 
thoroughly, the fuel emitting a very powerful heat. The annexed 
particulars have been handed to me by Mr. Glover, the company’s 
manager, with reference to the residue from the fuel. On the 
4th May, 1867, that gentleman writes as follows :—“ The following 
are the results of trials we have made with our patent fuel as 
against large coal with reference to the quantity of clinker and 
ash produced by each. We, in the first place, obtained ten tons 
of the best Hartlepool large coal, and made up a portion of it into 
patent fuel, using farina and alkali; a further quantity was manu- 
factured into fuel by using farina and carbolic acid in place of the 


alkali. The largest of the coal we reserved for burning in our fur- 

naces against the fuel, and obtained the following results: — 
Large Coal. 

Portable} Driven |60 1b steam] Coal used | Clinker. | Cinder. | A h. | TI. residue 

engine, | twelve | made in | cwt. qrs.|}b. oz./Ib  oz./ Ib. oz. Ib, 

20-h.p. | hours, 56 min. ll 2 26 13 | 43 #11) 458 | 116 























Patent Fuel—Manufactured with Farina and Alkali. 




















Portable Driven |601 steam) Fuel used | Clinker.| Cinder | Ash. | Tl. residue 
engine, twelve | made in cwt, Ib. 0z.| Ib. 0z./Ib oz.| ib. oz. 
20-h.p.| hours. | 50 min. il 20 4/53 8| 352] 108 14 





Patent Fuel—Manufactured with Farina and Carbonic Acid. 


Cinder. 
Ib. 
42 


Ash. | Tl. residue 
Ib.0z.| Ib. oz. 
27:13 91 4 


Fuel used | Clinker. 
ewt. Ib. oz. 
ae ik 


Portable! Driven \601b steam 
engine, | twelve | made in 
20-h.p. | hours. 50 min. 














I will now briefly describe the mode of manufacturing tie fuel. 
The small coal is tipped from the wagons inte a chamber, the 
bottom of which falls towards the centre, so that the coal finds its 
way, by its own gravity, into a disintegrator, which at once reduces 


it to one uniform size; it is then taken up by an elevator and | 


deposited into a hopper; it then enters a pug mill, at the top of 
whick arrangements are made for a continuous and regular supply 
of the mucilage, the mixing of which will be accomplished by 
very simple mechanical means. The mucilage is composed of 
about 81b. of farina and 1 oz. of carbolic acid. (Dr. Calvert, of 
Manchester, is, I am informed, of opinion that 4 oz. is sufficient.) 
The farina is first mixed with a small quantity of cold water, 
afterwards about twenty or twenty-five gallons of _boilin 
water is rapidly admitted into the tank; the carbolic acid 
is then added. The resulting mixture is, therefore, only a 
paste or liquid glue, and it has three qualities eminently fitting it 
for the purpose to which it is applied. First, it introduces into 
the manufactured fuel no non-combustible substance; secondly, 
the tenacity of the mucilage is increased by heat, thus avoiding 
the crumbling of the fuel in the fire; and, thirdly, there is not the 
slightest offensive smell from the adhesive compound in combus- 
tion. It is very essential that the pug mill should be well con- 
structed and provided with knives of considerable strength, which 
should be placed at various angles so as to ensure, not only the 
most perfect amalgamation of the materials, but great rapidity 
in operation. The material thus mixed is in a condition for 
moulding, and passes immediately into a moulding machine which 
is placed immediately underneath. A moulding machine has just 
been patented by Mr. Barker especially for this purpose. It is, 
I am informed, capable of manufacturing ten tons per hour, and 
is now in operation at the company’s works at Northfleet. 
The blocks of fuel are received from the moulding machine on 
trays, and placed on skeleton trucks, which are at once arranged 
in front of the drying ovens. Differences of opinion, no doubt, 
will exist, as to the best mode of heating these chambers. I am of 
opinion that heated air will be found the best and most economical. 
The temperature should not be less than from 250 deg. to 300 deg. : 
if this is maintained the blocks will be thoroughly dry in from nine 
to twelve hours: but the patentee, Mr. Barker, is of opinion that, 
with well constructed chambers, six hours will be sufficient; but 
as I have not yet been able to satisfy myself on this point, I based 
my calculation upon twelve hours, which I know from experience 
is ample, if the temperature is kept up uniformly to 300 deg. It 
has been supposed that the working drying chambers of this 
character will involve considerable expense; but this is not the case, 
for at Aberaman Ironworks the average quantity of coal used over a 
period of three days and three nights was at the rate of 600 lb. weight 
per twenty-four hours; this quantity wassufficient to heat a chamber 
28ft. in length, 12ft. 4in. in width, and 7ft. in height, without any 
flues either under the floor or along the sides, and where a tempera- 
ture of from 250 deg. to 300 deg. was maintained by a fire from the 
outside, the flame passing in at one end of the room. It is, there- 
fore, I think, quite clear that by a proper distribution of heat, 
effected by means of well-constructed flues, a temperature of 
upwards of 300 deg. would be maintained within the same area by 
the consumption of about one-half the quantity of coal we used at 
Aberaman ; consequently, for chambers of sufficient capacity to 
dry 100 tons per twenty-four hours the fuel required would not | 
exceed one and a-half tons or two tons per day of twenty-four 
hours. The farina used for the mucilage may be extracted 
from several descriptions of vegetables, but that obtained from 
potatoes is generally considered the best. The company have 
imported some samples of a very superior quality from Ger- 
many, equal in appearance to the finest flour, the cost of 
which, delivered in London, has been from £18 to £20 per ton. 
In the autumn this price is generally reduced to about £15 per ton. 
Farina from Scotland and France, of fine quality, but at a less 
cost, has also been used. The mode in which farina is manufac- 
tured is, I am informed, very simple. The potatoes, after having 
been washed perfectly clean, are ground into a pulp by machinery. 
The pulp is then exposed to repeated washings of clear water, 
which carries away the starch with it into tanks, where it is 
allowed to settle, which it does quickly, into a firm white cake. 
After this it is washed and placed in the open air, or on stoves for 
drying, where, after a few days, it is fit for use. I am informed 
that one ton of potatoes will produce about 6 cwt. or 7 cwt. of 
farina. In order not to be dependent on foreign supply, it is a 
question deserving consideration, whether or not it would be ad- 
visable that parties adopting this patent should grow their own 
potatoes, and which may be grown at about £3 or £3 10s. per ton. 
he cost, therefore, of the raw material to produce one ton of 


| turing the farina; but if the farina is 


or if 101b.. of farina is used for the driest description of non- 
bituminous coal, the cost would be 127d. Taking 8 lb. of farina 
to the ton of fuel, it will require 107 tons of farina, which will be 
poet from 321 tons of potatoes, to manufacture 30,000 tons of 
el per annum, which is at the rate of 100 tons per day. This 
uantity of potatoes, viz., 321 tons, may be produced from about 
orty acres J tak. If, therefore, I am correctly informed as to the 
quantity of farina that can be produced from the ton of 
tatoes, together with the cost of manufacturing the same, 
t appears that a saving of at least 23d. on the ton of fuel will be 
effected by parties either growing their own potatoes or manufac- 
urchased say at £15 


| ton, and 8lb. weight used to the ton of fuel, then the cost of farina 


would represent 12$d. in lieu of 10}d. as before stated. The car- 
bolic acid. that is used is distilled from coal tar, and is best used in 
the crystalline state; that which has been used by the company 
has been obtained from Dr. Calvert, of Manchester, and cost about 
£11 per cwt., or 14d. per ounce. Pyroligneous acid is distilled 
from wood, and may be used, but the former is considered the 
best. I made the following experiments in order to test to what 


| extent the fuel would stand the various atmospheric changes:—In 


| Trec 





farina, based on this price, would not exceed £10. The cost of | 
manufacturing is, I am informed, from £1 to £2 per ton, making a | 
total cost of £12. It is stated that potatoes affected by the dis- | 
ease will be equally valuable for this purpose, if used as soon as 


July last I placed several blocks of fuel which had been made during 
the renee month at Newport, from small coal produced from the 
egar Iron Company’s Steam Coal Collieriesin Monmouthshire, on 

a grating, in an exposed position, on the western side of my house 

at Llandaff, where they were subjected to the full effect of the 

sun, wind, and rain for six weeks, during which time the quantity 

of rain that fell equalled 5}in. I also submerged, in July last, a 

block of fuel, not waterproofed, which weighed 51b. 15oz. in 

water for forty-eight hours. The block is still in my possession, 
and is perfectly sound and apparently uninjured. I find that they 
have not lost any weight by exposure. One ton of patent fuel 
when stacked occupies a space of 32 cubic feet instead of 42 cubic 
feet allowed by the Admiralty for the stowage of coal. This 
at once gives the fuel a great advantage over coal, when 
required for marine purposes or for long voyages. For domestic 
purposes, where the accommodation for stowing coal is fre- 
quently limited, and where it is purchased from small 
retail shops, great advantages will result by purchasing 
fuel in blocks of known size and weight, causing less 
waste, and being much more cleanly to handle than coal. 

I have tested its value in my house as regards durability and 

lasting properties when untouched in the fire with the following 

results :—On the 5th August, at 8.50a.m., I placed a block (made 
by hand at Riscain February last) 10}in. by 5}in. by 5in., and weigh- 
ing 8 lb. 14 oz., on a fire 18in. in length by 9in. in width on the sur- 

face, and made up with Llantwit free-burning coal; at 6.30 p.m., 

the fire under it getting low, it was replenished, without disturb- 

ing the bleck of fuel. The block continued burning up to 10 p.m., 

when the residue was taken off the fire. The weight of the un- 

consumed fuel was 3 lb, ay | oz. On the following day I tested 
another block of the same fuel, which weighed 8 lb. 14 oz.; it 
was put on a fire made up of Llantwit coal at 7.50 a.m., the 
fireplace being 16fin. in length by 10in. in width on 
the surface. The block burnt well during the day, and 
continued burning up to 10 p.m., when I removed the 
portions unconsumed, which weighed 11 lb. 12} oz. The 
fire was replenished three times during the day by small pieces of 
Llantwit coal being placed under the block without its being dis- 
turbed; thereby a good uniform fire was kept up during the whole 
period, viz., fourteen hours and ten minutes. I found that when 
the fuel, which was made from a semi-bituminous coal, was broken 
up into small pieces, a particularly clear and brilliant fire was 
obtained, with an abundance of flame, which no doubt was 
influenced by the character of the coal used. It will be found 
that in breaking up lumps of coal, a large proportion is naturally 
reduced to small. This is quite the reverse in the case of patent 
fuel, which may be broken, i a pointed instrument is used, with- 
out any waste. On the 5th August I made the following experi- 
ment on the weighing machine in the Monmouthshire Railway 

Company's yard, at Newport, in order to ascertain what weight 

this fuel would sustain. 

I took two Northfleet-made blocks, each of which I had sawn in 
half, each half block being 4Zin. square, with a depth of 3in., and 
weighing 2 lb. 153 oz. I then placed these blocks 4ft. apart on 
timber bearings, on which was formed a platform to receive the 
required weight of castings, &c. All four blocks gave way instan- 
taneously on the weight reaching 8 tons 3} cwt., this being at the 
rate of 213°7 lb. per square inch, or equal to a column of 386ft. in 
height on each block. 

A quantity of fuel manufactured at Northfleet was also sent to 
Woolwich, and has been tested by order of the Admiralty. The 
following is the report I have received :— 

Result of the Government Trials made at Woolwich Dockyard, by 
order of the Admiralty, showing the comparison of six days’ test 
as against the best Welsh coals :— 

EVAPOKATIVE POWER. 
PATENT FUEL—‘ BARKER'S PATENT.” BEST WELSH COAL, 


Ib. Ib. 

Made from dust of Coal) ist day 985 | Yynysfaid, Merthyr .. 948 
+ pate ena eg 2nd ,, 9°92 Thomas's, Merthyr .. «2 «+ 9°68 
South Wales .. .. 3rd ,, 1028 | Dowlais, Merthyr .. «+. eo 952 
Made from Abercarn;) 4th ,, 985/ Elled Vein .. «2 of «+ «oe 942 
Price’s, Tillery .- «se oe 943 


black vein steam coal » 5th ,, 10°04 
§ 9:93 


South Wales .. .. J6th,, 





Average .o oc oc of 998 Pounds water per !b. fuel 9°51 

The average evaporation per square foot of grate surface was 363 with the 

fuel, as against 3°59 with the above coals. The residue of clinker and ash from 

the fuel was under 2} per cent. In the first three days’ trials with the Coal- 

brook coal fuel, there was an entire absence of smoke. In the last three days 
with the Abercarn vein there was a slight smoke. 


In August last I commenced manufacturing at Aberaman Iron- 
works some fuel from coal dust produced from the various steam 
coal seams in the Aberdare district, for the Powell’s Duffryn Steam 
Coal Company. Various trials were made upon the company’s 
locomotive, working over gradients of about | in 60, with very 
good results. But in order to place before the coal proprietors of 
this district reliable data to prove the value of the fuel, I applied 
to Mr. Fisher, the engineer of the Taff Vale Railway, who kindly 
consented to test its value. I, therefore, obtained from the works 
at North Fleet a truck load of fuel made from the Ebbw Vale 
Gompany’s Abercarn black vein coal. The trials were carried out 
under the immediate superintendence of Mr. Tomlinson, the loco- 
motive superintendent of the Taff Vale Railway, who gave every 
facility for carrying out all the details in connection with the trials. 

From a report by Mr. Tomlinson it appears that on the 19th S. - 
the evaporative power of the patent fuel was 8°1 lb. of water by 1 lb. 
of fuel, and on the 20th of September 9°] lb. of water by 1 lb. of 
fuel. This last trial was superior to any of the trials made in 1858 
with coal and coke; but if the average of the two days be taken, 
then the results of the trials were equal to the best results obtained 
by Mr. Tomlinson in 1858. en as regards the quantity of 
fuel consumed per ton per mile, it will be seen that the patent 
fuel is superior to the coal or coke—as the average of Mr. Tomlin- 
son’s trials in 1858 was 1°33 Ib. per ton per mile, as against ‘99 lb. 
of patent fuel used per ton per mile on the 19th and 20th Septem- 
ber. The results, therefore, of the patent fuel tests must be con- 
sidered highly satisfactory, both as regards the evaporative power 
and the quantity required per train mile. 

Mr. Brough said he could not see why they could not manufac- 
ture it as well in this country as they did in France and Belgiym, 
and if Mr. Bassett’s paper was on the system he had seen in Somer- 
setshire, he must say that it struck him as being the best in the 
country. 

Mr. Bassett explained the process of manufacture of the blocks 
of fuel he produced as specimens, some of which were made by 


jay f are taken up; consequently, taking 81b. af farina to the ton | hand, others by machinery. 
of fu 


el, the cost, calculating the farina at £12 per ton, would bea | 
fraction over 1}d. per pound, or 10}d. for every ton of coal used; 


Mr. Steel asked which was the obeapest mode of making it. 


Mr. Bassett said the cost of one of the machines would be £700, 
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and another would perhaps cost £350. He might state that since 
his paper was written he had had an opportunity of going more 
fully into the subject, and he had made as nice a calculation as he 
could as to the cost of making fuel. He found if machinery were 
put up capable of making ten tons per hour, or 100 tons per day, the 
total cost of labour of this would be £5 9s. 3d., or equal to Is. 1d. 
per ton. Then if they took into account the wear and tear of the 
machinery required for this manufacture, 10 per cent. for wear, 
tear, bad debts, rent, taxes, &c., it would cost 91. per ton additional. 
The cost of mucilage, if obtained from potatoes, and potatoes were 
the best, would be another ls. 3d., making a total cost of 3s, 1d. 
per ton. In addition to this there would be 64. per ton royalty, 
making the entire cost 3s. 7d. per ton. Of course they must add the 
value of the coal, which he could not include in an estimate, because 
it varied in different localities, but which might be put down from 
4s. to 5s. per ton; and this was the total cost at which fuel could 
be manufactured and placed in the yard for hauling away. He 
had also made an estimate for the manufacture of fifty tons per 
day, and if the machinery erected was only capable of making that 
quantity the cost would be a little more. The labour would be 
1s. 44d. per ton; wear, tear, &c. 1s.; mucilage ls. 3d., and royalty, 
6d.; making a total of 4s. 1jd. The cost for machinery, the press, 
engine house stack, boiler, ranging stoves, &c.,would be £886; 
drying stoves, £830; Mr. Nevill’s machine, as was erected at Swan- 
sea and Cardiff, £1860 ; 100 iron wagons £700; making a total of 
£4276. But if they used Mr. Barker’s machine the estimate would 
be reduced £350. The machinery that had been put up in the 
Forest of Dean he was not prepared to say anything about. He 
then explained the different blocks of fuel in the room, which had 
been sent down from Northfleet, London, having been previously 
dipped in coal tar oil. After they had been received they had 
been placed in cold water, and in fourteen days they absorbed 
thirteen ounces, but the edges had been broken in transit, conse- 
quently they absorbed a considerable quantity more of water 
they otherwise would have done. 

Mr. Cox said Mr. Bassett had not included in his calculations 
the cost of washing the coal. He presumed that Mr. Bassett did 
not conclude that the fuel could be made from coal unwashed. 

Mr. Bassett said he had not included the cost of washing the coal 
in his estimate. There was no doubt a lot of the small coal would 
want washing, and the fuel could not be made from it without its 
being washed. 

Mr. Cox said, so far as his experience went, the cost for washing 
would be about 1s. per ton, allowing 15 per cent. for waste, 

Mr. Bassett said his paper was on patent fuel and not on coal 
washing, but Mr. Cox's remark was a very important one. 

Mr. Adams said Mr. Cox did not mean the cost of labour for 
washing would be 1s. per ton. 

Mr. Cox said he did not; he estimated the labour at 4d., and 
the loss at 15 per cent. 

Mr. Thomas asked if the coal was washed that the bricks shown 
were made with. 

Mr. Basset said it was not. 

_ Thomas: Then you will be able to tell us the cost of the 
coal ? 

Mr. Bassett : No, I cannot. 

A Member: Ten shillings per yard. 

Mr. Thomas: There is a lot of coal in the Forest of Dean that 
would not want washing, therefore it would be more valuable for 
that purpose ? 

Mr. Bassett: Yes it would. 

Mr. Luckes, from the Forest of Dean Works, alluded to the 
manufacture of fuel bricks at his establishment, by a machine, the 
invention of Mr. Haywood, of Gloucester, and made by the Usk- 
side Company at Newport in a very satisfactory manner. The 
blocks of fuel were dipped in petroleum and a large quantity ab- 
sorbed. The blocks were then made waterproof, and a lighted 
candle could be passed over it without its becoming ignited, but 
the block when brok: n ignited immediately and burnt with great 
brilliancy. He thought this would form a most important 
addition to the fuel employed for marine engines, provided means 
dould be adopted for stowing it in safety. 

Mr. Adams promised to lay before the next meeting some 
statistics respecting the cost of the manufacture of the fuel, to- 
gether with the cost of washing the coal. 

Mr. Martin said he would lay before the next meeting the cost 
of washing small coal, but he was not then prepared to do so, as 
the machinery at Dowlais had only been lately erected. 

Mr. Brough said if they could not wash it for 4d. aton, it was 
not worth doing. 

Mr. Cox said the cost of washing was said by him to be 4d., but 
that did not include the loss of 15 per cent. 

Mr. Bassett said the fuel produced was sold at 1d. per block, 
which amounted to from 25s. to 30s. per ton. 

Mr. Luckes said he would lay before the members at their next 
artes the cost of manufacturing the fuel in the Forest of 

ean. 

The subject then dropped, and an adjournment took place for 
luncheon. 

The reading of the papers, which will be laid before the next 
meeting, brought the business to a close. 

The members afterwards dined together at the Royal Hotel, 
where anexcellent repast was provided, and with which all present 
expressed themselves highly satisfied. Mr. Bassett presided, and 
after the cloth had been removed the usual loyal and complimen- 
tary toasts were proposed and responded to. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents. ) 


MR. REED AND THE MONITOR QUESTION. 

Smr,—I think we must all agree with Mr. Reed in maintaining 
that vessels having such low sides as the monitors, and in which 
the solids of immersion and emersion are small, will be unable to 
carry large and tall sails without danger of capsizing. That is so 
elementary a deduction that I need not dwell upon it further than 
to say that I do not know that any person acquainted with such 
subjects has ever maintained a contrary opinion. But monitors 
can and do carry such low and small sails as will suffice to propel 
them at a moderate speed, and the capability of carrying sail could 
be increased by suitable expedients if that were important. 

Mcnitors, however, are not intended to move under sail over the 
ocean. Their function is to confront the enemy when he has been 
found, and to do the serious part of the fighting. This they are 
able to do more effectually than other vessels, for the simple réason 
that they have thicker armour and carry heavier guns, 

The Americans have already sent their monitors across the 
Atlantic, into the Baltic and Mediterranean, and round Cape 
Horn into the Pacific. Surely we can do the same, and since no 
broadside vessel could stand for five minutes against a monitor of 
equal size it behoves us to provide monitors behind which, in case 
of naval encounter, the weaker vessel could take shelter. 

I consider our present navy to be but little better than a navy of 
cardboard, and I also believe that almost all engineers and ship- 
builders either secretly entertain or openly profess the same 
opinion, 

We certainly have not one ship the armour of which is thick 
enough to keep out the shot from the American 15in. gun, to say 
nothing of those from the 20in. gun of more recent introduction. 
The shot and shell from our own smaller guns are also capable of 
piercing any ship in our navy. 

Thin armour is very little, if at all, better than none at all, 
Must we continue multiplying futilities and the risk arising from 
this great maritime nation being left naked before the world? 
Whatever be the subordinate feature of the vessels we build, they 
should at least be furnished with armour thick enough to keep out 
shot, and guns powerful enough tosink any assailant. Amonitorwith ' 





THE ENGINEER. 





18in. side and 24in. turret armour, and carrying two 20in. guns, 
would at the present time satisfy these conditions. Of co 
however, we may predict with confidence that the Admiralty wil 
not adopt any such dimensions until others considerably greater 
are necessary. To retain our maritime supremacy we must have 
monitors for service in all parts of the world—vessels with low 
freeboard, very thick plating, hermetically sealed decks, and 
turrets either movable or fixed. The movable is preferable, giving 
greater facilities for pointing the guns, but they may be rotated 
either on Captain Colgs’ plan or on Ericsson’s. The latter having 
been well tested, and not involving great holes in the drill, is to 
be preferred. 

Mr. Reed has designed monitors which he professes to be an 
improvement upon Ericsson’s. The improvement, however, in my 
opinion, is in the wrong direction. At any rate our soundest 
policy would have been to have begun by making a monitor of 
the most approved existing type; we should then have had some 
tangible starting point. The behaviour of this one would haye 

iven us an idea of the alteration, which would or would not be 
Ce ewetmante. As it is, if Mr. Reed’s improved (?) monitor be not 
found satisfactory who is to say whether the faults lie in the 
original model or in Mr. Reed’s improvements? Surely Ericsson 
is likely to know the right construction of monitors as well as any- 
one. He is not only the author of the system, an engineer of 
remarkable ability, but he has had the unique advantage of having 
seen his design tested in actual warfare, and by this means has 
been enabled to rectify imperfections and bring his plan very 
nearly to practical perfection. In no other case have we the same 
advantages combined, and most of your readers will, t believe, con- 
clude that our only sound policy is to begin where Ericsson has 
left off. _— ScruTaToR, 

A FEW IDEAS ON AERIAL LOCOMOTION, 

Sir,—I take it for granted that, at any rate for the present, our 
only hope of accomplishing the above is on the principle of 
buoyancy, bined with hanical power. Suppose we had a 
long and capucious vessel, shaped something like a very wide boat 
inverted, sharp-edged at a. eke formed of an impermeable 
tissue (such as that employed by Mr. Giffard in his ‘* Captive 
Balloon”), and filled with pure hydrogen. This would represent 
the buoyant power. Below this, properly attached, would be the 
car to hold the aeronaut and the mechanical power, which would 
be a gas engine of the best construction ~ Otto’s, which requires 
only half the gas used for Lenoir’s—made as light and simple as 
possible, for the sole purpose of giving rapid revolution to a 
spindle to which a fan or screw is attached, which spindle, passing 
from above through the centre of the keel of the inverted boat, 
passes through, and descends to the car to be actuated by the 
engine. 

The screw or fan would be fixed to the top of the spindle above 
the boat, and be of such material, size, and pitch as would be 
best adapted to the work to be performed. By employing a gas 
engine no water, boiler, furnace, or fuel would have to be carried, 
the hydrogen for the engine being supplied from the balloon itself. 
I should imagine that an engine on this principle, consisting of 
little more than a cylinder piston and rod, with the necessary 
connections, of say }-horse power, need not weigh more than half 
a hundredweight, say, with the voyager, about 2 cwt.; the size of 
the balloon would be such as, when filled with gas, should have 
an ascending power, almost, but not quite sufficient, to lift the 
whole from off the ground. Suppose the aeronaut in the car and 
all ready for a start, requiring only an additional ascending force of, 
say, a quarter of a hundredweight, to lift the machineafew hundred 
feet, the engine would be started, the screw or fan rapidly 
revolved, and I believe, provided that everything was duly pro- 
portioned, the whole would rise into the air, and the power of 
ascent or descent be under the entire control of the traveller. 
Supposing the machinery to fail the descent could not be very 
rapid, especially as the shape of the lower side of the 
boat or balloon, being somewhat concave towards the earth, 
would act as a parachute. It will be observed that no provision 
is made for steering, and I must confess, with all my enthusiasm 
on the subject of aeronautics, I am not very sanguine that this 
will ever be satisfactorily accomplished. 

1 am sensible that the above is a very unfinished sketch, requir- 
ing a good deal of judicious filling in; still it may afford some 
food for thought. If you are of opinion that inserting it in your 
valuable periodical will be the means of setting people thinking 
on this very interesting subject, you are welcome to if. 

6, Grange-terrace, Brompton, W. H. Porter. 

April 17th, 1868. 
THE UNITED STATES NEW ALABAMAS, 

Sir,—I cannot quite understand your arguments relative to the 

ower and speed of the engines of the Wampanoag. You say that 
if the reported speed of that ship was ever attained th» screw must 
have run off 120 revolutions per minute, or the cylinder pressure 
must have averaged 40lb. As the consumption of water ccn- 
verted into steam and admitted into the cylinders is the only 
correct standard of comparison in a question of this kind, I take 
it for granted that your observations apply to the evaporation— 
whatever that may have been—which was actually maintained at 
the time when the experiments were made, Now, as the multiple 
of gearing was about two, if the screw made over 120 revolutions 
the engines must have made more than sixty; and if there really 
was only steam and pressure enough to produce 3500-horse power 
at thirty revolutions there could not be enough to develop any- 
thing like that power at sixty revolutions. Further, whilst the 
ship and screw and all the attending circumstances remain the 
same the progress of the ship, turn for turn of the screw, must 
also be constant. Consequently, if sixty revolutions of the screw 

ropelled the ship at a given speed, then 120 revolutions must 
ton propelled her at double that speed; and if 3500-horse power 
were only just adequate to meet the first case, how could less than 
3500-horse power suffice for the second? From a practical point of 
view few would deny the superiority of an ungeared over a geared 
engine; but the mere fact of an engine being direct-acting does not 
enable it to develop twice, or any other number of times, as much 
power as it would if it were geared. With the same ship and 
screw, and under otherwise similar circumstances, you get a good 
deal less power out of sixty revolutions by means of a direct-acting 
engine than you would obtain with thirty revolutions from a 
geared engine. In order to double the power with twice the 
piston speed you must first alter the dimensions of the screw, and 
when you have done that your engines will require double the 
weight of steain to drive them. 

ave the kindness to excuse my remarks if I have misappre- 
i our peoning The officers of Se Mg States Nery 
must men if, as you seem to imply, they have signed an 
pia H at) embodying fictitious results. C. 

Ap 27th, 1868. 

[Our correspondent has misunderstood us. In stating that the 
pressure or the number of revolutions must have been 40 Ib. or 
120 per minute, we meant only to convey that the engines must 
have exerted twice the power actually given out, or thereabouts. 
Our correspondent is not strictly correct when he states that, the 
screw remaining unaltered, doubling its speed will double that of 
the ship. This could only be true if the slip were constant for all 
speeds, which it is not necessarily. We have learned within the 
last week that at the time the Wampanoag is said to have attained 
the reported speed she was under sail, running nearly dead before 
a gale.—Ep. E. | 











VENTILATING MILLSTONES, 

Srr,—-A vast amount of ingenuity and cost has been expended 
upon the numerous patented means of effecting this object, appa- 
rently with the view of knocking down a hydra artificially set up. 
Millstones would require no ventilation if they revolved in the 
open air, and were so treated as to be in a great measure self-venti- 
lating. The common practice of boxing up our millstones with a 
timber casing of considerable thickness and weight would be onl 
proper if the object to be obtained were the concentration an 
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preservation of all heat evolved in the process of grinding; 
whereas overheating would never take place if the runner were 
merely surrounded by a loose hoop of half-inch stuff, 8in. or lin, 
high. The meal would be properly conducted, not into the usual 
close shoot of small dimensions, but into a spacious meal trough, 
where it might be constantly stirred up with malt shovels or other- 
wise, before pagsing to the elevators. For self-ventilation the eye 
of the runner should be large, and its face dressed hollow towards 
the centre to the extent of aninch or an inch and a-half, the 
real grinding being entirely performed by that portion of the face 
measuring about 7in. or 8in, radially from the outer edge. I am 
referring of course to the usual diameter of 4ft. 2in. The system 
of furrows so firmly established in thig country is a useless expen- 
diture of time and labour, for the same amount of work can be 
equally well done without as with them. 

The furrows being unavoidably right lines are mathematically 
incorrect, because the curve of quickest velocity from centre to 
circumference is the well-known logarithmic spiral. I beg here to 
observe that broad clean bran is easily obtained when the bedstone 
is of compact porcelaineous limestone possessing no cutting 
quality, while the runner may be of any hard crystallised stone, as 
some kinds of grey granite, dialage rock, French burr—it matters 
not which, they all perform good work under skilful dressing. In 
regard to the patented processes of Mr. Bovill and Mr. Rigg, 
that of the former is the most sensible, because he makes his cur- 
rents of air pass in the direction of the centrifugal action, while 
Mr. Rigg endeavours to make them pass the reverse way, evidently 
a mere scheme to avoid the Bovill patent. Ido not doubt for a 
moment that Messrs. Frost, of Chester, believe in the improve- 
ment by Mr. Rigg, but I deny their facts, for no mill in this 
country ever accomplished the grinding of wheat into fine flour at 
the rate of ten or twelve bushels an hour, or much more than half 
of it, though it is true that it can be done in coarse grist for cattle 
food. Our upper millstones are made up in great part of plaster, 
brickbats, ant dea, consequently they have not the specific 


gravity of solid stone to keep them down upon the meal av high - 


speeds, An upper millstone adapted to do ten or twelve bushels 
an hour, fine work, should be of solid stone not less than 18in., 
with a bedstone 24in. deep, driven by the full power of a 12-horse 
engine. In coarse work it would grind at the rate of eighteen or 
twenty bushels in the same time. The reputed loss of flour fly ing 
about is quite a mistake, the greater part of it being dust of al 
kinds; in proof of which you have only to examine what is called 
the stive produced by any of the patent ventilating processes, which 
ou will find to have a highly nauseous smell and taste, and yet it 
is to be feared that some of this horrid stuff may possibly find its 
way into our household bread. The introduction of alum in our 
mills is nominally for the unnecessary purpose of filling up the 
holes and vacancies in the faces of the stoncs, but be it observed 
that alum has the property of giving the appearance of fine white 
flour to the produce of damaged or partiully damaged wheat. 
Alum in flour is not displeasing to the bakers, becanse another of 
its properties is that of enabling a loaf of bread to hold more than 
its proper proportion of water, and still appear firm and well baked. 
I take the liberty of enclosing for your satisfaction diagrams on 
jin. scale of the two systems. Henry W. KEVELEY. 
Reading, April 27. 
[No one can dispute the original character of our correspondent’s 
letter—many will dispute his arguments.—Eb. E.] 





RIVETS FOR SHIPBUILDING, 

Srr,—I think all will see at a glance that the form of rivets 
generally adopte! for ships is bad; at least, properly speaking, is 
the countersink the best form that can be adopted? The holes are in 
the first place punched out, and then countersunk throughout, 
until a knife edge is formed, and should the plates be of steel, 
that edge must prove highly destructive to the rivet, of somewhat 
softer make. Considering that some advocate, when ships are steel- 
plated, that the rivets shoyld be clenched cold; in such eases, should 
the rivet not fill the hole exactly—and I do not see how it ean —the 
knife-edge would cut into it, or become flattened. The working of 
the vessel in rough weather would soon tell a tale, the rivets 
becoming shaky. For iron ships of course we will not depart from 
the usual, and I may say practical method of hot rivetting. So, 
firstly, I will consider the natural form a rod of iron will take 
when heated and let fall vertically on the anvil. Will it assume the 
acute angle, as shown by the dotted lines in No. 1, countersink, or 
the curved form as shown by the plain lines? It is quite obvious, 
without trying the experiment, that the iron will be crushed into a 
curved shape. So I would ask, why hammer a rivet into a hole, 
distorting it from the natural form it will take if left to itself? 
Some may ask, when we countersink the outside plates why not 
the inner ones also? Of course there is a countersink left by the 
act of punching. The shoulder and head of rivets are retained 
when a rivet is being clenched; as the head is comparatively 
cool, should the shoulder bear hard on the plate, as of course it 














must, the impact of the rivetting hammers tends to spread the head 
without filling the countersink. And when we depend on the outside 
countersink why not form the inside one likewise on the improved 
curve plan, and do away with part of the head? Thus when the 
rivet is hammered up the head would spread and fill the hole pro- 
perly, and a deal of weight would be saved in the hulls of ships, 
Again, in both forms of countersink, as in No. 1, there is a shar 
edge left on the outside of plating. Now as rivets are hammer 
up, will not this edge become brittle, as it were, and the strength 
of the rivet impaired? So I would propose a happy medium 
between the two, and form the countersink and rivet as in No. 2, 
Thus no edges would be formed, and I am of opinion that when 
such a form of rivet and countersink are subjected to the never- 
failing test of the bydraulic machine, that the stress it will bear 
will be equal to if not greater than any other form, more especially 
with shearing stress, while the form of tersink now adopted 
is eminently calculated to cut the rivets in twain. Some will say 
that the countersinking will be difficult to execute; but I consider 
it just as easy with a proper tool to form it of that shape, as to 
turn a tap on the anti-friction curve principle. 

13, Gladstone-street, April 27th. Joun G. Wrivton. 

P.S. Of course all rivets for countersink holes should be so 
formed at the head end so as to partially fill the countersink when 
cold, J.G. W. 








At Sainte Croix there are not less than thirty manufacturers of 
musical boxes, employing upwards of 700 hands; about two-thirds 
are engaged in making the smaller, or snuff-box size, and the 
remainder the larger. The aggregate dnnual production is valued 
at two millions and a-half francs, or thereabouts. At Geneva there 
are seven establishments, counting 300 hands in all, which are 
exclusively devoted to the manufacture of the different parts of 
musical-boxes, Six o*her firms, occupying 200 workmen, do 
nothing but mount and adjust the press. and ultimately expart 
the finished article. The number boxes of all sizes annually 
made at Geneva is about 6000, representing a total valuo of 
700,000f. (£28,000). 
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WE give above, and at page 317, complete’engravings of the | 
machinery of the steamships Honfleur and Rennes, illustrated in 
our last impression. The engravings explain themselves, and the | 
engines possess no exceptional peculiarities. The cylinders are | 
27in. diameter and 20in. stroke. The pistons are fitted with 
metallic packing and steel junk rings. The air pumps are lined 
with brass and have brass brackets. The machinery has been care- 
fully balanced, and there is little vibration. We give a pair of 
diagrams which show that the action of the valve gear is very good. 
The engines were designed by Mr. W. Craven, and built at the 
South-Eastern Railway Company’s works, 
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The above diagrams were taken from the engines of the steam- 
ship Honfleur, November 27th, 1865. Number of revolutions, 112; 
vacuum, 18in.; steam, 26 1b,; indicated horse-power of the four 
engines, 640°4; mean of the two sets of cards, 603—not 530, as 
given in our last impression. 


THE MANCHESTER BOILER ASSOCIATION. 

THE last report of the engineer of this Association contains the | 
following interesting statement of the results of an extended trial | 
of Baker's anti-incrustator. Mr. Tonge writes :—‘‘ So many of | 
our men suffer inconvenience from the formation of incrustaticn | 
in their boilers, that they are willing to apply the new American 
anti-incrustator if its action can be relied on, and consequently I 
have received numerous inquiries as to its efficiency. In order 
therefore to test it, the apparatus was applied by a repre- 
sentative of the patentees to a couple of boilers under the 
inspection of this Association, and its action narrowly watched. 
The two boilers selected were set side by side, and of the ordi- 
nary mill class, being of the Lancashire type, internally-fired, and 
having two furnace tubes, while their length was 30ft., their 
diameter 7ft. in the shell, and 2ft. 8in. in the furnace tubes, the 
working pressure being 60 1b. per square inch. The incrustation 
in these boilers was of an adhesive character, and when the appa- 
ratus was first introduced, measured one-sixteenth of an inch on 
the top of the furnace tubes, and from a quarter to half-an-inch on 
their sides, while it was as much as three-quarters of an inch thick 
in placeson the external shell. An apparatus was first fixed in one of 
the boilers on May 27th, 1867, and in the other on June 3rd, after 
which the boilers were closed down, till No. 1 was re-opened on July 
29th, and No, 2 on August 23rd. On the boilers being entered and | 
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examined, the apparatus was not found to have had any practical 
effect, and the patentee’s representative attributed the disappoint 
ment to the oxydation of the — of the battery by the excessive 
impurity of the water, caused by an admixture of sewage, and there- 
fore, to meet the difficulty recommended gold points instead of 
copper, which were adopted, and the boilers sealed up again. On 
re-opening No. 1 boiler on October 7th, and No. 2 on October 19th, 
it was found that the result was not more satisfactory than before, 
and that the incrustation was not diminished, so that it was 
thought useless to continue the experiment longer. The 
patentee’s representative, however, was desirous of a further 
trial, and proposed platinum points instead of the gold ones 


|2 + S a 
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that had previously been substituted for copper. Another trial, 


therefore, was made with platinum points, but on re-open- 
| ing one of the boilers, and making an examination on the 
22nd of February, 1868, it was still found coated with 
incrustation and the result unsatisfactory, so that further trials 
were abandoned. It may be added that the blow-out apparatus at 
the bottom of the boiler was used daily during the trial, and that 
before the anti-incrustator was applied the boiler was found to 
sheli a good deal of the scale off from time to time simply through 
the movement that takes place more or less in all boilers, from the 
| expansion and contraction of the plates consequent on variations 
| in temperature.” 

















THE FRENCH CONVERTED BREECH 
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SIMULTANEOUSLY with the adoption of the Chassepot rifle by the 
French Government it was determined to select some suitable 
system for application to the large store of muzzle-loading rifles 
then in the hands of the troops. It was finally resolved to convert 
them on the principle illustrated in our engraving. It isso simple 
in its arrangement and so like our own Sniders that a description 
of it is scarcely necessary. It will be seen that it differs from the 
Snider in one or two points, such as the hollowing out of the stock 
in rear of the breech, to admit of a ready insertion of the cart- 
ridge, and in the form of the striker. It is very well known that 
occasionally the striker of the Snider rifle enters the percussion 
cap, becomes fixed there, and thus hinders the opening of the 
breech. In the French gun this contingency is provided against by 
fittng the end of the pin upon which the hammer falls with a little 
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milled knob, so that in case the pin does not return to its position 
after firing and cocking it may be readily removed by the fingers. 
There are only thirteen parts in the breech mechanism, which, 
however, is perhaps not quite so solid as the Snider; nor is it 
necessary that it should be, for the strain exerted upon the breech 
piece is much less than that exerted on the breech of the Snider. 
We believe that both the Snider company and Mr. Cornish haverepre- 
sented that this system is an infringement upon their respective 
patents, and that the French Government repudiate these objec- 
tions on the ground that the principle was patented by Clerville in 
1853. The dates of the Snider and Cornish patents are 1862 and 
1866, respectively. We also add an engraving representing a full- 
sized section of the cartridge. It is made of coiled brass covered 
with paper, and the bullet is packed with papier maché. 


























May 1, 1868. 


317 





— 


ENGINEER. 


























TO SHNIONGAT ONILOV-LOAZAIC 


SdIHSNVALS AHL 


SHNNADT GNV A2NATANOH 





coset, Nae 


OD Ge SEAN gt PUES 








318 


THE ENGINEER. 


May 1, 1868. 








RAILWAY MATTERS. ‘ 

A SMALL contract for rails has been concluded in the Moselle 
district at £7 8s. per ton. é 

A RAILROAD conductor in Ohio has obtained a verdict for 
7500 dols. against his company for injuries received by an accident 
on the road. 

Tue result of the enormous disproportion between the dead 
weight and the paying load on railways is like spending £100 to 
make less than £5, 

Tue working expenses of the Cape Railway show an increase of 
£1668. This is accounted for partly by the heavy cost of the car- 
riage of goods and the maintenance of sleepers. 

Ir is stated that MM. de Dorlodot, of Acoz, have secured a 
contract for 25,000 tons of rails for the Helsingfors and St. Peters- 
burg Railway, the contract price being £6 17s, 6d. per ton. 


On Friday last the points at the Mooch-L[owell siding on the 
Neath and Brecon Railway were set open by a stone, and an early 
train driven into the siding. The unfortunate driver was killed in 
the collision that followed. 

THe committee of administration of the Atlantic and Great 
Western Railway state that they have made no fresh arrangements 
for return of coupons. They consented somie time ago to return 
coupons to any parties requiring them, and a few holders have 
availed themselves of the offer. 

Tue report of the Irish Railway Commissioners was signed and 
lodged with the Lords Commissioners of the Treasury on Tuesday. 
It is understood that the sum required to purchase the Irish lines 
independently of that necessary to put them in thorough work- 
ing order-—is, in round numbers, twenty-one millions sterling. 

Ir appears that the directors of the Ross and Monmouth com- 
pany have accepted the tender of Mr. Firbank, the contractor, for 
the construction of the entire line. It is intended to commence the 
works between Rossand the Kerne-bridgeassoonas possession of the 
necessary land can be obtained. The tunnels on the other portion 
of the line are also to be proceeded with, 

Ture Brighton Company carry their attention to the comfort of 
their passengers so far as to placard the end doors of an undivided 
second-class carriage with ‘* Smoking Permitted in this Compart- 
ment,” whilst the middle doors are arcanged for the entrance of 
non-smokers, though the rule of the company is not found quite 
sufficient to confine the smoke within the limits allotted to it! 


On the French railways, Mr. Fairlie observes, strict attention is 
paid to little things, even to the conveyance of milk. In France milk 
is packed in small cans easily lifted by one man; the tops of the 
cans screw closely down on the milk inside, so as to preclude all 
churning in transitu, and they are conveyed in covered wagons, 

acked in straw, to protect their contents against the extreiies of 
eer and cold. 

AccorDING to Mr. Fairlie the present system of coupling railway 
carriages together is bad. As the coupling is now effected the 
result is a multiplication of the flange friction of each carriage on 
the curves, destructive to the wheels and the rails, with constant 
jars and shocks to the carriages due to quick starting and stopping 
at numerous stations. It would not be difficult to devise mecha- 
nical means to prevent this fruitful source of waste. 

Mr. FArrire states that the engines and carriages on the Metro- 
politan line are far too heavy, and if their weight were, as it ought 
to be, reduced by at least one-half, a saving of from 30 to 40 per 
cent. would be at once effected on the locomotive, carriage, and 
permanent-way expenses of the company, while the cost of renewals 
of the permanent way would be reduced 70 or 75 per cent. In 
other words, the life of the rails would be quadrupled by the use 
of engines and carriages of the lesser weights named. 

By last mail from India it is announced that the iron girder 
work of the Bess Bridge for tbe first span was hoisted into place on 
the 25th of March, in the presence of Sir Donald M*Leod, lieute- 
nant governor of the Punjaub, his staff, and the chief officers of 
the railway. This intelligence will be received with much satisfac- 
tion, as the engineering difficulties which had to be overcome in 
constructing the foundations of this bridge are understood to have 
been very considerable, 

Tie Metropolitan Board of Works have considered a proposition 


received from the Metropolitan District Railway Company that the 
Thames Embankment from the Temple-gardens to Blackfriars- 
bridge should be a solid embankment, and that the question of 
liability to pay compensation be referred to an arbitrator. An 
answer was ordered to be returned accepting the proposition on 
certain terms-—that each party should deposit half the estimated 
amount of compensation, and the railway company pay forthwith 


to the board the £200,000 referred to in their Act of Parliament. 


On Friday morning, between five and six o’clock, a fatal collision 
occurred on the North-Eastern Railway, near to the Raskelf 
station, which is about fifteen miles from York. A train of wagons, 
containing goods and cattle, was being shunted a short distance 


from the above station, when a ¢oal train approaching towards 
York ran into the goods train, and a fearful collision was the 
result, ‘he wagons were smashed to pieces, and both the up and 
down lines were completely blocked up with the wreck. Mr. Scott, 
steward to Major Stapylton, of Myton Hall, and a labourer in 
Major Stapylton’s employ, who were in charge of the cattle, were 
both killed. 

AN influential deputation consisting of gentlemen from the chief 
centres of commerce was received by the President of the Board 
of Trade on Tuesday, on the subject of the 15th clause of the 
Regulation of Railways Bill, Various speakers, representing 
thirty chambers of commerce, expressed their decided and unani- 
mous opinion that the clause should be entirely expunged, and 
that, in fact, the railways had at present all the powers necessary 
for their own protection. The Duke of Richmond observed that 
the clause was not intended to prevent the enclosure of small 
parcels, but that, it having been ill-drawn, that interpretation 
might perhaps be placed upon it. He hoped to be able to intro- 


duce such a clause as would be satisfactory to all parties. 


THE shareholders of the London and North-Western Company 
have adopted ‘*a bill to confer further powers upon the Carnarvon 
and Lianberis Railway Company. and upoa the London and North- 
Western Railway Company with respect to the Carnarvon and 
Llanberis Railway. The principal object of the bill is to enable 
the North-Western Company to become joint owners of the rail- 
way, to work the line, and to subscribe £50,000:—A bill for 
vesting the several undertakings of the Knighton, the Central 
Wales, and the Central Wales Extension Railway Companies in 
the London and North-Western Railway Company; and further:— 
Also « bill to incorporate a company for making the Weedon and 
Daventry Railway, and containing permissive powers for making, 
working, maintenance, and traffic arrangements with the London 
and North-Western Company. 


No fewer than twenty railway bills have already been withdrawn 
or disallowed this session, These bills are the Central Cornwall, 
the Crystal Palace and South. London Janetion, the Dublin and 
Drogheda, the Eastern Metropolitan Underground, the Great 
Eastern (management), the Great Northern and Western, the Isle 
of Wight Central, the Isle of Wight (Newport Junction), the 
Islington, the Kington and Eardisley, the Liverpool and Birken- 
heau, the London, Thames Haven, and Kent Coast Junction, the 
Midland Counties and South Wales, the Monmouthshire and Great 
Western Junction, the Newport and Usk, the Newry and 
Armagh, the Ross and Monmouth and Forest of Dean, the Sirhowy, 
the Surrey and Sussex, and the Worcester, Dean Forest, and 
Moumouth, The length of new line proposed to be constructed 
by these bills was 37} miles, and the new capital sought to be 
raised was £1,754,600. There are still eighty-seven railway bills 
remaining for the consideration of Parliament, but this is an 

xceedingly small number as compared with previous years, 








NOTES AND MEMORANDA. 


THE annual coal produce of the United Kingdom is equivalent 
to the power exerted by 530,000,000 horses working eight hours 
per day for one year. 

It is rather a humiliating fact that all the mechanical power 
exerted by a man during his life is more than covered by the 
power stored up in one poor cart load of coal. 

Ture is at the Spritigfield armoury a breech-loader which has 
been fired 5000 times by actual record, and has never been repaired 
in any respect, yet it is still in first-rate working order. 

AN experiment is beifig made under Government supervision to 
naturalise the tea plant in Jamaica, A case of healthy plants 
were received there frotii Kew Gardens by the last 

FRANCE impotts iidré than seven million tons of coal a year, 
to sustain her production of iron; and, of the ore she consumes, 
some half a mmiltion tons (according to the figures of 1865) were im- 
ported. 

THE impression of 4 papyrus, the letters of whith are in a perfect 
state of preservation, has recently been found in the excavations 
at Pompeii. The iinportance of this — cannot be overlooked, 
as it is the first papyrus which has been found in Pompeii. 


Tue Great Pyramid is reported to have been raised by 100,000 
men, working for twenty years, and it contains 3,394,307 cubic 
yards of stone. The coal raised by about 200,000 British coal 
miners in the year 1865 was about 100,000,000 cubic yards, or 
thirty times the bulk of the Great Pyramid. 

THE amount of coal extracted from the mines of Great Britain 
in the year 1866 was 101,000,000 tons, while that of the whole 
world was as nearly as can be ascertained 176,000,000 tons, our 
country thus producing 73 per cent, of the whole. In regard to 
bulk and weight it is by far the greatest trade we have, 

AxouT 11,000,000 bushels of oysters are annually taken from the 
Chesapeake Bay and tributaries. About 15,000 persons, men, 
women, and children are employed, and 15,000,000 cans are packed 
each year. There are 1700 boats, averaging fifty tons each, and 
about 3000 canoes engaged in dredging and conging for oysters. 

Ir appears from official American statistics that the quantity of 
coal imported into the Unite States in the first four months of 
last year was 39,931 tons, in the second four months 283,420 tons, 
and in the third four months, 145,371 tons, making a total import 
for 1867 of 468,722 tons. The value was returned at 1,334,261 
dols., or about £350,000. 

THE quantity of English coal sent to the United States last year 
was 123,392 tons, as compared with 134,113 tons in 1866, and 
197,401 in 1865. English coal figured in the foreign coal supplies 
of the United States to the extent of little more than one-fourth 
last year, the amount derived from other quarters besides England 
having been 345,330 tons. 

Russi, also aboutditig in immeasurable supplies of ore, is hot 
thuch better off thah Sweden for coal; it is possible, but not 
probable, that she may h+ve enough for her own supply of iron. 
Austria, and Germany, Italy, Spain and Algiers have all rich ores, 
which must be transported to find mineral coal, In the German 
states there is not an absolute absence, but a moderate supply of 
coal, 

Tue production of hydrogen by passing the vapour of water 
over incandescent coal is not a novelty; the towns of Narbonne 
and Passy, near Paris, have been lit for some years by this means, 
M. Giffard, who, it will be remembered, was the projector of the 
balloon ascents at the late Paris Exhibition, found during the latter 
part of the time that this means of preparing the gas was more 
economical than the one he usually employed. 

LARGE amounts of Mexican copper coins have been sent to San 
Francisco to be melted. Formerly each of the Mexican States was 
permitted to strike its owa copper coin, denomiaated * tiacos,” 
and their values differed so greatly as to cause considerable 
annoyance and loss, ‘ue Government of that country has abolished 
the use of ail copper money, the great bulk of which will probably 
find its way to California, to be converted to other uses, 


Tue New Orleans gas company seem likely to find a formidable 
Competition in the sources of natural gas which have been 
discovered in several places near the city. 1t is only necessary to 
sink an iron tube to a depth of 40ft., when the gas begins to tlow 
out with great steadiness at the rate of 5ft. per hour, and is 
accumulated in several reservoirs, ‘he natural gas burns with a 
clear white flame, equal, it is said, to the best puritied coal gas, 

Ir is worthy of note that although the population of the United 
States is now approaching that of France, the Americans import 
far less coal than the French. Thus, while 463,722 tons of coal 
were imported into the United States in 1867, the corresponding 
imports into France in the sume year were 6,562,309 tons, although 
the French have made tolerabiy successful efforts during the last 
ten or fifteen years to utilise the coal wealth which they undoubt- 
edly possess. After all, however, the coal resources of France are 
probably small as compared with those of the United States, 


A REMARKABLE medicinal spring, on the island of Jamacia, has 
just been brought to notice. An analysis of the water, which 
Dr. Atttield reported at the last meeting of the London Pharma- 
ceutical Suciety, shows that every gallon cuntains 35 0z. of chloride 
of calcium, 2 0z of salt, and 2} grains of chloride of ammonium. 
The proportion of chloride of calcium, Dr. Atttield believed to be 
unprecedented. The therapeutic action of this salt is most useful 
for the treatment of scrotulous affections and glandular swellings, 
a fact known to the negroes on the island, who have valued and 
used the water for medicinal purposes upwards of forty years. 


THE quantity of coal exported in March last was 753,283 tons 
against 044,719 tons in the corresponding month of 1867, showing 
an increase of 108,564 tons. ‘Tne particulars are as follows: — 
From the Northern ports 406,310 tons, Yorkshire 33,281, London 
3271 tons, Liverpool 48,275 tous, Severn ports 209,471 tons, and 
Scotch ports 52,177 tons. ‘The increase was:—Northern ports 
89,474 tons, Yorksuire 5164 tons, Liverpool 12,512 tons, Severn 
ports 2497 tons. The decrease was:—London 289 tons, Scotch 
ports 794 tons, Total, January to March, 1,929,421 tons, corre- 
sponding time last year 1,771,746 tous, showing an increase of 
17,675 tons. 


Proressor ListinG, of Gittingen, states that he has made a 
discovery about the distribution’ot the colours in the solar spec- 
trum. He adopts eigut colours in the following order:—Brown, 
red, orange, yeilow, green, blue, indigo, violet, lavender. Many 
observers have determined the limits aud centres of these colours 
by referring them to the Fraunhofer scale. M. Listing has caleu- 
lated the number of vibrations for these points, and he has found 
that these numbers constitute an arithmetical progression, the 
interval of one colour with the next being always represented by 
48,524,000,000,000 vibrations per second. For the limit of the 
brown M. Listing takes 34 trillions, for that of the lavender 
801 trillions. ‘Thus we have an “* octave arithmétique.” 


THE plumbago mines of Canada are represented to be one of the 
most important of the mineral product.ons which the new 
Dominion possesses, Several companies are conducting operations 
on an extensive s.ale in the county of Ottawa, and many others 
will be organised the coming season, The extent of the plum- 
baginous deposits in the crystalline rocks is said to be very large; 
the deposits, however, are intersected in some districts with a 
calcareous formation, from which the plumbago is not easily sepa- 
rated. Plumbago finds an employment in the various arts and 
manufactures to a far greater extent than is commonly supposed, 
the cities of Boston and New York alone consuming upwards of ten 
thousand tons annually. Hitherto the greater part of this supply 
has been imported from Germany and Ueylon, but the time may 
not be far distant when the Canadian mines will fully supply the 
entire American market, 





MISCELLANEA. 
Tue French iron trade displays little animation, 


Ir is now calculated by the believers in the Suez Canal enterprise 
that the canal will be completed at the close of 1869. 

AN agreement for united action is all but completed between the 
Atlantic and Anglo-American Telegraph Companies. 

Our leading shipbuilders, engineers, and others are likely to be 
well represented at the Havre Maritime Exhibition. 

A NEW musket, said to be a most efficient arm, and called “‘ The 
snuffbox gun,” has recently been tried at Vincennes. 

AN attempt is about to be made to grow tea in Jamaica, for 
which the climate and soil are said to be well adapted. 

THERE are two firms at Geneva engaged in the manufacture 
of musical birds, and producing not more than 100 a year. 

In twenty years the number of foreign vessels arriving at the 
port of Boston, Massachusetts, has increased only by nineteen. 

THE ironclad frigate Repulse, launched on Saturday, constructed 
j: Ack Reed for the British navy, is to carry twelve guns of large 





fe French paper makers are offering a prize to any one who 
7c and apply in France any new material for paper 
making. 


It is expected that the National Exhibition of Fine Arts at Leeds 
will be opened by the Prince of Wales on Tuesday, the 19th of the 
present month. 

THE new pearl fishery of Western Australia is profitably em- 
ploying a large number of vessels and procuring pearls of the 
finest character. 

Tue sudden liberation of the freight vessels engaged in the 
Abyssinian expedition is creating a good deal of excitement in the 
shipping market. 

THE Ebbw Vale Company (Limited) on Saturday confirmed the 
resolutions for the reduction of the nominal amount of their shares 
from £50 to £32. 

A MAN in Cambridge, Massachusetts, has invented a machine 
for cutting wood in extremely thin pieces to be employed in lieu 
of paper hangings. 

Tue Board of Works will remove the wretched old steamboat 
piers at present moored by the Embankment, and substitute ex- 
cellent new landing piers. 

PrRoressor CuukcH has extracted from the brilliant red feathers 
of the bird known as the “plantain eater,” a new animal pigment 
which he calls ‘* turacine.” 

Sir JoHN PakineTon has appoiated the existing commission on 
fortifications in consequence of the constant statements that the 
fortifications were inadequate, deceptive, or failing. 

Mk, Cave states that the Government never had any intention 
of réventing the ** packing ” of parcels, and that the Railway Re- 

tion Bili now before Parliament will have no such effect. 

THE machinery of the Royal Gun Factory is now made and re- 
paired by contract, but the question of reverting to the original 
mode of doing the work in the factory itself is being considered. 

A MAN in Morrisania, New York, recently sued a trades’ union 
because his son was discharged from employment on account of its 
members refusing to work with him, anu gained his case, 

ENGLISH pig iron continues to maintain a competition with 
Belgian, and to enable them to cope more effectually with this 
competition the Belgian firms have been making reductions in 
prices. 

THE vestry of St. George’s, Southwark, contemplate laying down 
a tramway in the centre of the London-road for the use of all 
kinds of vehicles. If successful, similar trams will be adopted on 
other roads in the parish. 

THE inhabitants along the north shore of Lake Erie, in the 
Dominion, are endeavouring to obtain an appropriation from the 
Canadian Parliament for the establishment of a harbour of refuge 
somewhere along the coast, 

WE learn from private sources that both Birmingham and 
Coventry will shortly be compelled by the Government com-~ 
missioners to utilise their sewage, or at least so to dispose of it 
that they may not pollute the rivers, 


On Tuesday a portrait and 600 guineas were presented to Mr. 
W. Christopher Leng, editor of the shefjield Daily Telegraph, in 
recognition of his services in bringing about the Trades’ Union 
Outrage Commission of Inquiry in that town. 


AT Milan about 250 men are employed in the manufacture of 
combs made of ivory, tortoiseshell, and other material; 4000 horns 
are used per week, that is to say, 2U8,U0U horns yearly, The total 
value of the production is estimated at £20,000. 

Baron HavussMAann, having made Paris the handsomest city in 
the world, is now intent on making it a port, and to that intent is 
about to deepen the Seine, and raise its level, so that vessels of 
moderate burden shall reach the quays of Paris. 


A NEw gunboat, the Lynx, has been launched from a building- 
yard in Belfast, and the local papers praise Mr. Corry, First Lord 
of the Admiralty, for having been the first to give Ireland a share 
in the construction of the naval architecture of the country. 


THE walls of the Persian capital of Tehran are to be thrown 
down, and the narrow city enlarged. Besides wide streets in the 
new quarters, the chief feature is a circular boulevard. Wide 
streets shaded with trees are not uncommon in other Persian 
cities, 

AccoRDING to the official returns of the proportion of inland 
telegrams to letters in various countries, it appears that to every 
100,000 persons, one telegrain to thirty-seven letters is received in 
Belgium; one to sixty-nine in Switzerland; and one to 121 in the 
United Kingdom. 

Tue rolling-mill hands at Indianapolis, Ind., are on a strike, 
the superintendent having given notice of a reduction of 25 per 
cent, in wages, and the workmen at first refusing to concede more 
than 15 per cent. After consultation, the men consented to a 
reduction of 2U per cent., but the owners refused, and thus the 
matter now stands. 

Wira the view of meeting the great and increasing demand for 
living accommodations for artisaus in Paris an ingenious architect 
of the name of Borie has obtained the necessary concession to erect 
enormous editices, which he proposes to call Aérodomes, They 
are to be not less than ten storeys high, to accommodate at least 
1000 persons, and access to the upper storeys is to be atforded by 
tiediis of lifts. 

Tue directors of Reuter’s Telegram Company (Limited) have 
announced to their shareholders the conclusion of an arrangement 
with the Indo-European Telegraph Company, recently formed for 
the establishment of direct telegraphic communication with India, 
By this arrangement the directors state that an additional income 
is secured to their company for a period of ten years from the date 
of the opening of the line. The existing agreement with the 
Electric and International Telegraph Company is also extended to 
the same term. 

For some months past the necessary works have been going on 
with a view to a change of gauge on the Severnand Wye Railway. 
The bridges throughout neariy the whole length of the line have 
been taken down and widened, and when the railway is complete 
with the broad gauge rails the Great Western wagons will be taken 
direct to the coilieries; thus saving the transhipment at Lydney, 
which at the present time entails considerable expense as well as 
deteriorates the value of the coal. The change of gauge is expected 
to lead to a considerable increase in the through mineral traffic 
from the Severn and Wye over the Great Western, and materially 
to assist in the development of the Forest of Dean coalfields, 
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NOTICE. 


In consequence of reiterated mis-statements with reference 
to the circulation of Tue Enarnusr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Oficial Accountants, Messrs. Quilter, Ball; and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and increasing influence and 
stability of their journal. The sale of ‘tHE ENGINEER 
now exceeds by several thousands weekly that of the other 
engineering journals combined. 


3, Moorgate-street, London, 
5th March, 1868. 


At the request of the Proprietors of THE ENGINEER news- 
paper we have examined the beoks kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuUILTER, Batt, AND Co. 


“FOREIGN AGENTS FOR THE SALE OF THE ENGIN EER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden, 
VIEN NA.—Messrs. GEROLD and Co., Booksellers. 

ST. PELERSBUKG.—M. B. M. Wotrr, Bookseller. 


TO CORRESPONDENTS. 

*," Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*,* We beg to call the attention of our Advertisers to the notice 
below, and wo state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to insure insertion, must be de- 
lwered at the Engineer Office before seven o’ciock on the Thursday 
evening of each week. 

A. 5. (Mauchester).—Zaanks for your note. 

A CONSTANT KEADER (Muulding Machines).—A letter lies at our office for this 
correspondent, 

T. SEYKIG (Paris) —THE ENGINEER, Nos, 575, 577, and £81, are out of print. 
3 sent to-day. Price 2s, 

T. G.—A model of a check steam gauge such as you describe has been lying in our 
office for the last six years. The idea is very old. 

C. B. A.—Send number and date of specification to the Great Seal Patent Office 
and the price, which is about 1s, 4d., and you will have the specification sent 
you by return of post. 

TO COKKESPONVENTS.—Letters are lying at our office for Mr. H. Parsons, late 
of Bower Hinton, and for Messrs. Binns, Chaiterton, and Co., late of Lady 

ridge lronworks, Leeds. 

H. 5. u.—Tne whistle should be placed on top of the boiler. Glass gauge tubes 
Often crack when they are being blown out. n the case you cite the tubes must 
huve been of very bud quality. 

A.— The cigar ship has not been successful, owing to the malconstruction of her 
boilers, and she is now bewg fitted with new ones. She lies in the Thames. Mr. 
Dayjt's system has been applied with considerable success. 

INQUiKEK.— as far as we can learn no trial has taken place, for the simple 
reason that there were no competitors. Messrs. Carratt and Marshall, of Leeds, 
make cval-culting machines which are highly spoken of. 

T. B.B. Armstrong's ** Treatise on Steam Boilers,” Weale’s Series, price 2s, In 
the last chapter you will jind drawings and description of very-successful 
arrangements used for removing scum wich we have noi space to describe here, 

MECHANIC. — Your first question does not admit of a generaia.swer, As regards 
your second, there are large numbers of engines at work without steam domes, 
but the balance of testimony is in favour of domes, and few or no locomotives 
are now built without them, 

T. T. (Chicopee).— We are unable to give you any information regarding the 
salarizs of the Government oficials whom you name, or lo answer with accuracy 
any of the questiuns you ask respecting Goverament grants to inventors, and u 
toould entail @ great deal of time and trouble to sind out. 

A. M.— We shali endeavour ta meet your wishes. 1. The specific heat of gases varies 
considerably. That of water being 1, that of the air is W257, that of an equal 
weigut of carbonic acid 0°21], and of an equal volume 031; thal of hydrogen 
for an equal weight is 3409, for an equal volume 0°236. The cupacity for 
performing work of air and hydrogen under the given conditions will be nearly 
the same. 

AN APPKENTICE.— We cannot properly answer your questions without knowing 
your abilities. Wename a few bovks, however, which you may read wih much 
advantage. Gand’s* Elements of Physics,” Bourne's ** Catechism of the Steam 
Engine,’ Fairoairn’s * Mulls and Mulwork,” and * The Application of Iron to 
Building Purposes,” Kerr's ** Elements of Mechanics,” Greyory's ** Mechanics,” 
or “ Byrne'’s—any of these three is yood— Tyndall ** On Heat as a Mode of 
Motion.” As you go on you will earn in what you are deficient, and select 
books on the required suljects accordingly. 

F. A. M.—Dr. Lardner's ** Electricity and Magnetism” is, as an elementary 
work, highly to be recommended. There are also three volumes of Weale’'s 
Rudimentary Series, by the late Sir Win. S. Harris, entitled respectively, 
** Klectricity,” * Galvanism,” and “ Magnetism,” which may be studied with 
advantage. If you want a higher class work, Dr. Noad’s * Liectricity,” or the 
English transiatwn of Le la Live's book, will put you au tait in all that was 
done in these branches up to the time the books were written, A really good 
Laylish book on electricuy and maynetism, bringing these sciences up to the 
present day, is much wanted, 

J. G. (Cardit).—Aulliply the sectional area of the lower flange—in the case you 
cite about four square inches—by the depth of the girder in inches, and the 
product by the constant number 8), if the wad és concentrated at the centre, or 
by l6u ¥f the load is distributed; divide this second product by the span in 
inches, the quotient is the breaking weight in tons, Thus in your case the area of 
the botiom flange being 4in., the depth v2in., the span 24)in., we have 12 K 4 
= 45. his multiplied by 169 equals 27,08), which, divided by 240, gives 
thirty-two tons nearly as the breaking strength of the girder, which should not 
be louded to more than one-si.cth of this, or say about 5° tons, 

H.C. (Cheltenham Hill).—We are not aware that any work on the construction 
of electro-magnets has ever been published, In order to produce the greatest 

power the current must be made to encircle the soft iron many times by passing 
a through a considerable length of insulated wire. A great continuous length of 
wire, however, gives far from the best egfect, and the total length should be made 
up of several portions, each of which should be coived separately on the magnet. 
The ends of all the wires must then be collected inio two bundles, and made to 
communicate with the same battery, You will find @ paper on the construction 
of electro-magnetic motors in * Lectures on Llectricity,’ by H. Noad, published 
fn 1344, which contains much information likely to be useful to you. An abstract 
appears in the ** Civil Engineers’ and Architects’ Journal” jor May, (844. 
You may find it dificult to obtain either now. If you fail we will lend you the 

§ abstract, if you will say how a somewhat bulky volume may be rorwarded to 
you. See also the * Annals of Electricity,’ ath vol. 

EReatom —Jn our impression for April tith, page 233, third column, transpose 
the expression ** = 32° ft., or 9°31l metres,” from the eighth line from the 
bottom to the seventh line from the bottom, after the symbol * g.” 

















TRACING CLOTH. 
(To the Editor of The Engineer.) 

S1r,—Could you or any of your readers oblige me by giving the addr ess of 
&@ firm making machinery for the manufacture of tracing linen ? H, 8. 

Manchester, April 25th, 1863. 

LIQUID FUEL. 
(To the Edwor of the Engineer.) 

§18,— Will you be kind enough to state in your next edition that I fitted up 
the apparatus under Mr, S, KE. Crow's patent for oil burning at Mr. W. 
Barnes’ chemical works, Hackney Wick, on the 3rd of December last ? 

London, April 24th, 1868, HENRY LEESWARE. 


(To the Editor of The Engineer) 

Stx,—Seeing by your valuable journal that great interest is now taken in 
the use of crevsote as a fuel for steam po:lers, aud haviug given the subject 
myse.t much a:tention, I beg to state that tue best method ft have as yet seen 
ig that now 11 constant use at the copruiite mull, Grillia Wari, ipswich, and 
fg the arrangement of Mr. Archer. it is parucuiarly nuticeable fur its ex- 
tremely sunple Cunsiruction, iis freedom from wess and unpleasant smell, so 
‘very common to ail others, and the perfect bust it p , nO smoke 
Coming from the shaft. It is applied to two Cornish boilers 2oft. long by 6it. 
diameter, and does not interfere with the ordinary furnace at all; in fact, all 
that is in the furnace is a piece of gas pipe bent to the form of the crown of the 

be, immediately inside the furnace, aud about a foot irom the fize-door, so 

the ordinary coal-ieeding may be resorted to at any time witaout inter- 
fefing with the petroleam arrangement; or the two may be used conjointly. 








The two boilers I have watched for the past fortnight, with at all times the 
most satisfactory results, both night and day, and I find the saving over coal- 
5 ee Se SS ee ow eee 


uired. iN. 
’ Wierstead-road, Ipswich, April 28th, 1868. 


(To the Editor of The E ) 

Srm,—In answer to a letter which appeared in your last number from 
Messrs. Francis Wise aud Co., stating that my apparatus for burning liquid 
fuel is an infringement of a patent No. 2661 (1565), obtained by Messrs, Wise, 
Field, and Aydon, I have only to state that the ex results obtained 
under my patent clearly prove the two dissimilar, both in mode of operation 


and principle. 5. E. Crow, 
Chemical Works, Stratford, E., April 28th, 1868. 


VENTILATING MILLSTONES. 
(To the Editor of The Engineer.) 

SIR,—In my letter on the above subject which appeared in your last number 
I find several very stupid blunders caused by the negligence of my clerk. I 
shall feel extremely obliged if you will permit me to correct some of the most 

laring. 

. let in quoting Mr. Bovill’s specification, line nine, it terminates, “ Without 
a blast.” itshould be read, “ Without a blast, this having before been prac- 
tised, as above mentioned.” 

znd, Speaking of Mr. Fothergill’s experiments, I am made to call them 
“useful,” instead of “ careful.” : 

3rd. In respect to the French origin of the patent, I make Mr. Bovill to say 
the idea was “ bought.” Read ** Bongleux’s” instead. 

4th. The French quotation, ** Vi plus ni moins,” is converted into something 
which neither the gods nor men can understand. . 

5th, and Lastly, the Master of the Rolls saying that the patent had been 
** maintained,” not “* mentioned,” as printed, 

Had I not been prevented from reading the fair copy sent to you these errors 
would not have occurred. JOHN PINCHBECK, 

27, Leadenhall-street, London, E.C. 


LATTICE BRIDGE WORK. 
(To the Editor of The Engineer.) 

Siz,—Will you or any of your readers favour me, through your paper, with 
a simple formula for calculating the strains and strengths of bracing bars (both 
ae struts and ties) in lattice girders? By so doing you will oblige. 

April 2ist, 1868. J. W. 
(Our correspondent does not inform us under what conditions of loading the girder 

is supposed to be, but we will assume it to be loaded uuiformly, and that, for 

the sake of convenient calculation, the total load may be considered as divided 

into as many parts as there are triangles belonging to the same system. Conse- 

quently, if W = the total load, and N the number of triangles of the same series, 


then Ms = load at each apex. Making this = W', and putting N' for the 
number of apices between any bar and the centre of the girder, and @ for the 


angle which the bars make with the horizon, then casting the strain upon that 
bar S, we have S = N? X W! X cosect 9. From this formula we can deduce 
the maximum and minimum strain upon the bars of the web of a girder. At 
the centre N' = 0, and consezuently there is, theoretically speaking, with a static 
load no strain whatever upon the diagonals at the centre of the girder. The 


greatest value that N1 can have is = x, when the bar 18 at the end of the gir- 
NX cosect § py WIXN 
Z “ 





1 
der, so that the strain upon this bar equals WX 


only way in which to become thoroughly master of the strains upon girders is 
to work them out geometrically upon a large scale, and then check them y calcu- 
lation.) 


Lif and therefore the strain upon the end bar becomes = X cos. 9, The 





MEETINGS NEXT WEEK, 

THE INSTITUTION OF CIVIL ENGINB&RS.—Tuesday, May 5th, at eight p.m. 
Continued discussion “ Ou Lrrigation in Ludia and in Spain.” 

SUCLETY OF ENGINEERS.—Monday, May 4th, at haif-past seven o'clock.— 
* On the Marseiiles Docks,” by M. de Merritens. 

ROYAL UNITED SERVICE LNSTICUTION.—Evening meeting, Monday, May 
4th, at half-past eignt.—*The Mackay Gun and Projectiles,” by James 
Mackay, Esq. Commander P. H. Coiomb, R.N., and Capt. Bolton, will ex- 
hibit their new signal lights. Thursday, May 7th: The continued discussion on 
Major Leahy’s aud Major Bevan-Edwards’ papers“ On Army Organisation,” 
will be held this evening at half-past eight o clock. Lecture at three o'clock, 
Friday, May 8th: “fhe Military Value of a Continuous Railway Commu- 
nication between England and Ladia,” by Hyde Clarke, Esq., D.C.L, 








Letters relating to the adverti: ts and publishing department of this paper are 
to be addressed to the publisher, M&, GEURGH LEUPOLD RICHE ; ati other 
letters and communications to be addressed to the Editor of LHR BNGINEER 
103, Strand, London, W.C. 

THE t NGLNEER can be had, by order, from any newsagent in town or country, and 
at the various railway stations; or ti can, if preferred, be supplied direct from 
the office on the following terms paid in advance):— 

Hatf-yearly (including double number) 15s. 9d, 
Yearly (inciuding two double numbers) £1 Lis, 6d, 

If credit be taken, an extra charge of two shilangs and sixpence per annum will 

be made, THE ENGINEBR 4s registered for transmission abroad, 


THE ENGINEER, 


FRIDAY, MAY 1, 1868, 


THE POLLUTION OF RIVERS, 

Tue party which proposes a compromise is generally 
supposed to have good reasons for believing itself to 
be in the minority; and half measures are invariably re- 
garded as signs of timidity and irresolution, Yet in sani- 
tary matters half measures are those most commonly re- 
sorted to; and it is not to be wondered at when indecision 
and procrastination preside at the council, that blunders, 
errors, and failure should be the result of deliberations, ill- 
advised, incomplete, and “infirm of purpose.” 

It is impossible to regard the main drainage system 
of London in any other light than that of a half 
measure; it gets rid of the sewage so far as the metro- 
polis itself is concerned, but it merely effects a trans- 
terence with respect to the river. lt takes it out of 
one place and puts it into another, and the accumu- 
lated deposit ot black mud, however moderate it may 
be, in the vicinity of Belvedere and Erith, is incontes- 
table evidence that the reflux of the tide cannot be 
relied upon for carrying out to sea, that which ought 
never to have been entrusted to its waters. By re- 
cent acts inland rivers and streams not within range of 
tidal influence are protected from being converted into main 
sewers, as it is an indictable offence to utilise them for that 
purpose, although the indictment by no means as a neces- 
sary consequence, follows the misdemeanour. The simple 
prohibition, or even its enforcement, to discharge sewage 
matter into rivers will not, as many imagine, render them 
pure or fit for potable or culinary purposes, It is true 
that the pollution may be thereby lessened; the evil 
may be mitigated, but so long as gas works, tanneries, 
chemical, dye, manure and glue works, and a host of others, 
use the nearest stream as the receptacle for their liquid re- 
fuse, its waters are but very little diminished in contamina- 
tion by the exclusion of the sewage of the villages along its 
banks, In fact, it might be fairly questioned whether the 
removal only of one or two of the sources of pollution might 
not act disadvantageously rather than otherwise. Consider- 
ing the number and variety of abominations that find their 
way designedly or fortuitously into streams and rivers, it 
is impossible to tell exactly what the reaction of their 
different chemical constituents may be. It is quite possible 
that some miy neutralise others in the same manner that 
the mixture of two or more ingredients individually 











poisonous, produces a preparation completely innocuous, 1. | 


not salutary. The discharge from paper mills ‘when 
treated with lime throws down a heavy precipitate, and 
the mother liquor flows off nearly colourless and free from 
solid residue. Supposing, theretore, the refuse from paper 
works to be run into a river already charged to some 
extent with lime, a neutralising action is at once set up, and 
offensive qualities rendered dormant, which the removal of 
the other source of pollution would have left in an active 
condition. 

Viewing the exclusion of sewage matter alone, from our 
running streams and brooks as a half measure, and not 
calculated materially to increase their purity, the remain- 
ing step co be taken oy the Legislature is to forbid any- 
thing except storm waters and surface drainage to be added 
to their contents, The true value of the prohibition to run 
sewage matter into rivers is not to be sought for in the 
diminution of their pollution; but in the necessity it creates 
for the utilisation of a valuable manure, Strictly 
speaking, no drainage of any kind can do otherwise than 
impair the purity of a stream; and the surface water 
flowing into rivers, from farm lands and farm-yards, con- 
tributes materially to discolour and contaminate them, The 
law with respect to discharging refuse or material of any 
kind into streams, appears to rest upon the somewhat extra- 
ordinary foundation, that although one’s next door neigh- 
bour may send tons upon tons of pollution into them, the 
same privilege does not extend to one’s self, ‘That one party 
should have a right to pollute a river until it is nearly as 
filthy as the Augzan stable, and that another should not 
be able to discharge a drop of contamination into it, is a 
state of the law as anomalous as unjust. It will scarcely 
be credited that such a thing exists as a “ prescriptive 
right to befoul a river.” Yet it is so, unquestionably. Last 
session in the Vice-Chancellor’s Court two cases of river 
pollution were heard in which the fact was clearly esta- 
blished. Consequently our rivers may be treated as sewers 
by some, but not by others, ‘Twenty years of uninter- 
rupted passage we believe gives a right of way in 
the case of land; we have yet to learn how many give a 
right to pollution with respect to streams, The evil being 
grave and palpable the remedy must be stringent and con- 
clusive. In common fairness, two courses appear to be 
open. One is to abolish all prescriptive rights and allow 
the river sewers to be free to all proprietors of manufac- 
turing and industrial establishments; the other to forbid 
them in like manner ‘9 all, whether they have recently set 
up works, or have been proprietors since the time of the 
Conquest. It is needless to say of the first course that it 
is not desirable that our rivers and streams should be ren- 
dered public sewers. ‘There remains therefore uo other but 
the second. To put into peremptory execution an alternative 
of this character, would be fraught with manifest injustice 
to the possessors of manufacturing premises. Corporations 
consider it bad enough to be compelled to find a ditferent 
outlet for their séwage than what they have been accus- 
tomed to, but still sewage can be utilised—it is indisputably 
a fecundatory medium, and should be treated as such, ‘The 
case is otherwise with the refuse of manufactories, There 
is no doubt but that it might be all utilised, but neither 
the knowledge nor the means of doing so are at present 
before us, and to force such a conclusion as an ultimatum 
upon the present proprietors would be a harsh and un- 
warrantable exercise of authority, aud would inevitably be 
followed by the closing of many large premises, which 
afford employment and maintenance to the inhabitants of 
the surrounding districts, In precisely the same manner in 
which the sources of the beautiful aniline dyes were 
formerly disregarded and thrown aside as rubbish, as a 
thing to be got rid of, so are tons of material allowed to 
flow away and to ultimately reach the sea, which never 
restores the treasures once committed to its depths, 

With the visible and almost tangible evidences of the 
impurity of their water supply, it might be’imagined that 
people would hesitate to use it for domestic purposes. So 
probably they would if they had any alternative, but they 
have none. {In isolated districts wells are sometimes sunk, 
but from their contiguity to both the cesspool and the 
river, it is questionable whether upon the whole it is not 
preferable to draw the supply direct from the stream. We 
have seen a country river black and redolent from the 
discharge of a tannery, white with the frothy scum 
emanating from the same source, and receiving the united 
abominations of the various establishments mentioned in 
the first portion of our article. Notwithstanding, along its 
banks we have witnessed the filling of the domestic ewer, 
and the replenishment of the family kettle. In spite of 
the unmistakable evidence of sightand smell the unfortunate 
residents in the neighbourhood continue to use the 
water; they drink, and is it to be wondered at that 
sometimes — they die? The dangerous exhalations 
that are emitted from the surface of a polluted stream 
rarely alone occasion fatal consequences, uuless the 
water be nearly stagnant or its shores inhabited by 
an excessively crowded population. It is in the 
poisoned draught that death is to be found,—in it where 
the seeds of the plague, the fever, and the epidemic in 
reality are sown. Kmpoisoned air is injurious and 
unhealthy, but empoisoned drink is fatal. Wholesome 
water may be supplied to a town; but waterworks cannot 
be constructed for every little hamlet or village that may 
be reduced to the dire necessity of depending for its supply 
upon polluted rivers, or wells equally impure and contami- 
nated. The proper course to be pursued is to purify the 
existing natural water conduits, having due regard to any 
vested interests connected therewith, dealing with the 
subject patiently but firmly, until our streams, if not clear, 
and pure, may yet be innocuous, instead of remaining as 
they are at present in too many cases—channels of liquid 
infection and disease. 

SOMETHING LIKE A SHIP OF WAR. 

On Saturday last we had the pleasure of witnessing the 
successful launch of the Kinig Wilhelm, in Prussian—the 
King William in English. We do not often award leader 
type to a ship launch; but nothing less would give fair 
measure of honour to perhaps the most powerful ship of 
war afloat, certainly, and absolutely without the “ perhaps,” 
the most powerful if we except our own Hercules. ‘The 
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Kénig Wilhelm was laid down by the Thames Ironworks 
and Shipbuilding Company for the Turkish Government. 
but some of those little circumstances, over which neither 
private individuals nor Kaisers have any control, prevented 
the Turkish Government from paying for her, so she was 
offered for sale by private contract to the highest bidder, 
and the Prussians bought her. We do not know what our 
own Government were about when they suffered such a 
magnificent vessel to become the property of another 
nation than England. The chances are a hundred thou- 
sand to one that she might have been bought for a hundred 
thousand pounds sterling less than we could build a similar 
ship in our own Government dockyards, However, she is 
gone, and it only remains to hope that she may never try 
her strength against any English ship. 

The dimensions of the Kénig Wilhelm are: Length 
between perpendiculars, 356ft.; ditto of keel for tonnage, 
320ft.; breadth, 60ft.; depth, 41ft.; burthen, 612783 tons, 
builders’ measurement. Her armour plates are Sin. thick, 
resting op 10in. of teak backing, reduced, as usual, at the 
ends, but affording complete protection on the water line 
from stem to stern. The weight of these plates is 
2000 tons, of which more than 1000 tons are already 
secured to her sides. Her armament will be, nominally at 
least, the most powerful yet carried by any ship of war, 
and it will consist of twenty-seven twelve-ton guns, which 


are now being manufactured for her by Herr Krupp. 
Twenty-two of these will be broadside guns on the main 
deck: one will be for stern fire on the main deck; two will 
be carried on the spar deck in an armour-plated bow 
shield, with ports to fire ahead, and also on the broadside; 
and two in armour-plated caponiers on the spar deck aft 
for astern or broadside fire. Her engines, of 1150-horse 


power nominal, are by Messrs, Maudslay, Sons, and Field, 
and will be very similar to those of the Lord Warden, 
having three cylinders, superheaters, and surface con- 
densers, designed to develop the large effective power of 
7000 horses, and it is hoped that a speed of fifteen knots 
will be obtained at the measured mile. All the latest 
improvements in the art of constructing armour-plated 
vessels have been introduced in the Kénig Wilhelm. She 
is fitted with acomplete double bottom, giving her strength 
and security against leakage, and arranged soas to be used 
for water ballast when her coals are consumed. Her upper 
deck is completely covered with 4in steel plates; she is 
fitted with the balanced rudder, and steam power is applied 
to work her capstan, She is by this time lying in the 
Victoria Docks, where her engines will be put on board, 
and she will be completed for sea so as to leave England 
before the end of the present year. 

The launch was effected in the presence of a distinguished 
company, theship beingchristened by the Countess Bernstorff, 
wife of the Prussian Ambassador. On the platform were his 
Royal Highness Prince Adalbert of Prussia, specially de- 
puted by the King to be present on the occasion. We 
shall not waste space by a dry list of the names of the men 
eminent in science or rank who witnessed one of the most 
perfectly successful launches ever effected on the Thames. 

The ship was designed by Mr. E. J. Reed, and tends 
to prove that Mr. Reed, when given carte blanche and left 
to act untrammelled by Admiralty influence, is a 
highly competent constructor ef broadside men of war. 
Several firms originally sent in designs for the Konig 
Wilhelm. Mr. Reed’s design was preferred to the rest; 
but it is fair to say that many of the principal 
features of the ship originated with the Thames Iron- 
works Company. In these designs, however, the ship 
was plated all round to the height of the upper deck; Mr. 
Reed cut down the armour before the bow shield to the 
height of the lower deck forward, and again aft to the 
height of the main deck battery. ‘This reduction enabled 
him to make the midship armour thicker, affording greater 
protection for theguns, although leaving the officers’ quarters 
unprotected, and there can be no doubt that the change was 
judicious. As we have stated the ship will be armoured 
with Krupp’s 12-ton steel guns. - Of these it is sufficient to 
say that no one knows much of their powers of penetration 
or endurance. We hope to be in position to lay a more 
detailed description of this splendid vessel before our 
readers in a little time. Meanwhile we have said enough 
to give a fair idea of her powers, and to prove that a grave 
mistake was committed when she was lost to England. 


THE IMPORTATION OF IRON, STEEL, AND 
COPPER INTO FRANCE UNDER BOND. 


THE controversy which has been raging in France on 
this subject has been brought to a close, for the present 
at least, in an apparently satisfactory manner. The 
complainants against what they called, and it appears 
justly, the traffic in bonds, put their case well, and the 
Government took up the matter promptly, and lost no 
time in correcting the evil. 

The case of the complainants may be stated in a very 
moderate compass. They declared that free trade and the 
treaty of commerce were entirely beside the question, which 
was merely one of equality as regards the iron trades of 
different parts of France. The admission of. foreign iron 
and steel under bond, it must be mentioned, was not the 
result of the treaty of commerce, but of an act of the 
Government founded on the Customs’ Act of 1836. The 
law required that within a certain time the cdentical iron 
and steel which had been introduced in a raw state under 
bond should be re-exported in a manufactured condition; 
the practice, said the complainants, was to allow the ex- 
portation of an equal quantity without regard to identity. 
‘The way in which the bond, or acquit @ caution system, is 
said really to have operated is thus explained:—The raw 


ironand steel wereintroduced into the north of France, while ! 


the manufactured articles were exported from the south; 
morethan nine-tenths of the former, it is stated, was brought 
in by the north, while full three-fourths of the latter left 
by the south. The result was that the northern con- 
structor while he could obtain foreign iron and steel at a 
small cost on account of his proximity to the frontier, 
was put to heavy charges for the export of machinery to 


the south; and if the southern machine maker paid for 





the transport of the raw materials from the place 


of 
duction to his works there would have been little or nothing | 


to complain of; each would have enjoyed the advantages an 
suffered from the disadvantages of his situation. But this 
was not really the effect of the late regulations. In con- 

uence of the identity of the iron and steel not being 
enforced, the manufacturers of the south escaped from the 
cost of the transport of the foreign raw iron and steel, 
while the manufacturer of the north could in no way avoid 
paying for the transport of his machinery to the southern 
frontiers. The. way in which the former are said to have 
managed the affair is this: —They obtained permissions to 
import foreign iron and steel, sold these permissions to 
other parties, and then exported machines and tools made 
of French iron and steel, often of their own production, 
within the time allowed for the re-exportation of foreign 
materials. This is the kind of traffic which, it was com- 
plained, the laxity of the regulations allowed to be car- 
ried on. 

The middlemen who purchased the acquits d caution of 
southern and central machine makers, brought in iron and 
steel from England, ium, and Sweden; and this being 
generally of a better quality than French iron—we quote 
the words of a French writer on the subject—created a 
ruinous competition for the northern ironmasters, who pro- 
duce principally fine, or half-fine iron. What the iron- 
masters and .the constructors of the north demanded, 
therefore, was that such regulations should be laid down 
that the raw iron and steel introduced under bond should 
be actually worked up in places where it was introduced. 
The Minister of Commerce, in cansequence of the energetic 
remonstrances of the northern iron trade, had the subject 
examined by the Consultative Committee of Arts and 
Manufactures attached to his Ministry; the committee 
completed its labours by drawing up a new minute of re- 
gulations which was approved by the Minister, communi- 
cated to all the Chambers of Commerce in the Empire, and 
just now published in the Moniteur. .The new regulations 
are marked by two important modifiqtions. In the first 
place re-exportations must take place in the case of current 
mauufactured articles within three months of the introduc- 
tion of the raw iron and steel in bond, and in the case of 
special and heavy machinery within six months at the 
latest date. It is believed that this curtailment of the 
period to elapse between importation and exportation will 
sensibly diminish the pressure caused by the arrival of 
more iron and steel at a time than is required for the imme- 
diate wants of exporting engineers, machinists, &c. 

The other modification is intended to establish, as far as 
possible, the actual identity of the imported and exported 
matter. Constructors will have to describe the machinery 
for which they desire to import the materials in a very 
exact manner; and in the case of current articles, unless 
positive proof can be produced the conditions of the 4th 
article of the regulations will be strictly enforced. Lastly,the 
ironmaster, constructor, or machine maker who has ob- 
tained the admission of the materials will be required to 
guarantee the transaction by executing all the forms him- 
self, and signing a declaration that the articles to be ex- 
ported are of his own make, The following are the 
articles of the new regulation:— 

Art. 1.—Ironmasters, constructors of machinery, and manufac- 
turers of metal work are alone admitted to the privileges of tem- 
porary importation, with an undertaking to re-export. In making 
their demands they must produce—first, either the original orders 
or duly certified copies which they have received from foreign 
countries, from Algeria, or from one of the French colonies; 


secondly, a detailed account of the machinery ordered, showing in | 


each case the amount of the various metals entering into their 
composition; thirdly, a detailed statement of the quantity of raw 
iroh and steel required to be brought into the country for the 
manufactures in question. 

Art. 2.—In the case of ordinary articles of manufacture the 
nature and weight of articles to be exported must be distinctly 
stated, as well as the quantity of raw iron and steel to be im- 
ported. The production of orders is not obligatory in this 
instance, but when no orders are produced the articles to be re- 
exported are limited to those named in article 4. 

Art. 3.—The materials to be imported and the kind of works in 
= they are to be employed are described in the following 
ist :— : 

Raw Metals to be Imported.—Pig iron, refined cast iron, and old 
iron, faggoted iron, steel, and ingots of cast steel, iron in bars of 
more than four centimetres square in section, and more than five 
millimetres in thickness; iron in bars of four centimetres or 
less in section, and five millimetres or less in thickness; rolled 
shaped iron, iron plate, steel plate, rolled copper, bar and sheet 
steel, rolled shaped steel. 

Manufactured Products to be Exported.—Castings, with the 


exception of ships’ ballast; iron and steel, hammered or rolled, in | 


bars, plate, sheets, or wire; machines or parts of machines, or 
articles made of iron or steel, without respect to the forms or 
dimensions of the worked metals entering into their composition; 
iron-and steel, rolled or hammered, and manufactured articles, 
both as above; iron and steel in rods or wire, the section of which 
shall not exceed one square centimetre (Zin.); sheet iron not ex- 
ceeding one millimetre in thickness; plate iron or steel not exceed- 
ing two millimetres in thickness; articles in iron or steel, as before; 
steel in rods or wire, having a seetion not exceeding one centi- 
metre; sheet and stcel not exceeding one millimetre in thickness; 
steel plate not exceeding two millimetres in thickness; manufac- 
tured articles as above, but only in steel; manufactured articles, 
as before (bar iron canuot in any case be re-exported in the state 
of raw steel); articles manufactured of bar iron of which the 
transverse sectionsare equal to orless than that of the raw material 
(machinery or other articles made of steel or of iron plate can in 
no case be re-exported for small bar iron); machines or other 
objects made of shaped iron of the same form but of equal or less 
weight per metre; machines or other articles made respectively of 
iron plate, steel ro or rolled copper of equal or less thickness 
(pure or alloyed copper impo can only be represented by 
copper of the same composition); machines or other articles formed 
of bar or of sheet steel of equal or less dimensions (bar steel cannot 
be replaced by sheet steel); machines or other articles made of 
pte steel of the same form, and of equal or less weight per 
metre. Iron or steel tires, unwelded and rough from the forge, 
tubes of iron, steel, or per, pure or alloyed, can only 
admitted for exportation in their identical forms. 

Art. 4.—The following are the productions allowed to be ex- 
ported with previous proof of orders having been received for 
them from abroad or from French possessions:—In cast iron: 
Castings of all kinds, pipes, saucepans, weights, and other articles 
made of cast iron. Objects of general use: Bar iron, sheet iro 
iron tinned, coppered, leaded, or galvanised; iron wire; stee! 
bands, rolled and tem ; iron chains, screw bolts and nuts, 
wood screws, nails brads, and iron, steel, copper, and brass 
tubes. Hand Tools: Saws, scythes, sickles, files, scorpers and 








gra’ coal shovels, pickaxes, hatchets, and other large cutting 
fom bend hammers, anvils, and vices. Small machines for 
common use, such as crabs, pumps, weighing machines, pl 
ploughshares, and other agricultural implements. Househo! 
utensils, such as shovels, tongs, pails, saucepans, &c. 

Art. 5.—In order to render control easy the applicants shall 
declare the following particulars, which are to be entered on the 
acquits & caution :—First, the transverse measurements of all iron 
of four square centimetres in the section and five millimetres 
thickness or less, and of all steel bars of whatever dimensions; 
second, the thicknesses of the sheet iron, steel plate, and rolled 
copper; third, the form and the weight per metre of the bars for 
rolled iron or steel of irregular forms. At the time of exportation 
and acquittal of the bonds the applicant shall produce a detailed 
list, duly signed and certified by them, of all the articles to be 
exported, giving in each case the weight of the various metals 
entering into their composition :—First, castings; second, iron of 
more than four centimetres sectionand more than five millimetres 
in thickness; third, iron of smaller size, iron in thin sheets, 
or wire, and steel in bars, sheets, rods or wire, distinguishing their 
transversal dimensions; fourth, shaped iron and steel, according 
to their forms and dimensions expressed in weight per metre; fifth, 
iron or steel plate and rolled copper in classes according to 
thickness. 

Art. 6.—The longest time allowed for re-exportation is six 
months in the case of machines; apparatus, and other objects for 
which the orders are required to ~ produced, and three months 
for objects of ordinary manufacture, whether the orders shall have 
been produced or not. 


Such is the remedy applied to meet the complaints of 
the northern French ironmasters and constructors. 








NEW PATENT COMMISSIONERS. 

Ir was announced at the meeting of the Institution of 
Mechanical Engineers, held yesterday at Birmingham, that in 
consequence of a memorial dated 20th March last, it has been 
decided to appoint three honorary commissioners to act with the 
Lord Chancellor and the Master of the Rolls in regulating the 
Patent Office. The first name is to be suggested by the Insti- 
tion of Mechanicai Engineers, the second by the Chemical 
Society, and the third by the Royal Society. The Institution of 
Mechanical Engineers have nominated Messrs. Camos and 

May. 


THE StIncaporE Gas Company.—The last report of the Singa- 
pore Gas Company, just issued, is very satisfactory. The following 
item respecting Australian coal is interesting. Mr. Wells, the 
manger, writes: —‘‘ At the close of the half-year the coal question 
was causing me great anxiety, the high rates of freight in the east, 
and the scarcity of tonnage at Australia, rendered it impossible for 
coals to be sent on my limit. Two ships were despatched from New- 
castle, N.S.W., on the 28th September last, and did not arrive in 
Singapore until the 29th January, thus making four months; one 
of them, the Far Away, I purchased to arrive, and the Bessie, 
after she arrived. Both of them are very fine cargoes and in good 
condition; the quantity of gas produced per ton ranges from 9000 
to 10,000 cubic feet, of an illuminating power of thirteen and a-half 
to fourteen candles, thus ing me to disp with the use of 
Cannel coal. The prices were ee goed than I wished to give, but 
under existing circumstances I had no other alternative, as I am 
fully convinced that Australian is the best and cheapest coal for 
this climate.” 

TESTIMONIAL TO Mr. LENG, EDITOR OF THE “‘ SHEFFIELD 
Datty TELEGRAPH.”—On Tuesday last a number of the sub- 
scribers to the Leng Testimonial Fund met at the Cutlers’ Hall, 
Sheffield, for the pur of presenting this testimonial. The 
fund was started shortly after the sittings of the late Commission 
of Inquiry into Trade Outrages in Sheffield, and was intended as 
a mark of approbation of the public services rendered by Mr. Le 
in bringing to light the perpetrators of the outrages by whic 
Sheffield for a period of years had been disgraced. The details of 
the circumstances under which the testimonial was commenced 
were stated in the speech cf the noble chairman (Lord Wharncliffe) 
and the response of Mr. Leng. The testimonial consisted of a 
life-size portrait, painted by H. F. Creighton, Esq., and a purse 
of 600 guineas. The portrait is a remarkably characteristic one, 
and is worthy of the high reputation of the artist, and it has given 
great satisfaction to Mr. Leng’s friends. It should be mentioned 
that it was not the aim of the Testimonial Committee to raise a 
very large sum of money, but they sought rather to obtain tokens 
of appreciation of Mr. Leng’s services from a numerous and in- 
fluential body of subscribers of comparatively smallsums. At the 
foot of the portrait is a plate upon which is engraved the follow- 
ing inscription :—‘‘ 1868.—Presented to William Christopher Leng, 
Esq. (editor of the Sheffield Daily Telegraph) together with a purse 
of six hundred guineas, by the Right. Hon. Lord Wharncliffe, on 
behalf of the subscribers, among whom are forty-two peers of the 
realm, thirty-eight members of Parliament, and upwards of 150 
justices of the peace, as a pubiic acknowledgment of the ability, 
courage, and steadfast patriotism displayed by him in exposing a 
system of trades union outrages which had existed in Shettield for 
many years, injuring both the trade and character of the town, 
and of his successful advocacy of the appointment of a Royal Com- 
mission of Inquiry, 1867.” By an ingenious arrangement a scroll 
containing the names of the subscribers is attached to the plate, 
and can be unrolled at pleasure. Numerous speeches were made 
on the occasion, for even a part of which we have not space. 

PRESENTATION OF A TESTIMONIAL TO MR. IIUGHES, OF THE 
MILLWALL IRonworKS.—On Saturday night last a service of plate 
was presented by the employés of the Millwall Ironworks to Mr. 
Jno. Hughes, the manager. J. L. O’Beirne, Esq., M.P., presided, 
and amongst the visitors were Sir William Wiseman, Bart., R.N., 
Captain Eardley Wilmot, R.N., J. V. Gooch, Esq., C.E., W.Cox, 
Esq., J. Boyd, Esq., Rev. W. J. Caparn, Rev. R. A. Hancock, 
W. Walker, Esq., &c. &c. After speeches by Mr. O’Beirne, M.P., 
and other gentlemen had been made, Mr. Hughes replied. He 
said :—‘*I am really quite at a loss to know how to thank you 
sufficiently for the kind manner in which you have spoken of me, 
and for the very handsome and valuable testimonial which has 
just been presented to Mrs. Hughes and myself. As I know that 
many of the subscribers could ill afford to give towards it in these 
bad times, the gift is much enhanced in our estimation, and I can 
assure you it will be looked upon during the whole of our lives as 
the most pleasing memento of our connection with the Millwall 
Ironworks, and in handing it down to our children as an heirloom 
we are sure that they will et reciate the kind and disin- 
terested motives of the givers. ith reference to what has been 
said by Messrs. Waring and Lloyd I feel myself placed in an awk- 
ward position, having only done at all times what I considered 
to be my duty both towards the proprietors of these works, 
and to the men under my charge, and if I had not had 
the hearty co-operation of those at the head of each de- 
partment and of all the workmen we could not have accom- 
plished the little that we have done; and after many years’ 
experience in the management of men I have pleasure in saying 
that I have never seen a better staff of workmen in any works than 
are in Millwall, as everyone has done his best to meet the difficul- 
ties of the bad times we have passed through, and which, I trust, 
for the sake of us all, we have seen the last of. There is one 
gentleman whom I should have much liked to have seen amongst 
us so as to have had the opportunity afforded to thank him 
publicly for the services he has rendered to us all in finding the 
necessary capital and energy to carry on these works. I refer, of 
course, to Mr. Bovill, C.E., who, I am sorry to say, is now away 
from home very unwell. I trust, however, that he will soon be 
sufficiently recovered to be amongst us again. I again thank you 
most heartily for your kind expressions and valuable testimonial,” 
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THE GUN BOAT 


“STAUNCH.” 


DESIGNED BY MR. G. RENDEL, ELSWICK ; ENGINED BY MESSRS. ROBERT STEPHENSON AND 00O., NEWCASTLE-ON-TYNE. 
































































































































WE this week devote a good deal of space to illustrations of?a 
very small craft; and we have good reason for doing so, for, insig- 
nificant as the little Staunch may seem, she is the first practical 
embodiment of a very valuable principle. In all attempts which 
have hitherto been made to provide naval defences for our seaports 
the favourite idea has been to resort to the use of monitors, 
because they can carry excessively heavy guns and offer a very 
small mark for hostile shot. Now, both these advantages would 
be possessed by gunboats of small size mounting one gun each— 
floating carriages, in fact—but they are accompanied by draw- 
backs so great that gunboats enjoy small favour. Their defects 
are that if of little tonnage they cannot carry a heavy gun as deck 
load in bad weather or a rough sea, end. Geasefess they cannot 
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the slide. The platform is provided at each corner with a screw box 
working on one of four columnar screws rising from the floor of the 
forehold. All the screws are driven simultaneously in the same 
direction by a donkey engine through gearing, the construction of 
which will be understood by a glance at our engravings. When 
proceeding to on, Go screws are made to revolve and lower the 
gun into the forehold, where it is carried as cargo. When going 
into action the donkey engine is put in motion and the gun screwed 
up on deck in about eight minutes, the same time sufficing to lower 
it again. As-the gun is in line with the keel rolling on the part of 
the boat does not affect it. A screen of thin plates sufficient 
to keep out rifle shot is constructed across the bows of the 


' little vessel, which is otherwise unarmoured. Side tackles are used 





LONGITUDINAL SECTION 





with any safety pogo from port to port when it blows hard. 
Thus, if an attack on Holyhead were threatened, gunboats of the 
ordinary construction could not proceed there from Liverpool for 
its defence. Even such gunboats as we have of the Earnest class, 
although of considerable size, and mounting only a 56 cwt. gun, 
are of little or no value in a gale. 

ag convinced of the value of a seaworthy fleet of gunboats 
little larger than the launch of a line-of-battle ship, Mr. G. 
Rendel, of the firm of Sir W. Armstrong and Co., of Elswick, set 
about producing a model boat some time since which should be 
free from the defects of previous gunboats. The result of his 
— is the Staunch, which is in almost every respect perfectly 
nove 

The Staunch is 79ft. long, 25ft. beam, and has a loaded displace- 
ment of 150 tons, and a mean draught of 6ft. She carries the 
largest gun ever put on board such a craft—an Armstrong twelve 
and a-half ton rifle, This gun is supported ona platform carrying 
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for working the gun, but instead of the ropes being hauled on by a 
large gun’s crew, a turn is taken with them by one man on each 
side of the gun round capstan 
low, each man tightening the rope’s end. Friction is ca 
the surface of 
and the run out or in, as the case may be. In the same 
manner the shells are run up out of the shell-room below, and 
other work done, tending greatly to reduce the number of the crew. 
On trial it has been found that even when rolling 11 deg. the gun 








Loses | 





























There are two cylinders to each pair of engines, l4in. diameter 
and 14in. stroke. One air pump is fitted to each pair of engines, 
cast with the condenser and forming so far the framing of the 
engine. Each air pump is 12in. diameter and 7in. stroke, worked 
from the crank shaft by an eccentric placed in the centre. One 
feed and one bilge pump are provided for each pair of engines, 
each din. diameter and 4in. stroke, worked by back gear eccentrics. 
The propellers have three blades, are 5ft. diameter and 7ft. pitch. 
Steam is supplied by one boiler, shown below, with two furnaces and 
138 brass tubes, and a heating surface of 700 square feet. The 
total area of the fire-grate is twenty-seven square feet. The boiler 
also supplies the engine for working the gun. On trial the engines 
made 150 revolutions per minute, the working pressure in the 
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boiler being 25 Ib. ng 
cated horse-power 1 


uare inch, and the vacuum 27in.; indi- 
e engine and machinery for working the 


heads revolved by the machinery be- | gun were designed by Mr. G. Rendel, and were manufactured at the 
against | 
capstan head and the rope is drawn forward, | were designed and manufactured by Messrs. Robert Stephenson 
| and Co., and on the trial trip gave perfect satisfaction, —- 


Elswick Engine Works, Newcastle-on-Tyne. The screw engines 


without heating. They are very favourable specimens of their 
It might be supposed that although a heavy gun can be carried 
in such a little craft, it cannot be worked with full charges, but 


can bo raised and lowered with ease. No provision is made for | the contrary is the fact. A very large number of rounds have been 


training the weapon, because all lateral movements are effected by 
the use of the rudder, the steersman standing, as will be seen, close 
to the rear of the gun. In order that the fullest effect may be 
given to this principle the Staunch is fitted with twin-screws 


They are of the following dimensions:— 
« 


is quite unnecessary. 


| ways, ; 
driven by engines of the collective nominal power of twenty-five minutes and ye “Yy With both engines go 
horses. Thee are so fully illustrated that any detailed description | she 


fired with full charges of 56°25lb. of powder and 285 1b. shot, 
As regards the Staunch’s power of making evolutions, it will suffice 
to say that during the recent trials with the engines driving reverse 
the vessel made the full circle in her own angle in two 

ing full ahead, 
made by the a complete circle of seventy-five yards 
diameter in two minutes and a quarter. 
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At a moderately close range the most powerful ironclad we have 
afloat, excepting perhaps the Hercules, could be pierced at every 
round by the Staunch’s gun, and as she would be very hard to hit 
in a fair sea-—and could not well be run down because she 
is so lively—she would constitute, even alone, a formidable 
antagonist. But a fleet of thirty or forty Staunches would prove 
too much for any three or four ironclads in the world, and yet such 
a fleet would cost less than one large armoured war ship, and 
would be capable of manceuvring in shallow waters where larger 
ships could not follow them. Let us hope that the principle will 
meet with all the consideration it so well deserves at the hands of 
the oo who have now the Staunch placed at their dis 
for trial. 

In conclusion we have to express our thanks to Messrs. Robert 
Stephenson for an admirable set of tracings of the engines, and Mr. 
G. Rendel for photographs and tracings of the vessel, from which 
our illustrations have been prepared. The hull was built by 
Messrs. Mitchell, of Low Walker. 


INSTITUTE OF NAVAL ARCHITECTS. 
By Admiral Paris, French 





‘*On a Sea-going Turret Ship.” 
Imperial Navy. (Abstract.) 

The variety in the forms and general arrangements of ironclad 
ships exhibited in Paris in 1867, although referable to three or 
four leading types now in general use, showed that the question 
was by no means completely settled. Iron plating, originally 
introduced as a safeguard against the tremendous effects of shell 
firing, had led to the invention of heavier guns, whose shot 
required to be met by plates so heavy that it shortly became im- 
possible to cover the whole hull uniformly. Thesystem of central 
batteries thus became a necessity, anl a remarkable invention of 
turrets gave the means of building ships of light draught. These 
were called monitors, and they gave us a useful lesson, for when 
they went to sea it was found that they had very little tendency 
to rolling. 

Questions of military fitness, such as a steady platform for aim- 
ing the guns, convenient arrangements for stowing and for getting 
at stores and munitions, and for working anchors and chain cables, 
and other similar things which depend on actual experience at sea, 
are subjects of fitting inquiry for sailors. It was thus that 
Admiral Paris was induced to make the tracings which are now 
submitted to the Institution, from a plan which has been prepared 
some years ago. It had been drawn on a scale of 1 to 100 (one- 
eighth of an inch to a foot nearly) not as a working plan, but 
simply to test the practicability of the proposal, and also to check 
the exactness of his own ideas by actual drawing and calculation. 

As will be seen by the drawing, the general object has been to 
arrange a monitor in a better way, with a view to sea-going quali- 
ties, than those which did their duty so well in America, and also 
to guard against the chief defect of ironclad ships, that of exposing 
their undefended parts in rolling in a sea-way. The American 
monitors did not roll, for their stability had no tendency to increase 
with their inclination, but they were not sea-going vessels, as was 
proved by the foundering of the first of them in a sea which 
allowed the boats to live, and as was confirmed by the losses of the 
Weehawkenand the Affondatore, owing to the neglect of some trivial 
precautions. Now a ship which must choose fair weather for her 
cruises is not a sea-going man-of-war. For that we must try to 
combine the valuable quality which the monitors possess—of not 
rolling—and thus giving accurate aim as well as the mere possibility 
of firing in a rough sea, with the qualities suited to the general 
conditions of ocean navigation, which the monitors do not possess, 
aulmirably fitted though they are for the shallow waters in which 
they were meant to operate. 

A Narrow Ship on a Broad One.—These general considerations 
led Admiral Paris to place the upper works of a narrow ship on the 
wide deck of a monitor, the design of these narrow upper works, 
incl ding turrets, in the same way nearly as the turrets enter into 
the entire design of Mr. Reed’s Monarch. The drawings represent 
the upper works of a ship 88 metres (270ft.) long, and 13 metres 
(40ft.) wide, or a length 6'7 times the beam. This is *‘ mounted ” 
on another ship 18°3 metres (57ft.) wide, which is raséed to the 
weter’s edge, like a monitor, so that a slight change in the displace- 
ment would let the water over its deck; but instead of washing 
right over to the other side, it would be stopped by the topside of 
the upper or outer ship, and thus only about 9ft. on each side 
would be actually awash. It is presumed that sosuddena diminu- 
tion of the stability of form would produce the same result in this 
respect as the flat deck of the monitor. 

Conditions of Stability.—But the conditions of stability might 
have been dangerously changed, and it was therefore thought de- 
sirable to calculate the positions of the centre of buoyancy 
and the metacentre for various angles. It appears that the 
metacentre first falls but reaches a minimum at 20 deg., 
and then rises again. This was similar to what was observed by 
Lieutenant Paris in the Chameau. a vessel with excessively tumble- 
home sides, built by Ollivier, at Brest, in 1740. But a sudden re- 
duction of breadth seems better suited to a monitor. Ironclad ships 
having simply a low freeboard seem likely to combine the rolling 
of ordinary vessels with the tendency tu have their decks swept, 
which characterises the monitors, By the disposition adopted in 
the present plan it appeared that the vessel would present more 
favourable conditions than if it were kept like the monitors, exces- 
sively low in comparison with its dimensions and weights, in so 
far as regards the water sweeping its deck, while it would be 
superior to a vessel with vertical sides in respect to the effects of 
rolling. Turret vessels with a high freeboard seem to be either not 
ship enough or not monitor enough, 

Diminution of Draught.—The plan offers an advantage in 
enabling the vessel to be constructed with a shallow draught of 
water. The want of this keeps war vessels at a distance from 
many coasts. With ordinary forms and a single screw no im- 
provement can be made in this direction, for the ships are already 
too long, and lengthening them further would add more to their 
weight than making them wider. In this the inside ship may be 
left of the ordinary breadth, while the outer or lower one may have 
20 metres or 22 metres (65ft. to 70ft.) beam. Admiral Paris does 
not consider it desirable to pass this limit, not for fear of spoiling 
its sca-going value, but on account of the difficulty of getting suffi- 
cient speed, without driving the engines faster than is desirable for 
satisfactory performance, if the beam is increased, and if the 
draught, coll through it the diameter of the screw, are simulta- 
neously decreased. For this class he suggests 20 metres (65ft.) 
beam, with a draught of 20ft. to 21ft., these dimensions having of 
course reference to the particular thickness of armour adopted. 
The drawings completed, however, are for a vessel somewhat 
narrower, for he was afraid at first to go to what appeared an 
extreme, and he regrets that he has been unable to prepare others 
for the better dimensions, as he has to do the drawings himself 
in the very littie time he can spare from the department under 
his charge. 

Twin Screws.—These have been adopted not only witha view 
to obtain a suflicient propelling surface without giving a differ- 
ence of trim to the ship, but also for facility in turning short, 
even on one spot. The military and nautical advantages of these 
— more than compensate for the extra liability, if such 
there be, to fouling or breaking, which their lateral position might 
induce. But this is not a question for discussion here; it will 
soon be settled by the cons‘ruction of large transatlantic steamers 
on this plan, one of these being now building by the celebrated 
house of Robert Napier and Son, 

Distribution of Armour.—The armour belt, as will be seen in 
drawings, reaches from stem to stern toa depth of two metres 
(6ft. Tin.) under water, protecting the rudder head as completely 
as the monitors do. Out of the water this belt only reaches to a 
height of 0°70 metres (27in.) as it entirely belongs to the lower 
hull. He prefers limiting the height of armour to this instead of 
carrying it up the whole height of the deck, which would give 
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eighty-four metres run for the after part and eighty metres for the 
fore part, which, on a breadth of 2°80 metres, would give 460 
square metres, and only for the sake of upper-deck berthing, the 
boilers and engines being all below. In the models shown at the 
Exhibition there was, on the average, more plating above than 
below the load-water line, possibly for the protection of the oppo- 
site side from through fire when the ship is rolling. ; 
Deck Plating.--He is unaware whether the weight of plating 
used in this manner exceeds what would be necessary for plating 
the deck; but he considers direct protection preferable, and that 
powder magazines, engines, and boilers are much safer under the 


shelter of an armour-plated deck like that of a monitor than behind | 


iron walls carried ~p to a great height. He suggests a thickness 
one-fourth that of the heavy plating for the flat part outside the 
interior hull, of one-fifth of the same for the flat plating inside the 
hull, and of one-sixth for the top of the central battery and 
turrets, the obliquity of impact increasing with the height. The 
hatches of all the plated portions should also be plated, except 
within the central battery, whose height is a sufficient protection, 
and where they are wanted for ventilation. Besides this the tiller 
requires special protection, on +t of the lowness of the 
armour belt. This is obtained by carrying up the belt and cover- 
ing it in with a plated flat, which leaves free play to tle tiller, 
and at the same time gives room for a pipe or guard to prevent 
water forcing up through the rudder-hole, the top of which is 
lower than usual, The spindle passing through the deck would 
be within armour plate up to the tiller, as is shown by Fig. 1. It 
seems that the non-fighting portion of the ship would thus be 
efficiently protected without greater weight of iron than is used in 
other vessels, 

Upper Deck Plating.—It is considered that the thin plating of 
the deck ought to be looked upon not merely as a tie for the frame, 
but as a protection against oblique fire, as in monitors, What we 
know of the effect of shot requires that the plating should be out- 
side the planking instead of under it; for it is more than probable 
that oblique fire is hest met by presenting the hard surface first, 
and keeping the wood on the reverse side, just as in a vertical 
target. It would no doubt add materially to the strength of the 
structure if these thick plates were joined by angle-irons to the 
skin of the ship, especially in a vessel with central weights. There 
is the objection that the iron surfaces would become slippery and 
occasion dangerous falls; but this difficulty might easily be met by 
using movable footboards, which could be taken up for cleaning. 
This, however, is a detail which must give way to the necessity of 
efficient protection. 

Turrets Placed High and in a Central Battery.--The use of turrets 
has induced people to proclaim the advantages of a low and flat 
line of fire, whereas Admiral Paris is rather impressed with the 
advantage of a plunging fire for the attack of armour-plated ships, 
which are protected to so very small a depth below the water line, 
especially aft, and whose decks are unprotected. Moreover, there 
is reason to fear that the want of height might make it dangerous 
to open the ports, at least on the weather side. For the waves of 
the sea are not flat surfaces, like the water lines of the drawing; 
but when they roll in and flood the flat parts they will break as 
they do on the shore, and then make a run against the vertical 
surfaces. This would evidently happen with the central battery as 
with a turret, and Admiral Paris is of opinion that, excepts as 
regards rolling, there is no advantagein the outside flat for the 
weather guns, while it offers a marked advantage for the lee guns. 
The two guns of the central battery would thus be closed by the 
same amount of sea as other guns at the same height, whether in 
turrets or not. But the guns in these turrets would be quite clear 
of swamping, seeing that they are two storeys high. If, therefore, 
it does not :oll more than a monitor, it will fight with two-thirds 
of its force when the monitors are obliged to keep all their ports 
shut, This had long impressed him with the idea that turrets ought 
to be high towers; but this would make them too heavy to handle. 
The only plan, then, was to regard them as cut off below the port, 
and the lower cylinders split and opened out until they met one 
another, so as to form a fixed central redoubt. That is what Mr. 
Reed has done in the Monarch, and what is shown in these drawings 
is but a reproduction of his idea. But experience has shown that 
the turrets must not be too close to one another or there will be 
danger to the men if they eross fire. This is a reason for keeping 
them apart, and for making use of the interval thus gained, both 
in length and height, for a couple of guns in each broadside. But 
for the funnels there might have been three. As regards the 
working of the turrets. those of Captain Coles are so well devised 
that they have simply to be copied. Their height is not excessive, 
being seven metres (23ft.), with the muzzles of the gunsata height 
of 5°80 metres (19ft.) In the Monarch Mr. Reed’s turrets are 6°20 





‘metres, or 20ft. high. 


Unprotected Works.—These run out forward and aft of. the cen- 
tral battery, and make the topsides of the narrow hull superposed 
on the broad hull, and are much of the same proportions and capa- 
city as a vessel of the smaller beam would have. It is therefore 
probable that such a vessel would not ship more water if it came 
on to blow than any other armour-plated vessel, while the concen- 
tration of weight will permit it to follow the undulations of the 
sea more readily. A boatman, when going about in a heavy sea, 
takes care to get his crew well amidships. Admiral Paris dues not 
think seamen will ever wish to place heavy material out of the 
centre, either amidships or near the ends. The turrets are there- 
fore kept on the middle line. The upper deck is 4°70 metres, or 
15ft. Gin. above the load water line, which is much about that of 
other armour-plated vessels. As all these are too low, wash-boards 
might be shipped in very heavy weather. 

Longitudinal Strength.—The chief longitudinal strength would 
be had from the vertical sides of the inner hull. This should be 
made of diagonal angle irons crossing at right angles like a lattice 
bridge, but plated with thin plate so as to be watertight. They 
would thus serve as wing passages. A similar bulkhead from one 
tower to the other along the centre line would complete the longi- 
tudinal support. 

Admiral Paris wishes it to be understood that many of the details 
represented i. his drawings are avowedly copied from previous 
inventors, his object being that of advantageous selection and ar- 
rangement. 

[But I understand that the rudder used is claimed by Admiral 
Paris as his own, and that provisional protection has been obtained 
for it.—C.W.M.] 

Balanced Rudder.—The rudder post is placed a little to one side 
of the centre line, and the spindle of the rudder is also thrown a 
little out of the line of the spindle above the rudder. The pintles 
are in the side of the rudder, their axis coinciding with that of the 
upper part of the spindle. The rudder post is thus alongside the 
spindle of the rudder, instead of forward of it as usual. The 
rudder post would thus be a little out of middle line, and would 
thus tend to steer the ship; but the obliquity is very slight, much 
less than is caused by an ordinary screw, and it is easy to correct 
it mechanically, if*thought advisable. 

The Ram.— A few words must be said about the ram, of which 
two different cases have shown us the power and danger, the one 
almost as terrible as the other. The sinking of the Ré d’Italia by 
the Ferdinand Max shows what a fearful weapon it is against a 
ship at rest, while the foundering of the Amazon, after sinking 
the Osprey, shows that the assailant runs equal risk in striking an 
enemy in motion, 
with the strength generally used for ships of war, that she was 
57 metres (180ft.) long, 11 metres (36ft.) wide, and of 300-horse 
power. It was thus a large and strong ship, while the Osprey was 
a little-channel packet of 100-horse power, whose hull might be 
called a tin-pot as compared with the other, which had a wrought 

iron stem and rounded cutwater. It must also be observed that, 
as appears from the model exhibited, the foremost frames of the 
Amazon had a U-form much more marked than in other vessels, 
and that consequently the resistance of all that portion of her to 
a lateral strain was much greater than usual. But notwithstand- 
ing these marked differences, although the Amazon sunk the 
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Osprey at once, her own bow was twisted at right angles to her 
keel, and was so wrenched that in spite of the exertions of a full 
Crew, she sank two hours and a-half after the collision. Now if 
this occurred between such different vessels, what would be the 
consequence when the hostile ships were both armour-plated, and 
of equal strength in their whole structure? One would say to 
that, that after having very foolishly endeavoured to hit the 
hardest part of their adversary, like one blockhead hitting at 
another man’s sconce, it has then been decided to put it lower 
down, and strike at the weak part below the armour plate. That 


| is true; but even then the ram is in the same case as that of the 


Amazon, which sunk after striking the unarmoured Osprey. Is it 
not, therefore, true that every ram is actually running the same 
risk as the vessel it strikes? And is not the best way of making 
the spur as dangerous to the assailant as to the vessel that is to 
receive the blow simply for the latter to go full speed? And in 


| order not to restrict its use to the destruction of an adversary at 
| rest, like the Ré d’Italia—and this will rarely happen after such 





It must be noted that the Amazon was built | 


a lesson—would it not be possible to arrange the spur to cut 
horizontally rather than vertically, so as to encounter only the 
vertical strains of pitching and rolling, the extent and speed of 
which are incomparably less than the relative horizontal motions 
of two vessels under way. That is the way Admiral Paris considers 
in which the spur should be arranged as far as the naturally sharp 
lines forward permit, and that is what he has sought to express in 
a general way in his drawings. He thinks that a section with 
hollow lines, like a bayonet, might be arranged to have an advan- 
tage in respect of its cutting edges, especially the horizontal edges, 
so as to both pierce and draw with greater ease. He does not 
consider that this shape would interfere with the speed or affect the 
pitching more than the rounded forms now used, and that it affords 
some prospect of avoiding a fate like that of the Amazon. 

In any case, whatever be the form of the cutter, the nose of 
which may be jammed, it will always be advisable to subdivide 
the forward portion of the ship into water-tight cells; and in 
order to guard ourselves from our own weapons, we shall soon come 
to throwing more weight into bulkheads and stringers than that 
of the spur itself. For where are these precautions to stop? At 25ft. 
or 30ft. aft, or even 50ft. in large ships? For a partition just aft 
of the inquiry might have saved the Amazon, but who knows how 
far the mischief wuld extend in a bow with parallel cross sections, 
or perhaps very sharp ones, where the strength only increases with 
the widening decks? There is still so much uncertainty in the use 
of the ram, and it seems so terrible to both parties in its ordipary 
use, that it seems quite right to express one’s ideas on the question, 
with the caution, however, that they have no sure ground to rest 
upon. 

Yt Barnaby wished to correct the impression which Admiral 
Paris seemed to have formed with respect to the bow of the 
Amazon. It was quite incorrect to state that the Amazon hada 
wrought iron stem, and he thought it was a great pity that so use- 
ful an instrument of warfare as the ram should have a reflection 
cast upon it which did not belong toit. Let the ram stand for 
what it was worth, but it should be remembered that the Amazon 
had no provision whatever for acting as a ram, but was a plain 
wooden ship with a wooden stem, with a somewhat prolonged face, 
it was true, and covered with thick copper, but she had no wrought 
iron stem. He was struck with the fact that Admiral Halsted 
had omitted the ram altogether, and had put a tripod bowspirit, 
while Adiniral Paris had given tripod masts but a running-in bow- 
sprit in order to use the ram. Admiral Goldsborough, in his con- 
clusive report after the American war, stated his opinion that 
every ship of war ought to be provided with a ram. They would 
see the way in which Admiral Paris treated the rudder post, and 
as he said the effect was to drive the ship a little sideways; but he 
could not see of what use the post in that position was at all, or 
why the rudder itself should not be all the post that was wanted, 
inasmuch as it could be made as strong as they pleased, and a 
wider rudder-post was found to be as good as a piece of the rudder 
itself. 

Sir Ed. Belcher thought that there were men in the British navy 
who had quite as much experience and authority as Admiral Golds- 
borough, and whose opinion might have been quoted, especially 
the originator of the ram in our own service. His own impression 
was that in course of time the ram below water would be oblite- 
rated, as he had found when ramming icebergs that an overhanging 
bow was of far greater value. 

Mr. Merrifield described a new arrangement of the rudder which 
he had been led to devise by observing that the present arrange- 
ment at the stern of a twin-screw was not very satisfactory. He 
merely brought it forward now for the sake of obtaining publicity 
for it, and did not at all at present recommend its adoption. His 
idea was to do away with the central line of dead wood aft, and 
trust to two partial dead woods aft, one on each side of the central 
line something after the manner of the stern of the Penelope. In 
order to make the rudder support itself at the point where it joined 
the ship he proposed to substitute a good broad bearing for the 
ordinary thin spindle of the rudder, inasmuch as if they did not 
support a rudder at the bottom the whole weight of the rudder 
was distributed between two points. Mr. Merrifield further de- 
scribed and illustrated his proposal by means of some diagrams on 
the black board. 

Mr. Ritchie said there was a great want of support in the balanced 
rudder, even where the keel was extended out, and he was afraid 
that Mr Merrifield’s rudder would be very weak, and would be apt 
to be twisted at the lower part by any accident. 

Mr. Barnaby said that the Bellerophon was actually supplied 
with a spare balance-rudder constructed on a principle somewhat 
similar to that which Mr. Merrifield had described. She had a 
hollow spindle, and at the same time there was a solid spindle for 
the ordinary rudder, which she carried in the ship together with 
some spare bolts, so that the men on board could make a sort of 
oar extending down not quite to the keel. 

The Chairman (Dr. Woolley) said he thought they ought to ex- 
press their thanks to Admiral Paris for his contribution, for they 
were under the greatest obligations to him. This was not the first 
time that he had favoured them with papers, and they were always 
most thankful to receive any suggestions that might come from the 
other side of the Channel. 

Atthe close of the opening address by Mr. Samuda Mr. N. P. Burgh 
presented a copy of his late work ** Modern Marine Engineering” 
to the Institution. Mr. Samuda, in reply, stated “* that there was 
not any doubt about the value of Mr. Burgh’s work on marine 
engineering, and that he had pleasure in proposing a vote of 
thanks to that gentleman for his present, which was a valuable 
addition to the library of the Institution of Naval Architects.” 

The candidates for membership were then elected, and the officers 
of the Institution re-elected, and the usual votes of thanks to the 
chairman and the Society of Arts (for the loan of the hall) having 
been passed, the proceedings terminated with an expression of the 
regret of the Institution at the absence from itsemeetings for the 
first time of its President, the Right Hon. Sir John Pakington, 
M.P. 
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| 998. FREDERICK WILLIAM CRON, Cullum-stree}, Fenchurch-street, London, 


“Improvements in turbine apparatus for obtaining power from a fall of 
water.” —v4th March, 1868. 

1048. ADAM SCOTT, Blomfield-crescent, Paddington, London, ‘The produc- 
tion of an alcoholic fermented dry, sweet, or eflervescent drink, of which 
tea or coffee or theine or c:ffeine is an essential ingredient.” 

1059. WALTER WATSON HUGHES, Porchester-terrace, london, ‘‘ Improve- 
ments in apparatus for propelling and steering vessels and in forcing water,” 
— 27th March, \868. 

1112. JOHN SAXBY, Kilburn, W., ‘‘ Improvements in apparatus for actuating, 
locking, and regulating railway switches, points, and signals.” 

1115. ANDREW JACKSON and JOHN HARTLEY, Manchester, Lancashire, “ Im- 
provements in brai ing machines.” 
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1117. JouN GALLEMORE DALE and EDWARD MILNER, Warrington, | Lanca- 
“ An improved method of producing white pigments from lead,” 

1119. JOHN NAPIER. Glasgow, “ Improvements in apparatus for steering ships 
and vessels.”—2nd April, 1#68. . 

1121. JAMEs and THOMAS WALMSLEY, Little Harwood, Lancaster, ‘‘ Certain 
improvements in apparaius to be employed for warping and beaming yarns 
or threads.” ic 

1123. JAMES STEAD CROSLAND, Manchester, L . 
of applicable to steam engines.” 

1125. JOHN WALLACE, Glasgow, Lanark, N.B., 
for digging pota’ oes.” 

1127. JOHN | HARWOOD, Blackburn, Lancashire, 
machines.” ah 

1129. ALEXANDER “MARTIN, Middle-street, Clothfair, London, “ Improve- 
ments in bonnet shapes.” 

1131. JEROME VALENTINE JONES and GEORGE JAMES WILLIAMS, Birming- 
ham, Warwick, “ Improvements in the manufacture of ornamental me- 

tal 


tallic tubes.” 

1133. WILLIAM WILLIAMS, Tividale, | Staffordshire, “Improvements in the 
manufacture of tin and terne plates.” 

2145, THOMAS Row, Old Ford, Bow, Middlesex, and SAMUEL SCOTT, Chelsea, 
London, “ Improvements in the manufacture of paper hangings.”—3rd April, 


mer COCHRANE, Longlands, Middlesborough-on-Tees, York, “ Im- 
provements in blast furnaces.” 

1141, ALFRED ILLINGWORTH and HENRY ILLINGWORTH, Bradford, Yorkshire, 
“Improvements in means or apparatus empioyed in folding worsted or 
other yarns.” 

1143. FRANCIS HASTINGS GREENSTREET, Pattingham, near Wolverhampton, 
Staffordshire, ** Improvements in targets. arrows. darts, and other projectiles 
more especially adapted for indoor use and amusement.” 

1147. DUNCAN CAMPBELL MACIVOR, Asknish, Loch Gair House, Argyll, N.B., 
‘* Improvements in propelling ships and in the means or apparatus employed 
therefor.”"—4th April, 1868. 

1149. HENRY BRYCESON, JOHN BRYCESON, and THOMAS HONOR MORTEN, 
Stanhope-street, Euston-road, St. Pancras. London, ** Improvements in the 
construction of organs and in the application of electricity thereto.” 

1150. DAVID Casouson, WILLIAM DONBAVAND, and DUNCAN CRICHTON, 

hire, “ Improvements in looms for weaving.” 

nét EUGENE ‘iar, Lombard-street, London, “ Improvements in means or 
apparatus for measuring and indicating the passage or flow of liquids.”— 
—A communication from Claude Marie Bathias, Rue Montmartre, Paris, 
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“Improvements in sewing 





France, 

1153. RICHARD MORELAND, jun and DAVID THOMSON, Old-street, St. Luke's, 
London, * Imp ping engines and in steam boilers therefor, 
which steam boilers are sian applicable to other purposes.” 

1154 CHARLES HENRY GARDNER, West Harding-street, London, and JOSEPH 
BICKERTON, Oidham, I hire, “* Impr in lithographic, zincogra- 
phic, and typographic printing machines.” 

1156. JOHANN MAXIMILIAN PLESSNER, Rue de la Chaussée d’Antin, Paris, 
France, * ** Improvements in the mode of and ur ing motive 
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powe 

1157. JAMES RADCLIFFE, Durham, “Improvements in processes and means 
employed in the manufacture of iron and steel.” 

1160, THOMAS HOLT and HENRY SPENCER, Rochdale, Lancashire, ‘‘ Improve- 
ments in hinery for spinning and d bu g cotton and other fibrous sub- 
stances.” 

1161. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in bathing shoes.”—A communication from Louis Desiré Jeandron-Ferry, 
Boulevard Beaumarchails, Paris, France. 

1162, ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improvements 
in anchors.”—A communication from Géorge a. Lloyd and Charles A. 
Stewart, San Fransisco, California, U.S. 

1163. JOHN CASSON, St. James’s-street, Sheffield, Yorkshire, ‘‘Improvements jn 
machinery for planing wood.”— 16th April, 1868. 

1164. EMILE WATTEEU, Middlesboreugh-on-Tees, Yorkshire, “‘ Improvements 
in screw taps and in the mode of fixing the same.” 

1165. RICHARD HOLIDAY, High-street, Poplar, London, ** Improved means or 
apparatus for the preventicn of accidents at facing points on railways.” 

1166. HENKY JAMES DITMARS, Pancras-lane, London, “ Improvements In 
apparatus for the consumption of smoke "—A communication from Augustus 
Wilhelms and Johannes Marinus Van der Made, Dordrecht, Netherlands. 

1168. WILLIAM NALL, Leicestershire, ‘‘An improved apparatus for holding 
and igni'ing matches.” 

1169. EDWIN HENRY NEWBY, King William-street, London, ‘‘An improved 
boat-detaching apperatus.”—A communication from Jacob Heinrich Gustav 
Lange and Theodor Zeise, Ottensen, Germany. 

1170. HENRY FISHER, Sheffield, Yorkshire, “ Improvements in constructing 
the handles of teapots, coffee-pots, or other vessels intended to contain heated 
liquids.” 

nih FREDERICK SIMPSON and SAMUEL HARDWICK, Handsworth, Staffordshire, 
“ Improvements in machinery for rolling sheets or plates of iron for the 
manufacture of tin and terne plates, which improvements may also be used 
for rolling sheets of iron for other purpeses.” 

1172. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘* Im- 
provements in the application of gas furnaces to evaporating, smelting, 
puddling, and other mani facturing purposes.” 

1173. ISAAC #HERWOOD, Birmingham, Warwickshire, 
lamps for burning hydrocarbon oils and spirits.” 

1174. ROBERT GILLIES LOWNDES, Auldhousefield and Crofthead, Renfrew, 
N.B.,‘* Improvements in finishing textile and other fabrics, and in the ma- 
chinery or apperatus employed therefor.” 

1175. JOHN ARMSTRONG, Clifton, Westmoreland, ‘‘ Improvements in harrows ” 

1177. DENNY LANE, Cork, Ireland, “Improvements in the manufacture of 
me and other cloth or coverings for floors and in covering floors.”—7th April, 
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1179. , BEDFORD, Leeds, Yorkshire, “Improved means and apparatus 
for washing and drying grain.” 

1180. JULES JOSEPH CHAUDUN and JEAN JEAN DEXANT, Rueil Village, near 
Paris, France, ‘Improvements in cartridges for breech-loading fire- 
arms” 

1181. an JAMES, Ebbw Vale, and THOMAS JONES, Govilon, Monmouthshire, 
** Improvements in the manufacture of iron into semi-steel or steel.” 

1183, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
**Improvements in machinery for cutting and working rocks and other hard 
substances, chiefly designed for mining, tunneling, and other like operations.” 
—A ¢ommunication from James Asbury McKean, Paris, France 

1184. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements tn 
the manufacture of salts of toda.” "—A communication from Isaac M. 
Gattman, New York, U.S. 

1186. CHARLES GREY HILL, Alfred-street, Nottingham, “ Tmprovements in the 
manufacture of fringes and purl and other edgings or trimmings.” 

1187. VICTOR GALLET, Lavausseau de Benassais, Vienne, France, “ Improve- 
ments n the manvfacture of steel.” 

1188. EDWARD BRASIER, New Cross, Surrey, and JOHN ELIOT HODGKIN, 
Liverpool, L : >» Imp nts in mach'nery and processes for 
scatching, dressing, clean‘ng, treating, and preparing flax, hemp, and other 
vegetab'e fibrous materials, and the tow of the same.” 

1189. THOMAS HUNT, Gedolphin-road, New-road, Hammersmith, “ Improve- 
mer ts in orcnance, and in the mode of working the same.” 

1190. CHARLES DOUGLAS, Edinburgh, “ Improvements in cutting the teeth of 
whee!s, and in apparatus employed thersin,”— 8th April, 1868. 

1191. WILLIAM ( HAPMAN, Kennington Park-road, Surrey, “ Improved ma- 
chinery or apparatus for skiving or chamfering leather and other ma- 
teriel+.” 

1194. JAMES RAE, Sydenham, Kent, and GEORGE MILLER, Glasgow, Lanark- 
shire, N.B., “* Improvements in the construction of railway wheels, and in 
the ax'es and bearings for the same.” 

1195. ALFRED HENKY STILL, Rockboro’ House, Cork, and DENNY LANE, 
South Mail, Cork, * Improvements in the manufacture of gas.” 

1196. WILLIAM BURNET ROBINS, South Moulton-street, Oxford-street, London, 
“Improvements in garden engines and other similar hand pumps for throw- 
mg jets of water.”’ 

1198. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
« Improvements in dies and in machinery for cutting dies and taps."—A 

from in Bee, Harwich, Barnstabie, Massachusetts, 








US. 

1200. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘“‘ Improvements 
in fire-arms and in cartridges for the same.”—A communication from 
Hiram Berdan, New York. U.8.—9th April, 1865, 

1204. JOSEPH MARSDEN, Bolton, Lancashire, “ Improvements in the con- 
struction of beams or girders, flo rs, and roofs for fireproof buildings.” 

1206. CLINTON EDGCUMBE BROOMAN, Fleet.street, London, “‘ Improvements 
in photography.”"—A communication from Augustin Marion, Paris, France. 

1214. MARC ANTOINE FRANCOIS MENNONS, Rue de la Chaussée d’Antin, 
Paris, France, ‘‘ Improvements in apparatus for the preparation of carbonated 
or effervescent beverages.”—A communication from Cerf Mayer, Boulevard 
du Prince Engéne Paris, France.—1\th April, 1868. 

1218. BENJAMIN JOSEPH BARNARD MILLS, Sonthampton-buildings, London, 
‘* Improvements in bleaching, reviving, and tinting white and coloured 
feathers and silk fabrics and goods.”—A communication from Achille Serre, 
Sannois, Seine-et-Oise, France. 

1222. THOMAS FORSTER, Streatham Surrey, ‘‘ Imp in the 
ture of compounds of india-rubber, gutta-percha, balata, parkesine, solid 
paraffin or vegetable oils, and vegetable fibre.” 

1224, EDWARD RICHARDSON, Castle-street, Falcon-square, London, “Improve- 
ments in stays or corsets. ” 12th April, 1868. 

1228, EDWIN FODEN, Sandbach, Chester, ‘‘ Certain improvements in apparatus 
to be employed for mowing and reaping * 

1230. EDWARD PRIMEROSE HOWARD VAUGHAN, Chancery-lane, London, 

its jn the facture of ceramic tesserm and in the employ- 
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* Imp 


ment thereof, for mural and other decorative purposes.”—A communication 
from Felix Mattei, Florence. Italy. 
1232. HESKETH Hucuss, Homerton, Middlesex, “Improvements in the 





mannfacture of ‘pipings’ and ‘folds’ or ‘ plis’ of satin or other material.” 
—l4th April, 1868. 


Patents on which the Stamp Duty of £50 has been Paid. 
1113. EDWARD WILSON, Pall Mall, London, “Cab lamp or signal.” —2\st April, 
18 


65. 
ye pamsee CANHAM, Clerkenwell, London, “ Moulding metals.” —— 21st 


ite. Tnowis bh Birmingham, Warwickshire, ‘‘ Measuring liquids.” 
—25th Apri 5. 
1127. JosHUA HENRY WILSON, Cornholme Mill, near Todmorden, Lancashire, 
“ Bobbins ”— 22nd April, 1865. 
1155, JOHN WILKINSON, jun., Hunslet, Yorkshire, ‘‘ Printing felts, &c.”—25th 


April, 1865. 
1277. PATRICK WELCH, New York, U.S., “‘ Dressing printers’ types.’’—9{h 


865. 
1143, JOHN | wee PARKES, London-street, Paddington, London, ‘* Com- 
ildi —24th April, 1865. 

1178. HENRY Giaue Woop, Cardiff, Glamorganshire, “ Reducing fiiable 
substances to powder.” —27th April, 1865, 

1213. JOHN CHARLES DAVIES, Leadenhall-street, London, “ Knife cleaning 
machines."—Ist May, 1865. 

1239. WILLIAM CLARK, Chancery-lane, London, “ Stretching fabrics.”—3rd 


May. 1865. 
1251. JOHN LILLEY, Bancroft-road, Mile End, London, ‘‘ Compasses.”—4ih 
May, \ 


Patent on which the Stamp Duty of £100 has been Paid. 
1085. FREDERICK JOSEPH BRAMWELL, Great George-street, Westminster, 
one WILLIAM OWEN, Rotherham, ‘‘ Manufacture of rails &c.”—ist May, 
1861. 
104), Jone SreWAnt TEMPLETON, Glasgow, Lanarkshire, N.B., “ Looms.” 
a ity WRIGHT, Dudley, Worcester, “ Manufacture of wheels.”—2nd 
ay, I, 














Notices of Intention to Proceed with Patents 

3548. LEOPOLD AUGUSTE DAMM, Seething-lane, London, “‘ Improved appli- 
ances and means for conveying salt water fish through fresh water, and over- 
land and on land.”—A communication from Adolphe Smidth, Copenhagen, 
Denmark.—13th December, 1867 

3560. KOBERT TINKLER, Penrith, “ Improvements in churns.” 

3569. LAURENTIUS ANDREAS WALDEMAR LUND, en tee —— 
~ Improvements in studs, stud buttons, and solitaires.”—14ih 

67. 

3580, JAMES STANDFIELD, Betchworth, Surrey, ‘* Improvements in the means 
of and apparatus for obtaining and applying hydrogen gas to the furnaces of 
steam engines, boilers, and kilns for the manufacture of bricks and lime.” — 
16th December, 1867 

3583. THOMAS VOLKERT MACKINTOSH, Port Glasgow, Renfrew. N. B, “ITm- 
ron ts in for making drains —lTth Di ber, 


3599. JAMES HALL, Barrhead, Renfrew, N.B., ‘Improvements in furnace 
grates and casings.”—A communication from Robert Loudon Walker, Globe 
Village, Massachusetts, U.S. 

3603. ONESIME ARISTIDE HEBERT, New Millman-street, London, ‘‘ Improve- 
ments in musical boxes.”—18th December, 1867. 
3608. JOHN SACHEVERELL GISBORNE, Liverpool, Lancashire, “ Improve- 
ments in electric telegraphic apparatus, and in the symbols or characters 

connected with the transmission of messages by electric telegraphs.” 

3609. LEWiS MATTHEWS BECKER, Basinghall-street, London, “ Improvements 
in the arrangement of electric telegraph and other wires, and the apparatus 
employed or connected therewith, and in laying and supporting wires for tele- 
graphic or other purposes. 

3618. WILLIAM BLACK PULLAR, Bread-street, London, ‘‘ Improvements in 
the manufacture of fabrics to be made into skirts.” —191h December, 1867. 
3627. JAMES KENYON, Blackburn, Lancashire, “ Improvements in apparatus 

for boiling size.” 

3635. CHARLES GEORGE WILSON, Regent's Park, London, “ Improvements 
in machinery for pressing cotton, and for crushing and pressing other sub- 
stances, the said hinery being ad. ble for locomotion on railways or on 
common roats."—2'st December, 1867. 

3640. JOHN ROWE, Wrexham, Denbigh, North Wales, “Improvements in the 
construction of miners’ safety lamps.” 

3641. WILLIAM DIXON, Maple-street, and WILIAM BROWN, De Gray-strect, 
Newcastle-on Tyne, ‘‘ An elastic coupling for the prevention of sudden or 
= di strains upon ropes or chains used in towing, hauling, or 

ng.” 

— CHARLES WILLIAM LANCASTER, New Bond-street. London, “ Improve- 

ents in the construction of cannon and other fire-arms.” 

3643. WILLIAM WALTON URQUHART and JOSEPH LINDSAY, Dundee, Forfar, 
N.B., ** Improvements in hinery for g jute, hemp, and similar 
fibrous materials.” —23rd December, 1867. 

3652° FREDERICK AUGUSTUS ABEL, Woolwich, Kent, ‘‘ Improvements in the 
production of explosive compounds.” 

36€3. JAMES ADDIE, Coatbridge, Lanarkshire, and FERDINAND KOHN, West- 
minster, London, u Improvements relating to blast and cupola furnaces.” 

3666. WILLIAM HEWITT, Birmingham, Warwickshire, ‘‘ Improvements in 
holders for holding or gripping reins, whips, and other articles.” —24th De- 


cember, 1867. 
3708. MARC ANTOINE FRANCOIS pingreg Fonthempicn- -buildings, London, 
of certain descriptions 


“ An improved mode of acc 
of concrete or artificial stone eS phn. EL from Jobann George 
Wilhelm Picker. Braunschweig, Brunswick-Wojfenbuttel. 

3716. WILLIAM WILSON, WN: in the {manufacture of 
hats and other felted articles of wearing apparel, and in machines employed 
for these purposes. Pg me FF ee a commanication from Rudolf Eickemeyer, 
Yonkers, New York, U. S. Ist 

2. WILLIAM ROBERT LAKE, pte Recseriy buildings, Chancery-lane, London, 
“‘Improvements in fire and burglar proof safes.”—A communication from 
Benjamin Sherwood and Daniel Fitzgerald, New York, U.S. 

7. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “Improvements 
in breech-loading ordnance.”—A communication from William Armstrong, 
Boulevart St. Martin, Paris, France. 

8. HENRY MILWARD, R hire, “1 
cases."—A communication from Theodore Givry, Paris, France. _ 

14. THOMAS BARNABAS DAFT, Cleves Lodge, C jureh street, Chelsea, “ Im- 
prove ents in the construction of tron ships aud vessels.” 

17. DAVID FOSTER, Sheffield, Yorkshire, “ I in the 
of anvils (of ali kinds) for smiths, and every description of top and bottom 
faces tor hammers for drawing out purposes ” 1868, 

44, FRANCIS CHAMBERLAIN, Bredecot Court, near onenn “Improvements 
in steam boiler and other furnaces.” —6th January, | 

89. RICHARD WINDER, Farningham, Kent, “ A new folding machine for fold- 
ing sheep and in making temporary enclosures in place of hurdles, nettings, 
and other plans.” — 9th January, 1868. 

112. THOMAS WHITWELL. Stockton-on-Tees, Durham, ‘‘ Improvements in fur- 
naces,”—11th January, 1868. 

158. RICHARD HEATHFIELD, Birmingham, Warwickshire, “‘ Improvements in 
machinery for the manufacture of nails and tacks.”—A communication from 
John Henry Geary, Fairhaven, Massachusetis, U.S.—17th January, 1468. 

320. BENJAMIN , DoBsON, WILLIAM SLATER, and ROBERT HALLIWELL, 
Bolton, 1 p ts in machines for spinning and doubling. ” 
—30th January, 1868, 

634. GEORGE TOMLINSON BOUSFIELD, Loughbo h Park, Brixton, Surrey, 
**Improvements in apparatus for raising and fo ng water, and for feeding 
steam boilers."—A c from Friedman, Vienna, 
Austria.— 25th February, 1868. 

684. THOMAS TROTMAN, High-street, Camden Town, London, ‘‘Improyements 
in the construction of doubling-up or folding carriages and chairs.”—28th 
February, 1868. 

887. HENRI ADRIEN BONNEVILLE, och ville-strest, Pieceaily, London, ‘* Im- 
provements in the peri + 4 4 —A eee from 























ts in needle 





fant 




















Achille Philippe Cyprien Legrand, M BA, am.—16th March, 18 
970. VICTOR SORLYE Depenry. Melads, iff, Micorptnahiee: “Tm- 
hj for the mesnmeorare of compressed or 
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moulded rudy phe. small ‘ont and other material. 

1028. JOHN THOMSON KING, Li Lancash 
ratus for dressing millstones.” — March, | 

1065. JOHN MACINTOSH, North Bank kKegent’s Park, London, and WILLIAM 
BOGGETT. Lindsey Houses, Chelsea, London, “Improvements in boots and 
shoes.’ —28th March, 1858. 

1121, JAMES and THOMAS WALMSLEY, Little Harwood, Lancashire, “Certain 
improvements in apparatus tobe employed for warping and beaming yarns 
or threads.”—3rd April, 1868. 

1137. HENRY COCHRAN, Longlands, "gil Yorkshire, 
“ Iw provements in blast furnaces.”—4th 4 1868. 

1186. CHARLES GREY HILL, Alfred-street, Nottingham, “ Tmprovementsin the 
manufacture of fringes and pur! and other edgings or trimmings.”—8¢h April, 
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1222. THOMAS FORSTER, Streatham, yr 4 
facture of compounds of india-rubber, tta-percha, balata, 3 
paraffine or vegetable oils, and vegetable fibre.”—18th April, 1868. 
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Class 1.—PRIME MOVERS. 
Snshating § Fixed Steam and other Engines, Horse, Wind, and 
‘ater Mills, Gearing, Boilers, Fittings, dc, 


2772. C. sacar Priston, London, ‘ Steam boilers and thewr furnaces.” —Dated 
2nd October, \ 


mis invention ‘a in the adoption in steam boilers of arrangements of 
mechanism whereby a float or other equivalent contrivance may be used in 
connection with a damper, or other such like appliance, in or appertaining to 
pd flue or passage for carry:ng = the products of combustion and heated air, 
Pp of steam, with suitable provision 
jw > opahedion: ‘in an automatic pe the supply of gas for boilers heated by 
gas, and A air and water to boilers heated by gas or other means,— Wot pro- 
ceeded w 


2773. J. H. NELSON and T. Briaes, Wakefield, ** Apparatus to be used 
heating the 





water to be used in steam boilers.’— Dated 2nd October, (#67, 

Here, in the main flue, beyond the boiler or boilers, the patentees place an 
auxiliary flued boiler, with a certain number of tubes or pipes in the due of 
the said boiler, either in a horizontal or vertical position, according to clroum- 
stances, the size of the boiler and number of tubes being dependant upon that 
of the amount of heated water required. This holler or economiser is fitted 
with the usual fittings of boilers, some of which will require to be extended 
through the brickwork of the flue,so as not to impair the efficiency of the 
latter. The economicer is filled with cold water, and a pipe is connected to the 
boiler or boilers. The fire being lighted, the flames and heat, after passing 
through and round the boiler or boilers on their way to the chimney stack, 
surround and pass through the economiser heating the water therein, The 
water so heated is admitted to the boiler or boilers, and a continuous supply 
maintained, all cold water after the first feed passing through the adjunct or 
feeding boiler, which, as it will be seen, is heated by the waste heat on its 
passage to the chimney stack. The other vessels referred to in the title of the 
invention are dye pans and vats and other vessels used in manafactories where 
heated water is required, the water being drawn direct from the economiser 
instead of from the steam boiler or boilers (as is now the case) with economical 


Class 3.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &£¢. 

2771. C. G. APPLEBY, Emerson 

ings.”—Dated 2nd October, 186 

This invention consists in the of steel collars of suitable form to 
the necks of bolts or railway fastenings, and the object of the invention is to 
prevent the great wear on bolts or fastenings caused by vibratury contact witu 
steel or other raiis. - Not proceeded with. 

2795. W. SMITH, Manchester, “ Points and switch indicators used on railways."— 

4th October, 1867. 

This invention relates to point or switch indicators for showing to the signal- 
man and driver of an approaching train the position of the points or switc! 
for the purpose of preventing The e emploss in connection 
with the ordinary signal or indicator an additional arm, which he 
calls the dan; “yf arm, and prefers that it should be on the right- hand. side of the 
indicator pillar or post when the tongues of the points or switches are not 
properly opened or closed for the main or branch lines. To the red or stretcher 
that works the points or switches he joints one end of a connecting-rod, the 
other end of which is jointed to a lever. to the top of which is jointed a bar, 
frame, or connecting-rod having slots at each end, in which slots are placed 
pins or studs fixed to short arms of double levers, the I-ng arms of which are 
jointed to a vertical rod extending to the upper part of the pillar or post, and 
connected to the lever of the additional or danger arm, so that a very slight 
movement of the switch is suffivrient to place the arm in its horiz mtal or 
danger position. At night he uses a lamp. inside of which is placed a slite or 
frame containing coloured glasses, which are moved between the flame and the 
lens of the lamp by means of a leyer connected with the red of the or‘inary 
arm, thus indica:ing the position of the vints or switches.—WNot proceeded with. 


2796. J. OFFORD, Wells street, Oxford street, London, ** Railway and other 
carriages, &c.”—Dated 4th October, 1867. 

These improvements consists, First, in the application of india-rabber to the 
axle boxes of carriages. The patentee fixes two metal flanges to the axle box 
some distance apart from each other, and he then fits metal socke:s covered 
with india-rubber on their outsides hetween the two metal flanges; these 
sockets are to hold the spokes of the wheel in their places. The invention con- 
sists, Secondly, in maxing axle  moagg metal and india rubber combined 
together in the process of vul takes two plates of metal 
with holes made in them, or lugs to B~ the bolts to fix them to the axle 
and spring; he then takes india-rubber prepared for the purpose, and of the 
desired thickness, and places it between the two metal plates ; he then subjects 
the two plates with the india-rubber between to a process of vulcanising, which 
will cause the two plates of metal to adbere firmly to the india-rubber, The 
invention consists, Thirdly, in making the glass frames of carriages of metal 
and fixing india-rubber or other sofi material round their edges to prevent their 
rattling against the winduw frames The invention consi-ts, Fourthly, in pre- 
venting the rattling of carriage lamps. He makes metal sockets, and Ines 
their insides with india-rubber or other soft materia!, to isolate the |amp iron 
from the carriage, or the lamp from the jap iron. The invention also includes 
the application of india-rubber to the doors and locks of raliway carriages, 
2797. R. puree) Kingstown, Dublin, “ Apparatus for Cmmating conveyances 

from animals drawing the same."”—Dated 4th October, 1867. 
We ponte here quote the details of this invention.—Not proceeded with. 


wag yaad Southwark, London, *‘ Railway fasten- 














Class 8 —F ABRIOCS. 
Including Machinery and Mechanical Operations connected with 
freee. Manufacturing, Printing, Dyeing, and Dressing 


2767. W. and 8, SMITH, Keighley, ** Construction and working of back roller 
carriers, - carriages in drawing, roving and spinning machinery for 
wool, hair, silk, flax, &c."—Dated *nd October, 1867, 

This invention has for its object the more even working or winding back- 
wards and forwards of the back rollers, carriers, and iheir carriages on the 
above-named machines than any other moves hitherto employed ; it is also 
a certain method of keeping the rollers true or straight during the alteration of 
the ratches from one length to another, and consequently effects a considerable 
saving in time and /abour, " any one pe'son can with ease make the altera- 
tion. By the ication of these motions the back rollers and carr'ers are 
kept straight or in an even line, as all parts must move simultaneously, 
thereby preventing @ breakage in the pins and couplings, also avoiding a great 
amount of wear and tear in the couplings; consequently there must be @ con- 
siderable sgving in the power required to drive these parts of the machinery. 
In applying invention to the back rollers and their carriages of @ spinning 
or dandy roving frame, for perso down patentees provide such back roller 
pomaery oA with a serewed nut wnwards through a slot in the carriage 
stand baving woking through ita Sener mounted in the carriage stand below 
in a line parallel with it; the oe end of each screw is furnbhed with a 
small bevel wheel gearing with a similar wheel keyed upon a shaft running at 
right angles to the screws for the whole length of the machine. This shaft is 
carried in suitabld bearings, and is provided at one end with a winch handle, 
by means of which it can be turned. It will be evident that upon turning 
this shaft the bevel wheels will cause all the screws to turn simultaneously and 
thas advance or withdraw all the back roller carriages with their rollers at the 
same time and at the same speed. The above is but one of the arrangements 
described in the specification. 
ons Fe Bradford, “ An improved species of fabric,” —Dated 2nd 

vr, 1867. 

Here the inventor produces a fabric lustrous and having a mingled appear- 
ance, the mingling being more regular than in fabrics known as ** Debeges,”’ 
and those of a similar class. He effects this by weaving what is known as 
grundreii warp (consisting of two colocrs of cotton twisted together) with 
what is known as melange weft.—Not proceeded wtih. 

2775. G RAMSDEN, Dewdury, L. WEBSTER, —, a Carr » Dosen’, and J- 
WALKES, Heckmondwike, York, ** Fulling mach '— Dated Ind October, 
1867. 


This invention consists in the employment of a flanged cylinder, and two 
three, or more pressing rollers applied thereto at different points of its —_ 
ference, betwixt which the fabrics are caused pass in @ crimpled oF 
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crumpled state as they issue from the ordinary squeezing rollers or from a 
conducting spout ito which they are pushed, and thereby crimpled or 
crumpled.—WNot proceeded with. 

om ad SAGAR and T. RICHMOND, Burnley, ‘‘ Looms,”"—Dated 4th October, 


This invention relates to the taking-up motion with a single positive 
taking-up roller. The novelty consists in an improvement in the method of 
drawing the ratchet wheel or other wheel used for the like purpose. The 
inventors propose to use, instead of the ordinary catches or clicks, a number of 
thin metallic plates which will require no adjustment whatever for es 
the thickness of the plates determines the motion of the ratchet wheel, and 
the motion of the plates which work the ratchet wheel is governed by the 
varying diameter of the cloth on the cloth beam by connecting rods, levers, or 
eccentrics, or other mean:. They also — the letting-off motion on the 
yarn beam in a similar manner. ition relates also to the weft fork 
and grid. They propose to substitute for the ordinary weft fork (which has 
heretofore been made with the prongs open at the ae one of a similar kind, 
with the exception that instead of the — being open at the end they are 
closed like a grid. They also propose fo make the grid in the say project #0 
as to allow the weft fork to work through it.—Not proceeded with. 

2802. W. E. GepGE, Wellington-street, Strand, London, ‘‘ Wrapper or bale-cloth 
Fg Jor packing combed wool.”—A communication.— Dated 5th 
October, 1867. 


This wrapper is composed of a strip of cloth having a length of about 
1lft. 2in. by a breadth of about 2ft. 11}in., to which are fitted two strips of the. 
same width, and having each 5ft. 7in. in length. The most suitable dimen- 
sions for a wrapper for packing combed wool are those above given. The wool 
is placed in the centre of the wrapper, and the sides are folded over upon it 
and sewn together.— Not proceeded with. 


2803. G. MARTIN, Toadsmoor, near Stroud, Gloucester, ‘‘ Treatment of mixed 
Se . &c.”--Dated 5th October, 1867. 

Here, after the usual process of steeping the materiais in acid or other 
chemical, the same are placed within a stove or vessel similiar to the ordinary 
yotary boiler, but of such dimensions as may be necessary to carry the 
quantity of rags, cotton, or other material to be operated upon, the apparatus 
being actuated by suitable gearing connected with a source of motive power, 
as well understood. In order to raise the heat requisite to effect the objects of 
this invention the trunnions at either end of the stove or vessel, and upon 
which it rotates, are made hollow ; steam or hot-water pipes or flues charged 
with heated air are so arranged as to pass through the trunnions for the pur- 
pose of heating the interior of the stove or vessel. The interior of the stove or 
vessel is provided with spikes, ledges, or other analogous contrivance or con- 
trivances for agitating and ting the rags, cotton, mixed fabrics, or other 
materials to be operated upon or dried a3 the vessel rotates, the steam or 
muvisture evolved or given off being carried away by an exhaust pipe which 
passes through the trannions, or through suitable openings in the side or ends 
of the vessel itself.— Not proceeded with. 


2815. C. J GALLOWAY, Manchester, ‘* Looms.” —Dated 7th October, 1867. 

This invention has reference toa former patent, dated 18th Sep'ember, 
1867 (No. 2624) granted to C. Lister and G. Storey. One of the present 
improvements consists in employing, in the place of the piston and cylinder, 
a bellows or collapsible alr-tight bag, which may either be actuated in the same 
manner as the piston in Lister and Storey’s ar or, by p e, the 
bellows or bag is acted upon by a spring of any suitable form or an elastic 
cushion inflated or otherwise tending to compress the bellows. At the for- 
ward beat of the lathe a rod connected to the bellows comes in contact with 
and is thrust back by a stup on the loom frame, and thus causes the bellows to 
be distended. The bellows are held in this position by a catch on the lathe, 
which is so acted upon by a lever worked by the gearing to the healds of the 
loom, or by any other sultable part of the mechanism of the loom, that at 
ever: alternate backward beat of the lathe the catches are released and the 
bellows are compressed by the spring, so as by the blast of air produced to 
throw the shuttle along the race. Another part of the invention has for its 
object to form a cushion in the shuttle-box for the shuttle to strike against. 
Another part of the invention consists in providing the internal surfaces of the 
shuttle-box with a packing of leather, india-rubber, cloth, or other suitable 
material of a yielding nature, between which the shuttle fits sufficiently tight 
in p event its rebounding from the shuttle box until itis forced out by the 
action of the blast.—Not proceeded with. 


2833. E.G. WOLFFGANG, Staining-lane, inte “ Manufacture of ribbons.” — 
A communication.— Dated 8th October, 1% 

This invention has for its object the hn oS of ribbons of cotton velvet 
with silk satin edges or stripes, and consists in the mode described of preparing 
the velvet to receive strips of silk satin as required, and of applying such strips 
to the same. For this purpose the face of the velvet is indented in stripes 
of the requisite width and at the requisite distances apart by passing it through 
a pair of roliers, the lower one of which is smooth, and the upper one has ribs 
or projections formed on it corresponding with the required widths and 
positions of the strips. The silk satin out of which the stripes are intended to 
be formed is covered on the back with athin coating of caoutchouc, or other 
suitable adhesive substance, and then divided into strips of the required width 
by its being passed between two suitably-formed steel cylindrical cutters. The 
strips are applied to the velvet by the pressure of suitably-formed rollers, 
which are heated, and by means of their heat dissolve the caoutchouc or 
adhesive substance, thereby causing the strips to adhere firmly to the velvet as 
required. —Not proceeded with, 


2841. J. SPEIGHT, Bradford, ‘‘ Apparatus for spinning, twisting, and roving 
worsted or other fibrous substances to facilitate the doffing.”—Dated 9th 
October, 1867. 

This invention relates to that class of machinery or apparatus for spinning, 
twisting, or roving known as throstle frames and cap frames, and the improve- 
ments consist in tne employment of duplicate spindles or bobbin studs—that 
is, in having two sets of spindles or studs sc arranged that while one set is in 
— for spinning, twisting, and roving, the other set is in posit‘on for doff- 

h set, according to one method, is mounted on a shaft capable of 
~ on its .xis and also of sliding endwise, such shafts being placed and 
operated so that each set of spindles or studs may change position alternately, 
or asand when required. 








Class 4.-AGRICULTURE. 
Including Agricultural i 4 om Implements, Flour 
C. 


2697. W. Mc I. CRANSTON, Upper Thames-street, London, 1 sony Sor dig- 
ging potatoes.”—A communication.— Dated 25th September, 186 

This implement, which is in the nature ef a plough, is rt he an with a 
mould-board so formed that the earth and roots together rise up on to a number 
of inclined fingers or prongs between which the earth in part passes, whilst the 
crop rising up falls off over their upper ends on to another set of fingers 
beneath. These fingers are more nearly horizontal, and form a grid which 
effects a further separation of the earth from the crop before the latter falls on 
the land in the track of the implement.—Not proceeded with. 

2698. J. ba pag te Belfast, *‘ Stable, cowhouse, and harness room fittengs.” 
—Dated 25th September, 1857. 

This invention cannot be described without refe to the drawi ! 

2702. R. WAYGOoD, Southwark, “‘ Machines for cleaning rice, dc. "Dated 25th 
September, 1867. 

The object here is to construct machines to be worked by manual power, and 
the invention mainly consists in the combination (as described) of a disc and a 
wheel between which the rice, grain, or seed is fed, and by which it is cleaned. 
—Not with. 

2763. W. MITCHELL, Manchester, “ Apparatus for sharpening the blades of knives 
employed in mowing and reaping machines.”— Dated 1st October, 1867. 

This invention relates, First, to an apparatus driven by gearing or manual 
labour ; and, ndly, to an apparatus to be used in a similar manner to a 
file, both being designed for sharpening the angular knives employed in mow- 
ing and reaping machines, and particularly for entering and sharpening the 
inner angles or corners of such knives. The improvements consist. First, in the 
use and adaptation of a rotating disc or circular plate mounted on a shaft inclined 
from the vertical so as to place the disc at an angle upon the shaft; a covering 
of emery composition is laid tapering from the periphery towards the centre, 
and the whole is driven by strap and pulley or gearing. The peculiar position 
and form of surface snd narrow periphery of this emery covered disc enables 
the operator to grind or sharpen each edge of the angular knives from the 
“point” to the * root ” evenly without leaving the inner angle unground, as 
by the present method employed for sharpening. Secondly, the improvements 
consist in the adaptation and use of a similar tapered emery surface, which is 
to be placed on a metal or wood foundation and shaped and used like a file, 
one side of the emery file being narrow, and the other wide, the back or 
foundation being also tapered (the cross section being like a wedge), and the 
“*tang” or handle being placed out of the centre and nearer one side of the 
file. These emery files thus formed are to be used in pairs, “ right and left- 
handed,” and are specially adapted for entering the angles and sharpening the 
said angular knives. 

2304. J. S. WILLIAMSON, Longhill, West Hartlepool, Durham, ‘* Apparatus for 
drying é&c.’ *—Dated 5th October, 1867. 

This invention consists in passing corn or other substances upon a screen or 
screens through an intensely heated chamber, constructed either of iron or 
brick, whereby the smoke and gases generated by the fire are prevented from 
coming in contact with them. The screen or screens have perforated bottoms, 
and have a reciprocating motion imparted to them by a crank or other mecha- 
nical contrivance,— Not proceeded with. 

2842. R. SMITH, jan., Belper, Derby, “* Mounting and dri millstones.” —D 
9th October, 1867. hd _ an 

The patentee claims fixing one of the millstones on a rotating vertical axis, 
whilst the other stone is hung upon a universal joint or gimbals contained in 
the eye or opening in the centre of the stone. He also claims the combining 
with stones so mounted and Griven a set screw or screws to control the stone 
hang on the universal joint or gimbals, 








Class 5.—BUILDING. 
Sing bey Ary Tile Machines, Bricks, Tiles, Drain Pipes, 
House Fittings, Warming, Ventilating, ée. 
2677. W. anes Jermyn-street, St. James's, London, “ Apparatus for the 
— CY Ser. down currents of air in shafts or pny "a Dated 


This invention consists of an apparatus that effectually regulates the up and 
prevents the down draught in shafts or chimneys by the application of outer 
flanges or breaks to an upright tube or shaft open at both ends, having angular 
or other shaped openings in the sides, with inner tubes perpendicularly 
— so as to direct the upward current of the air or smoke, permitting it 

freely to ascend, the whole apparatus acting as an exhauster of the air, facili- 
tating the upward current, the openings at the sides serving as escapes for the 
downward current.—.Not proceeded with, 
peg * arama Liverpool, “ Trough waterclosets.”—Dated 20th Septem- 
7. 

Tke objeet here is to provide trough waterclosets at a less price with 
rounded surfaces, or surfaces sloping towards the outlet og and in part, that 
is to say, as regards the trough part, of non-absorbent and more durable 
materials than those now in use. For this purpose the patentee makes or con- 
structs the troughs of earthen or stoneware, and in or over the soil pipe leading 
therefrom he fixes or forms a valve seating, the valve of which is connected to 
a lever or its equivalent, and is led into a locked up space the key of which is 
in the possession of a person whose duty it is to see that from time to time the 
trough is emptied and flushed. The seats are of the ordinary form. 


2701. W. Woopcock, Pimlico, bed foe or arrangements for warming and 
bi '— Dated 254 


‘ing meen 1867. 
This invention, under. one head, oo f to 
stoves of the character of Gurney’s stoves, or poo stove ee a number of 
from its outer surface, with the plates vertical in a trough of water, or 
any stove of analogous construction or action, and consists in constructing 
said stoves with feeding door, fire-door, and ash-pit door, so arranged that they 
shall open into a stoking chamber or compartment, which is otherwise —— 
from the stove, such stoking chamber or compartment being wholly 
separated from the build’ng to be warmed and ventilated. 
2712. J. ®yME, Fore-street, London, ‘‘ Supporting window sashes, doors, &:c.”— 
Dated 26th , 1867. 

This invention consists in supporting window sashes by elastic rollers formed 
of india-rubber, gutta-percha, or compounds thereof, or other similar elastic 
substance affixed to the sash, and working against the frame in which the sash 
slides, The rollers are supported with capability of revolving in bearings 
affixed to the edge of the and should be of such a diameter that, when the 
sash is in position, they may be slightly compressed by the frame in which the 
sash slides, and, by the friction obtained by such compression, hold the sash 
securely in any position required.— Not proceeded with. 

2729. S. PARR, and A. STRONG, College-hill, Cannon-street, London, ‘‘ Construc- 
tion of buildings, arches, bridges, &c.”—Dated 27th September, 1867. 

This invention comprises various features, among which are the following :— 
As regards the roofs of buildings, the inventors propose to construct them as 
follows :—The framework of the roof being principally of metal, they cover the 
same by fixing a wood centre to the fi k by any coi ient means, the 
said centre being made the desired shape and covered with sheet metal if 
necessary. Upon these centres they arrange metallic or earthenware tubes or 
half tubes, in combination with concrete, or they form a coating of concrete 
only, in which case they mix together ballast, broken brick or pottery, and 
Portland cement,in varying proportions, ig to the 4 
and this concrete they lay or spread on the wood centre, or not, as required, 
to the desired thickness, the outer surface being worked in to shape as in 
plastering. Where half round tiles or half tubes are used they might simply be 
laid on the wood centre, and their outer surfaces be covered with liquid or semi- 
fluid cement or fine concrete. They then apply a coating or covering of ordinary 
concrete to make up the required thickness. Cylinders or tubes may be laid in 
the above manner, and be similarly covered. They propose to so fix and dis- 
pose some of the tubes of the roof or covering as that they may be used as duds 
for the passage of air, water, gas, or smoke when required. They also propose 
to fix the chimney pots on the roof, and thus di with shafts. 
They propose to form openings for windows by employing curbs of wood, iron, 
or terra-cotta to receive the sash frames or skylights, and they further propose 
to bed iron fastenings 4 the concrete for attaching internal or external fram- 
ings. —Not proceeded wit 
2791. 8. JOHNSON, ove, near Darlington, Durham, ‘* Machinery for moulding, 

perforating, and pressing bricks, dc. ”_ Dated 4th — 1867. 

This invention cannot be described without ref 




















Class Siete den a 


Including Guns, Swords, Cannon, Shots, Shells, a Im- 
plements of War or for Defence, rd Carriages, dc. 
2725. R. ADAMS, Forest-hill, Surrey, “ Apparatus for ee ats cases 
Srom breech-loading fire-arms.”’— Dated 27th 

This invention relates to improved arrangement ot coi a ‘for extracting 
or withdrawing exploded cartridge cases from breech-loading fire-arms having 
hinged breech blocks for closing the breech end of the barrel, the act of opening 
the breech being the means by which the extractor is actuated to withdraw 
the cartridge case out of the breech end of the barrel. For this purpose the 
inventor mouuts the finger of the extractor (which acts upon the rim of the 
cartridge case to withdraw it from the barre!) upon a slide, mounted so as to 
move to and fro in a groove formed in the breech piece, in a parallel line or 
nearly so with the barrel. Upon the upper surface of the slide which carries 
the extractor an incline is formed, which is acted upon by another incline 
formed on the breech block, so as to move the slide and extractor outwards 
from the breech end of the barrel when it is opened. When the breech block 
is closed the sl.de carrying the extractor is moved back to its former position 
pa arm actuated by a spring mounted upon the breech-piece.— Not pro- 


2743. J. ELDER, Glasgow, “ Construction and mode of propelling and manceuvring 
floating batteries and other vessels intended for the purposes of naval defence 
and attack.” — Dated 28th September, 1867. 

The specification of this invention is too elaborate to be quoted here at suffi- 
cient length for an intelligible abstract. We may, possibly, describe and 
illustrate the invention in a future number. 

2778. H. HASCHKE, Watling-street, London, “ Breech-loading fire-arms.”~A 
communication.— Dated 2nd October, 1867. 

This invention relates to an arrangement by which a breech-block is drawn 
back and raised or turned up on a hinge, and the hammer by the same move- 
ment cocked or half-cocked, by means of a lever at the side of a gun, provided 
with a knob for moving it. The invention also relates to an arrangement for 
extracting the empty cartridge case. Refé to the drawings is necessary 
for a clear description of the invention. 

2837. J. H. JOHNSON, Lincoin's-inn-fields, London, “ Projectiles.”—A communi- 
cation.— Dated 9th October, 1867. 

This invention relates to the manufacture of shells, and other self-exploding 
projectiles, and consists, essentially, in so constructing such projectiles that the 
necessity for caps or priming is obviated, and, consequently, greater simplicity 
and economy of ion are The i jon cannot be described 
without reference to the drawings. 

2846. C. AVERY, Islington, London, ‘* Breech-loading fire-arms.”—Dated 10th 
October, 1867. 

This invention relates to fire-arms wherein the breech is closed by a block 
pivoted at its rear end to the sides of the breech chamber, which has an aper- 
ture in the top, the forward end of the block being turned upward through this 
aperture when the breech is opened. The improvements consist chiefly in the 
novel arrangement of the breech block, and in the peculiar construction and 
combination of the devices for operating the said block to open and close the 
breech, and for securing the same when the breech is closed; also in the 
peculiar arrangement of the trigger and main spring, in the devices employed 
in connection with the same, and the firing pin, and in the means for prevent- 
ing the accidental discharge of the piece before the breech is properly closed. 
The said improvements also consist in the novel mode of fixing and adjusting 
the bayonet. The breech block is made to slide back away from the end of the 
barrel, and to turn upward upon its pivot to allow the cartridge to be inserted 
into the charge chamber, which is formed in the said block ; the latter is 
operated by a hinged piece which is fitted below the breech chamber, and is 
forced down when released by its locking bolt by the main spring, which is a 
flat piece of steel bent into the proper form, and lying in a recess in the breech 
shoe. The locking bolt is drawn back by a lever and forced into its recess by a 
spiral spring. When the breech is closed, the block is kept solidly in place by 
& projection on the hinged piece which lies in the breech chamber behind the 
said block, and is connected thereto by a link or swivel; the firing pin is 
arranged to penetrate the under side of the charge chamber, and is driven into 
contact with the cartridge by ahammer which is pivoted to the hinged piece. 
This hammer is held when the arm is cocked by the trigger, which is arranged 
in line with the hammer and bolt lever, the said hammer lever and trigger 
being protected by a trigger guard of suitable form attached to the hinged 
piece. The bayonet is attached to a ring or ferrule, and is fitted to slide in a 
groove at the under side of the barrel, and when pushed forward is held by a 
spring catch. 

2695. J.C. BAYLEY and D. CAMPBELL, John-street, Adelphi, London, “ Pro- 
jectiles.”— Dated 25th September, 1867. 

Here the inventors do not claim or confine themselves to any particular form 
or size of elongated prejectile, but by way of illustration they refer to the pre- 
sent pattern used by the British Government for the Snider rifle, in which a 
parallel hole of about half-an-inch deep is formed in the front of the projectile, 
and afterwards filled with wood, the object being to lighten the missile in front, 
and thereby to secure more accurate firing. The improvement consists in dis- 
pensing with the said wood, at the same time retaining all its advantages, thus 
considerably reducing the cost of manufacture. In forming the projectile, as 








claimed by the inventors, the hole is made as before stated, but instead of filling 
it with wood, they leave a ag of metal at the front, which they after- 
thus forming the point and leaving a cavity. 


wards close over the said h 





They likewise arrange that the metal shall be so distributed as to a 
for the loss of weight by the extraction of the wood.—Not proceeded with. 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 
2708. G. H. J. SIMMONS, eo Hampstead-road, London, ** 
for :."—Dated 26th September, 1867. 
sat invenion relates, Prt 0 the receptacle for the oil being away from 


to the 
receptacle for the oil, and to a small chamber, attached to which is the burner ; 
the smaller tube is longer larger tube on the end that is fastened to 
the recep for the oil to allow of the to escape, while it is being 


it, preventing admi of at to the 
flowing into the small chamber before mentioned than is reyuired to supply the 
r. dl, its relate to lamps with more one 





. iy, the imp 

burner. Attached by means of a screw to the receptacle containing the cil are 
two tudes parallel to each other the tubes are furnished with stopcock or piece 
of metal to slide over their opening and enable the receptacle to be moved 
without the oil spilling ; the ends of the tubes not attached to the receptacle 
are unequal in length, and are inserted into a small chamber, the effect of 
which is, the oil flowing from the receptacle down the longer tube rises in the 

small chamber until it reaches the opening of the shorter tube, and by prevent- 
ing admittance of the atmosphere, the receptacle containing the oil keeps the 
oil at one level. Attached to the said chamber are pipes communicating to 
other small chambers, the bottoms of which are lined with wire gauze, and to 
which are attached to burners. The improvemeuts also relate to the lamp first 
mentioned, the receptacle of which is flat on one side, and to the top of such 
flat side Is attached a metal loop to permit of its being hung against a wall, and 
at bottom of such flat side is hinged a piece of wire or metal to admit of its 
being placed upon a table or other flat surface ane remaining upright. 
2741. BE. LEVER, Gorton, Lancashire, “ '—Dated 28th September, 1867. 

The object here is to enable more air to pass on the vessels containing oils, 
hydrocarbons, or gases to be consumed for the production of light than can be 
obtained from the ordinary single air holes with which lamps have hitherto 
been provided, the increased supply of air causing a greater intensity of light 
and the prevention of noxious fumes. To the upper part of each vessel the 
inventor fixes two or more tubes, open to the atmosphere, for causing one or 
more currents of air to circulate throuch the vessel, and thus enable more 
oxygen to be supplied.— Not with. 

2762. G. F. GREEN. Leeds, *‘ Combined billiard and dining or general table.”— 
Dated \st October, 1867. 

The object here is to combine with a dining or general table a billiard table, 
so that in private houses, for example, a separate room for a billiard table is 
dispensed with. Forthis purpose, upon the framework of an ord'nary table, 
the inventor mounts a billiard table capable of being raised up from such 
framework the required height by a worm shaft running from end to end of 
the frame and geared into worm wheels, which latter are connected to jointed 
levers connected to lugs on the underside of the billiard table. The dining table 
is formed by loose covers fitted on to the edges of the billiard table, and when 
it is required to use it as a dining or ordinary table, such covers being placed 
on, the billiard table is lowered on to the framework, and it is then the 
requisite height for that purpose.—Not proceeded with. 

2765. R. FLETCHER, Derby, “ Castor for furniture.” —Dated \st October, 1867. 

This invention mo Bove to castors for furniture or other purposes, and con- 
sists ofa cup and ball and bearing plate. The ball is spherical, and the cup 
flanged at the top and open at the bottom. The diameter of the ball is a little 
greater than the depth of the cup, so that when the bearing plate which closes 
the top of the cup is fixed thereto the ball projects through and below the 
opening before mentioned in the bottom of the said cup. The covering and 
bearing plate is fitted with three or more rollers which rest upon the ball when 
the latter is placed in position. These rollers, when three are used, are 80 
arranged that their lines of axes form an equilateral triangle, and when more 
than three are used their respective axes form a regular polygon. Bzing thus 
fitted the ball is free to rotate in any direction in which the article thereby 
supported is moved. 

2766. T. E. CLARKE, Apsley Cross, Somerset, *' Construction of bedsteads or 
mattresses.” — Dated \st October, 1867. 

This invention cannot be described without to the d 

2834. R REID and E. H. CRAIGIE, Kilmarnock, “ Mattresses, sofas, &0."— 
Dated &th October, 1867. 
This invention cannot be described without reference to the drawings. 








Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, 
Materials, Preparation and Preservation of phe’ 


and Inghting 
Brewing, Tannin , Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, fement, Paint, Paper, Manures, &c. 


2843. E.G. P. THOMAS, Brentford, “‘ Dyeing black and grey.”—A communica- 
tion.— Dated 9th October, 1867. 

At the present time there are well-known processes by which an aniline 
black colour may be printed upon cotton, but there is no known process by 
which either wool or cotton can be successfully dyed with aniline black. These 
results may, however, be attained by the following processes. To dye wool 
the wool is first mordanted by maintaining it for about aa hour in a boiling 
bath composed in the following manner:—Water, one litre; bichromate of 
potash, ten grammes ; sulphate of copper, six grammes; sulphuric acid, one 
gramme. The wool is then washed and introduced into bath of oxalate of 
aniline containing a slight excess of oxalic acid. This bath, which should con- 
tain about forty grammes of oxalate per litre of water, will enable the dyer to 
obtain in a few moments a most intense —_, The wool should not be dipped 
into the bath until the latter has acq' of about 40deg. 
Centigrade. The heat must then be yey but it should not be raised to 
the boiling point.—Not proceeded with. 

2760. G. ALLIBON, Worcester, and A. MANBRE, Baker-sireet, London, “ Im 
in apparatus applicable to the conversion of cereal and vegetable 


substances extracted from mal 
matters, and in the fe e + 
1867. 

Here the patentees construct a close vessel, usually of wrought or cast iron, 
and of a cylindrical form. It is built up in segments, and, by preference, each 
segment is made semi-cylindrical and of a convenient length. It is made with 
external flanges all round, and the flanges of the several segments fit accurately 
together, and are secured the one to the other by screw bolts. The segments 
are each covered internally with a sheet of lead, tin, copper, brass, silver, 
platinum, or other lining metal which will not act injuriously on the liquid 
with which the boiler or vessel is to be worked, or be injuriously acted on 
thereby. The edges of these sheets are turned down over the flanges of the 
segments, and when the ts are fixed together the lining sheets are 
firmly clamped between the flanges. The ends of the boiler or vessel it is 
preferred to make hemispherical and also in segments; usually they are made 
of cast iron and strengthened with suitable ribs, whilst the cylindrical part of 
the boiler they prefer to make of wrought iron. 

2785, A. M. CLARK, Chancery-lane, London, “ Treatment of cotton.”—A commu- 
nication.— Dated 3rd October, 1867. 

This invention relates to an improved treatment of cotton or other fibrous mate- 
rials, to be used for dental plates more particularly, and consists in mixing with 
cotton, flax, hemp, or other fibrous material which has been previously 
dissolved or treated with acids—as is now done in the making of collodion and 
gun cotton—shellac or other equivalent material, with or without suitable 
colouring material, in a state of solution, when the the mixture ia then dried on 
4 glass or other surface.— Not proceeded with. 


Class 9.—ELECTRICITY.—None. 


Class 10.-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
271 . J. JAMESON, Gateshead, “ The indication of value on cheques, bills of 
exchange, &c.”—Dated 26th September, 1867. 

Here the patentee perforates the cheque, bill, or other document in such a 
way or in some conventionally fixed manner to indicate the amount written on 
it, and so arranges the perforations that any additional perforation will indi- 
cate a reduced value; or he prints, water marks, or otherwise indicates on 
the cheque, bill, or other document a scale or scales of amount, cutting 
through, tearing or perforating which at a certain place or places will indicate 
the amount, or an approximation to the amount stated in writing; or he cuts 
off certain parts, or cuts, perforates, or tears the bill, cheque, or other docu- 
ment in any convenient conventionally understood manner, so that any further 
cutting, perforation, or tearing would indicate a reduced value, Silk threads 
may also be run through the paper so as to be involved in the perforation if 
desired. This mode of indication of value could also be — to affixed 











stamps, the cutting, perforation, or tearing of which might be made a legal 

obliteration. 

2720. A. V. NEWTON, Chancery-lane, London, —_ a to 
turning and screw cutting.”—A communication. — Dated 26th September, 
1867. 

This invention relates to <i. screw threads on pipes, bolts, and rods, 
whereby the work may be done 


th far greater rapidity than hitherto, and 
consists, First, in an improved one for ae the pipe or rod to be acted 

upon, and ome it to turn with th whenever the latter is turned, 
the pipe or rod being released vom the rotation of the mandril ceases, the 








May 1, 1868. 


THE ENGINEER. 








clamp being, -acting, and admitting of the pipes or rods 
P anseetet tn withdrawn from it without any loss of time. 

— oy the fd ped fey Soasmineeramaiios 

et sede, whereby the dhe may 4 — Not proceeded with. 


to grasp the pipe or rod, or be released therefrom. - 
2728. T. and O. VAUGHTON, Birmingham, ‘‘ Fastener for neckties, dc.” —Dated | 


This fastener is adapted for holding and attaching the bow ends or parts of | 





, Tid! or kerchief, and is composed of a front which be 
phar ray extent by being chased, ved, jewelled, , or 
otherwise, and to this part a back is attached con’ — 





brim has been completed. 
Slade placed in a circle to seize the brim, which clamps are in an inclined | 
ee nearly fitting the conical shape of the hat body when the hat body is | 
to be placed on the machine. These clamps, when the stretching of the brim | 
is to take place, receive a double motion, they being brought up to a hori- 
zontal position and then expanded. 
2732. F. BRANSCOMBB, Brewer-street, Museum-street, London, “ Apparatus 
in , surfacing, cutting, and ornamenting metal, wood, &c.” | 
a 27th September, 1867. } 

Here the inventor employs revolving cutters of forms suitable to the work 
to be , such cutters being mounted upon an axis to which rotary | 
motion is given in any suitable manner, as is well understood. e material 
to be upon is fixed in any suitable manner to a table or holder, 
which is. mounted upon a pin carried by a slide, which is capable of being | 
worked to and fro upon suitable guides by a screw, in a similar manner to the | 
slide rest of a lathe, such guides being carned bya circular plate, on the 
one of which are formed teeth into which a suitable screw takes, and | 

which rotatory motion may be communicated to such circular plate. The 
screw above mentioned is also carried by a slide working upon suitable guides, 
as before described with reference to the first mentioned slide. To the last- | 
mentioned slide is fixed a bar or rod provided with a suitable groove, in | 
whjch moves a stud or projection from a suitable rod or bar, carried by the 
table or holder to which the material to be operated upon is fixed. The last- 
mentioned guides are fixed to a plate which is capable of being turned into 
any desired position, and the edge or surface of which is provided with 
suitable marks or divisions to enable it to be turned to any desired angle.— 
Not pre with. 

2733. J. and J. A. HUGGETT, Eastbourne, Sussex, “ Manufacture of horse nails, 
&c.”—Dated 2th September, 1867. 

Here the patentees employ a hammer worked by power, by which a regular 
reciprocating motion is given to it. On the face of the hammer are two dies, 
one corresponding in form to the side of the nail, and the other to its edge. 
This hammer works upon an anvil also having the incline or bevel of the 
nail formed upon it. The bar of iron which is to be drawn down to form a 
nail is received in a holder which turns it one quarter round, and shifts it | 
sideways from one die of the hammer to the other after each blow, so that 
the bar may be alternately struck on the side and edge, and alternately by one 
and the other of the dies which the hammer carries. The holder for the bar 
to be drawn down may conveniently be an axis carried by a slide; the axis 
is d with the h so that it turns one quarter round between each 
stroke, first one way then the other. 

2734. F. MEYER and W. WAINWRIGHT, jun., Paradise-street, Lambeth, 
“ Manufacture of candles, &c.’’— Dated 27th September, 1867. | 

Here the end of the candle which fits into the socket is made with grooves | 
or recesses in it which penetrate towards the centre of the candle below the 
surface of the shaft, so that by rubbing away from the end of the candle the 
ridges or projections which separate such grooves or recesses the candle 
may be made readily to adapt itself to a socket of smaller diameter than its 
shaft. | 
2735. C. MOLE, Farringdon-road, London, *' Preparation of soles and heels for | 

boots and shoes.””"— Dated 28th September, 1867. | 

Here the inventor proposes to render soles of boots and shoes made of | 
leather, gutta-percha, india-rubber, or analogous material, stronger and more 
durable in wear without destroying the elasticity of the material. He pro- 
poses to use bolts or pins of solid metal or composite metal, and to insert 
them, through holes prepared in the leather or other material, into the sole 
before the boot or shoe is made, in order that boot or shoe soles thus pre- 
pared may be lied to the bootmaker perfect and ready for use.—Not pro- 
ceeded with. 

2737. L. LAINE, Paris, ‘‘ An improved fan.” —Dated 28th September, 1867. 

‘Lhe object here is to combine with or affix to fans, whatever form they 
may assume, or whatever material they may be made of, either a hand glass, 
binocle, or spyglass, or any other such-like or analogous optical instrument, 
and the invention consists in lodgjng these objects in a cavity provided in one 
or both of the fan sticks, as may be required. The hand-glass, binocle, or 
spyglass, furnished with its mounting, is retained in the cavity by a spring 
actuated by a thumb-piece projecting on the side of the fan stick, which has 
only to be pressed to open it by the barrel spring actually in use.—WNot pro- 
c0eeded with. 








2742. H. KILLoG, Newhaven, Connecticut, U.S.,** Manufacture of hats."—Dated | 
28th September, 1867. 

This invention relates to a peculiar formation of or coating for hat bodies, | 
and machinery for performing the same, and consists in taking vegetable 
pulp, whether perfectly dry or in the partially fluid condition, in which it is 
usuall loyed for ing to form it into sheets of paper in paper- | 
making machinery, and then mixing the same with a sufficient quantity of 
water, say in the proportion of fifty to eighty parts or thereabouts of water to 
one of pulp, in order to entirely separate the fibres from each other, that they 
may all be diffused through the water, similarly tothe manner in which par- 
ticles or moats float in the air, then introducing into the same animal fibre, 
such as wool, and from this mixture forming a hat body by placing the 
mixture into a vessel above a former constructed from perforated metal or 
other suitable permeable material, constantly agitating the mixture to pre- 
serve the above-stated condition, then, by suction from below or pressure 
above, forcing the water through the former, leaving the fibrous mixture 
thoroughly mingled and packed in sufficient quantity to form the body. 
Reference to the drawings is essential to a full description of the invention,— 
Not proceeded with. 

2744. M. HAMER, Manchester, “ Apparatus for manufacturing india-rubber 
tubing.” — Dated 28th September, 187. 

This invention consists in manufacturing india-rubber tubing by drawing 
strips of the material through a trumpet-formed orifice, whereby the edges of 
the said strips are brought together, | 
2746. T. SILVER, Southampton-buildings, Chancery-lane, London, ‘‘ Lubricating | 

packing.” —Dated 28th September, 1867. 





1 A a 


This invention consists in the ploy o r d , 
such as steatite, or any lubricating species of talc, brimstone, and stearine 

p ly or in bination, in tion with a tubular rope or gasket con- 
structed of any suitable fibrous material, the powdered sul ce or filling 
alone forming the centre or core of the said ro; The powdered substance | 
during the process of construction is distributed through the body of the rope | 
or fibrous material, the object of the core being to lessen the cost of produc- 
tion and increase the supply of lubrication.—Not proceeded with. 
2749. T. WESTON, Birmingham, “ Manufacture of or tal metallic tubes.” — 

Dated 3th 


, 1867. } 

The patentee claims making ornamental tubes by coating or covering a tube 
or foundation of iron, or a tubular or solid core or foundation of steel, by a 

process with a thin metallic tube, and passing the compound tubes or 
tube and solid steel core or foundation through ornamental rolls, whereby the 
outer thin tube is ornamented or impressed with the pattern or ornament upon 
the said rolls, substantially as described. 
2750. J. DimoOoK, Cheapside, London, “ Apparatus to be used boiling eggs, 
&c."— 30th September, 1867. - 

The patentee claims, First, the use of a fluid in a vessel surrounded by a 
slow heat-conducting material or an air cavity, as described. Secondly, the 
use of a fluid in a case arranged to act upon a piston or diaphragm which will 
transmit movement so as to release a catch and ring a bell, release a catch 
and allow a spring or weight to lift the eggs out of the boiling fluid, and ring 
a bell if required, as described. Thirdly, the combination and arrangement 
of the mechanism or apparatus forming the instruments described. 

2751. W. JAMES and W. HILL, “* Attaching and securing watch 
ins and similar articles to vests and other garments.”—Dated 3th Sep- 


chains 

tember, 1867. 

is a] consists of a plate formed of metal or other material possessing 
sufficient hardness and rigidity for the purpose to which it is to be applied, and 
on one side of which is placed a hook-like shank. To the other or front side of 
the plate is attached a ring, either split or otherwise, to which the chain is 
appended by means of another ring, or through which the bar ordinarily 
attached to chains commonly known as Albert chains may be passed. In 
order to fix this contrivance to the garment, a perforation or eylet-hole is 
made or formed in the latter, through which the hook-like shank of the 
before-mentioned plate is passed. A plate of metal or other suitable material 


het: 














is then placed on the other side of the garment, the hook-hke shank being 
passed through a hole or slot formed in the said last-mentioned plate, and to 
which is attached a small bent spring, which, working on a hook-like shank, 
securely holds the front plate in the desired position. 


| such boilers; and 


| 2780. W. SPENCE, 


| allowed to escape into the atmosphere, are carried into a 


2756. E. P. ae om, see 's-inn. 

aetna “Dated let October. 1667 
This invention cannot be described 
om. 3. G. JonES, Blaina Ironworks, 


presses them inwards, ov 
until the incline of the causes the slides to tightly nip 
the pulley or drum revolves it hauls on the rope and winds it forward. 
2761. J. L. FIELD, Kensii tn candles, and in moulds for 
moulding the same.” —Dated 1st , 1867. 
This invention cannot be described without reference to the drawings. 
2764. W. E. GepGE, Wellington-sireet, Strand, London, “‘ Match-bores.” —A 
ral t tan ube is in t similar to 
The outer appearance -boxes is in every respect sim 
that of other boxes, but an inside arrangement isolates all the matches, and 
holds them in such a way that they cannot fall out. This arrangement is 


obtained by two sheets of sand or emety paper previously undulated or corru- 
| gated. In bringing these two sheets together they form aseries of tubes, each 
of which lodge a match, these r being placed in them with the 


phosphorated part downwards, in such a way that to withdraw them from 
their cells a certain amount of traction must exercised, and this traction 
will cause friction, and thus the .match will issue from its case alight.—Wot 
proceeded 


with. 
2768. R. H. TAUNTON, Birmingham, ‘‘ Manufacture of strip or sheet iron for 
.""—Dated Ind October, 1867. 

This invention relates to the making of strip or sheet iron for the manufac- 
ture of tubes for locomotive, marine, or other tubular boilers or tubes required 
to be flanged or expanded. Hitherto a difficulty has existed in the manufac 
ture of tubes for the named, even when extra quality of iron is used 
to permit the operator without fracture to spread the ends outward so as to 
form flanges, an —- essentially important for securing iron tubes to 

this hitherto difficulty or defect has arisen from the fibrous 
course of the iron on the outsides of the sheets or strips being entirely in its 
lengthway direction. The object of this i is to this defect, 
which the patentee does by so arranging and building up the pile of iron from 
which he ag ew rolling out the finished strip or sheet that, instead of the 
grain of the finished tube being in its lengthway course, it is so arranged that 
a sufficient portion of the grain is distributed ference on both sides in 
a transverse direction, or more or less oblique, thereby permitting the tube to 
be hammered, beat, enlarged, and spread over into a flange without splitting 
or cracking on its lengthway or other direction under this operation. 


+i 





' 2769. F. PARKES, Birmingham, “ Manufacture of certain descriptions of nails” 


2nd October, 1867. 
The patentee claims the manufacture of nails known as “‘ clasp,” or such 
like description of nails requiring small heads and sharp points, in the 
manner substantially as described, that is to say, such nails being cut from 


| the ends of metal strips rolled thick in the middle and thin at the edges. 


2770. A. C. HENDERSON, Charing Cross, London, “ Sewing machines.”—A com- 
munication.— Dated 2nd October, 1867. 

The object here is to produce with one machine all the various species of 
stitches at present known, that is to say, the chain, the lock, and the shuttle 
stitch. The apparatus, as usual, is mounted on a table standing on cast iron 
feet, and supported by a cast iron plate, with openings therein for the play of 
the various parts. The details of the invention, as set forth in the specifica- 
tion, are too voluminous to be produced here.—Not proceeded with. 

2776, F. J. JEFFREY, Liverpool, *‘ Urinals.” —Dated 2nd October, 1867, 

This invention consists, First, in supporting the urinal proper on or by 
hinges or trunni or their hanical equivalents, so that it can be folded 
up when out of use, and made to lie flush with the wall, washstand, or other 





| structure in which it is fitted, and practically be invisible, presenting only its 
| side or back, which can be ornamented in any desired manner. 


Secondly, in 
combining with urinals supported according to the first of this invention 
a water supply pipe with a valve or tap therein, so that the folding down into 
position for use shall open the valve or tap and allow water to flow, and the 
folding up close of such flow, and, Thirdly, in making urinals constructed 
according to the first or both the first and second parts of the invention self- 
emptying an@ closing. For this purpose the patentee forms a receptacle at 
the back of the urinal proper into which the liquids flow. When these reach 
a certain weight the projecting part is overbal d, the tents discharged 
at the back, and the flow of water shut off. 
2826. J. B. HULME, Manchester, ‘‘ Apparatus to be used in excavating.” —Dated 
&th October, 1867. ° ‘ 

This invention relates to an improved apparatus for getting the earth to be 
excavated. The patentee employs a pick which, instead of being worked by 
hand, is fixed on a shaft driven by a small engine, and he prefers to give the 
pick a continuous revolving motion, which may be done by the ordinary crank 
motion. ‘The engine and pick are mounted on a suitable frame, which is sup- 
ported in such a manner that it may easily be raised or lowered or moved 
from side to side, as may be required, and so that it may be turned round to 








| enable the pick to work in different directions. 


2779. W. R. LAKE, Southampton-buildings, Chancery-lane, London, ‘* Machinery 
sewing boots and shoes.”—A communication.— Dated 2nd October, 1867. 

The object here is to produce sewing mechanism by which soles and welts 
can be united to the other portions of boots and shoes. The sewing mecha- 
nism is so made and arranged as to imitate in its operations the motions of 
the hand in hand sewing. The perforations through which the needle goes 
are made by an awl which recedes as the needle advances, the awl and needle 
being hung point to point on separate spindles or axes, or on the same axis if 


| desired. The work is placed on a last, which is held adjustably in a last- 


holder, and this last-holder is movable on a vibrating or adjustable table, 
which is pressed upward by a weighted lever, so as to press or bear the work 
constantly against the sewing mechanism or against the sewing gauge. The 
frame which carries the sewing mechanism is made to vibrate on a weighted 
lever instead of the table, if preferred. The sewing mechanism is combined 
with devices for stripping the leather from the awl and needle, and both the 
awl and the needle are operated by means of cam grooves or cams. The feed 
is produced by means of a feeding awl which has two movements, a vertical 
movement and a recip ing lateral , and in conj ion with the 
feeding awl there is a feed dog, which is connected to the same lever or arm 
that carries the feeding awl, the said dog having a blunt edge which rests in 
the usual “ channel” made in the sole of a boot or shoe to receive the 
stitches, and the feed dog consequently serves to guide the work. The said 
feed dog has no vertical movement, but only a reciprocating lateral move- 
ment, and it serves also as a gauge for the work to rest against. 

Qual 

—A communication, — ard October, 1867. 

This invention has for its. object the economy of fuel and labour with the 
maintenance of an increased regularity of temperature, and consists in the 
adaptation and application to ovens, boilers, and other apparatus in which 
heat is employed, of an endless tube disposed in a coil or coils in such a 
— as to be capable of recei heat from a furnace or fire-place, and 

roug: 








iV) 
which heated water is con to circulate. 
2781. R. DICKSON, Motherwell 
.”""— Dated 3rd October, 1867. 
Here the waste gases of blast or smelt furnaces, in place of be 
pipe or duct sii 
pact hag we on ‘ition, the ig te duct being a of 
chambers into which the blast from the blowing engine is led. On 
passing into the first annular chamber the blast escapes from it into the 
second annular chamber by an orifice situated at the side opposite to that from 
which it entered, and in passing through the series of chambers it continues 


to escape and enter them at alternate sides; thus a circulation of the blast | 


around the heated pipe or duct is effected, and the blast becomes the reci- 
ent of the heat ined in the ping gases. 
ated is led from one of the chambers by a pipe into 
ceeded with, 





the tuyeres. — Not pro- 


2782. H. D. POCHIN, , and E, HUNT, Manchester, “ Construction of fur- 
ae subjected to high tempsratures.” —Dated 3rd 


Salford, 
naces, flues, and vessels which are 
This invention consists in the use of chrome ore in the construction of fur- 
naces, flues, and vessels, or such parts thereof as are subjected to intense heat. 
—WNot proceeded with. 
2783. G. AR yew | Upper Thames-street, London, “‘ India-rubber mats,”— 


, 1867. } 
This invention relates chiefly to mats for cleansing the feet formed of | 


strips of india-rubber interwoven or Tr, and afterwards united by 


togethe: 
vulcanising, and consists in using twisted or spiral strips instead of the flat | 
proceeded with. . | 


strips hitherto employed.— Not 
2784. W. E. GEDGE, Wellington-street, Strand, London, “ Portable laboratory.” 
~ Dated 3rd October, 186 ‘ 


, 1867. 
Reference to the drawings is essential for an intelligible description of this 
invention, unless we devoted more space to it than we can here afford.—Wot 
proceeded with. 


2786. E. B. = RICHEBOURG, Paris, ‘‘ Mode of advertising."—Dated 3rd 


October, e 
Here the inventor avails himself of the external and internal surfaces of all 
kinds of small boxes or cases of wood, cardboard, and other 


_ materials in daily use, for the purpose of containing various articles, such as 


ity-court, Chancery-lane, London, “‘ Ovens, boilers, dc.” 


, Lanark,, “ Heating blast for smelting and other | 


The blast after being | 
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lucifers, pipe-li sealing perfumery, 
cayeed tke or binales and onion ond custeses be geen 


blac , pre- 
ms than ti 4 
printing or fixing thereon advertisements of other persons the 
turers or vendors of the said goods.— Not proceeded with. 
2787. G. TOWNSEND, Hunt End, Redditch, Worcester,“ Manufacture of machine 
."—Dated 31d October, 1867. “ 

This invention consists, first, in making machine needles with three’or 
more longitudinal grooves, instead of two Ag 
patentee prefers to use three grooves, the third being situate the 
shank of the needle. The advantage of this third ia that it receives 
the sewing material and ensures the formation of loop ; or to attain the 
same t with two grooves only he forms the back groove in different 
depths of sinking. 

2783. G. MILLOR, York, ‘ Machinery for the manufacture of nails and spikes." 
3rd October, a. v 
construction and arrangement or combina- 
of feeding rolls for feeding the rod of iron into the machine 
operating the said rolls, substantially as described and illus- 
construction and or 
the eccentric rolls and racked slides 


. Secondly, the 
for dating the salle apie md tt 
tng of the or spike, and the means of operating 
substantially as described and in the 
combination of the 


of. 
Thirdly, the construction and 
of the heading tool, and the means of 
as to make it act 
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the dra general arrangement or combination of the said 
feeding, gripping, pointing, and confining parts, and the cutting off tools into 
a machine, substantial] described and illustrated in the drawings. We 


cannot here devote 

for carrying out the 

2793. A. FORD, Arthur-street West, London, “ Apparatus for assisting swim- 
."—Dated 4th October, 1867. 

Here the inventor provides a glove to be worn on each hand, between the 
fingers of which is placed a material which, when the hand is extended, 
shall represent a membrane, filling up the natural spaces between the 
and the fore finger and thumb, which forms folds between the 
when they are approximated to each other, after the manner of a duck’s foot, 
—WNot proceeded with 
2794. J. GUTMANN, Berlin, “ Sewing machines."—Dated 4th October, 1867. 

This invention cannot be described without reference to the drawings. 
2799. J. H. JOHNSON, Lincoln’s-inn-flelds, London, “‘ A; employed in 

the manufacture of braid.” —A communication. — 4th October, 1867. 

This invention consists in the use in braid-making machines of a recipro- 

a h” needle, operating in combination with a vibrating lever and 
certain thread guides, so as to produce a braid from a thread carried by the 
lever; also of a certain plate and spring combined with the above, in order 
to flatten the braid as it leaves the machine, The invention cannot be fully 
described without reference to the drawings. 
2800. R. HATTERSLEY, Manchester,“ Apparatus for distributing printers’ 
ready for hand or machine ."'—Dated 4th October, 1867. - 
The object here is to distribute type 


from the line as set up for printing 
opera’ by upon keys, the type being suenigehatel or acted ¥ 
entirely by the mechanism, the operator having pag | to distinguish each 
as it comes forward, and press a ne | ey to distribute the 
type into its proper receptacle with great rapidity. improvements, when 
used for distributing type ready for use in a composing machine, are com- 
bined with a modi: form of the machine for classing for which letters 
patent were granted to the present patentee on the 17th December, 1862 
(No. 3365), but when used for distributing type into the ordinary ters” 
type case only a short length of the channels or grooves leading to the table 
are used, shoots being substituted, so that the type may slide down inclines 
by gravity to their own particular case, We cannot here produce the details 
of the invention. 
2805. W. LOW and J. TREADWELL, the Borough, Surrey, ‘' Rivetting the soles of 
boots and shoes.” — Dated 5th October, 1867. 

This invention consists in rivetting the soles of boots and shoes in a groove 
or channel with a particular shaped rivet, in such a manner as to present all 
the appearance of a sewn boot or shoe, having also greater strength and re- 
quiring fewer rivets. 

2807. A. BRADBURN and 8S. T. MARSH, Birmingham, “ Jointed rules.” — Dated 
5th October, 1867. 

This invention consists in providing a means whereby: jointed rules, 
whether single, double, or of more folds, may be fixed and set rigidly to 
any desired angle, or to form a straight edge. This is effected, for instance, 
in the case of a single-jointed rule, by the employment of a slide or bolt 
working by a slot upon suitable pins or guides, and this slide or bolt is 
attached upon one of the inner edges of the rule, so as to slide in and out of 
the jointed position which is suitably recessed at given angles for such pur- 
pose, a thumb-piece or other similar means being provided for actuating the 
slide or bolt. In applying the invention to rules having a number of joints 
or = the patentees can use such number of these slides or bolts as may be 
requisite. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

FINISHED Iron: Only Little Improvement: First-rate Firms best off 
—TaHe Sraike: Millmen Generally Resuming: Most of the 
Puddlers Still Out: What they Receive: What they Expect— 
ANTICIPATED Dg&sTRUCTION OF THE UNION—MaRrKED Diwinv- 
TION IN THE Season DemMaND—T'HE Foreign Competition : 
Very Great in Rails: Ii Given —RussiaN TERMS OF 
PaymMent—Pic Iron: Inactivity—OoaL: Quiet: Unemployed 
Labour -- Harpwares: Slightly Improved: Builders’ Iron- 
mongery and Strikes: Fair Demand for Tinplate and Japanned 
Goods — Tue “Tea Fioat:” Enormous Make — Farmers’ 
REQUISITES IN DEMAND—MARKED Depression 1n Epa@s Toots 
—*THOUSAND” Natts: Reduction in Price for Making: Antici- 

ted Result—A SMOKE-CONSUMER: Magisterial Proceedings— 
EXTENSIVE SUBSIDENCE OF MINING SURFACE, 
THE condition of the iron trade of South Staffordshire has improved 
very little in the past week. There are only a few firms che are 
better off for orders now than they were then. They are chiefly 
houses of the first position and the iron is of a miscellaneous 
| description in respect of the denominations, though not of the 
| quality, which is good. In all such cases the mills have resumed 





| at about ten per cent, reduction upon the old prices. Here and 
| there, too, Pr dlers have gone on, likewise, at the drop, but there 
are few puddlers at work com with the millmen. There is 
reason to conclude that the p’ who are in union remain from 


| work in order to get back from the union as much as possible of what 
| poy bee paidin. Those who have fully paid 
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to be taken by Belgian If this should prove to be 


iti hom it however, been re- | colliery at Cwm where had to work on th 
been offered to a British firm, by w! i 1 nama ery 7 they engaged to work on + 


by colliers.and bankwomen. Immediatel: 
on their arrival the turnouts sought their company, and foun 


case, there will have been as vast a ee | oon about fifty of the men and several of the women had come 


rails that during this year have r 
placed upon the Continent. With the rails have also gone the 
accessories of spikes, bolts, nuts, &c. It may be replied that if the 
terms of payment are unsatisfactory then British manufac- 
turers may gainers by the loss; but the reply is that better 
terms would have been obtained but for the 

be hoped that in this case that will occur which happened some 
time ago, in which an order for precisely the same quantity went 
to Belgium in the first place, but came to this country eventually, 
because, after negotiation, the terms in that case did not. suit 


jum. 

Bother is little doing in the pig iron department. Consumers 
will not in till aor bnow Chin thotenelb boosted by 
the lers returning to work. . 

e colliers are all employed for whom work can be found; and 
there is surplus pit labour ready to be employed in other districts 
if it should be sent for. 

The hardware and engineering trades are all slightly better off 
this week, as well in Birmingham as in the numerous towns, large 
antl small, which surround it. Still trade is generally quiet, and 
the prospects in the heavy branches are not regarded as encou- 
ang. Nor do the makers of goods classed as builders’ iron- 
mongery look for a brisk trade, owing to the threatened strikes 
amongst different classes of operatives employed by the 
builders in different parts of the kingdom. For finished goods 

foreign inquiry comes chiefly from India and the Anti- 

7 the worst. The 

lers out, alike in the manufacturing and the rural districts, 
continue to send home slightly better sheets, chiefly for tinplate 
and japanned goods. With the rural districts also a considerable 
trade is being done in fencing and other farming requisites mostly 
in demand at this time of the year. In edge tools. the demand has 
fallen off in a more perceptible degree than has been observable 
for years past, the leading colonial and other markets being now 
almost silent. Hollowware casters are pretty well employed, and 
brass casters are doing alittle more, but still comparatively trifling. | 
The tinplate workers are doing the most of any branch. 

Those firms in that department who have specialties are quite 
busy. One establishment in Wolverhampton has undertaken to 
make the new little article of about the size of a hen’s egg known 
as a tea-float, and the demand for it is so immense that already 


and been down in expectation of obtaining 


tition. It may | Th 


; employment with their old com- 
|rades. Immediately on making this discovery the old hands 
| commenced a subse and by Thursday they had: raised suffi- 
| cient money to defray the expenses of fifty-one men aad seven 

women in ing to Bilston, to which place they have. again.gone. 

e of men-and, women have gone into work, and 
they express themselves satisfied with the wages they earn, and 
the accommodation for them. The conduct of the turn 


outs is begi to get more violent, owing no doubt to the intro- 
duction of fresh hands from Staffordshire and Cornwall, and at 
Abe , Mr. Charles Gratrex, son of Mr. Thomas Gratrex,. has 


been by the colliers, and had it not been for the timely 
assistance of railway officials and some other persons he might have 
been seriously injured. It appears that immediately he was 

ised a crowd of the men and their wives followed him, 
throwing stones and other missiles; but in an almost oe 
manner he escaped without any injury. At the Caerphilly Petty 
Sessions on Tuesday, Benjamin Richardsandsix others were charged 
with assaulting and beating several of the Cornishmen recently 
engaged at the Rhos Llantwit Colliery, and although Mr. Bradgate, 
whoappeared for the defendants, ably argued that if there had been an 

4 committed the defendants were not the men, the Bench, 
| after one hour and a-half consultation, came to a different conelu- 
| sion, and said inasmuch as there was a certain amount of bad feel- 
, ing towards the ‘* Knobsticks ” by the Caerphilly colliers, who they 
| were determined to make an example of for others, they fined 
| the defendants in sums varying from £3 17s. 6d. to £1 14s. 9d. each. 
The turn-outs are now beginning to see that they have chosen an 
unfavourable time for a strike, and there are symptoms of them 
es to work on the masters’ terms in the course of a week or 


A new Gas Company is about being formed at Carmarthen, and 
al the sum of £4500 has been subscribed, and no doubt exists 
as to the company being registered in.a few days. 

John ee jun., Hsq., Cowbridge, has been elected a 
director of the Taff Vale Railway in the room of Richard Fother- 
gill, Esq., resigned. 

On Thursday a splendid iron steam dredging machine was 
launched from Mr. Michell’s yard, Bute Esplanade, Cardiff. She 
is 100ft. long, with a b th. of beam of 27ft., fitted with a 
50-horse power steam engine, attached to which are three screws 
to act as propellers, As she only draws 6ft. of water it was im- 








rodigious numbers are being sent away every week. 
7 A reduction in the price for making ‘‘ thousand” nails _— 
declared by one firm in the Dudley district will, it is feared, lead | 
to the renewal of the recent labour dispute there, { 
The difficulty of consuming the smoke at a colliery engine boiler, | 
which led to magisterial proceedings at Bilston six weeks ago, when | 
the proprietor was summoned under the new Smoke Consuming | 
Act, has been removed to the satisfaction of the complainant by | 
the application of the patent of Tildesley and Bird, of Willenhall, 
ich is now in its provisional stage. This came out at the 
adjourned hearing of the case at Bilston on Tuesday last, when the | 
complainant spoke in very laudatory terms of the efficacy of the 
apparatus, which he believed saved one-half the fuel, and would | 
cover its cost in six months, The method is getting into use in | 
South Staffordshire with tolerable freedom. Its principle is that | 
of open slanting bars in front of the boiler, the coal being —— | 
ous through a hopper (charged a few times during the day), 
and air passing werm under the grate and catching the smoke just 
on its ascent to the bridge, sending it over ina fierce flame. Not | 
only is there a saving upon the reduced quantity of fuel used, but 
likewise upon the wear and tear of the boiler, which does not 
suffer from inequalities of heat. 
What is known in Staffordshire as a “ crowning-in” happened a 
few days ago at about a mile on the Dudley side of Wolverhamp- | 
ton, on land belonging to the Duke of Sutherland. Limestone 
had been got some two hundred yards beneath the surface, and in | 
the working caverns some 60ft. high had been made. The pillars 
which had been left to support the surface have recently been 
thinned, and thereby made too weak to bear the superincumbent | 
earth. This gave way with a sound as of distant thunder, which 
continued more or less throughout six hours. All that time the | 
land went gradually down. The space affected is about fifty yards | 
long by the same in breadth. A tree estimated at 40ft. tall has 
disappeared, and the surface of the cavity is about 20ft. from the | 
surface of the surrounding land, which, like that of the subsidence, | 
is under tillage. 








WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) | 
Tae Iron Trave: The Tendency to Improvement Checked by the | 
© Strike in Staffordshire and the North of England: Efforts to 
obtain Higher Prices : Orders Cuming in a Little More Freely, and 
Works Better Employed: Exports Gradually Increasing : Im- | 
proved Demand for the Miscellaneous Qualities—THe TINPLATE | 
TRADE: Considerable Reduction of Stocks, and Works fully | 
Employed—Tue Steam Coat TRADE: The Strike: Introduction 
of Fresh Hands from Staffordshire and Cornwall ; Violence of 
“the Turn-Outs—CARMARTHEN New’ Gas Company—ELEcTION 
or A DrrecTtoR oF THE TaFF VALE RAILWAY—LAUNCH OF A 
Srzam DrepGinc MACHINE AT CaRDIFF—CUTTING THE First 
Sop or THE Newport ALEXANDRA Docks. 
Tur tendency to an improvement which recently set in in the iron 
trade of the district, and to which reference was made in last week’s 
report, has been somewhat checked by the strikes in the iron-pro- 
ducing counties in the north of England and Staffordshire, both 
makers and buyers eyincing more caution in entering into transac- 
tions than they otherwise would, and this feeling will no doubt 
continue until the strikes are at an end. Makers are endeavouring | 
to obtain higher prices, and if an advance of from 15s. to £1 per 
ton can be obtained on a permanent basis then there would be 
strong hopes of something like former prosperity and vigour being 
again witnessed, Orders are upon the whole coming into the dis- 
trict a little more freely, and some of the works are going a greater 
number of turns per week than has been the case for some time past, 
but purchases’ are as yet small as compared with the lowness of 
stocks in the hands of home buyers. Requirements, however, are | 
known to be large, and sooner or later larger orders will have to 
be given out. e clearances to the United States are gradually 
increasing, and the exports for the month just ended will un- 
doubtedly show an increase over those for the month of March. 
Advices from the Russian markets and United States are considered 


satisfactory, and indicate that a fair amount of business will be | 
From the continental | 


transacted during the summer months. 
markets inquiries are about the average. The signature of the 
treaty of commerce with Austria will no doubt have a favourable 
effect on the iron trade as time progresses, and as the resources of 
the vast plain of the Danube become developed, and railway 
communication is extended in the empire. For the miscellaneous 
qualities the improved demand which lately set in is still main- 
tained, and for pigs the principal inquiries are for the best brands 
for the manufacture of tinplates. Stocks in the hands of tinplate 
makers have been considerably reduced within the past few months, 
and the men at the various works are, as a rule, working full time. 
There is an average demand for steam coal for the mail packet 
stations, French markets, and Mediterranean ports. The termi- 
nation of the war in Abyssinia will no doubt check to a slight 
extent the demand for the East, but it will have no material effect 
on the exports, as for some few weeks past there has been a slight 
falling off in inquiries from that quarter. There is an increase in 
the demand for house qualities, but, although the supply is some- 
what diminished owing to the strike, there is no improvement in 
the prices. Last week about 150 colliers and several bankwomen 
were brought from Bilston, in Staffordshire, to the South Wales 


sible to get 2 powerful screw to act, and three of smaller 
iameter were substituted. She carries her own coals, and is in 
every way fitted as a sea-going boat. She has two rows of buckets 
capable of raising 3000 tons of earth per day. From the peculiarity 
of her having three screws she is named the Novelty, and she is 
more particularly intended for dredging the river Bann, in the 
north of Scotland, Mr. Michell having a contract to dredge that 
river. She is the largest vessel of the kind built in Cardiff, and, 
somewhat singularly, is built by the same person who built the 
Lady Bute, the first steam vessel built at that port. After com- 
pleting the dredging of the river Bann, the Novelty will be sent 
to the Continent for the same purpose. 
It is intended to cut the first sod of the Newport Alexandra 
Docks on the 14th inst., but it is not yet decided whether there 
will be a public demonstration on the oceasion or not. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LivERPoot: Mersey Steel and Ironworks Company: Liverpool Tram- 
ways Bill: Mersey Docks and Harbour Board-~-Nor?s-Eastern 
District: Steam Shipbuilding: Weardale and Shieldon Water- 
works: State of Trade, &c.—STaTE oF TRADE: Sheffield: South 
Yorkshire—Oaks CoLLIeERY—SocraAL Reroxm AT SALFORD— 
Souta LANCASHIRE COLLIERS’ STRIKE—PROPOSED TRADES’ Con- 
GRESS AT MANCHESTER. 

A SPECIAL meeting of the Mersey Steel and Ironworks Company 

was held at the Law Association Rooms, Liverpool, on Saturday, 

to consider a resolution for reducing the nominal eapital of the 
company. The chairman (Mr. J. Campbell) stated that the com- 
pany had now no financial difficulty at all in its way, its debts be- 
ing all paid, while there were none outstanding. He therefore 
moved that the capital of the company be reduced to £500,000, and 
that the 40,000 shares into which the capital of the company is and 
shall continue to be divided shall be shares of £12 10s. instead of 
£20 each, and that all necessary steps be taken for giving the reso- 
lution full effect under the Companies’ Act, 1867. The resolution, 
which we have summarised, was put and carried. The chairman 
stated that Colonel Clay was under notice to leave the concern as 
manager, and that his time would expire June 6. The pending 

Liverpool Tramways Bill seeks to obtain from Parliament power to 

construct no less than thirty-six tramways of an aggregate length 

of 385 miles. Mr. Newlands, the Liverpool borough engineer, has 
attended certain experiments for lighting the streets of Glasgow 


} and Perth with the lime light. He recommends that an experi- 


ment should be made in Liverpool. Mr. G. F. Lyster has reported 
to the works committee of the Mersey Docks and Harbour Board 
on the yielding of the river wall at theCanada Dock. Mr. Lyster is 
of opinion that in order to prevent the present construction from 
falling outwards it will be necessary to support it by constructing 
a heavy and substantial mass of masonry in the form of a counter- 
wall along its entire face, so as to counteract the great thrusting- 
out pressure which has of late increased to a somewhat alarming 
extent. The length of wall which will have to be treated more or 
less in this manner is 1100ft., and the cost will probably amount 
to about £18,000, The proposal made by Mr. Lyster is to be 


' carried out. 


With regard to the northern district we may note that the chief 
‘launch of the week has been that of the Nestor, a screw steamer 
of 1700 tons, from the yard of Messrs, Leslie and Co. Messrs. 
Leslie are about to build a large screw for a North Shields firm. 
Messrs, T. and W. Smith, of North Shields, have begun a 
| a large screw of 1100 tons for the Black Sea corn trade. She wi 
have engines of 100-horse power, which are building by Messrs, 
Thompson and Boyd, of Newcastle. Messrs. bape and Boyd 
are busily employed in building marine engines, and Messrs,. Red- 
head and Softley, of South Shields, are similarly active. The 
Cumberland coal trade is not very brisk; the pits about Aspatria 
| are busy, but near Whitehaven, Maryport, and Workington con- 
| siderable dulness prevails. The Weardale and Sheldon Water- 
works are being carried out with rapidity. The works near Wilton 
junction are in active course of construction, and the mains 
|are being laid westward from thence towards Crook. At 
Sheldon and Southchurch and neigh the mains are 
already laid. Tenders are also solicited for the construc- 
tion of two large storage reservoirs and other works on 
Waskule Moor, Weardale, <A meeting of the Cleveland Institu- 
tion of Engineers was held yesterday week at Middlesborough. A 
wi was read upon ‘The Wilson Blast Furn by Mr. T. 
/hitwell, who submitted from the results already 
working of this furnace at the Thornaby Ironworks, South 
Stockton, that its adoption would secure a saving of 2s. 6d. per 
ton on puddied iron. The furnace had also the distinguishing 
quality of consuming its own smoke. He stated that the workmen 
were adverse to the introduction of this furnace, owing to the 
economy in labour and the profit to be derived from its use by the 
masters. On Saturday, at Low Walker, Messrs. J. Wig 
Richardson and Co., of Low Walker, launched a spar-dec’ 
screw steamer for the,Nordenfjelske Steam Navigation Company 
of Norway as an additien to.that company’s fleet, and intended to 
ran to Hamburgh. The dimensions of the vessel are:—Length 
between perpendiculars, 170ft. by 25}ft. and [4}ft. The machinery 
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the débris was nearly filled and the men were about te direct 
attention to Wood Saati: whee more than seventy bodies are 
known to have been left at the time of the explosion. 

A meeting was held at Salford yesterday week to take steps with 





the view of providing improved dwellings for the working classes i 
that town. The scheme was fully explained by. the Meee of 
Salford, and shares were subscribed for on the spot to the amount 
of nearly £6000. 

The South Lancashire colliers’ strike has continued during the 


last few days to be a subject of some anxiety. 
Pr... aaeceaasaanid is to be held fm Manchester on Tuesday, 
une ‘ 
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1868. 1867 
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Foreign pale.......e..02..| 39 0 0.. 0 0 0} 3940 0.. 40 0 0 
Brown .eccsecesessccee| 3610 0., © 0 0) 37 0 0.. 3710 0 
Lard .cecccccevcccoccecce eos | 73 0 0.. 0 O 0} 644 04.. 00 0 
PallOW .ccccccovedevscccecs 137 0 0.. 0 0 o| 36 0 0.. 38 0 0 
PRICES CURRENT OF TIMBER. 
1868. , 1867. 1868. a 
Per loai— £524 «/4 & £ 8, || Perload— 42464464 4, 
seseeceeenesd 10 1210 | 9 0 1010 || Yel. pine, per reduced 0. | 
Quebec, red pine .. 310 415] 3 0 410 Iss quality 17 01810 17 019 10 
ine.. 215 4 5) 215 4 0 Qnd do... 11 012 0 19 018 0 
.0 0 0 0] O O O O || Archangel, yellow. 11 013 0 128 O18 0 
7515 515| 5 5 6 0 || St Petersburg yel.. 10 10 1i 10| 10 10 17 O 
7310 410| 310 410|| Finland ........ 710 61) 8 6 9 0 
.310 5 0 vl) 80 Memel cosscorsee © 9 8 9 g 00 ¢ 
. 0 Gothenburg, oo 
"406 0] 320 60 Shite 8 0 9 0] 8 0 810 
5 4.0] 2 0 3 10'|| Gefie, yellow...... 9 01010} 9 O11 0 
eas ee 3s 9 01010] 9 01010 
ine denathh 235 115 2 0 ian. poy #¢ 18 035 0} 18 022 0 
Masta, Quebd rd.pine 6 0 0 v yellow .... 
a 5 0 6 0] & O 6 O|/ Deck plank, Dut 
ibe 0 00/000 Ol] pert wf 0m 1 3 ous 
Lathwood,Daatuftm 5 0 7 0} 410 5 0 |} Staves, per : 
‘St, Peter's 6 10 9 &| 610 7 10 || Quebec pipe...... 70 075 0} 8@ O90 9 
Sraetthenees S10 1410 29 10 || Baltic crown » tlh Ale 
sere TaeBruce 1310 15 10/13 19 15 10 || pip> nee b 22.286 O|150 180 0 














Tas Munnar or Mr. Fusk.—On the evening of the 16th inst., 
at half-past seven o'clock, Mr. Henry Fink, the director of the 
workshops belonging to the Almansa, Valencia, and Tarragona 
Railway, was most barbarously murdered by being shot through the 
head as he was entering one of the city gates called “* Rusafa,” on 
his way home from the works. The assassin is supposed to be one of 
the workmen who was fined five reales (a shilling) for misconduct, 
and up to the present time the authorities have not succeeded in 
taking him, although the Vice-Consul (Charles Barrie, Esq.) has 
offered a considerable reward for his capture. Mr. Fink has 





ieved in the | depen 
| “Palleres,” or shops, for the last seventeen years, and was much 


| respected as being an industrious, sober, and intelligent man. He 


left a wife and thirteen sons and daughters, six of whom were en- 
i dent upon him; he has held the directorship of the 


was sent to Spain by Mr. Slaughter, of the firm of Stothert, 
Slaughter, and Uo., Bristol. On the 18th the body was buried in 
the Protestant cemetery, which was followed by all the English 
living here, besides two or three hundred workmen from the 
sh 


Moxocnams of every conceivable design. Crests, Armorial 
Bearings, &e., in gold, or enriched with enamel and gems, have 
been introduced as decorations for J. W. Benson’s Watches. By 
appointment to the Prince of Wales. Old Bond-street, West- 
bourne-grove, and Ludgate-hill, See price list.—[ADVT.] 


The recovery of a body at.this point was somewhat unexpected, as. 
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COAL IN SUSSEX. 
No, I. 

Some years have elapsed since Sir John Herschel, in his 
“Preliminary Discourse on the Study of Natural Philo- 
sophy,” referred to an attempt which had been made to 
establish a colliery at Bexhill, a village contiguous to the 
sea coast, about five miles to the west of Hastings. At this 
spot, at the commencement of the present century, a shaft 
was sunk in search of coal, and m ceengaars' pSapenny 
it is said, of £80,000. In his criticism on this undertaking 
Sir John Herschel says the effort —_ abortive, “as 
every geologist would have at once declared that it must, 
the whole assemblage of geological facts being adverse to 
the existence of a regular coal-bed in the Hastings sand, 





it was at a considerable height above them, the Bovey 
coal belonging to the miocene beds of the tertiary 
formation, while the strata in which the boring was con- 
ducted belonged to the lower cretaceous group of the 
mesozoic or secondary formation. It is also ‘o ble 
that the operation was abandoned, not through an absolute 
failure in the search, but through the irruption of the sea. 
Mantell observes :—“ It is not a little curious that research 
for coal in so improbable a situation should have been 
attended with the slightest indication of such a substance 
since, if in the present infancy of geological science we 
may venture to draw any general conclusigns from esta- 
blished facts, there was every reason to suppose that such 
an attempt must have proved abortive.” 

The spot where the adventurers commenced to pierce 


while this on which Bexhill is situated is separated from the | the soil must have been near the junction of the Wealden 
coal strata by a series of interspersed beds of such enormous | clay and the Hastings sand formation. Bexhill itself 


thickness as to render all idea of penetrating through them 
absurd.” There is no reason, however, to suppose that the 
parties who sank this shaft had any idea et snide the 
actual carboniferous system. Sir John might have modi- 
fied his criticism by referring to the fact that coal of a 
certain kind is found at Bovey Tracey in a formation much 
higher up in the geological series of the earth’s crust than 
the strata at Bexhill. Neither is the Bovey Tracey cpal 
valueless, the quantity raised at/the present time being as 
much 4s 11,000 tons per annum. The quantity is doubt- 
less small when compared with the product of the northern 
and midland coal fields; but the fact of its utility—so far as 
it goes—is undeniable. This is just the point which we 
have in view in reference to the possibility of findin, 
mineral fuel in the Wealden formation. We may be tol 
that what we find is not coal, but lignite; and that whether 
lignite or coal, there is very little of it to be had. Still, we 
venture to think, the article so discovered may be a useful 
fuel, though not equal to Wallsend or Silkstone; and, as for 
the quantity, it is just possible that further research may 
show it to be more abundant than has hitherto been 
thought. It is also to be remembered that while only a 
certain thickness of coal can be worked with a profit in 
the regular coal field, this is the result of a certain price 
which coal commands in that locality. In the Wealden, the 
tariff of the coal merchant is very much higher than the 
cost of coals within a few miles of the pit’s mouth. In New- 
castle the ordinary consumer pays but a few shillings per 
ton. In Sussex the price paid is about 28s. for coal of 
equal quality. This enhanced value of the commodity as 
we advance towards the south-east of England must. there- 
a ee proper a in ——s whether 
it would possi to work small deposits of mineral 
fuel in the Wealden formation. sit 

Since so grand an experiment seems to have been made 


_in search of coal.at Bexhill, it —_ be well to consider 
t 


what was the actual nature and result of that experiment. 
In entering on this inquiry we must be pre to find 
the term “coal” applied where its application admits of 
dispute. Those parties who consider that coal is, properly 
speaking, a denizen of. the strata which lie below the new 
and above the old red sandstone systems, or, in other words, 
below the Permian and above the Devonian beds in the 
ozoic foxyspation, will of course not allow that coal can 
found oafehaes else. Yet very good fuel, of a mineral 
character and vegetable origin, which practical people accept 
and use as coal, is undoubtedly found in other formations. 
The progress of geological science is indeed favourable to 
the popular view, and we are now told on very good autho- 
rity that “although seams of lignite are occasionally found 
in the cretaceous and oolitic systems, yet, generally speak- 
ing, the secondary strata—the chalks, oolites, and new red 
sandstones—are » cere by the presence of true coals. 
The seams may not be continuous over extensive areas— 
that is, may thicken and thin somewhat capriciously—but 
still mineralisation of the mass is complete, and we are pre- 
sented with bituminous coals of varying commercial value.” 
The Kichmond coal field, in Virginia, as described by Sir 
Charles Lyell, is a notable instance of true bituminous coal 
being found where the geological principles relied upon 
some years ago would have declared that they could not 
exist. The main seam in the Virginian coal measures is 
from 30ft. to 40ft. thick, and Sir Charles Lyell says “the 
coal is like the finest kinds shipped at Newcastle, and 
when analysed yields the same proportion of carbon 
and hydrogen.” Without claiming for the Wealden fuel 
such a high character as this, we may yet allow that the 
term “coal” is not to be denied to the Wealden product 
merely because it does not happen to be located between 
the two red sandstone systems. 

Referring now more immediately to the Bexhill experi- 
ments, we quote the following statement. from Mantell’s 
“ Fossils of the South Downs, or Illustrations of the 
Geology of Sussex,” published in 1822 :—“ It appears that 
the enterprise originated from the suggestions of a Mr. 
James, who was sent to Bexhill in 1804, to survey the 
estates of the Duke of Dorset. This gentleman perceiving 
some resemblance between the.strata ex: by the wells 
at Bexhill barracks, and thdte which occur at Bovey, 
imagined that a bed of coal might be found at the depth of 
about sixty yards. In consequence of this idea, a company of 
adventurers was soon formed, and the requisite operations 
were carried on in a close near the sea shore.” if 

From the records given by Mantell, we learn that 
the estimated depth of sixty yards, or 150ft., was 
So far verified that when the boring had reached 
a point of 160ft. from the surface, a seam of 

strong coal,” as it is termed, three feet in thickness, 
was actually reached. Mantell then goes on to say:— 

The borings were continued, but no account remains of 
the nature or depth of the strata; mention is made of a 
second bed of coal, 4ft. 6in. thick, the coal of bad quality 
and very sulphureous. Salt water oozed through the divi- 
sions of the beds, and although an engine of 80-horse 
wer was employed the works were completely inundated.” 

t will thus be seen that the operators were not moved b 
the expectation of reaching the true carboniferous coal, 
but thought to find the Bovey coal of Devonshire. There- 
fore, so far from the coal they were in search of being at 
an unattainable depth beneath them, we may rather say that 





is located on an eminence, composed of the Tunbridge 
Wells sand rocks and the Wadhurst clay. On the low 
land near the shore, to the south-west of the village, we 
have the Ashdown sands; while to the south-east, also 
near the shore, several faults occur. Mantell gives a list 
of the actual strata penetrated during the sinking and 
boring in search of coal, but their identification is some- 
what difficult. The stratifications are minute and varied, 
being as many as eight-and-twenty down tothe coal. Two 
feet of “smut coal” are described as having been found at 
a depth of 90ft. from the surface; 11ft. of “blue bind with 
iron ore” at a depth of 106ft.; and 7ft. of “blue bind con- 
taining impression of fern leaves,” at a depth of 151ft.; 
while 2ft. of “blue bind with iron -— just above 
3ft. of “strong coal.” As we have ly seen, another 
bed of coal, but of inferior quality, was found still farther 
down, but the depth is not stated. 

Newick Old Park is also mentioned by Mantell as a spot 
where coal had been found. This locality is about ‘be 
miles to the north of Lewes. The strata consist of the 
Tunbridge Wells beds, the uppermost members of the 
Hastings sand formation. The section described by Mantell 
is said to be situated in Newick Old Park, “one mile from 
the banks of the Lewes Canal.” The depth is not given, 
but the beds are thus enumerated :—1. Vegetable earth 
and sand; 2, sandstone and clay; 3, sandstone and indu- 
rated marl; 4, shivery sandstone and clay; 5, indurated clay 
rubble; 6, sandstone and blue clay alternating; 7, stron 
bind; and, 8, we have “coal of the Bovey kind. examin 
only to the depth of llin.” It is said that the seam 
“bassets out in the sige of a rivulet, and may also be 
observed in the bank of the adjoining hop grounds.” 
“ Several bushels of coal” are stated to have been dug up, 
and the strata are described ‘as having “a slight inclina- 
tion W.N.W.”  These-particulars were furnished by Mr. 
Cater Rand, of Lewes, who also.furnished. the details of 
the Bexhill strata. Mantell himself says:—‘“ The Newick 
coal in possession has very much the character of jet: it is 
of a velvet black, does not soil the fingers, has a resinous 
lustre, and a conchoidal fracture; is very brittle, and burns 
with a bright; flame.” Concerning. the Bexhill coal, 
Mantell says: “I have not any specimens of the Bexhill 
coal, but according to Mr. Rand/it resembles that of 
Newick.” “ 

Another locality mentioned by Mantell is that of 
Waldron, of which he speaks as follows :—“ At Waldron 
a thin bed of cannel coal has been noticed on the banks 
of a rivulet which separates that parish from Heathfield, 
but it has not been examined with any degree of atten- 
tion. It is stated to occur in beds of a few inches thick 
that extend for a quarter of a mile immediately beneath 
the surface at the bottom of Geer’s Wood.” So far as this 
locality can be identified on the map of the geological 
survey it belongs to the Ashdown sand portion of the 
general Hastings sand formation. 

From these records, unless aided by further observation, 
it is difficult to decide the exact position of the coal seams 
in the beds of the Hastings sand. Even the maps of the 
eo survey are not sufficient to guide us. About 

xhill we have’all kinds of strata, owing to the prevalence 
of faults, particularly near the sea. At Newick the upper- 
most formation consists of the Tunbridge Wells sand, 
while Waldron exhibits the Ashdown sand, with Wad- 
hurst clay contiguous. In the case of Newick we have 
the disadvantage of not knowing anything as to the 
thickness of the beds above the seam of coal. At Waldron 
the coal is said to occur immediately below the surface. 
As in the latter case the site is on the banks of a rivulet, 
it may possibly occur in a ravine or gully, perhaps pene- 
trating to the Ashburnham beds. Happily, in the midst 
of this uncertainty we havesomething further toguideus, and 
we hope in our subsequent remarks to show the geological 
situation of the Waldron coal with tolerable precision. 

Mr. Webster, a very accurate observer of geological 
facts, noted many years ago the presence of “lignite” in 
the cliffs to the east of Hastings. He says:—“ The lowest 
strata visible on that section of the coast consist of dark- 
coloured shale, which is seen at the Goyers and Cliff End, 
and contains roundish masses of sandgtone, together with 
several layers (two of them 2in. to Sin. thick), of rich 
argillaceous iron ore. With these are found abundant 
thin layers of lignite and innumerable fragments of car- 
bonised vegetables, among which ferns are recognisable.” 
We seem here to be reminded of Mantell’s “blue bind 
containing impressions of fern leaves,” removed by only 
an interval of 2ft, from the “strong coal.” 





DESCRIPTION OF A CHIMNEY AT THE WEST 
CUMBERLAND HAMATITE IRON WORKS. 
By W. J. Macquorn Ranxryz, C.E., LLD.* 

1. Object of this Paper.—The chimney. now to be described 
presents nothing new in design or construction, and is not of any 
extraordi size or figure; but as it is a successful example of 
the application of correct | por som and good workmanship to a 
structure of an useful and ordinary kind, the publication of an 
account of it may prove serviceable. It has now been in opera- 
tion for about eight months, and has withstood the gales of an 
unsually stormy season. 

2. Duty.—The duty which this chimney has to perform is to 

* Read before the Institution of Engiueers in Scotland, 2znd April, 1868, 








carry off the us products of combustion from four blast 
furnaces, aay cya ae rar on Sees Se ae 

by burning the inflammable gas from the ‘urnaces, 
pple A by coal. The total quantity of solid fuel consumed 
may be estimated at about 10} tons per hour when all the 
furnaces are at work. 

8. Figure and {Dimensions—Above ground the pana 
is a frustum ofa cone with a straight batter. Undergroun 
there is a plinth or basement, octagonal outside at the ground 
line and square at the bottom; cylindrical inside, and pierced 
with four circular openings for flues. The reason for adopting 
a straight batter, notwithstanding that a curved batter enables 
certain theoretical conditions to be more perfectly fulfilled, is 
that the accuracy of building with a straight batter can 
be tested at any moment by a glance of the-eye, without the 
aid of instruments. The principal dimensions are as follows :— 
Height above the ground line, 250ft.; depth of foundation below 
the ground line (including a layer of concrete 3ft. deep), 17ft.; 
total height from foundation to top, 267ft. Inside diameter at 
top of cone, 18ft.; inside diameter at 2ft. aboye bottom of cone, 
21ft. 10in.; inside diameter in basement, 18ft.10in.; inside dia- 
meter of archways for flues, 7ft. 6in.; outside diameter at top 
of cone, 15it. Sin.; outside diameter at 2ft. above bottom of 
cone, 25ft. 7in.; outside dimensions of square, basement, 30ft. 
by 30ft.; outside dimensions of foundation course, 31ft. 6in. by 
31ft. 6in.; outside dimensions of concrete foundation, 34ft. 6in. 
by 34ft. 6in.. The change from the square to the octagonal 
—_- in the basement is made gradually by stepping the brick- 
work at the corners. 

4. Thickness of Brickwork, Stability, and Load.—It had pre- 
viously been ascertained by observation of the success and 
failure of actual chimneys, and especially of those which respec- 
tively stood and fell during the violent storms of 1856, that ia 
order that a round chimney in this country may be sufficiently 
stable, its weight should be such that pressure of wind of about 
55 lb. per square foot of a plane surface directly facing the wind, 
or 274 lb. per square foot of the plane projection of a cylindrical 
surface, that is to say, a pressure equivalent to the weight of a 
layer of brickwork Sin. deep, and of an area equal to the vertical 
section of a round chimney, shall not cause the resultant pres- 
sure at any bed-joint to deviate from the axis of the chimney by 
more than one-quarter of the outside diameter at that joint. (See 
= ings of the Philosophical Society of Glasgow for 1856,” 
p.14). Bycalculating according to that principle the thicknesses of 
brickwork in the cone were determined to be as follows :—Upper- 
most 80ft. of height, one and a-half brick; next 80ft. of height, 
two bricks; next 88ft. of height, two and a-half bricks; lowest 
2ft. of height, increasing by steps from two and a-half bricks 
to four bricks, in order to spread the pressure on the basement. 
The bed joint of least stability is 2ft. above the ground line; and 
the deviation of the resultant pressure from the axis of the 
chimney at that joint which would be produced by such a wind 
as has been mentioned is 6ft. 4in., being a fraction of an 
inch less than one-fourth of the outside diameter. The thick- 
ness of the arching in the openings for flues is three bricks. The 
following are the intensities of the mean pressures due to the 
load on different bed joints:—At 2ft. above the ground line, 
eight tons on the square foot; in basement, at the springing of 
the arches, three tons on the square foot; on the upper surface 
of the concrete, two tons on the square foot; on the ground 
below, 1°6 tons on the square foot. 

5. Firebrick Lining.—The thicknesses of brickwork alread 
stated include the firebrick lining, whose thicknesses are as fol- 
lows:—In the uppermost 160ft. of the cone, one-half brick; in 
the lewer part of the cone, the basement, and the flue archways, 
one brick. The firebrick lining is bonded with the common 
brickwork in the ordinary way, the only difference being that 
the firebricks are laid in fireclay and the common bricks in 
mortar. The reasons for adopting this mode of construction in 
preference to an internal firebrick chimney are as follows:— 
First, when the firebricks are bonded with the common bricks 
they contribute along with the common bricks to the stability of 
the chimney, whereas if an internal firebrick chimney had been 
used an additional thickness of common brickwork would have 
been required in order to give sufficient stability to the outer cone; 
secondly, unless the internal chimney is carried up to the top of 
the outer cone there is a risk of damage through the explosion 
of inflammable gaseous mixtures in the space between; and, 
thirdly, under the same circumstances there is also a risk of the 
cracking of the euter coneat and near the upper end of the inner cone 
through unequalheating at that place. Vertical cracksin a chimney 
are the mere dangerous the higher the level at which they 
occur; because the safety of the higher part of a chimney 
depends more on cohesion and less on weight than that of the 
lower part. When such cracks take place near the ground they 
are of little or no consequence. The basement is paved inside 
with 6in. of firebrick resting on 6in. of common brick which reats 
on the concrete, 

6. Ordinary Brickwork.—The ordinary brickwork is built of 
white bricks of very good quality, supplied by the Iron Com- 
pany. It is built in English bond. In the basement there is 
one coprse of headers to every two courses of stretchers; in the 
cone one course of headers to every three courses of stretchers. 
Strips of No. 15 hoop iron, tarred and sanded, are laid in the bed 
joints of the cone at intervals of 4ft. in height, with their ends 
turned down into the side joints. Care was taken to bed the 
hoop iron on the common brickwork, and not on the firebrick 
lining. The length of hoop iron in each bed joint in which it is 
laid is twice the circumference of the chimney. 

7. Mortar.—In the concrete foundation, the basement, and a 
small part of the cone, the mortar was made of hydraulic lime. 
Owing to an unexpected difficulty in obtaining such lime on the 
spot, it had to be brought from a dist at siderable ex- 
pense; and therefore the mortar for therest of the building was made 
of a very ptite lime from the immediate neighbourhood, rendered 
artificially hydraulic by a mixture of iron scale from the roll- 
ing mills at the work; it having been in the first place ascertained 
that the supply of iron scale could be furnished to the contractor 
with sufficient rapidity. The following are approximately the 

portions of the ingredients of the mortar by measure:—Lime, 
measures; scale, 1 measure; sand, 5 measures—total, 8 mea- 
sures. It is scarcely necessary to state that the use of iron scale 
for hardening mortar and making it artificially hydraulic is fami- 
liar to engineers, architects, and builders in Glasgow and its 
neighbourhood; but in many other parts of the country that pro- 
cess appears to be less known than it deserves. The principal 
constituents of the iron scale are probably silica and protoxide 
of iron; but its action upon lime and the nature of the artificial 
cement which it forms have not hitherto, so far as I know, been 
investigated by chemists. Considering the benefits that have 
arisen from the chemical analysis of other cementing materials, 
it is much to be wished that some chemist should undertake the 
examination of this material also. 

8. Cast Iron Curb —Lightning Conductor.—On the top of the 
chimney is a pitch-coated cast iron curb lin. thick, coming down 
Sin. on the outside and inside, The lightning conductor is a 
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copper wire rope about jin. diameter. It terminates in a covered | factory system, if pemee y  A chimneys has been undertaken for 


drain in which there is always a sufficient run of water. 


London, as it would cost 000 and £200,000 a year, exclusive of 


9. Scaffolding.—In the construction of the internal scaffolding | labour. As a substitute it was proposed to flush the sewers with 


care was taken that the needles or horizontal beams should be 
supported wholly by the brickwork, and not by the upright 
posts; for great danger has been known to arise from the brick- 
work coming to bear upon the ends of the needles, and through 
them on the posts, owing to the settlement of the lower part of 
the chimney. 

10. Precautions against too rapid Building.—In order that 
the concrete foundation might have time to harden before being 
subjected to a heavy load, it was made by the Iron Company 
themselves before the contract for the chimney was let; for 
it is known that intense pressure tends to retard the hardening 
of concrete. The progress of the building was restricted by the 
specification toa rate not exceeding 6ft. of vertical height per day. 

11. Contract and Execution.—Tenders were taken from a 
limited number of builders in the north of England and in 
Scotland; and the lowest offer was accepted, being that of Messrs. 
William Wilson and Son, of Glasgow. The work was executed 
by that firm in a manner that left nothing to be desired. 

12. Cost.—The following were the amounts of the estimated 
and actual cost respectively :—Engineer’s approximate estimate, 
£1672; actual cost, including designing and superintendence, 
£1560; being at the rate of almost exactly 4d. per cubic foot of 
the whole space occupied by the building, which is 94000 cubic 
feet, nearly. 

13. Present Temperature and Draught.—According to the last 
account the temperature inside the chimney when doing about 
three-fourths of its full duty is 490 deg. Fah.; and the pressure 
of the draught is 1jin. of water; which agrees to a very small 
fraction with the pressure as deduced theoretically from the tem- 
perature and the height of the chimney. 

14. Comparison with some other Chimneys.—The dimensions and 
stability of the chimney which has just been described are nearly 
the same with those of the second highest chimney at St Rollox 
Chemical Works, built about ten years previously, except that in 
the older chimney the joint of least stability is 100ft. above the 
ground. In the great St. Rollox chimney, 4554ft. high from 
foundation to top, the greatest pressure of wind which can safely 
be borne is almost exactly the same—viz., 55 lb. per square foot 
of a plane surface, or about 274 lb. per square foot of the plane 
projection of a cylindrical surface. The bed joint of least stabi- 
lity is 210ft. above the ground. In the great Port Dundas chim- 
ney, 468ft. high from foundation to top, the bed joint of least 
stability is 200ft. above the ground; and the greatest safe pres- 
sure of wind is 67 Ib. per square foot of a plane surface, or 334 Ib. 
per square foot of the plane projection of a cylindrical surface; 
so that here it may be considered that there is an excess of 
stability. 
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ON THE EARTH-CLOSET SYSTEM. 
By Captain E. Garpiner Fisusourne, R.N., C.B.* 


Mens sana in corpore sano is an ancient adage expressing the 
connection that had been observed to subsist between a healthy 
body and a sound mind; and ceteris paribus, the greatest results 
from mind and morals, and such measure of pleasurable feelings 
as consists in a good physical condition can only obtain when the 
body is performing all its functions well, and without being sub- 
ject to any injurious or depressing influences. 

That which seems to exercise the most extended influence on 
the health and longevity of any community is the quality of the 
air breathed and that of the water drank, and these, again, seem 
to be most extensively affected by the manner in which sewage 
matter is disposed of, 

The numbers of a community may be limited by two causes :— 
(1) bad sanitary arrangements; (2) by the insufficiency of food to 
support an increase, ° 

The effects of these will increase with every increase of the 
population, making correct sanitary measures more imperative as 
the population is large within a limited area. 

The greater or less production of food, arising from the more or 
less judicious disposal of the products of the food consumed, 
resolves itself into a sanitary question. 

Even when there is a large quantity of food there is often a 
deficiency in some of the ingredients necessary for health and 
longevity. 

The order of Providence is a circle of nutrition from earth to 
plant—from plant to animal and man—back from animal and man 
to earth--nothing wasted, all precious—an order of perfection. 
The injuries to health that arise from allowing sewage matter to 
ferment and give off its noxious gases, polluting the air, poisoning 
the water, generating dangerous diseases and destroying the fish, 
is admitted " the expensive schemes that have been undertaken 
to get rid of the sewage at any sacrifice of wealth, 

As the atmosphere is now deteriorated by the emission of gases 
from privies, from stables, piggeries, slaughter-houses, and from 
steadings, there can be no doubt but that this should not simply 
be prevented, but the generation of such gases should be prevented 
no less for economic than for sanitary reasons, especially during 
the prevalence of disease. 

The more generally adopted plan of disposing of the sewage has 
been at a great cost to turn the sewage into the rivers, by which 
at the very lowest estimate £20,000,000 is thrown away, and arti- 
ficial and other imperfect manures substituted at a cost of full 
£30,000,000 per annum. A system of which Liebig says, ‘‘ That 
in ‘he course of centuries engulphed the prosperity of the Roman 
peasant, and afterwards drained the wealth of Sicily, Sardinia, and 
the fertile lands on the coast of Africa.” 

Common sense came in to assist science in denouncing this 
system as suicidal, and to insist on utilising the sewage and pre- 
venting the consequences of poisonous gases, arising alike from 
cess-pits and privies, or in its passage to the sea. 

The result may be summed up in an extract from a report of 
the Committee on Metropolitan Sewage, 1864:—‘‘No efficient 
artificial method has been discovered to purify, for drinking and 
culinary purposes, water which has once been infected by town 
sewage. By no known mechanical means can such water be more 
than partially cleansed; it is always liable to putrify again. Pro- 
cesses of filtration and deodorisation cannot, therefore, be relied 
upon to do more than mitigate the evil—-water which appears per- 
fectly pure to the eye is sufficient, under certain conditions, to 
breed serious epidemics in the population which drinks it.” 

“* Soils, however,” they add, ‘‘and the roots of growing plants, 
have a great and rapi power of abstracting impurities from 
sewage-water, and rendering it again innocuous and free from 
contamination.” 

Earth, then, it is agreed, is the only sufficient disirfectant. The 
question that remains is as to when and how this is to be applied— 
the sewage to it or dry earth to the sewage; whether the earth 
should be applied after the injurious gases are formed or at a stage 
sufficiently early to prevent their formation. 

We may shortly review the consequences of allowing the gases 
to form in sewers, the sewage being removed by water carriage to 
the land where it is to be applied. 

This involves, as Mr. Bazalgette informs us, that “ all sewers 
should have free ventilation into the open air, or the gases gene- 
rated in them will escape through the untrapped house drains into 
the houses, when they become dangerous and offensive.” 

The destruction of such gases by fire has failed, and no satis- 


* Read at the National Association for the Promotion of Social Science, 
April 27th, 1868. 


42,000,000 gallons of water additional, but the waterworks could 
only supply 5,000,000 gallons additional. 

So the ventilation, for the most part, takes place in the midst of 
the dwellings of the poor, with “all the degrading and disastrous 
| consequences upon their minds and bodies.” 

It is clear, then, that the great desiderata must be to prevent the 
diffusion of the mephitic which are so injurious ‘o heal 
or, better still, to prevent their formation. 

To anyone having even a limited acquaintance with the sad con- 
dition of the habitations of the poor of London this is no over- 
drawn picture. Tosuch it is clear that a scourge is not far distant 
that will drive the authorities into making radical changes. Thus 
a few hours revealed the following with respect to a very small 
district near the centre of London. 

‘Six houses, eighteen occupants, only two water-closets, no 
water, very offensive. : 

“*Eight houses, twenty occupants to each, eight water-closets, 
no water, very offensive. 

**Fourteen houses, fourteen occupants to each, fourteen water- 
closets, but no water. ‘ 

‘Three cottages and one large house, about twelve occupants to 
each. They have two water-closets, one of which is without 
water, is very offensive, and adjoining this closet is a well into which 
much sewage matter drains, and yet it is from this is drawn the 
water for these houses. 

‘** Four houses with about twelve occupants in each, each house 
has a water-closet in back basement, but not one of these is supplied 
with water. 

‘* Eight houses with about sixteen occupants to each, each house 
has a water-closet, some have water, some are without, the tenants 
complain of bad smells, 

“*Twenty-two houses with about twenty-six occupants to each, 
and each house has a water-closet, some of these are without water.” 

These may be accepted as samples of the poor districts of London. 
Therefore there are many thousand open privies, which practically 
these are, without water, emitting from their thousands of mouths 
the foetid gases of the sewers, into the midst of the dense masses 
of the poor, producing disease and death. No wonder that they 
should escape into the well-lighted gin-palaces. If these outlets 
of gas should be stopped it will push up through the water-trapped 
drains, or when the plugs of the water-closets are raised, into the 
palaces of Belgravia, ‘* These gases are met with, filling the car- 
riages passing by, lying in wait to receive us in offices, parlours, 
private boudoirs; being stored up in every burrow of the earth, in 
every hollow of the walls and ceilings, ready to issue forth at any 
moment, to make us sicken and shudder, if not worse.” 

2nd.—The system involves an enormous dilution of the sewage 
and of consumption of water, making this necessary of life dear to 
the poor, increasing the difficulty of obtaining such a quantity 
free from impurities, 

3rd.—It involves a large quantity of land near the outfall 
suitable for the purposes of irrigation, without which neither can 
the ng be economically utilised nor deprived of its poisonous 
qualities. 

Professor Voelcker ‘‘ has repeatedly analysed the clarified water 
of sewage after it has undergone the purifying influence of irriga- 
tion, and in the majority of instances has found such water, though 
clear and free from smell, almost as unfit for drinking, cooking, 
and washing purposes as it was in its filthy condition.” 

This must fe so, for though earth possesses the power of deo- 
dorising and of absorbing all the ingredients necessary for plant 
life it can absorb only a limited quantity, a limit which is soon 
reached, while sand does not possess any such power, then the 
quantity applied to land irrigated is so great that a very large 
portion passes off still saturated to poison the streams and springs 
near. The registrar-general has hovn that 78 per cent. of the 
deaths from cholera has been due to the use of impure water 
rendered impure by the gosemsee of sewage matter.” 

It may be that even when the quantity of sewage applied is very 
much less that still the moist emanations are unhealthy. Dr. 
Macadam says “irrigated meadow is not so healthy as ordinary 
pasture land.” 

Dr. Capelli says ‘‘the effect of irrigation is to produce ague, 
neuralgia, rheumatism, chest inflammation, and sometimes per- 
nicious remittent fever which often kills in a few days.” 

Thorwirth, of Berlin, says, ‘‘ lands to be irrigated should be a 
— = from any human habitation, because they are un 

ealthy.” 

One are cases of fever at Tottenham were distinctly traced 
to the water from the sewage works that irrigated the fields in the 
neighbourhood. 

Nor does the evil end there, for besides the microscopic fungi 
and infusoria developed during the fermentation of sewage matter 
set floating in the air and taken into the circulation by the lungs, 
there will be similar pernicious germs received into the lungs and 
bodies of animals from the grasses that have been covered with 
sewage matter, propagating lung disease in them, and in man also 
from the meat, and from the vegetables also that have been covered 
with similar matter generating various diseases. 

It has also been stated that since the introduction of water- 
closets, owing to the lowering effect of the poisons emanating 
directly and indirectly from them, the type of disease has become 
more dangerous, “‘and Dr. Richardson says that water is the 
active agent in rendering these poisons active.” Another authority 
adds: the more water the more smell—doubtless from supplying a 
constituent of the deadly sulphuretted hydrogen of sewage. 

It has been proved that land will not deprive the ordinarily 
diluted sewage of its poisonous qualities if more than 5000 tons 
per acre are placed on it, while it abstracts some of the inorganic 
elements from the soil—so every increase of sewage would occasion 
an increase of these two disadvantages in an accelerating ratio; 
thus, then, London with its 300,090,000 tons of sewage, which is still 
not considered sufficient for effectively flushing the sewers, would 
require 60,000 acres of land to prevent the water from being 
poisoned. At present the farm at Hackney contains only 200 acres, 
and that very sandy, and in proportion as it is so is without power 
to deprive of poisonous qualities. 

My object is simply to deal with the question in a sanitary 
point of view, and only refer tothe cost of throwing large quantities 
of sewage on limited areas to show that there is nothing in the case 
to aed the extreme violation of sanitary laws that is prac- 
tised. 

The sewage from 45,000 people passes into the Croydon sewers, 
and is passed on to 270 acres of land. Taking a low estimate that 
amount of sewage is worth £22,500 perannum. Consequently £83 
ty oe = taking a low estimate of quantity, 12,500 tons per acre, 
is a) i 

rat an acre was offered for thirty-seven acres of the above land. 
Assume that which is improbable, that the same were given forthe 
whole 270 acres, and we should have as the gross return £4320, to 
£18,280 per annum thrown away, at a considerable money cost to 
the parish, and at the further cost of having the air injured by an 
undue amount of poisonous or moist evaporations, and the streams 
also injured to some extent. 

The dry earth system seems to satisfy all conditions: sanitary, 
economic, and moral. 

The evacuation being immediately covered with soil, a chemical 
action is set up that deprives the sewage of all offensive odour, 
prevents fermentation, checks all those injurious emanations that 
would otherwise poison the air and the people inhaling it, and so 
absorbs, fixes, and retains the ingredients of plant life that the 
highest value is obtained for the sewage, and it may be transported 
from place to place without danger, nay, even in the pocket, with- 
out offence, and is in such a form that it may be safely applied to 
land without the slightest injury to rain water that may pass over 
| it and drain into the streams, 

It at once prevents the dissemination of disease in sick rooms 








and hospitals, and in preserving the air pure, facilitates the cure 
of patients. At present great injury arises from carrying evacua- 
tions along wards and corridors from patients using water closets, 
after such have been thrown down them. 

Professor Pelterhofer says :—‘* Both yellow fever and cholera 
germ, whether of the vegetable or animal fungus or infusoria, 
abound in the evacuations of the stomach and bowels of patients. 
A single drop contains millions of those poisonous atoms which 
are taken up into the air.” 

“Cholera is propagated not only by the atmosphere when 
charged with fecal gas, but also by wells when contaminated by 
excremental percolation.” 

All this is either prevented by the use of earth, or cut short 
with phn arises, his la lan general, 

e question then arises, Why is not this latter plan ge ly 
clam ? Is there any pom Ants difficulty arising out of it? or is 
there some su or engineering difficulty? or is it simply 
a conservative we | asto old plans? We believe the latter only. 
Architectural difficulty there is none, as has been shown by actual 
practice. 

Thus Lord Leigh stated:—‘I have thought a great deal on the 
subject of these earth-closets, and we have adopted the plan 
with a reformatory school in this neighbourhood, of which I am 
chairman, and used it with great success.” 

J. James, Esq., said:—‘“The villages of the country, when 
situate near the mansion of the great proprietor, generally present 
a most picturesque ap of neatness and comfort; but you 
cannot help noticing the small building, dotted here and there, 
through the gardens. They are the plague spots of the village; 
few in comparison with the cottages, for the proprietor is unwillin; 
to multiply such centres of disease. They stand in sityations o 
indecent publicity, at a distance from the tenements, for both 
cottagers and proprietors avoid encountering their foul exhalations 
oftener than necessity obliges. But nobody had had the faintest 
idea of the manner by which these hotbeds of fever could be turned 
into pleasant places and sources of profit to those who had hitherto 
experienced nothing but annoyance from them.” 

‘The system employed at Halton is this:—We use Mr. Moule’s 
closets, and employ a self-acting apparatus, so that the moment 
the person rises from the seat, a pound and a-half of earth is 
thrown in. The closets we have established serve 800 people, and 
we expect to be able to do all this with the services of a man and 
aboy. The round will be about eight miles altogether, Thesame 
force employed in a town would probably satisfy the requirements 
of double such a population.” 

Again, “the earth method has this great advantage over the 
sewage system—that, although the liquid must be discharged at 
all times and seasons when the tanks are full, the earth may have 
its fertilising property increased to almost any extent, and may be 
stored dry in sacks, and transported to any part of the country as 
necessity arises.” 

The idea of economic or of engineering difficulties may now be 
considered. 

It is objected that the requisite amount of earth for the effective 
employment of the earth system is so great as to render its appli- 
cation in large places impossible. But for this idea there is no 
foundation in fact. The idea arises from estimating the quantity 
nesessary fora whole year, whereas the earth might be changed and 
returned in less than three months. So that less than a fourth 
of the quantity generally estimated by opponents of the system 
would suffice. 

There is an impression also that the increased traffic of carts 
which it would entail would block the streets. This is a 
complete fallacy. 

It is objected that 7000 cartloads would be required weekly for 
3,000,000 people, but if so these would be distributed over the 
enormous area of London and its suburbs—say, 120 square miles. 
Take Croydon, with its 45,000 inhabitants. For these only twenty- 
four tons each day would be required, and these would be distri- 
buted by about seven carts. How far these would glut the streets 
may be gathered from the fact that from 2000 to 5000 vehicles 
visit each of the nine large railway stations in London each day, 
and yet there is no perceptible block, though 240,000 vehicles in 
the week are concentrated on very small areas. 

The change of earth would be undertaken gladly by a company 
or by the parish authorities, and the manure would well repay 
them, while the process would secure that supervision which is 
now so fatally neglected. . 

The larger the place the greater is the area on which it stands. 
The market gardens, therefore, of each would almost supply earth 
enough if kept rotating. ; 

In a no less degree is the manure undervalued, as no chemical 
analysis, as has been stated by the best authorities, can give any 
idea but one wholly inadequate. , 

As I have stated, stables, slaughter-houses, and knackers yee 
should be treated with earth, the latter as well as tanneries should 
be forbidden, except in the suburbs, and the owners would find 
their profit in being near the soil, and near a market for their 
manure. 

In fact, horses, and especially milch cows, should stand on 
earth, to be changed day by day, instead of on stones or boards, 
both for health and economy; for though the health of cows ma: 
appear not to be injured by the air they breathe, yet is their milk 
injur 

The use of earth as a disinfectant has been enjoined from the 
earliest days, and the practice has been in some degree observed 
both in India and China, possibly because of the greater necessity 
for attending to sanitary arrangements in hot countries and thickly 
inhabited districts. 

It is not easy to exaggerate the value of earth for such a purpose 
in hot climates where water is scarce, and fermentation sets in, 
and generates disease so rapidly and so virulently. i 

The system could be applied with great advantage in steam- 
boats and yachts, ashes being used instead of earth. . 

I understand it has been employed with complete success in the 
following places:—West Riding Prison, Wakefield; Broadmoor 
Lunatic Convict Asylum; Brighton Barracks; upwards of fifty 
unions; at Baron Rothschild’s villages, Halton, &c.; the infirmary 
at Millbank Prison; Manx Lunatic Asylum, Isle of Man; Elsted 
Mills, Godalming; Greenbooth Mills, Rochdale; Royal Albert 
Orphanage, Bagshot; the village of Crawley, Sussex; to say nothing 
of some thousands of private houses. me : 

The use of earth was under certain conditions commanded in 
the Scriptures, Deut. xxiii. 12. 14, andin the Shasters of the 
Hindoos, but it was left for Mr. Moule to discover why such com- 
mands were given. Not knowing its value led to the desuetude, 
and there can be no reasonable doubt but that its proper and 
extended use would put an end for the most part to those terrible 
scourges of the human cholera, yellow fever, craw-craw, and 
small-pox, with other less destructive diseases. __ 

Little is required to establish its efficacy, feasibility, and cheap- 
ness. I mention cheapness in order to show that no sacrifice is 
required to obtain the most complete sanitary system. 

A distinguished medical officer, Dr. Mouat, has borne ample 
testimony to the Government of India as to its very great value. 

The reports of the Commission of Inquiry in India showing, 
amonzst other things, a great decrease of mortality in gaols and 
hospitals in that country, are most positive as to its efficacy, so 
much so that the Government and Secretary of State for India 
have, in token of their sense of the benefits conferred upon the 
inhabitants of India by the system, awarded the Rev. Henry 
Moule £500. ? 

The advocates of the dry earth system contend, and not without 
reason, that the value of the earth after being once used is wo 
£3 per ton, and as clay is the great disinfectant, it must be worth 
even more than that sum on sandy soils. So if their view prove 
correct to half the amount, not only will the lowest estimated 
value of the sewage of the United Kingdom, £15,000,000, be saved 
to the country, but fully £45,000,000 with the higher advantages 
of pure air, pure water, and purer mo 





























May 8, 1868. 


THE ENGINEER. 


329 








y RAILWAY MATTERS. 

THE Duke of Richmond has withdrawn the obnoxious 15th 
clause of the Regulation of Railways Bill. 

,A COMMUNICATION from Pesth on the 6th states that the Fiinf- 
kirchen-Bares Railway was opened yesterday. 

THE obstruction in the Thames off Battersea Park is the tem- 
porary staging of the Albert Bridge. The Act was passed in 1864, 
and the powers expire in 1869, w! the obstruction may be 
removed by the Board of Trade or the Thames Conservancy, 

THE additional mileage at work on the French railways at the 
close of the quarter, as com with 1867, was as fol- 
lows:—Eastern, 58 miles; Orleans, 48 miles; Paris, Lyons, and 
Mediterranean, 193 miles; Western, 45 miles; Northern, 127 
miles; and Southern, 64 miles, 

A SPECIAL meeting of the North Staffordshire Compeny, vee 
held on Thursday at the City Terminus Hotel. when a bill for 
conferring powers on the London and North-Western Railway 
Company in reference to their own undertaking and the under- 
takings of other companies was approved. 

A SPECIAL meeting of the Llanelly Company was held on Thurs- 
day, at the offices, Great George-street, Westminster, at which a 
bill, empowering the Llanelly Company, conjointly with the 
Knighton, Central Wales, and Denti Textension Railway Com- 
panies, to take a lease of the Vale of Towey Railway, was approved. 

THE construction of the Pacific Railway has wy wee ed far 
that on the 18th of April the rails were laid on the highest grade 
of the Rocky Mountains, 8242ft. above the sea level, said to be the 
highest point attained by any railroad in the world. The con- 
struction parties are now working on the western slope of the 
mountains, 

THE increase in the revenue of the great French railways in the 

first quarter of this year was very considerable. The augmenta- 
tion in the earnings of the Eastern was £45,703; on the Orleans, 
£21,237; on the Paris, Lyons, and Mediterranean, £276,271; on 
the Western, £40,442; on the Northern, £16,604; and on the 
Southern, £54,819. 
_ THE Board of Trade have declined to grant a warrant authoris- 
ing the abandonment by the North-Eastern Company of the Leeds 
and Wetherby branch railway, being of opinion that under the 
circumstances, as stated by all parties, the case is not one with 
which the Board were intended to deal, or of which they could 
dispose satisfactorily. 

On the Ist inst. the Franco-Italian Commissioners completed 
their examination of the Mont Cenis Railway, and authorised its* 
being opened for goods traffic for a fortnight prior to the opening 
for passengers. On the return journey of the Commissioners from 
Susa to San Michel the time occupied was 5h. 30min., including 
Th. 15m. stoppages. The average running speed was about twelve 
miles an hour. 

On Friday morning Mr. W. Searles, of Conduit-street, Chelms- 
ford, was returning from the London fish market to Chelmsford 
by the Parliamentary train. On reaching Stratford, however, he 
was discovered to be dead. It is understood that the deceased 
was suffering from heart disease, and he exerted himself consider- 
ably in order to catch the train, which probably produced the 
sudden collapse of his vital powers, 

ACCORDING to advices by the last mail from India it appears 
that the question of granting a guarantee on the capital required 
for the Euphrates Valley Railway was engaging the attention of 
the Indian Government and the commercial community, in con- 
sequence of Mr. W. P. Andrew having officially brought to the 
notice of the Governor-General a correspondence on the subject 
between himself and her Majesty's Secretaries of State for Foreign 
Affairs and for India. 

Two meetings of the guaranteed and preference holders of the 
Great Eastern have just been held, and they have, in a very con- 
siderate and hearty manner, unanimously to the issue of 
the debenture stock to clear off the debts of the company. As the 
traffic since the commencement of the year has increased, and the 
expenses have not risen in proportion, there is a probability that 
the money can be raised without seriously affecting the dividends. 
—— they cannot have any cash dividends until the debts are 
pai 

MR. CAvE states that the piles in the Thames between West- 
minster and Hungerford-bridge were erected by the Waterloo and 
Whitehall Railway Company under their Act of 1865. The works 
have been at a standstill since October, 1866, and the directors have 
stated at general meetings that they are withoutfunds. Theit powers 
expire in July, 1870. They have brought in a bill for extension of 
time this session, which the Thames Conservators have op ,and 
the company have agreed to a provision that all the works on the 
river shall be completed by July, 1870, after which date the Board 
of Trade or the Conservators may remove the obstructions. 

In the case of “ Eyton v. the Denbigh, &c., Railway Company,’ 
hefore Mr. Church, the chief clerk, on Monday, at the Rolls 
Chambers, an application was made on the part of the railway 
clearance house that a sum of money should be deposited to meet 
any claim that might arise on the Denbigh Railway. The 
clearance house had established a system to ‘‘clear” all railways, 
and it was remarked in support of the application that a large 
sum had been lost from not having deposits made to meet weekly 
claims on companies. The chief clerk made an order in accordance 
with the prayer of the clearance house. 

AT a general meeting of the shareholders of the Great Railwa 
Company it has been resolved to request the Government to han 
over the Nicolai Railway to the company until the year 1952. The 
Government makes it incumbent upon the company to expend 
within the term of two years 13 millions of roubles to bring the 
line into efficient working order. The Nicolai Railway is a special 
undertaking in the statutes of the company. The first six millions 
of net receipts are to be devoted to the payment of interest and the 
redemption of the obligations. The surplus of net receipts is to be 
divided equally-—one-half for the Government and the other half 
for the shareholders, 

ANOTHER fearful American railway accident has occurred. At 
two o’clock on the afternoon of April 14th a train left Buffalo for 
New York, on the Erie Railway, consisting of one postal and two 
luggage vans, three passenger carriages, and three sleeping coaches. 
About three o’clock on the morning of the 15th the train was pro- 
ceeding at a speed of thirty-five miles an hour along the banks of 
the Upper Delaware River, at a place called Carr’s Rock, where 
the line is elevated one hundred feet above the stream, and runs 
=  v< side of a jingeed recipice. Here a rail broke, and the 

ree sleeping coaches and one passenger carrii containing at 
least two hundred persons, were thrown down the’ embankment. 
Twenty-four persons were killed, and fifty-two seriously injured. 

As the railways are pushed across the United States towards the 
Pacific the Government geologists are sent to make surveys of the 
new territories, and already Dakotah, Colorado, and Nebraska 
have been explored. Some of the early travellers reported the 
existence of what they called ‘stone coal” in the regions of the 
Upper Missouri and the Yellowstone River, and the surveyors have 
recently ascertained that the fields of lignite—to use the ical 
term—are of surprising extent and value, and the more valuable 
because adjacent to deposits of excellent ore which yields 70 per 
cent. of metallic iron. In the State of Colorado alone there is an 
area of fifty square miles in which this ore abounds, and the sur- 
veyors report the existence of large beds in the regions traversed 
by the railways. No timber grows in those regions; hence the 


demand for other fuel must be severe, and, taking into account 
that the lignite extends over an area of more than 10,000 square 
miles, it may be allowed that the Americans have some grounds 
for their anticipations that at some future day the north-western 
states will become the centre of mining and manufacturing in- 
dustry far beyond that now existing in Pennsylvania, 





NOTES AND MEMORANDA, 


BritisH CoiumBiA exported spars and lumber of superior quality 
in 1866 to the value of £10,000. 

Tue Lennox, Massachusetts, Plate-Glass Company are to use gas 
hereafter for melting purposes instead of wood. 

THE annual consumption of iron in Russia is now set down at 
12,000,000 lb.—a total which shows a considerable progress upon 
former years. ‘ 

HEMLOoK is principally employed in tanning in the United States, 
and leather payin sy a be and absorbs moisture. It is like- 
wise stiff and hard, and presses on the feet. 

Bron bark is used in Ireland for tanning bazils. It contains 
7 per cent, tanning matter. It is also used in France for making the 
fine red leather and other fine kinds known as Russian leather. 

In the reign of William III., it was considered necessary to pass 
an Act obliging watchmakers to put their names upon their watches 
to prevent the discredit to which the manufacturer was exposed 
from the bad watches sold abroad as English. 

Catrornt has decided to utilise the antimony foundin its silver 
mines, and hitherto disregarded. Examination of its properties 
shews that it is much harder than the antimony most common, and 
therefore better in the manufacture of type metal. 

Tue yield of British Columbian gold in the year is roughly esti- 
mated at £600,000, and as there are certainly not more than 3000 
miners engaged the average product reached £200 per man, far 

ing any average ever reached in California or Australia. 

Ir is stated as the result of careful experiments for six years at 
Greenwich rvatory, that rain is more frequent between noon 
and — The smallest rainfalls take place in the morning, 
as the sun is going up; the greatest in the afternoon as the sun is 
setting. 

M. Manrnont has put up in the new printing office of a popular 
daily paper of Paris—the Petit Journal—a marvellous mac'ine of 
his len invention which prints 600 copies a minute. Four of 
these power presses turn out 144,000 copies an hour, the whole im- 
pression of 446.000 papers daily being worked off, it is said, ina 
little more than three hours. 

For tanning purposes the French use the bark of a species of oak 
known as komes oak, a stunted shrub growing in the south of 
France. This species of oak grows in clumps, and to a height of 
about three feet. The shrub which is called coppice oak has roots 
of a yellow brown hue, and is very rich in the tanning principle, 
and is used in France for tanning sole leather of first quality. 

In 1865 there were nearly thirteen million tons of coal raised 
from two hundred and eighty-six Belgium mines, About four 
million tons were sent to France. The fear of exhausting the 
supply is quieted very much by the official statement that the 
mines of Hainault alone were capable of producing nearly five 
thousand million tons, and could not be exhausted, at the pre- 
sent rate, short of a century and a half at least, 

It is stated that M. Alvergniat, of Paris, has constructed a new 
—— for proving that electricity cannot pass through an 
absolute vacuum. Two platinum wires are inserted into a tube 
so that their free ends are within about an eighth of an inch of 
each other. The air is then exhausted from the tube by means of 
a mercurial column, after which the electric spark will not pass 
from one platinum wire to the other. 

A GERMAN astronomer, Professor Schwabe, has been closely ex- 
amining certain dark lines, which by the aid of the telescope may 
be seen extending across the slopes of the highest mountains in the 
moon. These streaks have been explained variously, some be- 
lieving them to be the beds of dried up streams, others the channels 
left by torrents of lava. Professor Schwabe claims to have dis- 

red in these lines a greenish colour which appears at certain 
seasons, lasts a few ths, and disappears. He regards them as 
belts of vegetation. 

Et bark is very generally used in Norway for making leather, 
and it is said the fine Norway gloves are prepa from the elm 
bark, and that the softness and beauty of the leather are at- 
tributable to this bark. The white willow is used in Denmark for 
the leather used in the manufacture of gloves. Russia also uses 
this bark in the manufacture of fancy leather, the finished leather 
being impregnated with the oil of birch bark, which gives it a 
peculiar agreeable smell. It is a noteworthy fact that the Norway 
tanners used birch and willow in preference to oak bark. 


P. PetLoero describes a contrivance by means of which the 
troublesome ‘‘ bumping” peculiar to certain liquids when sub- 
mitted to distillation may be obviated. A glass tube as wide as is 
convenient is passed through the tubulure into the body of the re- 
tort—nearly to the bottom. The upper end of the tube is bent at a 
right angle, and drawn out to nearly capillary dimensions, thus 
establishing a communication between the interior of the retort 
and the outer air. With this arrangement of apparatus, such 
liquids as methylic alcohol, sulphuric acid, &c,, distil as smoothly 
as water. 

Proressor O. M. Marsu has secured and presented to the Yale 
College Cabinet, probably the largest fossil elk in existence. Some 
sixteen years ago, there were imported from Ireland the fossil 
remains of four of these gigantic, post-tertiary animals. On their 
arrival in this country these fossils were stored in a commission 
house in Philadelphia until a few weeks since, when they were 
sold at auction. The one secured for the Yale collection measures 
in the span of its antlers 13ft. 2in. The others were of smaller 
size, and were sold, one to the Smithsonian Institute, one to the 
Philadephia Academy of Natural Sciences, and the remaining one 
to Professor Marsh. 

A THIN shell of metal, such as copper, brass, bronze, silver, 
‘old, &c., which, from its costliness, may not be available for a 
esired purpose in solid form, may be filled in with molten iron 

without melting, or even tarnishing, if it is immersed in water. 
The utility of this method is obvious in cheapening ornamental 
furnishings of almost all kinds. Another method for coating iron 
with copper is to plunge it into a boiling solution of a compound 
of copper with an organic acid (such as the double tartrate of 
copper and potash), with excess of alkali, and holding it with 
a brass wire during the immersion, which may be longer or shorter, 
according to the thickness of- coating desired. 

TuE discovery of the art of piercing holes in rubies for pivot 
holes to watches is attributed to M. Fazio, a native of Geneva, 
who having failed in his attempt to get his plan adopted in Paris, 
went to London in 1700, where the art of watchmaking was rapidly 
advancing. He was well received, and his plan being very generally 

greatly to the reputation of English watches. The 
ru are in good watches ; they are the hardest stonés 
that can be , but at the present time cheap watches are 
jewelled with all kinds of stones, as crystals, garnets, &c., they 
ing cheaper; English and American watches, have however, 
usually the jewel over the upper part of the balance made of 
diamond; it does not require to have a hole through it, the pivot 
resting on the end instead of a shoulder, as in the wheels, on 
account of the extreme freedom required. , 

AN electrical clock in the rotunda of the Philadelphia Merchants’ 
Exchange has a running gear of the simplest description, consisting 
merely of two cog-wheels and a ratchet wheel. The driving power 
is supplied by a weak galvanic battery, the currents from which, 
transmitted through two galvanometer coils placed on each side of 
the clock case, act upon steel bar magnets set within the pendulum 
ball. The latter swings between the two coils, so that when one 
of them is ‘‘ positively charged,” the ball is attracted until by con- 








tact it becomes similarly electrified, and conseqtently repelled ; 
then, swinging over to the ‘‘ negative ” coil, it becomes negatively | 
charged, again repelled, and thus the vibrations are kept up in- 
definitely, or as long as the battery continues working. The 
alternate positive and negative charges are made and broken by a 
simple slide bar moved by a wire pin on the pendulum rod, 


MISCELLANEA, 

THE Dwina is expected to open in a week. 

SILVER mining in British Columbia promises well. 

UNFAVOURABLE accounts concerning the silkworms have been 
received from the Cevennes, 

Mr. Brpper thinks the Atlantic Telegraph may possibly realise 
an income of a million a year. 

A very large mastodon has been found in a bed of marl at St. 
Helena’s Island, South Carolina. 

THE transfer of the territories of the Hudson Bay Company to 
the Government has been agreed to. 

Tue celebrated ‘* Natural ” of Virginia is for sale by auc- 
tion: Thomas Jefferson was Te devt owner, . 

Ir is hoped that the next exhibition of the Royal Academy will 
be held in the new rooms now erecting at the back of Burlington- 

ouse, 

Tne Hawk has repaired the cable between Malta and Sicily, 
row mong communication with the Continent is re-esta- 
blished. 

Mr. Bazuey’s bill for securing correct statistical returns of our 
cotton supply, in order to check speculation, was read a second 
time on Wednesday. 

THE quantity of English coal sent to the United States last yeur 
was 123,392 tons, as compared with 134,113 tons in 1866 and 
197,401 tons in 1865. 

A RATTENER was on Monday night caught by the Sheffield police 
in the act of removing the bands from the wheels ders 
who were behind with their union payments, 

Tae Anglo-American Telegraph Company have convened a 
meeting for the 22nd inst., for the purpose of confirming the new 
contract lately made with the Atlantic Telegraph Company. 

AN offer of £3000 has been made as an endowment for a chair of 
Applied Mental Science in the University of Edinburgh, on condi- 
tion that £1500 or £2000 more be obtained from other sources. 

A LARGE screw steamer named the Travancore has just been 
built for the Peninsular and Oriental Steam Navigation Company 
by Mr. Kay, of Kinghorn, and is now at Granton receiving her 
fittings. 

THE plan of road-making so long in successful use in Man- 
chester is at length being adop in London. Duke-street, 
Smithfield, is being paved with granite blocks on a bed of coarse 
gravel, the whole cemented with hot gas asphalte. 

THE footway of the embankment on the southern side of the 
Thames was opened to the public on Saturday afternoon. The 
whole line from Westminster Bridge to Lambeth Palace was lined 
with red sand, and promises to become a very popular river-side 
promenade. 

Tue French Minister for War has just entered into an agree- 
ment with the six great railway companies of France for the 
transport of military baggage, matériel, provisions, and stores of 
all kinds at 1$d. per mile, or 30 per cent, cheaper than the English 
rates fixed by Parliament in 1844. 

Tue Council of the Royal. Agricutural Society on Wednesday 
received deputations from various towns, asking the society to hold 
its - nual exhibition in the localities represented by the several 
deputations. Mvnchester was eventually decided upon, This 
year the society meets at Leicester. 

Tue Prus-ian military chemists are reported to have reduted 
eh Aa to a condition available for military use, aad 
grenades filled with it and shot from guns of moderate calibre 
said to have smashed the strongest cuirass that ever covered the 
sides of an iron-cased ship. 

M. Dumas holds that cast iron stoves cause headache, natsea, 
and dryness of the skin; while stoves made of sheet iron produce 
none of these effects, and, on the contrary, oma perspira- 
tion and excite appetite. He thinks it ley that persistent 
disease of the silkworm in France may be traced to the use of cast 
iron stoves in hatching and rearing the insect. 

of their future 
twenty second- 


In 1857 the French determined that the s 
navy should consist of forty first-class ironcla 
class ironclads, thirty ironclad floating batteries and coast vessels, 
besides numerous transports and small vessels. is programme 
is being grad carried out, but at the end of this year sixty- 
three vessels still remain to be constructed. 

AFTER a very short duration, the dispute at the ironworks at 
Dowlais has come to an end, at least for the present. On Monday 
a deputation of the men waited on the m r, and it was agreed 
that work should be resumed; a month’s notice being given, with 
the understanding that at the end of that time they would be at 
liberty to leave or continue at work on the reduced terms. 

Tue territory between the north boundary of South Australia 
and the northern coast line of New Holland been explored by 
Captain Cadell. Three considerable rivers, and a grand harbour, 
twenty miles long and ten broad, have been discovered; and the 
coast between the 10th and 11th parallels of latitude is well 
adapted for the proposed line uf telegraph to connect Australia 
with Europe. 

Tue United States Navy Department has opened a second lot of 
bids for the ironclads offered for sale, but with no better success 
than attended the first bids. Neither set of bids came up to the 
appraised value, and the department is fo:bidden to sell at less 

an that value. For ironclads appraised at 200,000 dols., the - 
highest of this second set of bids was but 22,000 dols., and it was 
evident that the bidders only estimated the ironclads as worth the 
price of old iron. 

THE Comptroller of the Navy believes that the reports of 
Admiral Warden, so far as they go, thoroughly confirm the 
priety of the changes that have been made in the forms of ships 
recently constructed—less a and greater r og me com- 
bined with handiness, having been secured to them, The engines 
of the new type alone give cause for dissatisfaction, and they only 
in some instances, the peculiarities of which are now undergoing 
the most careful inquiry. 


At the meeting of the Gas Committee of the House of Commons 
on Tuesday all the City companies, with the exception of the 
Cha: R to accept the resolutions of the committee. 
Substantially the matter is now settled, as far as the City is con- 
cerned, that either from the old companies or from the corporation 

and better gas will be supplied. I¢ is to be ho; 
districts, now the victims of a ruthless monopoly, 
#60h enjoy the emancipation the City already sees in prospect. 





Tue receipts from highways in England aud Wales in 1867 
amounted to £1,412,051, £1,345,944 being from rates or assess- 
ments, £20,947 from work and labour performed in lieu of rates. 


The expenditure amounted to £1,401,652; it includes £547 ,952 for 
manual labour, £235,855 for team labour, £354,477 for materi 
£78,402 for tradesmen’s bills, £11,170 for improvements, £92,71 
for salaries and common cha The receipts include £9818 
from turnpike trusts, and the expenditure £21,938 paid to turn- 
pike trusts, 

Ow Friday the Metropolitan Board of Works sat with closed 
doors for upwards of an hour discussing the subject of the terms 
to be made with the Metropolitan District Railway Company for 
the construction of a solid embankment, instead of arches, on 
that part of the Thames Embankment extending from the Temple 
to Blackfriars Bridge, and the board received a deputation from 
the railway company on the subject. Some of the members of 
the board declared emphatically that they would delay no longer 
than till to-day, but that, if their terms as modified were not then 
accepted by the railway company, they would t the terms of 
Messrs. Eckersley and Baylis, the contractors, proceed with 
the works without reference to the railway company. 











THE ENGINEER. May 8, 1868. 








330 





Soest ee 


SS AT EE ew 








_THE adaptation of the breech-loading principle to military 
rifles was very naturally followed by a general expression of 
opinion that the exigencies of the service required a simi 
change in the revolvers in the hands of our navy. We have 
repeatedly pointed out the advantages which would accrue from that time large numbers of these ms have been made and 

such a change, and later on our popular contemporary, the Pall nevertheless indicated some of the leading features by letters, 








THE GOVERNMENT BREECH-LOADING REVOLVER. 
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Fig. 2, -MACHINE FOR SHAPING BARRELS. Fic. 5.—MacHInzE FoR CuTTine SLOTS IN THE “‘BACK-ENDS.” 
Mall Gazette, went further, and while expatiating on the advan- | rectness of official judgment. We have much pleasure, there- 
tages offered by the breech over the muzzle-loader, commended | fore, in laying before our readers illustrations of the arm itself, 
the Gove ament upon their choice of Mr. Adams’ pistol, and the | and of some of the machinery employed in its manufacture. 
ammunit.on specially designed for it by Colonel Boxer. Since} We think that a mere inspection of our engraving will suffi- 
ciently explain the construction of the pistol, but we have 





many experiments conducted, all of which have proved the cor- 
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thus :—a is the rod upon which the cylinder or breech chamber 
rotates, 4 is the ejector, c is the bolt for securing the ejector in 
its place when not in use, d is the lifting scear, e is the lifter, f is 
the scear, and g is the ratchet on the cylinder upon which the 
lifter acts. The cocking may be performed through the trigger 
or after the old plan; in the former case the trigger, when drawn 
back, raises the lifting scear d, which presses back the hammer 
until the point of the lifting scear escapes from its notch, and 
allows it full forward, the trigger at that moment pressing against 
the scear f and preventing it from engaging with the hammer. 

The rotation of the cylinder is performed by means of the 
lifter e engaging with the ratchet g, and the cylinder is locked 
during the instant of firing by the trigger, as shown in the 
woodcut. The cartridges are inserted at the side, and the open- 
ing is closed by a small shield hinged on to the “ back end.” 

The barrel and frame are -first forged together in one mass, 
best “Marshall’s” being the iron employed. The blank is 
then centred at each end for a boring tool, and fitted in a tem- 
plate for the purpose of drilling out the square opening for the 
breech cylinder. The holes in the template through which the 
drill works are bushed with steel, and we understand they do 
not wear out so rapidly as might he enpgooel The barrel is 
then drilled out by means of vertical drilling machines. For- 
merly ordinary horizontal drills were used, but they were not 
found to be nearly so satisfactory in their operation as the 
vertical, and required more lubricants. 

After it is removed from the boring machine the barrel is laid 
on its back on the table of the machine, shown in Fig. 1, which 
shapes the sides of the frame by means of two rose-cutters, and" 
of course gauges them accurately. Fig. 2, another tool of A 
somewhat similar kind, cuts the polygonal faces upon the barrel, 
the blank being turned on its axis as each face is cut. The same 
machine squares the end of the frame, to do which the blank 
must be shifted to the holder A. All these machines are self- 
acting, but they can be thrown out of gear and the feed motion 
performed by hand if desired. Fig. 3 is a machine very similar 
to the last, and although our engraver has represented a barrel 
in the process of facing, this tool is more generally used for facing 
the breech-pieces or “back ends.” For this purpose a number 
of them are secured in a frame, which in its turn is centred in 
front of the rose-cutter. We now come to the machine for cut- 
ting out the recesses for the lock, hammer, &c., shown in Fig. 4. 
The barrel is first securely clamped on its back on the table and 
passed gradually under one of the rose-cutters, which works out 
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the cavity in the frame for the trigger; it is then removed to 
the vertical frame, where it comes under the action of another 
cutter, which similarly cuts out the hammer slot; and lastly it is 
placed horizontally as shown in the engraving, in which position 
the last and smallest cutter removes a portion of the metal at 
the side of the frame, behind the cylinder slot, for the lifter to 
work through. The tool shown in Fig. 5 cuts out the two slots 
in the “ ck end,” the larger wheel cutting out the slot to re- 
ceive the frame of the pistol, and the smaller the cavity for the 
action. 

The barrels are then placed in the rifling machine, where they 
are grooved to a pitch of one turn in 2ft. There are five ves 
each jin. wide, with lands of j,in. These grooves are very shallow, 
indeed, in the centré, but deeper at the angles. The breech 
cylinders are forged solid and consist of sections cut from a 
round bar. The blank is centred somewhat similarly to the 
frame previously described and then drilled through with a small 
tool, finished with a larger, and ultimately turned up in a lathe. 

The hammers and triggers are forged in dies, and after placing 
them in “ jigs,” which are frames or guides of steel hardened in 
oil, they are filed up by hand. The smaller cylindrical parts, 
such as the rod a, and the ejector, &c., are also made with rose- 
cutting tools fitted into ordinary lathes. 

It follows, of course, fromthe construction of so many parts by 
machinery, that out of a largenumber of pistols so turned outthere 
should be a very small proportion of wasters, and this was found 
proctioally to be the case. The gauge of the barrel, as prescribed 

y the Government, is ‘443in., and if any finished arm be 
found to possess a barrel into which a gauge of *446in. can be 
inserted, it is at. once rejected. 

The efficiency of all breech-loading arms is, moreover, much 
dependent upon the ammunition, and we have no hesitation in 
stating that we have not hitherto seen any pistol ammunition | 
which could excel that designed by Colonel Boxer specially for 
this pistol in efficiency and certainty. Cartridges for breech- 
loading revolvers have been almost universally made either on 
the pin-fire or rim-fire systems, both of which are open to objec- 
tions. In the first the projecting pin is a source of inconve- 
nience, the cartridge is open to the chance of accidental explo- | 
sion, and it has to be inserted in a particular position in loading. 
The rim-fire cartridge is frequently either weak at the rim, and 
bursts, or becomes compressed at the point of impact with the 
hammer and jams in the chamber, and in neither of these 
systems is the gas check satisfactorily accomplished. 








The central-fire system has, however, none of these draw- 
backs, and, independently of the other advantages peculiar to 
the Boxer system, the ammunition for a revolver is materially 
improved by the adoption of this principle alone. 
As wi seen from the full-sized section of the 
cartridge for the Adams revolver, shown in our 
engraving, the base closely resembles that of the 
cartridge for the Snider rifle; but the body, instead 
of being constructed of coiled brass, is simply a 
thin copper tube. The bullet weighs half an ounce, 
and is projected with a charge of half a drachm. 
We also give two diagrams of targets made at 
Woolwich last month by Captain Majendie, R.A., 
Assistant Superintendent of the Royal Laboratory. 
These targets were made from a hand-rest with the 
service cartridge, “a very strong and gusty wind was blowing 
nearly across 'the range all the time.” 

SIZE OF TARGETS 3FT. SQUARE, 
Distance sixty yards. Distance thirty yards. 





Mean absolute deviation, 7°05in. Mean absolute deviation, 5°46in. 


We give the following extract from Captain Majendie’s report: 


—“In making these targets the average time en, including 
loading and knocking out the empty cartridge cases, was forty- 
five seconds for every six cartridges. Mean penetration of twelve 
siots at thirty yards—four jin. elm boards lin. apart, at sixty 
yards, three fin. boards. Therevolver worked with perfect freedom 
throu zhout, and was no more fouled after firing 200 cartridges 
than after firing the first. There were no misfires.” 














DvRING the meeting of the Institution of Mechanical Engineers 
at Paris last year several papers were read and ay in our 
columns* at the time as fully as was consistent with the rules of 
the council of the Institution. The most original, and in some 
senses the most interesting of these papers was one “On the Flow 
of Solids,” by M. Tresea, The paper has recently been published 
in a complete form in the “ Proceedings of the Institution of Mecha- 
nical Engineers.” It differs from our abstract report principally in 
iving the details of a very large number of experiments, and in 
ing accompanied by several excellent engravings. We have 
selected a few of them for reproduction. The following description 
in M. Tresca’s own words will explain them:—‘‘ The first specimen 


is an ordinary rivet, with countersunk head forged in a die, which 
Fic .2. 


is shown in longitudinal 
section in Fig. 2 drawn 
four times full size. This 
section shows that on the 
left-hand side the original 
bar from which the rivet 
was made has been bent 
bodily sideways to the form 
of the die for the head of 
the rivet; while towards the 
right-hand side the original 
vertical lines in the bar 
become more: and more 
doubled back upon them- 
sélyes, so as to fill’ that 
side of the die also,’ The 
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effect of cutting off e 
rivet from the : tet 
the bar is also olearly 


indicated by the curving of all the lines at the bottom ex- 
tremity, in the same manner as is observed in the shearing 
of la plates or bars, The second specimen is an‘ armour- 
ee. lt, forged complete in a die with the screw thread. 
his is represented in Fig. 3, and shows clearly that the longitu- 
dinal filaments of the original bar have been deflected by the 
forging to form each of the screw threads, the filaments nearest 
the surface being lengthened and bent into the die, and followed 
the su g filaments. It may, therefore, be safely assumed 

t @ screw so produced will offer greater resistance in the threads 
than one in which the threads have been formed by cutting away 
the metal between them. The vacant spaces seen at intervals 
show that the action of the forging has not been sufficiently power- 
ful for causing the die to be pe oe pl filled up, and also the iron 
used has not been sufficiently rolled previously. The third speci- 
men is a shaft forged with a series of different dimensions, being 
first jumped-up in the middle, and then drawn down and forged to 


* THE ENGINEER, June 7th, 1867. 
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different sections. This is represented in Fig. 4, and shows that 
the original longitudinal filaments have been displaced into regular 
geometrical forms, spreading out at each increase of diameter, and 
returning to their parallel arrangement wherever the forging be- 
comes parallel again, and thus the material has completely followed 
the laws of flow. Fig. 1 was formed thus:—A cylinder formed of 
two discs of iron, each 1°57in, thick and 5 diameter, was 





W OF SOLIDS. 


heated to a red heat, but not so high asa welding heat. These 
discs were placed one upon the other in a cylindrical die, having 
at its base a hole 1°97in. diameter, and were then com a 
steam hammer weighing twelve tons. At the third blow the die 
broke, but the iron had already formed a jet of 2°56in. length; and 
on making a longitudinal section of the whole it was found that, 
instead of only the single line of joint anticipated from the use of 
two discs, every one of the el layers in the iron plate of which 
each disc was formed had flowed a ee so as to produce a 
series of lines, in the same way as with a number of separate plates 
employed in experiments with lead. 








HARRISON’S LIME-LIGHT SAFETY VALVE. 


In the hands of those who understand its use, the oxyhydrogen 
blowpipe is a very safe piece of apparatus. But the experimen- 
talist is not always safe from interference with his apparatus on 
the part of spectators, or from the carelessness of assistants, and 
very serious explosions have resulted from such causes. Mr. J. T. 
Taylor, one of the editors of the British Journal of Photography, 
who has tried a great numberof. ¢: ts with oxyhydrogen 
blowpipes of different ‘shapes and sizes, having witnessed the 
effects of a serious-explosion in the house of a friend, resolved to 
make a contrivance w a an explosion from mixture of a large 
volume of the ‘two gases’ should be rendered impossible by care- 
lessness, accident, or design. His remedy was to place a light 
valve outside ‘the stopcocks of each of his gas bags, so that if 
from alteration of pressure or any other causes, one of the on 
sought to find its way into the bag of the other the valve of the 
latter would close and prevent the entry. He accordingly made 
very light “hinge” and ‘‘spring” valves of aluminium, which 
were oy Ay a the purpose, allowing free egress to the 
gases from the , but no ingress, 

Day by day as technical education progresses the lime-light is 
called into more extended use. In the magic lantern its employ- 
ment is increasing, in theatres and other places of public entertain- 
ment its great powers of illumination are often in demand, and 
frequently of late its use has been advocated to light the streets 
of towns. Hence a simple little valve for the lime-light, not liable 
to give trouble or get out of order, is of value. An im ement 
upon Mr. Taylor’s plan has just been made and tested by Mr. W. H. 
Harrison, whereby both the hi and the spring are abolished; 
there is nothing to get out of order, the working part of the valve 
is always visible to the eye, and should it ever go wrong the fault 
can be put right in a minute. 

It isa flexible valve in a glass tube 2in. long by jin. in outside 
diameter. The bottom of this piece of tube is shown at B, B, BB, 
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Fig. 1, and-D is a piece of brass with the square head A on the 
top. When in use a er oil-silk is tied loosely over the top, A. 
to act asavalve. E, E are sections of a piece of india-ru 
tubing between the brass and the glass. square head A is 
nearly as large as the inside of the glass tube will take. 

The working details are shown in Fig 2, where A, B is a brass 
ferule cemented with plaster of Paris upon the outside of the bottom 
of the piece of glass —. O, D, E is wy — np eye - — 
square itting jinto the glass tu means piece o' 
vulcani aise bber tubing marked black in the diagram. D, C 
is the hole for the passage of gas. The screw-thread at D screws 
into the top of gasometer or gas-bag. The brass top H is cemented 
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on the glass tube, and it has a screw-thread at K to take the brass 
Pipe over the end of which is slipped one of the india-rubber 
tubes leading to the blowpipes. The outside of the brass tubing 
at A, B, E is corrugated in circles, so that a piece of india-rubber 
tubing may be slipped over it to make the joint gas-tight, but this 
precaution is scarcely necessary, because the inside piece of india- 
rubber tubing plugs the little valve most efficiently. 

The advantages of this arrangement are that there are no hinges 
or springs to get out of order, that the valve may be worked 
wate doom or in any position, that if anything goes wrong the 
valve may be seen at once through the tube, and should the fault 
be in the valve it may be put right at once. The stopcock wi 
have to be turned off, and + say giving the upper part of 
valve a pull the glass tube slips off, and the piece of oil-silk can be 
at once renewed, or abolished for the time being. For lecturing 
ane tad the value is most useful, use it can never cause a 

reakdown of any importance; should it ever get out of order the 
fault is remedied in a few seconds, and it gives perfect safety from 
explosions even when meddlesome people interfere with the 
apparatus, 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
Correspondents.) 
DYNAMICAL TERMS, 

Srr,—I have read with great interest the articles on the use of 
dynamical terms, which have lately appeared in your valuable 
journal. I have no doubt they will do much to remove the mis- 
apprehension which exists on that subject. It is, unfortunately, 
too well known that many writers in dealing with it have been 
suddenly smitten with a strange confusion of ideas, and have 
used the terms “‘momentum,” *‘ vis viva,” “force,” &c., with a 
most unphilosophic indifference to their true meaning. In par- 
ticular, ‘‘ momentum” has baffled their ingenuity to give it a 
definition. Some have described it as the knocking down or over- 
turning power of a moving body, and some as the mechanical 
effect produced in a moment by a woving body; and some again 
as the force of impact, until common sense is ready to suggest that 
it has no definite meaning, that it expresses no function of a body 
in motion, and that it would be better to expunge it from the 
dynamical vocabulary altogether; and I observe that you, Sir, on 
page 211, express the opinion that the term is of very little 
scientific use, and you seem to think that it is rather an encum- 
brance than not. I do not blame alone the writers on this subject 
for the mystification that exists with regard to it; I blame the 
readers even more, for the question is so simple that all who can 
think upon it can decide it for themselves. Many are no doubt 
more ready to receive statements than to verify them; such must 

ar the consequences of so doing, but to those who prove all 
things this question should present no difficulty. I do not think 





with you, Sir, that the term ‘“‘momentum™” is of very little 
scientific use. We cannot do without that or a synonymous term. 
A certain function of a moving body is expressed by it, and until 
we have a word that will better express that function we must 
keep it. In answering the question what is momentum I shall 
use but one simple illustration, which I have no doubt to a large 
number of your readers will be more convincing than a column of 
definition and abstract proof. The momentum of a moving body 
at a given velocity is the uniformly retarding force that would be 
required to bring it to a state of rest in one moment or second of 
time, and is equal to the uniformly accelerating force that would 
be required to bring it from a state of rest to the same velocity in 
one moment or second of time. In the case of a falling body 
its momentum at the end of the first second is equal to its weight, | 
at the end of the second it is equal to twice its weight, and at the 
end of the third second it is equal to three times its weight; there- | 
fore, the momentum of a body in motion bears the same propor- | 
tion to its weight that its velocity bears to the velocity acquired 
by a falling body in one second of time, and may be simply | 
expressed as follows :—Where g represents the force of gravity or | 
the velocity acquired by a falling body in one second g:v:: W :M. 
If we suppose a case in which the weight of the body is 100 lb., 
and its andy 100f¢. per second, its momentum is equal to 


= X 100 = 310°56 1b. 
M =~ 35.9 % 100 = 310°56 Ib 


From which it follows that the momentum varies directly as the 


velocity, and is equal to the product of the mass S into the 
Y 
velocity. The other function of a moving body, that which has 
regard to space, and which is expressed by the synonymous terms 
“vis viva” and ‘actual energy,” is quite distinct from this, 
momentum being the uniformly retarding force or pressure 
required to bring the body to rest in one second of time; the ‘ vis 
viva” or “energy” of the body is the total work done in bringing 
it to rest, and may be formed by multiplying its momentum or the 
uniform pressure into the space it has passed over in that second 
of time. That space would be equal to the mean velocity, or half 
the initial velocity, and in the case supposed would be 50ft. The 
vis viva, or energy, therefore, would be equal to momentum X space 
or 310°56 X 50 = 15528 foot-pounds. This is equal to the mass 
into the initial velocity and the mean velocity, or, to the mass 
into the half square of the initial velocity. 
A = 100 lb., C = 310°56 Ib. 
Imagine A to be moving with a 
velocity of 100ft. per second, and 
the weight C to be suddenly 
attached, C would then bring A 
to rest in one second of time; | 
therefore, C, or 310°56 1b., is the | 
momentum of A, moving at a | 
velocity of 100ft. per second. In | 
that second of time C has been 
lifted to a height of 50ft., so that 
the work done by A or its vis 
viva is equal to 310°56 X 50 = 15528 
foot-pounds. 
A = 1001b,, B = 15,528 1b. As 








les former om, imagine A to 

moving with a velocity of ZB =>——> (A) 
100ft. per second, and the on He ' 

B to be suddenly attached, then 

A would be brought to rest in 

traversing 1ft. of space, and B 

would be lifted to a height of 

1ft., so that the work done, or the 

vis viva, could be 15,528 foot- 

pounds, Then, as I have before 

stated, the momentum of a body 

in motion is the uniformly re- 

tarding force or pressure that 

will bring it to rest in one mo- | 
ment of time, and is equal to the 

mass multiplied by the velocity, and the vis viva or actual energy | 
of a body in motion, is the uniformly retarding force or pressure | 
that will bring it to rest in one foot of space, and is equal to the 
mass multiplied by the half square of the velocity. 

The application of these two principles is simple; the uniform 
force required to stop a moving body in a given time is equal to 
the momentum divided by the time in seconds, and the uniform 
force required to stop a moving body in a given space is equal to 

e energy or vis viva, divided by the space in feet. If all your 
readers had read an article on ‘‘The Dynamical Principles of 
Newton,” by Professor Rankine, published in THE ENGINEER, | 
October 26th, 1866, it would be quite unnecessary for me to say a | 
word on this subject now. The difference between the two | 





functions is most clearly and precisely exhibited, and I would 


recommend those who have been puzzled by the loose writing of 
some authors to carefully read it, when I have no doubt the fog 
will be dispersed. You may observe, Sir, that I have adopted a 
different meaning of the term ‘‘vis viva” from that given by you. 
I think mine is the more usual one—at least [ have the authority 
of the above-named gentleman for its use in that sense, that being 
the meaning he has given it in the article I have mentioned. 

April 21st, 1868, J. 8. R 

PATENT LAWS AND THE INVENTORS’ INSTITUTE. 

S1r,—As a taxpayer and at present no inventor, I regard all 
patent laws as existing for two most useful purposes :— 

1. To utilise the inventive wisdom existing ia the country, 
which (in an age when secrets are impossible) will not be exercised 
at all unless protected in a monopoly, for some reasonable time, of its 
inventions, “‘state rewards” never have been given, nor ought 
they to be. 

2. To utilise the folly and conceit of careless or unreal pre- 
tenders to invention (if such exist) by getting therefrom all the 
revenue that their greed or gambling may yield us. Be they few 
or many, I hail whatever they pay as clear national gain. 

But greatly to be deplored is the form of petition that I read the 
Inventors’ Institute have adopted for improved laws ; for it surel; 
can only tend, by its display of ** ignorant impatience of taxation,” 
and puerile inconsiderateness of the rights of the matter, to delay 
any redress of the real hindrances to invention in this country, 
which are great. With the first five clauses of their petition I 
suppose nobody can disagree ; but the sixth, I would submit, en- 
tirely misses the roots of grievance ; the seventh proposes wrong 
remedies, or rather childishly impracticable wishes in place of 
remedies; and as for the eighth, I would beg to put to the petitioners 
this simple question: How can ‘‘the rights of inventors and 
authors ” be analogous, when it is notorious that a dozen men may 
independently invent the same patentable principle? Vo two men 
ever write the same book, or design the same pattern ? 

Again, with regard to the first of their three requests, why should 
Government protect my inventions for nothing, rather than my 
land or other property for nothing? Why not ask that any other 
tax should be **a moderate sum not exceediug what is necessary to 
defray office expenses?” And as for their second and third re- 
quests, what earthly government do they suppose can undertake, 
in an iuventor’s stead, the bus:mess of finding whether his inven- 
tion is new or not?—or could give a title ‘* indefeasible” on any 
condition but this novelty? or ‘**secure” one toa man who does 
not ascertain this point when every facility of search is given him 
gratis? Whose business can this possivly be made, if he does not 
make it his own? 

The grievances by which, I submit, invention is really stopped, 
or which at least will, while they last, stop any of mine, are 
simply these three. ; 

1, That Government has announced it will put its own price on 
any such property that it may choose to seize. 

2. That it exacts the same protection fee for the least as for the 
greatest, instead of making that fee, like all other taxes or in- 
surance premiums in the world, ad valorem on my own valuation 
of the property I desire protected. 

3. That it absurdly requires not only lumps of three or seven 
years’ tax together, but nearly as much while my property is yield- 
ing nothing as when it might be expected to yield its utmost. 

Might not a petition be adopted, Sir, by the more real and con- 
siderate inventors, substituting for the last three clauses of the 
Institute’s petition something iike this :— 

VI. ‘* Your petitioners humbly submit that they would most 
willingly pay for the State’s protection of their inventions, and for 
continuing the facilities now given them in ascertaining the novelty 
thereof, a percentage on their own valuation of such inventions, ot 
1s. per £.0U tor the first year, 3s. per £100 for the second, and 6s. 
per £'00 for the third, and 10s. for the fourth, increasing thus 
each year’s tax by ls. more per £100 than the increase made in the 
previous year, for as many years as they could keep this up; so 
that for any invention that might be protected twenty years, the 
State would have had 77 per cent., and if for twenty-four years, 130 
per cent. on the inventor's own estimate of its value.” 

With such alteration I cannot but think the petition might get 
some consideration. Epwarpb. L. GARBrTT. 

P.S.—With ad valorem fees (without which, I contend, no just 
patent law is possible), it would, doubtless, be expedient to allow 
the patentee, during a limited time, say, seven years, the privilege 
of once or even twice altering his valuation to a limited extent, 
say, 75 percent. Thus, by two such alterations, he might reduce 
it to a sixteenth of, or raise it to thrice, his original estimate. It 
would be every way advantageous, both to the State and to 
inventors, if the periods of piotection were all as short as the 
present first one, and I would suggest that petitioners agitate for 
half-yearly protections only, the payments increasing as above, but 
with 3d. per cent. for the unit instead of ls. Those for £100 
would thus be as the layers successively taken off in unbinding a 
triangular pile of oranges—euch orange representing 3d. In a 
patent that lived seven years the State would have shared 7 per 


| cent., and if it lasted fourteen years would then have got 50} per 


cent., or more than the patentee, unless he have committed the 
extremely rare blunder of undervaluing his invention, One 
payment beyond the eighteenth year would swallow up the last of 
the price at which he had bound himself to sell; and thus the 
duration of a patent four years longer than the present single 
ones would be made nearly impossible, and even one year longer 
very rave, Your correspondent * F. L.” would make the propor- 
tion of wise to fovlish patents the test of the law's success. Now, 
surely, if, as he tells us, the spirit that produces the unsuccessful 
ones cannot be restrained from gambling somehow, then however 
great an evil the existence of these people may be, as long as they 
do exist, every penny drawn from them into the national ex- 
chequer must be an unmixed good. No one contends that the 


| more patents the better, but simply thatas long as people will pay 


for them no law can grant too many. 
Ad Valorem Patent Fees, 


£8 4. £s. 4a. 
First half-year © 0 3 per £100 Sth yearl .. 110 0 per £100 
2nd ” 009 n ottt © » 
3rd af Saw <~ Sh yearl..1218 3 ,, 
4th > ree 15 neown 2S 
5th ” 03 9 ~ 10th yearl .. 2 7 6 je 
6th ” ees « wo Beet 6 6 
7th aa 28 « llth year] ..2:17 9 ,, 
8th ” 0990 5 » BooB BB oe 
9th ms oa. « W2thyearl]..3 90 4, 
10th ~ 013 9 ,, » Bedi O 4, 
1ith ke ols , 13th year] ..4.13 ,, 
12th . CO 6 wn tek » 
13th ie 3 $9 99 14th year] .. 414 6 ae 
14th gy rem fy ee ame aet « 
Ist7 years aes , 2nd 7 years £43 15 0 


E. L. G. 
7, Mornington-road, London, N.W., 30th April, 1868, 





RAILWAY SPRINGS AND CAUTION TO INVENTORS, 

Str,—It is quite cerfain that the acquisition of elasticity does 
not keep pace with other improvements in railway engineering, 
and might almost be said to be retrogressive, for the springs, being 
made stronger now than formerly and loaded with greater weights, 
are obviously much less effective for its attainment. Hitherto 
much more attention seems to have been paid to the road than to 
the rolling stock, and that by those who must certainly be forget- 
ful of the fact that appliances for increasing elasticity are much 
more expensive when applied to the former than to the latter. 
The expediency even of imparting any to the former is now much 
questioned by some eminent railway engineers, who would prefer 
a rigid road in perfect level to any other. For obvious reasons 
such a road could not long be kept in order if traversed by the 
existing stock, which would soon destroy it. The ordinary steel 
springs of our rolling stock are allowed by all to have proved quite 





inadequate for the attainment of anything like an efficient degree 
of elasticity, and this specially — to those of the engines, 
tenders, and heavy goods wagons. It isa well-known fact that an 
oscillating and vibrating engine affects the rest of the train, and 
its prevention is a matter of the greatest importance. The best 
seems to be the introduction in various parts of the rolling 
stock of steel springs, and india-rubber or other suitable elastic 
packing, although I might mention the oo of i 
ucing the weight of all our stock. arious forms of elastic 
railway wheels are now in use, which being good as far as they 
go for its attainment, are most certaiuly a step in the right direc- 
tion, but the chief advantages of some of them seems to be the 
preservation of their tires, and the formation of compensating 
wheels for rounding curves or lines of unequal length, and the 
attainment of anything like an efficient or real elasticity is but 
slight and tthe tom in its effect. I have designed and patented 
several modifications of elastic wheels, in which I have gone much 
further than others for its acquisition. I employ an enlarged nave 
or boss formed in two parts, the outer of which forms a nave or 
spoke ring, and the inner a boss to receive the axle, or which may 
if preferred be made in one piece with it. Between them is left 
an annular space for the reception of either a stout ring of india- 
rubber or a corrugated steel spring. In some cases I employ a set 
of steel tubes or other suitable elastic packing for the same pur- 
pose. The wheel is secured on either side by discs or circular 
plates, one of which may form a flange to either the spoke, ring, or 
the centre boss. The bolts pass horizontally through any part of 
this enlarged nave or through the elastic packing, and the stability 
of the wheel depends on the strength of the side plates and bolts. 
It will be seen at once that the centre boss on the axle which bears 
the whole weight of the engine or other vehicle is enveloped in a 
bed of india-rubber, which is thus made to support the whole load, 
being prevented from compressing laterally by the two side plates. 
By the comparison of two rings of india-rubber of equal cubic con- 
tents, one being placed as in my arrangement in the nave, and the 
other between the wheel and the tire, as on the old plan, the 
advantages of the former will be at once apparent; thus, for in- 
stance, a ring such as I employ in the nave of an internal diameter 
of 8in. by 2in. thick, and 3in. wide, will have about eight times 
the elasticity of another ring of equal weight, and of a diameter 
of 2ft. 9in. by 4in wide, and }$in. thick, and suitable for a railway 
wheel 3ft. in diameter. I shail be glad to give full information of 
my inventions to any desirous of adopting them, but before conciud- 
ing should like to give a word of caution to successful inventors 
against certain unprincipled individuals, who, under the false pre- 
tences of being either purchasers or of becoming licensees, write to 
obtain information and full particulars of any invention which has 
shown a likelihood of success, and this for the sole object of evading 
the patent-right, and thus obtaining for little or nothing what has 
already cost the inventor both time and trouble and much expense 
in introducing. It matters not much to them of what nature the 
invention is, whether wheels, blast furnaces, rat traps, or sewing 
machines, but these individuals will write and express the most 
anxious desire to be furnished with full particulars of your most 
valuable invention, having been much struck with the peculiar 
advantages which it affords. Such opprobrious conduct cannot be 
too much exposed or made public, and no doubt numbers of your 
readers can testify to it as well as myself. 
C. W. Dixon, Assoc. Inst. C.E. 
Wickham Market, April 30th, 1868, 





CAST IRON SEA WALL. 


S1z,—Will you allow me to inquire of your readers and corre* 
spondents whether any experiments have been tried, or are there 
any works in existence which would furnish information as to the 
applicability of cast iron for a sea wall ? 

in the locality under consideration the depth of water is about 
15it., and the rise of tide at springs ilft. The present wall, some 
miles in length, is of granite, which is very plentiful in the neigh- 
bourhood, and cheaply wrought. The wall has, however, been 
almost completely destroyed by a storm, hence the inquiry. 

I believe that in the Thames some use has been made of cast 
iron piles, with cast iron plates slid down in grooves. Cast iron 
columns also have been used for the bridge of the South Wales 
Railway, crossing the Wye at Chepstow, as well as the Saltash- 
bridge, near Plymouth, and others; but these cases are not in 
point, for in the first place the oxidation by Thames water would 
be much less than by sea-water, and in the case of railway 
and other bridges and piers the bulk of iron used is neces- 
sarily so great that the oxidation is of less importance. I shall 
be very glad to know whether any effectual means have been 
discovered for counteracting the effects of oxidation under such 
circumstances, and, if so, what would probably be the cost of such 
work per superficial yard?. 

Galvanised iron would hardly be applicable, I should suppose, 
not only on account of the weakening effect of the process, but 
from its inability to resist the powerful influence of the salt and 
air upon that portion, between wind and water, alternately 
exposed and covered by the tide. CoLoNIstT. 

April 25th, 1868. 





THE DISPOSAL OF TOWN SEWAGE.* 
By AvuGusrus HaMILTON Jacos, C.E., B.A, 


THE undoubted importance, on sanitary conditions alone, of the 
subject of this paper is in itself a sufficient excuse for bringing 
before the Society what might not appear at first sight quite 
within the range of pure engineering—at first sight, for the 
assumption might be that the various modes of dealing with 
town sewage, viz., precipitating, filtering, deodorising, or utilising 
as a manurial agent, would fall within the function of the chemist 
proper or his agricultural brother; but the absolute necessity for 
constructive works, in the execution of these different processes, 
demands the advice and skill of the engineer. As the urgency of 
sanitary reform is forcing itself on all towns throughout this 
kingdom, and even Europe, a wide field is gradually opening up for 
the display of very considerable talent in a comparatively recent 
branch of the profession. It should be the duty of every 
engineer to make himself acquainted with its principle at least, 
and of a considerable section of the profession to make it a 
speciality. 

The prime cause of all the agitation for the last twenty years as 
to the disposal of sewage was the pollution of our rivers and 
watercourses, whereby what formerly had been elements of utility 
and pleasure were rendered receptacles for all the garbage and filth 
from the nearest town. Unfortunately the streams being the 
lowest points, there never was any physical difficulty in draining 
into them, their water being, in a greater or less degree, rendered 
unfit for drinking purposes for man and beast, and the nose 
and eye offended with noxious exhalations and contaminated 
water. These evils accumulating, aggrieved persons took action 
at law and obtained injunctions in Chancery with satisfactory 
results to themselves ; the consequence was that local authorities 
were constrained to seek someremedy to avoid legal difficulties and 
their concomitant expenses. The cholera epidemic fastening 
itself on nuclei of overflowing cesspools, untrapped drains, and 
poisoned water, created a revolution which culminated in the pass- 
ing of the Public Health Act, 1848, This Act, which has been 
adopted by nearly 700 towns, was an inestimable boon to the 
country, as it gave local bodies the power of legislating in sanitary 
matters, But unfortunately in the eagerness to remove the 
existing abominations and establish waterclosets, drains were con- 
structed which conveyed town refuse to the nearest brook or river, 
the source of all the present river pollution difficulties. 

The very first consideration with 1eyard to the disposal of town 
sewage is to have it effectually removed without nuisance, without 
injury to health, and without offensive associations in the shape 
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of night carts or anything which might assault even the imagina- 
tion. These must be the ous among all well-ordered and 
refined minds, and anything approaching to a manipulation of 
sewage matter in our public streets and private houses surely 
appears a very gross barbarism. Any such process must finally 
give way, even at the expense of a presumably more valuable 
manure than what now proceeds from the outfalis. 

Town sewage consists of the washings of streets and roofs, 
human excreta, all domestic slops, and the refuse from manufac- 
tories, where such exist. The composition will vary with the 
amount of rainfall, the character of the soil, the water supply, 
the presence of manufactures, the ratio of rich to poor inhabitants, 
and the character of ‘the drains, their material and inclination; 
the two last will require some explanation. The proportion of rich 
to poor, from the different amount of animal food consumed, will 
cause considerable variation in the composition of sewage to drains 
passing through poor and fashionable localities. The material and 
inclination of the drains will influence the ch ter of the sewage, 
for old nearly level brick drains with flat inverts will become 
coated internally with a deposit of solid matter which will mate- 
rially assist in setting up premature decomposition, while on the 
other hand smooth earthenware pipes with quick fall will convey 
the sewage undecomposed to the outfall. The composition will 
vary also trom day to day according to the habits of the people-- 
¢.g., Saturday ablutions and Sunday cessations—and will alter 
during different hours of the day. The traffic and material com- 
posing the road surface will influence the composition. For instance, 
analyses gave a range for London for different loéalities of from 
39 ¢ 813 grains of solid matter per gallon in water collected from 
the streets. 

The valuable elements of town sewage are ammonia, and organic 
matter furnishing ammonia on decomposition, phosphates, and 
alkaline salts. ‘hese elements are chiefly derived from the 
human excreta, and nearly all held in solution. The ratio of 
suspended matter to that in solution for normal sewage is “26 to 
Fee that no process of simple filtration can ensure purifi- 
cation, 

The generally received doctrine held in this country as to the 
value of manure is that the value depends on the ratio of nitro- 
genous to non-nitrogenous constituents, or in other Words, on the 
presence of ammonia, The amount of this substance in a manure 
1s generally compared with that in guano as the standard manure, 
and thus a price can be fixed regulating its value. As human 
excreta furnishes sewage with the greatest part of its ammonia, it 
is with its position it is y to deal to obtain its 
theoretical value. The percentage of ammonia is practically the 
same, weight for weight, in the solid and liquid excreta, the solid 
being about one-tenth of the liquid, the total weight voided per 
day being about 2 1b., the percentage of ammonia being 1°70. ‘he 
amount voided per year will be about 730 lb., furnishing 12} lb. 
of ammonia, which, at 8d. per pound, gives a value per head of 
8s. 4d. It may be asked what becomes of the other valuable con- 
stituents in the excreta, and why they are nut estimated? 
Excrete do contain a quantity of phosphoric acid and alkaline 
salts, which are valuable; but as ammonia overtops these consti- 
tuents in a great degree, it is found simpler—and the plan is 
now universally adopted in this country—to place the ammonia 
ata higher value than it would probably return if used alone. 
Knowing, then, the value of the manurial constituents in sewage 
per head, it is easy to determine the theoretical value per ton 
passing from the outfall, if it be ascertained what is the sewage 
tiow per head per annum. Commencing at forty tons per head per 
annum, which is about twenty-five gallons per day, the value per 
ton will be 2'44d. for fifty tons, 2d. for sixty tons, 167d. and so 
on to 100 tons representing sixty gallons per head per day, when 
the value is one penny, the last being about the value per ton of 
London sewage. The quantity of ammonia gallon of sewage 
for these ditferent dilutions will vary from 3°9 to 9°7 grains, 
Taking sixty tons as the average flow per head (being the dry- 
weather sewage of London) seven grains of ammonia per gallon 
will represent the strength. An easy rule to be remembered is that 
every grain of ammonia per gallon will represent a farthing per ton 
at the outfall. 

_ Many persons learning the manurial value of town sewage 
invent ditterent processes for its deodorisation and precipitation so 
as to obtain a solid substance in a more saleable form than the 
liquid. In these processes the fact wus generally lust sight of that 
it 1s impossible to precipitate ammonia, the chief manuring con- 
stituent, except, perhaps, indirectly and expensively as the 
ghesian phosphate. ‘The precipitate, therefore, was 

nearly effete matter, and the most valuable fertiliser lost in the 
effluent water. Between fifty and sixty patents were taken out 
for various treatments for the manufacture of solid manure, but 
they all died a natural death from the impossibility of selling the 
material at anything like a remunerative price. The principal pro- 
cess was that of Mr. Kiggs, and consisted in precipitating the 
solid suspended matter with lime; it was tried at Tottenham, 
Leicester, and at one of the London outfalls. Very large works 
were erected which had to be subsequently abandoned from the im- 
possibility of obtaining a sale for the material; £4 per ton was the 
estimated price, and it was with difficulty sold at four shillings, 
Treatment with lime effects a good deal of purification, but it is 
anything but a perfect deodoriserx. he presence of lime will 
endanger the fish in a stream, according to the amounts of concen- 
tration, Sulphate of aluminia, in addition to lime and charcoal, 
phosphate of magnesia, hydrochloric acid, perchloride of iron, &c., 
were also tried, but sutfered commercially and collapsed. All these 
processes deodorised to some extent, but as deodorisers alone they 
would be too expensive to adopt. The best simple deodoriser is 
carbolic acid mixed with lime, or as a carbolate of lime, as in 
Macdougall’s powder. The only objection to carbolic acid—which, 
after all, is a very imperfect deodoriser at the outfalls, where it is 
wanted most—is its peculiar tarry smell, which, ventilating 
through the smallest crevices in the drains, is very offensive to 
some people. Simple filtration, either alone or combined with some 
cheuucal treatment, has been repeatedly tried, but without any 
success, At Birmingham the sewage of 300,000 persons was dis- 
charged into a filtering tank, the filtering media being gravel. ‘The 
solid matter was pumped on to land, where it was left to dry, when 
it was sold as manure if buyers could be obtained--sixpence per 
ton could not be got forit. At Manchest , where is abound, 
they tried mixing the matter with the ashes of stone coal—a very 
imperfect deodoriser—and selling the mixture, which was done at 
a loss of £10,000 a year to the city. It was in this neighbourhood 
that the Kureka process was tried, which consists in adding sulphate 
of iron and evaporating to dryness. This was, of course, very ex- 
pensive, and consequently failed, At Croydon an elaborate system 
of filtering was tried, also every possible deodorising process, to 
prevent the fouling of the river Wandle, but to no effect. With 
regard to all systems of filtration, the question of advantage 
depends on the state the sewage arrives at the outfall; if it be long 
enough in its transit to set up decomposition, and evolve noxious 
gases, there is little use for filtering, while, on the other hand, if 
it arrives in a fresh and undecomposed state, there will be consider- 
aes advantage in filtering, but the tanks must be kept constantly 
Two processes, proposing to deal with excretal matters and aban- 
don water closets, deserve some notice, viz., the earth system, and 
Captain Lieurnur’s pneumatic system; the former of these two sys- 
tems depends on the great power that common dry earth exerts as 
a deodoriser by the absorption of sulphuric and ammoniacal gases 
and assimilation of phosphoric acid and alkaline salts. It is only 
intended to deal with the excreta, and consequently a complete 
system of drains is required for household slops, &c. An ordinary 
oset is fitted with a seat and a reservoir for dry earth at back, 
and a chamber or vault underneath of about 50 cubic feet in area; 
9a the pulling of a handle a sufficient quantity of dry earth is dis- 
charged into the pit covering any excretal matter. The commode 
$F norble closet is similar in its arrangement except that an iron 
cket is substituted for the pit in the fixed closet; this process 

















requires a plentiful supply of dry earth and frequent emptyings— 
6 lb. of earth are required per head per day, or 2 cwt, per week, for 
a family of six persons. It can be conceived what ditliculty would 
be experienced in obtaining this quantity of earth and drying it. 
The plan of drying is to have a drawer made to fit underneath the 
kitchen range, which may be filled one morning and left till the 
next; if required for a larger number than six ms, a portable 
dryer with stove will be necessary. As 224 lb. of dry earth are 
required per week for six persons, and as the excreta of each per- 
son weighs 2 lb., there will be a transport to each house of 224 lb., 
and from of 308 lb., or a transit through the house of 532 lb. per 
week, For a town of 20,000 inhabitants 266 cubic yards of earth 
will be required per week, or 13,800 per year, or about 8ft. exca- 
vated over one acre. Apart from the difficulty of getting earth 
and then drying it, the necessity for separate drains, the alteration 
of existing arrangements, and worst of all the periodical visits of 
the earthmen, it will be absolutely impossible to get the general in- 
habitants of a town, however small, to comply with all the neces- 
sary requirements to preserve cleanliness and avoid nuisance. Such 
a system may be adopted in special cases where there is such a 
methodical system as to insure due attention. As to redrying the 
earth there is little probability that such would be generally car- 
ried out; these different manipulations must of neeessity be offen- 
sive to the refined minds of a household. Captain Lieurnur’s system 
consists in constructing iron reservoirs at the crossing of ail the 

rincipal streets underneath the surface—these are connected by 

in. iron pipes with each closet of the adjoining houses; each ser- 
vice pipe is kept closed with an air-tight valve in the street, which 
can be opened at will. A steam engine and air pump are drawn 
through the streets, which stop at each reservoir and pump out all 
the collected matter into an iron tank, the house-valves are opened, 
and the excretal matter which has been cullecting since the last 
visit is driven into the exhausted tank by the atmospheric pressure 
and eventually removed for manuring the land. This arrangement 
would be very costly; the large service pipes would require a great 
deal of exhausting, the air-tight valves would be very difficult to 
keep air-tight; there is no provision for household slops, and the 
matter which would collect in the closets between each visit of the 
exhauster would be very offensive. Seeing that all the above- 
mentioned processes are more or less objectionable, there only re- 
mains one other which is practically the most feasible and effective, 
that of utilising the sewage from the outtull by agricultural means, 
All the parliamentary reports urge in the strongest manner the 
necessity for avoiding river pollution by means of irrigation, The 
latest report published on the river Aire and Calder, says:—‘* Sew- 
age interception is always practicable; when it can be applied 
fresh to the land there is least nuisance and ieast cost to the rate- 
payers. When the solids are extracted by mechanical deposition 
there is pecuniary loss on the operation, and running streams receiv- 
ing the eftiuent water are still polluted, the pollution being greater 
as the volume of the stream is relatively small. No arrangements 
for treating sewage are satisfactory except its direct application to 
land for agricultural purposes.” The report then proceeds to im- 
press on the Government the advisability of legislating on this 
subject. 

Irrigation farms have been established at many places through- 
out the country—for instance, Croydon, Edinburgh, Carlisle, 
Cheltenham, Rugby, Worthing, &c.—and all with the most suc. 
cessful results. In all cases where works have been partly unsuc- 
cessful it was due to defective management, and where the farm- 
ing has been conducted by private individuals. Sewage irrigation 
will not succeed if it does not receive some attention; it needs 
little, but it requires some, and it also calls for a somewhat 
different method of farming. If fields be irrigated by gravitation 
and open channels there is a certainty of a direct money profit; if 
pumping be requisite, or costly means of distribution used, though 
there may not be an equivalent return for the money expended on 
works, still the addition to the rates need not be considerable, and 
the real difficulty, the river pollution, may be obviated. The 
manner by which sewage is purified by passing over land is not, as 
many suppose, by simple filtration—though in some sandy soils 
purification may be so assisted—but is due to the power which clay 
has of absorbing and assimilating fertilising matter. The direct 
contact of the roots of the plant may assist this purification, but 
only assist, for we find the drainage water from an irrigation field 
practically pure at a time when there is no growing taking place. 
There is no doubt that open soils purify large quantities of sew- 
age better than stiff clay, but the reason of this is that in very 
retentive soils the water cannot find its way for any depth into 
the ground, where it would meet with fresh and more extended 
surfaces. But, nevertheless, very retentive soils have been found 
perfectly well adapted for irrigation purposes both at Worthing 
and South Norwood. At the latter place the soil is essentially 
brickearth, for there is a brickfield adjoining the farm but a few 
yards distant. As to the effect of irrigation in purifying sewage 
sufficiently to permit it tojrun into watercourses, we have abundant 
proof. As bas been alluded to above, every possible process of 
filtration and deodorisation was tried at Croydon to prevent the 
pollution of the river Wandle, but to no purpose; the irrigation 
fields were then established, and the effluent water discharged into 
the river. Fish now hover about the outfall, and one of the mill- 
owners—the very pemone who gave the local board so much 
trouble—has actually diverted some of the drainage water into his 
millhead. At South Norwood direct analyses shows that the 
effluent water contains only onegrain of solid matter pergallon more 
than the well water supplying the town would contain after pass- 
ing over the same area, allowing for the amount of concentration 
received by evaporation. The actual difference in impurities per 
gallon between the well water as it is pumped and the effluent 
water from the fields is four and a-half grains, 

The ditferent methods for applying sewage to land are the 
hose and jet, subsoil irrigation, and by surface channels, The 
hose and jet consists of underground pipes of iron laid throughout 
the farm, and connected with a high-level tank, or with steam or 
water pumps. To these pipes, at convenient distances, are fixed 
hydrants, to which are connected suitable lengths of hose with 
nozzle attached. This method has been tried with some success 
by Alderman Mechi at Tiptree, but there are many drawbacks to 
its use. The jet sheds the liquid over the leaves of the growing 
plants; the length of hose which is required, and which must be 
pulled over the grass, is very objectionable. There is considerable 
labour required in the distribution, and the expenditure in laying 
down all the necessary apparatus is a very serious first cost. The 
cost of delivery on the Tiptree Farm was 14d. or 2d per ton, and 
as the sewage, or rather liquid manure, was hardly one-third the 
value of London sewage its manurial value could not at all have 
compensated for such an expense. However, Alderman Mechi 
attached very great importance to the use of water alone, and said 
before a Parliamentary committee that it paid him to pump pure 
water at the rate of 2d. per ton at certain seasons; by this 
method the sewage cannot be purified at night time, and also a 
very much greater area of land would be required to utilise a 
given amount of sewage. 

(To be continued.) 








THE BeELLEROPHON.—As far back as the 25th of April, the 
Bellerophon was tested over the measured mile, and between Port- 
land Bell and Spithead, but the detailed account of this trial only 
appeared in yesterday’s J'imes. We shall in our next impression 
give an analysis of the performance of the ship. It must suffice 
to say now that the water was like a mirror. The very best steam 
coal was burned, the engines developed greater power than on any 
previous occasion, and the ship attained a speed of i3°754 knots. 
We are at a loss to understand why the Government should award 
a privilege to the Z'imes. newspaper which it refuses to all other 
journals. We have no desire to find fault with the gentlemen who 
do the ‘‘ military and naval intelligence” of the leading journal, 
but it would be just as well we think to permit reporters from 
other papers to be on board during important trial trips. 





THE INSTITUTION OF CIVIL ENGINEERS. 


THE success which has of late years attended the annual dinners 
of the Institution of Civil Engineers was fully sustained on Wed- 
nesday evening, the 6th inst., when the chair was occupied by Mr, 
Charles Hutton Gregory, the president. Thecompany was numerous 
and distinguished. Among the visitors were :— yee | 
York, Duke of Argyll, Earl of Caithness, Lord Elcho, M.P., Lord 
Alfred Paget, the Lord Mayor, Adiniral Sir John Hey, Bart., M.P., 
Sir Henry Holland, Bart., the Attorney-General, M.P., Sir Charles 
phe .n, K.C.B., Sir Charles Wheatstone, General Lefroy, &Xc, 

¢., while the members mustered in considerable force. 

The Archbishop of York said grace before and after dinner. 

The President, in proposing the first toast, said the virtues 
which shed lustre on the throne have long been the admiration of 
other countries, and the pride of all who live under her 
Majesty's rule. May she long reign over a loyal and happy people ! 
I give “The health of Her most gracious Majesty the Queen.” 
This toast elicited the warmest acclamations, 

The President next gave ““ThePrince and Princess of Wales.” The 
President, in giving the toast of ** the Army, the Navy, the Militia 
and the Volunteers, coupled with the names of General Lefroy, 
R.A., Admiral Sir John Hay, Bart., M.P., and Colonel Lord Eicho, 
M.P., referred to the recent ful campaign in ayo | 
which he thought was due not only to the atility of the gene 
in command, who had long been celebrated as an able engineer, 
but ulso to improvements in army organisation. 

General Letroy and Sir John Hay, in returning thanks, pointed 
out the invaluable benefits which had been conferred upon both 
services by Civil Kngineers, and each expressed his conviction that, 
so long as the army and the navy received such assistance from 
that influential portion of the community, their efficiency would 
be amply maintained. é 

Lord ‘Elcho, in acknowledging the compliment paid to the 
volunteers, vindicated that body from certaih exceptions which 
had been taken of late to their organisation and knowledge of 
drill, and observed that it could not be doubted that they would 
be in readiness to enter the field at any time that their services 
might be required. 

The President then p d “The Houses of Lords and 
Commons,” associati with that toast the names of the Right 
Honourable the Earl of Caithness ‘the Attorney-General, M.P. 

The toast was responded to by the noble Earl and the learned 
Attorney-General. 

The President, in proposing ‘‘ Our Visitors,” coupled with the 
name of the Archbishop of York, thanked the many distinguish 
guests who had accepted the invitation of the Council, and 
expressed the pleasure they felt in being honoured with the 
p.esence of so many men of science. ; 

tiis Grace returned thanks in a speech warmly eulogising the 
members of the Institution for the important services they con- 
tinued to render to their country; and called forth loud cheers by 
speaking of Mr. Whitworth’s munificent gift in the cause of 
scientific instruction, as the ‘‘ best shot he had ever fired in his 
life.” 

The Duke of Argyll next proposed ‘‘ Prosperity to the Institu- 
tion of Civil Engineers,” coupled with the name of the president. 
His Grace remarked that this toast connected itself with some of 
the happiest associations of his early life, for his father was a 
skilled mechanic, and had no inconsiderable knowledge of civil engi- 
neering. At that time no language was so familiar to him as that 
of mechanical science, and no guests were so welcome in his father’s 
house as the self-made men who could speak of the progress then 
taking place in the great march of human ingenuity and skill. He 
was born and brought we the side of those quiet estuaries and 
lakes where the waters ocean and the waters of the Clyde 
mingled under the shadow § Highland isles—waters which 
were classic in the history of engineering science. After giving 
several anecdotes related to him by his father respecting the early 
experiments of Mr. Bell in steam navigation, his Grace proceeded 
to remark that the impressions of his catty fonts d not been 
weakened by his subsequent experience, and he had the greatest 
regard for the Civil Engineers, whose art was simply and happily 
detiued in the charter by which this Institution was incorpora’ 

as “the art of directing the great sources of power in nature for 
the use and the convenience of man.” He (the Duke of Argyll) 
had the greatest gratification at being present on this occasion, for 
it could hardly be doubted that of all professions there was none 
which so completely tied together the most important questions of 
practical utility with the highest problems of speculative thought. 
in conclusion, he wished the company present joy of the noble 
pursuits in which they were engaged, and exp! his belief 
that there were many statesmen, soldi lawyer, and others 
whose names were ringing through the world, who had in reality 
done less than the humblest member of this Institution to promote 
the welfare and the civilisation of mankind. 

The President having briefly acknowledged the compliment, Mr. 
Vignoles, V.P., gave the toast of “The Learned Societies;” to 
which Mr. Tite, M.P., the President of the Royal Institute of 
British Architects, responded. ; 

Mr. Hawkshaw, in a few words, gave ‘‘The Corporations and 
Institutions of the City of London,” to which the Right Honour- 
able the Lord Mayor replied. 

The various toasts were received in the most cordial manner, and 
the company separated about eleven o'clock, after a banquet which 
appeared to give the utmost satisfaction toall present. 

At the ordinary general meeting on Tuesday, the 5th inst., Mr 
Charles Hutton Gregory, president, in the chair, twenty-two candi- 
dates were balloted for and duly elected, including tive members, 
viz. : -Mr. William Bage, Westminster; Mr. Francis Brady, resi- 
dent engineer, South-Kastern Railway; Mr. Maximilian Hjorts- 
berg, Engineer-in-Chief of the Chicago, Burlington, and Quincy 
Railroad and Extensions, Chicago, U.S8.; Mr. George Walliam 
Vivian, Executive Engineer, P.W.D., Bengal; and Mr, John 
Wood, engineer on the Cockermouth, Keswick, and Penrith Rail- 
way; and seventeen associates, viz. : Mr. Charles Dalias Alexander, 
B.A., P.W.D., Calcutta; Le Chevalier Zosimo, Barroso, Céara, 
Brazil; Mr. Edwin Bidder, Delhi Railway; Mr. Peter Brotherhood, 
Clerkenwell; Mr. Joao Neri Ferreira, Rio de Janeiro; Mr. Thomas 
Gibson, Westminster; Mr. James Hartley, M.P., Sunderland; Mr, 
Edward John Jones, late of the Ceylon Railway; Mr. Henry 
Augustin Ornano Mackenzie, Bl bury; Mr. John Mulroy, 
Kdiuburgh; Lieut. Colin Campbell Scott Moncrieti, R.E., P.W.D., 
Bengal; Lieut. Patrick Montgomerie, late in the P.W.D. of the 
Government of India; Mr. Walter Neilson, Glasgow; Mr. Samuel 
Barton Newton, late of the Ceylon Railway; Mr. Richard Proctor- 
Sims, Engineer to the Mazajon Land and Keclamation Company, 
Bombay; Mr. Horace James Kydon, Highbury New Park; and 
Mr. William Joshua Trehearne, Surveyor to the Chiswick Improve- 
ment Commissioners, It was also announced that the council, 
acting under the provisions of the fourth section of the bye-laws, 











had since the last announcement, admitted as students of the In- . 


stitution Messrs. John Savery Carey, Humphrey Henchman, and 
John Arthur Owen. 





Tue RouqUAYROL-DENAYROUZE DIVING APPARATUS,—According 
to a circular of the French Minister of Marine, lately addressed to 
the préfets maritimes and other officers, this diving apparatus has 
been officially universally adopted in the French navy. No other 
kinds are to be turnished in future to the Imperial vessels. 

‘THE SOCIETY OF ENGINEERS. —At the meeting of the Society of 
Engineers held on Monday, the 4th inst., it was unavimously 
resvived **That the thanks of the society be conveyed to Mr, Wuit- 
worth for his wuniticeat endowment of thir.y free scholarships for 
the engineering profession.” The following candidates for election 
eed reek HF A B B. Thitah, resident ba 

ugh engineer, Bideford ; jen » 
London and North Western Railway, Leighton Buzzard : as asso- 
ciate, R. J. Cheeswright, Town Hall, Croydon, The meeting was 
adjourned till Monday, the 5th of October, 
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AUTOMATIC TYPE TRANSMITTER. 


CONSTRUCTED BY MESSRS. SIEMENS AND HALSKE, BERLIN. 
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ONE of the earliest forms of telegraph constructed by Samuel 
Morse was on the principle of automatic transmission, but it was 
soon after abandoned by him in favour of the simpler although 
less speedy method of manipulation with the rocking lever key. 
The construction of which we speak is described in detail by Dr. 
Turnbull in his ‘‘ Handbook of the Electric Telegraph.” It con- 
sisted of a framework with V-wheels and pulleys for moving a 
port-rule containing elevated types along underneath the end of a 
rocking lever which closed the circuit of a galvanic battery cor- 
respondingly with the elevations on the types. 

At a later date Alexander Bain suggested the plan of automatic 
transmission of galvanic currents by strips of perforated paper, 
a system which Digney, Siemens, Wheatstone, and others have 
adopted with more or less success; and still later Henley patented 
an automatic telegraph in which the rotation of a wire bobbin 
over the poles of a permanent magnet was to develop currents 
which, corresponding with the movements of an automatic trans- 
mitter, should give the necessary currents for working the 
receiving instrument. 

This last idea was very perfectly carried out in a most ingenious 
and beautiful construction of type transmitter exhibited in the 
1862 Exhibition by Messrs. Siemens and Halske, of Berlin, but 
after a fair trial had been given to the system on the principal 
lines in Europe it was found that difficulties had to be encountered 
which rendered it advisable to abandon magneto-electricity and to 
return to voltaic. These difficulties arose partly from the fact 
that in consequence of the short duration of induction currents 
the most trifling irregularity in the elevated portions of the types, 
caused by their corners wearing away, as well as the least misplace- 
ment of them in the port-rules, occasioned wrong signals to be 
given, and partly also from the greater influence which bad insula- 
tion of the lines has upon induction than upon voltaic currents. 

The alterations which the apparatus has undergone in con- 
sequence are confined to the transmitting portion, the receiving 
instrument, a polarised ink recorder, remaining the same as before. 
The transmitter now consists of a stand with driving-wheel and 
treadle like a lathe, on the table of which stands the driving gear 
for propelling the = containing the types, with a regular 
velocity underneath the contact lever, and the commutator for 
giving the reversed currents. Fig. 1 shows a front elevation, and 
Fig. 2a plan of this part of the apparatus. The pulley T, fixed 
upon the horizontal shaft W, which carries also two endless 
screws, SS, is turned by a band passing over it and over the 
driving-wheel below. The endless screws gear into two wheels 
with slanting teeth, R R (Fig. 2), on the axes of which, under- 
neath the base plate, are two V-wheels, VV. Above these are 
two jockey V-wheels, V! V', of slightly larger diameter, held by 
means of spring and lever arrangements, so that when a port- 
rule, M M, with types, passes between the opposite grooves 
of V and V', it is held firmly pressed upon the lower ones, 
from which it receives motion from right to left, the types being 
held in position by a roller X, in the frame system Y Z. Between 
the two systems of V-wheels is a horizontal axis, a, supported in 
bearings, A and A!, on the extreme front and back of the base 
plate. This axis, which is of steel, carries on its opposite ends the 
rocking lever and the manipulator of the commutator. The rock- 

ing lever h is in front, and is bent at its free end in a V-shape to 
enable it to ride with ease over the elevations and into the inden- 
tations of the metallic types, being held down upon them by the 
force of the spiral spring f, regulated by the adjusting screw F, in 
the opposite side of the axis. The manipulator ki, kz, on the same 
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extreme ends are farnished with platinum hammers. The flat 
springs, band c, on opposite sides, are connected with the two poles 
of a battery of voltaic elements, whilst the two upper contact 
screws, p and q, are connected to the line wire, and lastly the 
beam, k,, k , is to earth through the apparatus. 

When a ne gen with types is moved through, the lever, h, is 
alternately lifted up by, and allowed to fall down again between 
the elevations. This imparts an oscillating motion to the manipu- 
lator, k,, k, When h is elevated k, presses the spring, b, away 
from the contact screw, g, whilst the arm, /,, being correspond- 
ingly elevated, allows the spring, c, to press against the contact, p. 
The pole of the battery which is attached to c is therefore in 
direct communication with the line, whilst that attached to is to 
earth through a@ and the apparatus. When % falls off the eleva- 
tion the left-hand end of the beam is depressed, making contact 
with the spring, c, and thus putting that pole of the battery to 
earth, and allowing the spring, b, with the other pole of the 
battery, to make contact with the upper screw, g, and the line 
wire. Thus the functions of the m, k,, ko, are equivalent to 
those of a commutator in which the battery poles are simply 
ae each time an elevation of a type passes underneath the 
ever. 

The Morse alphabet consists of points, dashes, and spaces, The 
types are so constructed that when they are set up in proper suc- 
cession in the rules, and the latter a through the apparatus, 
the succession and duration of theelevations given to the contact 
lever, and therefore to the contacts between the battery and line, 
are pane Se necessary for the transmission of the desired 
despatch. is method has the important advantages—first, that 
errors in transmission may be avoided by reading and correcting the 
types after they are set up in the port-rules; and, second, that the 
mechanical transmission of signals is more exact, as each contact 
type is cast to the right length, and therefore the message received 
is easier to decipher. On the other hand, the composing and sub- 
sequent distribution of the t occupies more time than the 
transmission of the despatch by hand with acommon manipulating 
key. In order, however, to obviate this difficulty Messrs. Siemens 
and Halske have constructed apparatus for both mechanically 
setting up and distributing the types, descriptions of which we 
shall give in future articles. 





RoyaAL POLYTECHNIC INSTITUTION.—A new optical lecture at 
the Polytechnic Institution by Professor Pepper is of high-class 
scientific character, and full of remarkable experiments. Most of 
the a were founded upon the principle of the “ persist- 
ence of vision.” One of the instruments showed the application of 
the principle of the new ‘* Wheel of Life” toy to the magic lan- 
tern. A glass disc about a foot in diameter was made to revolve 
rapidly before the condensers, the figures being painted near the 
circumference of the disc. By an arrangement of lenses in front 
the pictures were thus projected upon the screen in rapid succes- 
sion, and a little boy and a were seen playing a very grotesque 
and lively game at leap-frog. After some experiments showing 





rays from the lantern. The wheel can be driven at any speed up 
to 1000 revolutions per minute, at which speed it will, therefore, 
illuminate the stage with 2000 flashes in the same space of time. 
Upon the stage was fixed asecond wheel about a yard in diameter; 
it had seven or eight spokes, and was driven with great velocity 
by means of multiplying gear. The room being otherwise darkened 
the revolving wheel on the stage was then illuminated with a 
gradually increasing number of flashes from the revolving wheel 
below. The wheel on the stage appeared to undergo most curious 
changes in form and motion. Its spokes seemed to increase and 
decrease in number, sometimes to turn one way, and then another. 
Whilst both wheels were rotating at an enormous velocity the one 
on the stage seemed to stand quite still—still enough to be photo- 
graphed. Discs with black patterns painted upon a white ground 
were then fixed successively upon the stage-wheel, and the changes 
were most curious as the work of rotation proceeded. Professor 
Pepper says he has still more remarkable novelties to bring forward, 
just invented by Mr. Beale, a Greenwich engineer, and that the 
apparatus will shortly be ready. The lecture by Mr. Baines, 
F.R.G.S., on Abyssinia, still proves attractive, and ends with the 
projection upon the screen of a likeness of the late King Theodore, 
the band playing the ‘t Dead March in Saul.” There is also a new 
entertainment with plenty of fun in it, by Mr. Buckland, called 
‘** Puss in Boots,” One of the songs about the ‘‘ Buoy at the Nore” 
is very affecting. The ‘‘ boy” narrates how his father married a 
mermaid, so— 
“* His wife she brought him children three, 
Two was fish—and the other was me.” 
The son having a good appetite soon became known as the boy at 
the Nore, and on one occasion his relatives finding things looking 
very fishy in the sea, on him a visit by way of a change. The 
hopeful son offered his mother a chair, but like St. Cecilia’s 
cherubs of old, 
“ Mother she answered with a frown— 
‘Owing to nature I cannot sit down!” 
After bidding farewell to his relatives, the boy at the Nore says- 
“TI saw them vanish in glittering scale, 
And that was the end of my mother’s tale.” 

New LocoMOTIVEs FOR THE GREAT WESTERN RAILWAY OF 
CanabDA.—In addition to the magnificent locomotives constructed 
at the works of the Great Western Railway Company in Hamilton, 
one of which, the ‘‘ Brackstone Baker,” has already gone upon the 
road, the company contracted for the building of five at the works 
of the Canadian Engine and Machine Company at Kingston. 
These locomotives are now approaching completion. Some of the 
— features of the new — are:—The exterior of the 

iler is made entirely of steel, which insures greater strength and 
durability, the furnace or firebox is made of copper three-quarters 
and half an inch in thickness, and all the axles are steel, as are 
also the tires of the wheels.—Canadian News, 

THE Rope TRADE.—Messrs. Garnock, Bibby, and Co., announce 
a reduction of £2 per ton in price of tarred hemp and Manilla rope; 


| as to Russian hemp, holders have been much out of their calcula- 
| tions of consumption this spring, owing to the substitution of other 


how a rapidly revolving wheel appears to stand still when briefly | hemps for purposes which Russian has generally been used for, 


illuminated by instantaneous flashes from the induction coil, Pro- 


| general depression in trade, and the falling off in shipbuilding in 


fessor Pepper introduced the “‘photodrome,” designed and made | North America. Consumption has been very small, consequently 


by Mr. Rose of Glasgow. An oxyhydrogen lantern is placed in 
front of the stage, and a wheel with two large slits at opposite 
parts of its circumference is placed close in front of the lenses of 


the lantern. This wheel is driven by multiplying gear, and at | 
each revolution it necessarily throws two flashes of light upon the | 
stage, in consequence of the slits permitting the passage of the 


| ties, a number of 
| at once, has depressed 


| the market has taken quite a different turn to what was generally 


expected. Manilla hemp having recently arrived in good quanti- 

being consequently thrown on the market 
this article also, but as there is not now 
much on the way for this country they think the depression will 
be temporary. 
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NOTICE. 

In consequence of reiterated mis-statements with reference 
to the circulation of Tar Enctinzsr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quitter, Ball, and Co., who 
have, in giver the following certificate, which 
fully testifies to the increased and spar apery Me ve and 
stability of their journal, The sale of THe ENGINEER 
now exceeds by several thousands weekly that of the other 
engineering journals combined. 


3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of THE ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bon& fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has, not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuittER, Batt, anp Co, 





FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN.—Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller, 











TO CORRESPONDENTS. 

*.* Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 

*.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication. Advertisements, to inswre insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

INQUIRER.—Yes, precisely. 

L. J. T.—1. We do not know. 2. Certainly. 

BERLIN.—A letter lies at our office for this corres; nt, 

T. W. Mc C. (Londonderry).—State draught of water aft. 

W. B. W.—The patent was taken out in 1856 (No. 37), price 18. 9d. 

SWANSEA,— No, 3330 (1865), price 10d. Why not comply with our wishes and 


send your card? 

A YOUNG ENGINEER.—Address the Patent Concrete Stone Company, Queen- 
street-place, Cily. 

E. H.—The flue may be of one uniform diameter inside, Read Professor Ran- 
kine’s paper on another page. 

F. H.—Absolute contact is made first, and then the poles are separated, A 
brilliant light will not be produced while they are in contact. 

LUCIFER MATCH MACHINERY.— A letter lies at our office for a correspondent 
seeking information concerning the making of lucifer match machinery. 

J. B. Y. (Romsey).— We do not think our readers are interested in therival claims 

. of Mr. Cooke and Mr. Wheatstone, and in any case we must decline to publish 
libels on either gentleman, 

ENGINEER.—Multiply the area of the piston in square inches by the pressure in 
the cylinder in pounds, and by the distance in feet passed over by the piston per 
minute ; divide the product by 33,000, the quotient is the horse-power. A \2in. 
piston is 113 square inches in area. 

H. B. Y.— We have no faith in feathering propellers. As regards your inventions 
in it cong bring advise you _ 4 — the smallest trouble about them, as they 
will never tn one farthing of returns. It matters nothing whether 
they arevced OPCML the remit wl bs the emma. : 

T. V.T.—Jn order to answer your question properly we should have to explain 
the laws of the composition and resolution of forces at some length, which expiana- 
tion would be out of place here. You will find one sufficient for your purpose 
in ** Civil Engineering,” by H. Law, Weale’s Series, price 3s. 

8. B.—The arrangement is neat, would work, and is, we think, a good subject for 
a patent; but a careful search should be made before applying for protection. 
It is not easy to see what peculiar advantage the in possesses over the ordi- 
nary float used for the same purpose and hung within the boiler. 

LOCUMOTIVE.—J/ you set out the valve diagram correctly for the crank pin, use 
straight lines, if you set it out correctly for the piston the lines will be curved. 
When the connecting rod is long the former way answers sufficiently well—when 
it is short the latter system should be adopted. A little reflection will show you 
that the vote is not at — when the crank is vertical, because of the 

liquity of t i . 

PLATE GIRDER.—Zn a series of articles upon ** Practical Construction,” which 
we shall shortly commence publishing we shall give full information upon the 
point to which you refer. At the same time, although the advice you mention 
was given ten years ago, it ts still very near the truth. While a great advance 
has been made in the rolling of bars of various sections, the same commensurate 
progress has not been made with respect to plates. It is not so much the size or 
weight, as you appear to imagine, that limits the single lengths in which plates 
can be obtained without paying an extra price for them, but the difficulty of 
turning them out of a homogeneous and uniform consistency. Angle and 
T-iron, provided the sectional area does not exceed three or four square 
inches, can be had up to 40/t. in one length; but with plates from 12ft. to 18ft. 
will be the safe limits to rely upon. 

W. M. (Namaqua Land).—A proposal to use hot slag to raise steam would be 
laughed at in England ; but circumstances alter cases, and as you pay £8 per 
ton for coal there is nothing ridiculous in your proposal. It is possible to 
raise steam in a boiler as shown in your sketch, but we fear that a very large 
proportion of the heat will remain unutilised, as slag is a very efficient non- 
conductor, and as soon as th e outside hardens heat will cease to escape with suffi- 
cient rapidity from the inside. You should therefore make the tubes as smali as 
you conveniently can. It appears to us, however, that you can get steam more 
conveniently by fitting boizers over the cupolas, but we are not sufficiently in pos- 
session of the details of your system of working, &c., to be able to pronounce a 
decided opinion on this point. As regards the other portions of your letter, 
the torpedo idea is good, and you might get it taken up by the French or 
Prussian Governments—with our own it is hopeless to try to do anything. Do 
not think of using a cone friction clutch in the way you speak of for winding 
—tf you do, depend on it you will have a frightful accident sooner or later. 
For such purposes cone clutches are quite inapplicable. 











THE STEAMERS HONFLEUR AND RENNES. 
(Zo the Editor of The Engineer.) 

S1r,—I observe in the last week’s impression of your paper, in your account 
ot the engines of the screw steamers Hopfeur and Rennes, that you state the 
same were built at the South-Eastern Railway Company's works. This is an 
error which I shall be glad if you will kindly correct. The engines in question 
‘were constructed by the Millwall Company, under my supervision. By insert- 
ing this note you will greatly oblige. 

9, John-street, Adelphi, London, W.C., 

May 6th, 1868. 


WM. CRAVEN. 





LIQUID FUEL. 
(To the Editor of The Engineer.) 

SIR,—In your impression of the 24th ult. there appears a letter from Messrs. 
Francis Wise and Co., of Chandos-chambers, Adelphi, denying the claim of a 
Mr. Crow to what the said Mr. Crow calls his “ patent apparatus,” and assert- 
ing that it “is a mere modification of the system of injecting liquid fuels by 
steam patented in 1865 by Messrs. Wise, Field, and Aydon,” and, farther, 
threatening him and those who use what he calls his patent apparatus with 
legal proceedings. 

As this letter is calculated to do me considerable injury, and has to my know- 
ledge led to some misapprehension, I shall feel obliged if you will allow me 
hereby to call attention to the fact that the Mr. Crow there alluded to is a Mr. 
8. E. Crow, of Stratford, Essex, and not Mr. Thomas Crow, of West Ham, 
Zssex, the subscriber, who is the inventor of a new process for burning hydro- 
carbon oils, patented May 6th, 1867 (No. 1329), which requires no steam or any 
other auxiliary. THOMAS CROW. 





MEETINGS NEXT WEEK. 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, 12th, at it p.m— 
Continued discussion “ On Irrigation in India ont ta Soak.” ene 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.— Wednesday, May 13th, 


at eight p.m.: ‘‘ On Marine Boilers,” by Mr. Michael Sefi. 
ROYAL UNITED SERVICE INSTITUTION,— Evening meeting, Monday, 





“The Appointment and Promotion of 
Cunningham Robertson, 


May llth, at half-past eight o'clock : 
Regimental Officers,” by Colonel A. 8th, or King’s 
Regiment. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ati other 
letters and communications to be addressed to the Editor of THE ENGINEER, 
163, Strand, London, W.C. 

eee eee Pom, hme 

various stations; or ét can, if preferred, be supplied direct from 
paid in advance):— 





at the ; 
the office on the terms is 
He (including double number) 5s, 9d. 
Yearly (including two double numbers) £1 11s. 6d. 
If credit be taken, an extra charge of two shillings and sixpence per annum will 


be made, THE ENGINEER és registered for transmission abroad. 
delivered 
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On the 2nd inst., at St. George's Cathedral, Southwark, GEORGE HARRISON, 
Esq., C.E., of Ceylon, eldest son of David Harrison, Esq., of Kennington- 
green, Surrey, to CLEMENTINE LOUISE, daughter of the late JOHN BARROW- 
CLIFFE, Esq., of Nottingham Hall, Sussex. 





THE ENGINEER, 


THE EARTH-CLOSET SYSTEM,“ 

Ir is a favourite practice for the advocates of one principle 
or system to claim for it the possession of qualities which 
they deny altogether to another, and to arrogate to them- 
selves the capability of accomplishing by its means, with 
facility and integrity, what they allege to be impossible 
of execution by a rival project. Our readers will be con- 
vinced of the truth of our assertion upon perusing a paper 
on the earth-closet system, which in accordance with our 
principal of hearing and permitting our readers to 
hear both sides, we publish in another place. It 
must be borne in mind that the advocates of “ portable 
cesspools”—which is the correct’ term for earth closets, 
reservoirs, or other receptacles in which the excre- 
mentitious deposits remain stagnant—are compelled to 
condemn the water carriage principle, in order to obtain 
a bare hearing for their hobby. The more they can 
ery down and blacken the former the whiter the latter will 
appear, especially to those who are but partially acquainted 
with sanitary matters. In the paper to which we call at- 
tention the logica] deductions are bad from first to last; the 
premisses are mere assumptions, and the conclusions, 
a fortiori similarly so. There appears to be an endeavour to 
prove that a principle is totally false because its exe- 
cution is imperfect, because’ there are errors and 
faults in its administration, and because it is not always 
possible, to compel the observance of those regulations 
which are essential to its success. That there should be a 
disproportion of water-closets to the number of houses in 
many of the poorer localities of our great metropolis, that 
there should sometimes be a scarcity of water, are no argu- 
ments, as the author of the paper imagines, against the 
validity of the water-carriage system, so long as it is 
possible to increase the number of the one and the quantity 
of the other, both of which are easily effected. Granted 
that there is some’ difficulty, as there is always in all 
similar circumstances, of getting the poorer classes, who 
are not so alive to the vital necessity of sanitary measures 
as their betters, to attend to the closets properly, will it be 
altogether removed by the adoption of the other principle? 
It is here that the truth of our opening statement appears. 
While anxious to magnify evils, which are not of so 
appalling a character as set forth in the paper under 
notice, the author tacitly assumes their entire removal 
under the auspices of the new sanitary panacea. There will 
be no difficulty in obtaining the disinfecting earth, no 
difficulty in transporting it, no difficulty in applying it, and 
no difficulty in getting rid of it. The whole process will 
be free from noxious gases, devoid of smell, and its adop- 
tion will, in fact, constitute a sanitary millennium. 

Although we are far from being sanguine in our expec- 
tations of this felicitous state of events, and emphatically 
express our disbelief in the application of the portable 
cesspool system of sewage to any large city, much less to 
one approaching in area and population the proportious of 
London, yet in the exercise of our duty as impartial and 
disinterested critics, we willingly accord to that principle 
whatever merit is due to it. In so doing it will be per- 
ceived that it is not any imperfection in the system, any fault 
that can be rectified, any error that can be redeemed, or 
any improvement that requires to be introduced, that can 
render it adapted for universal utility. Its sphere of action 
and legitimate employment is, per se, upon a very limited 
scale; it is not capable of extension, it is unsuitable to the 
requirements of civilised life, and totally at variance with 
all the tastes and ideas of a people so refined and fastidious 
as the English, in everything that relates to the details of 
their domestic economy. After quoting the opinions of 
one or two foreign writers, who it may be remarked, en 

ant, are no authorities upon the question, to the 
effect that land irrigated with sewage is a prolific 
source of danger, Sone; and death, the author 
in the next paragraph assures us of the complete 
immunity from everything of a similar nature, secured by 
the disinfecting earth. After being used, it may be applied 
to the land, without in the least degree affecting the purity 
of rain water that may fall upon it, and drain off into the 
nearest stream. We should be inclined to think that were 
this absolutely the case, it must be worth little or nothing 
as a manure, the value of which is always in proportion to 
its positive, and not its negative qualities. Ouradmiration 
of this system culminates when we Jearn that the contents 
of the cesspool, after being submitted to its operation, may 
be carried in the pocket without giving the slightest offence 
to the wearer of the ent! and the author draws a 
charming picture of the conversion of rural privies into 
“ pleasant places and sources of profit.” At the same time 











that we protest against the many one-sided statements and 
ex absurdities expressed in the paper in behalf of the 


principleit advocates, we give thesystem credit forthe partial 
success it hasjustly obtained, and with which its promoters, 





if they are wise, will rest satisfied. In the hospital, the 
asylum, the military dep6t, the Indian sanatorium, the bar- 
rack; in isolated districts, outlying localities, and detached 
stations and buildings, the dry earth system may be used 
advantageously, both for the benefit of the inmates and that 
of the small number of inhabitants that may reside in the 
immediate vicinity. But here its efficiency stops. Faute de 
mieux, it may be employed instead of the water sys- 
tem; but we pity the corporation or community who 
make choice of it, and give it the preference 
when the other course is open to them, and the r the 
scale upen which it is to > applied, the more plainly the 
mistake will be apparent. In conclusion, we would briefly 
advert to the puerile fallacy of deducing arguments in 
favour of this system, from its adoption in China and 
Japan, and from its recommendation by the great Lawgiver 
toa primitive and purely pastoral people. There is not 
the slightest analogy between the habits and customs of 
London and those of Yeddo or Pekin; we do not recognise 
the 5 yr eg of the happy despatch, nor are the manner and 
lives of the English nation fashioned after the type that 
characterised the wandering Hebrews of the tribes of 
Israel and Judah. 


SCIENTIFIC DISCUSSIONS. 


Tr requires no small faith inthe value of technical papers 
to induce a man to spend his evenings at the meetings of 
scientific bodies with regularity and punctuality ; while he 
must possess the gift of patience without limit to listen to 
the dreary utterances, dignified by thenameof “discussions,” 
which follow. It is not too noe to say of the papers read 
before London societies that, asa rule,—to which, however, 
there are many exceptions,—thev are prepared with care, 
and contain much that is instructive. Of all that follows it 
is difficult to speak in terms sufficiently condemnatory. It is 
given tofew to be good extemporespeakers, and in the pursuit 
of words ideas are lost never to be found again. Hence 
discussions are very seldom worth simple reporting. The 
only system which can render them useful is that adopted by 
the Institution of Civil Engineers, and a few other bodies 
who publish their Transactions in a complete form. It 
consists in sending the shorthand writer's notes to the 
different speakers to be revised, corrected, and even re- 
written, and the result isthat that which appears in the yearly 
volume often bears little resemblance to the original 
utterances of those taking part in a discussion. In this 
way advantage is really derived in several cases from the 
consideration of a given subject by many minds, not the 
less because those who are least able to speak are not un- 
frequently very clear thinkers, possessing accurate know- 
ledge of the matters discussed. But it must be remem- 
bered that this system of subsequent correction, even 
though it renders “Transactions” readable and instructive, 
cannot at all tend to render scientific meetings attractive. 
No subsequent display of ‘talent or information on paper 
can make a heavy, hesitating, stumbling, incoherent 
speaker pleasant to listen to ; and many men ask themselves 
seriously whether it is worth while to listen to a long paper, 
even the salient points of which not one man in a hundred 
can carry away locked’in the grasp of his memory, and 
the subsequent “talk”—no other word will express our 
meaning so well—for the chance of hearing a really bril- 
liant and able speaker exert himself, and please and edify 
his hearers for a few minutes. The garhe is not worth the 
candle; and therefore it is that the attendance of members 
at the weekly or fortnightly meetings of scientitic bodies is 
so small, 

Nor is bad speaking the worst feature of modern 
scientific discussion. Nowhere out of a scientific assemblage, 
save perhaps in the House of Commons, is party spirit 
more freely displayed. Mr. Verdant Green’s primitive 
conception of a wine party was not more unlike the reality 
than the notions formed by those who are strangers to the 
inner life of our “ Institutions” and “ Societies” of what 
goes on at the regular meetings. In the first place; it is an 
understood thing that at least one-half the speakers shall 
fall foul of: the paper read, and tear it to shreds; while the 
other half only support the author because they cannot 
agree with their fellow members on any subject whatever. 
It requires, indeed, no small temerity to read a paper, 
knowing that however equally praise and blame may be 
distributed the latter will be as sincere as the former is 
insincere. But perhaps the worst feature of all in scientific 
meetings is the presence of the irrepressible member. He 
invariably possesses an unlimited command of words, an 
excellent voice, and a strong internal consciousness that he 
can speak better than any one else in the room on any 
subject which can possibly be brought before the meeting. 
He sets chairman or president alike at defiance. Nothin 
but the combined efforts of all present can silence him, an 
no one can be certain that having been allowed to say his 
say you are done with him for the evening. Little better, 
though more quiet and less obtrusive, is the man with one 
idea who persists in bringing it into every discussion, 
whether out of place or not. There is but one good point 
about him, and that is found in the amusement which he 
affords by the wonderful dexterity with which he smuggles 
in his pet hobby. Just when he has induced his hearers 
to believe that nothing is further from his ——. we 
suddenly find him cantering his steed among the ranks 
of members and visitors in a way that would be especially 

vating werejit not excessively funny. There is not a 
scientific meeting in London which would not afford 
subject matter for pen and ink photographs irresistibly 
entertaining, if wal exnnel ; and it is only matter for 
wonder that popular magazine writers have not explored 
the field as it deserves. 

But setting aside individual peculiarities of utterance, 
delivery, orsubject, itmust beadmitted that the value of most 
of the discussions which find their way into print is compara- 
tively and of necessity small. A paper is read on a given 
topic—let us su the construction of railways and sal- 
mon weirs in Timbuctoo. The author has probably been 
in Timbuctoo, and knows we will sup an 
Englishman can learn of the country during his stay. In 
the very nature of things his paper must contain much that 
is novel, and of the value of which his hearers, not having 
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enjoyed his advantages, can know absolutely nothing. This 
does not matter. A discussion follows in which the paper 
is clean forgotten for good and all, or else every portion of 
it is criticised by three distinct parties, one of which 
professes to know all about railways, another all about 
salmon weirs, and the third all about both, all the 
speakers forgetting that their criticisms can do little 
good, simply because railways and salmon weirs in 
Limbuctoo may not be as the railways and salmon 
weirs of Great Britain. No one tries to learn, all 
try to teach. The author is treated as though he had 
insulted those present by assuming that they had any- 
thing to learn. 

The great defect in the existing system is that those 
who propose to speak do not come prepared to speak. 
It is very difficult without immense practice and no 
small debating talent properly to discuss the facts or 
arguments contained in a long paper heard for the 
first time. In order to do the subject—whatever it may 
be—justice, it ought to be got up with nearly as much care 
by the speaker as by theauthor. Ideas should be arranged 
and arguments thought out. This is seldom or never done, 
and as a consequence papers are almost invariably worth 
more than the discussion which follows them. A case in 
point is furnished in this very impression. If our readers 
will turn to page 337 they will find an abstract of a paper 
read before the Institution of Naval Architects by 
Admiral Halsted, and the almost verbatim report of a 
skilful short-hand writer following it. Most of the speakers 
were men well known to science, yet we are justified in 
asking what possible good can ensue from what they said ? 
Mr. Scott Russell was so polite, and differed from 
Admiral Halsted in so apologetic a spirit, that one is 
tempted to doubt that he was sincere: inclined to be- 
lieve that he inwardly voted those gentlemen, who he 
“ventured to say as humbly and respectfully as he could 
had turned their turret to remarkably good account,” im- 
mense humbugs. It is not too much to say that not a sin- 
gle point in a paper presenting so much to discuss if not 
to criticise, was touched at all by Mr. Russell, save in a 
kid-gloved style, alike unworthy of the occasion and of 
Mr. Russell’s gcknowledged abilities. Mr. Reed spoke 
more to the point, and, as he generally does, delivered him- 
self well. Yet what do his statements amount to when 
analysed, except that it is far better to build short 
armoured ships than long ones—much cheaper to obtain 
speed by great power than by imparting excellences of 
form to the hull? Sir Frederic Gray dealt in dismal plati- 
tudes; Mr. Lamport followed suit, Sir Edward Belcher 
spoke his mind fearlessly as becomes a sailor, and told his 
hearers plainly that turret ships were not fit for sea, and 
backed up his arguments with what we take it for granted 
is a proved fact. Mr. Barnaby, as a matter of course, went 
against turrets—at least against Admiral Halsted’s. Mr. 
Reed said that the proposed ships would be too heavy, and 
Mr. Barnaby, to make the critique complete, said they 
would be too big. By the way, it is pretty clear that iron 
weighs heavier in her Majesty’s dockyards than anywhere 
else, to judge by the fact that Mr. Reed always assumes 
that ships not designed by himself must swim deeper than 
other people thiuk. The chairman’s little speech was ener- 
getic enough, if it was nothing else, and was chiefly 
remarkable for emunciating views opposed to those of all 
the other speakers, Better no discussivn at all than a dis- 
cussion like this, 

It is easier to point out defects than to suggest a 
remedy. We advise those who wish to know what a 
good discussion is like to attend a meeting of the Institu- 
tion of Civil Engineers when a really interesting and not 
too novel subject is under consideration, An illustration 
is supplied by the recent discussion on steel rails, which will 
not soon be forgotten by those who had the pleasure 
of hearing it. ‘he first point to be observed is that 
those about to speak must either be very well up in the 
subject or very familiar with the paper to be read. When 
practicable the paper should be printed and circulated a 
short time before the reading, especia/ly if it is so short 
that the reading and discussion may follow the same 
night. The objection urged is, that if this were done 
members would not attend to hear read that which they 
had already perused. Perhaps so, but after all are not 
no attendance and no discussion better than the waste of 
time now spent in listening to papers which men 
would rather read at home in our pages or those of our 
contemporaries, or to spinning out “ talk” against time for 
an hour or so? For ourselves, we hold that in cir- 
culation beforehand lies the best possible method of 
improving the character of the discussions which follow the 
reading of papers on engineering subjects, at least. Those 
who tovk an interest in the matter in hand would attend 
either to speak with the certainty that they had something 
to say, or to listen with the certainty that they had some- 
thing worth listening to to bear. Those who took no 
interest in the given subject could not do better than stop 
away. 


THE WIGAN COLLIERS’ STRIKE. 


ANoTHER episode in the wearisome tale of dispute be- 
tween labour and capital has ended; another chapter 
recounting enormous loss to all concerned has been added 
to the archives of, perhaps, the most dispiriting section of 
modern history. We have to deplore these oft-recurring 
events, not solely on commercial grounds, but even more 
seriously, for their pernicious influence on the social rela- 
“tons of the two most important classes in the community, 
on whose concord the welfare of the nation depends more 
materially than it does on that of the respective supporters 
of any opposite poles of political opinions, and by whose 
disagreement more real harm and injury to the country is 
brought about than results from the most bitter party 
disputes of English politics, If in the latter a greater 
number of disputants range themselves on either side 
it must be recollected that the war material squandered 
consists mainly of vituperation, either wriften or spoken ; 
and although it is the duty and province of some great 
minds to devote themselves to such contests, the average 
value of the time so_expended is infinitesimal when com- 


pared with that which is annually lost to the nation in 
labour disputes. Mr. Samuelson estimates the number of 
workers recently idle from this cause at upwards of 40,000, 
and if to them we add the lost time, capital, and talents of 
those who direct and maintain ourindustries, we shallarrive 
at an aggregate waste of time, labour, and patience ten 
times greater than that which our most important political 
disputes have cost. Beyond and above all this pecuniary 
loss is to be considered the absolute danger to personal 
labour, property, and even life itself which these disputes 
almost invariably bring with them, and which are sources 
of danger totally unknown in purely English political dis- 
sensions. With these considerations before us, we are 
bound to support, and as far as possible assist, those who 
by precept and example endeavour to urge the benefits of 
arbitration on those who must, from time to time, 
inevitably be engaged in warfare such as we are 
i ing of. But, unfortunately, the history of the 

igan colliery strike is not one from which we can draw 
any hopeful inference as to the probable success of arbitra- 
tion in these cases, Had the matters in dispute been of at 
all a complicated nature—had there been any reason to 
doubt the absolute necessity of a reduction in the scale of 
wages in order to meet the known exigencies of trade— 
there would have been room for arbitration, and a middle 
course might possibly have been suggested and adopted at 
an early stage of the dispute; but there was no such doubt. 
Three years ago coal rose with the inflation of trade from 
what may be considered to have been a low to a compara- 
tively high price, and advances in wages were made 
amounting to an increase of 30 per cent. In the face of 
declining markets this high tariff of wages has hitherto 
been left untouched by the employers, but the value of the 
article having now fallen to the figure at which it stood 
when the increase was given they found it absolutely ne- 
cessary to recal one-half of the total addition then made 
to the colliers’ earnings, making that scale 15 per cent. be- 
low last year’s rates, but still 15 per cent. above the rates 
formerly paid with the same market quotations for coal 
which now prevail. A comparison of the price of provi- 
sions then and now, and a simple calculation of their bear- 
ing on the collier’s cost of living, shows that not only is the 
entire increased expense covered by the 15 per cent. higher 
wages given at present than formerly, but that the 
labourer has a considerable margin left to the good, so that 
in this instance the employers were not only willing to 
provide tothe utmost for any tangible increase in the 
necessary household expenses of the men, but to leave them 
in a considerably better position than formerly. The very 
simplicity of the question at issue was sufficient to cut 
the ground from under the feet of any possible Court of 
Arbitration, and to throw back the question to the simple 
form of whether the men had or had not the common 
sense and justice to decline the obviously interested 
counsels of trades’-union-mongers, and that section of 
idlers amongst their own body who live and thrive on 
these violent dissensions, which are the very ruin of 
legitimate trade. The way in which the strike has been 
aggravated and prolonged by the incompetent action of 
the local authorities, the reprimand which they have 
received at the hands both of Government and the public, 
and the subsequent action taken to protect the freedom of 
labour, and enable men from neighbouring counties to 
accept safely as they did willingly the terms offered, are 
sufficiently known, and the result of this powerful affirma- 
tion of the right ,of freedom in labour has been the 
practical termination of the strike. If any vindication of this 
right of free labour were necessary to the public in general, 
if any possible argument in support of the most funda- 
mental rule of our social existence could by any possibility 
reach the comprehension of the colliers themselves, it is to 
be found in the remarkable position of capital and labour 
now observable in another European country. The minerals 
of Spain have for along period been mainly worked by 
English capital. Want of labour there has not made itself 
felt, and few fields for the employment of capital have 
been more steadily remunerative; but at this moment in 
that productive country there is an absolute dearth of 
food, the means of transport are few, and without most 
vigorous action on the part of English proprietors by 
throwing food into the mining districts, no possible eleva- 
tion of wages could save many of the people from starva- 
tion. Not labour there, but the staff of life, is in demand 
from abroad, and by the immutable conditions of demand 
and supply must be imported. Suppose, for an instant, 
that this were the case in Lancashire-. suppose that a union 
of corndealers were not only to outrage humanity by 
hoarding the food of the people, but were, by force, 
violence, and intimidation to drive off those who could 
and would send in wheat from a distance—what would be 
the result? Would not such a combination, and every 
selfish argument that could be brought forward in its 
support, be demolished in an instant by the irresistible 
force of public opinion ? 


THE ROYAL AGRICULTURAL SOCIETY'S REPORT ON THE 
BURY SHOW. 

Tue last volume, recently published, of the Journal of 
the Royal Agricultural Society, contains the report of 
Messrs. Gooch, Bramwell, and Easton on the portable and 
fixed engines tested last year at Bury. It is in all respects 
meagre —in all but one unsatisfactory. No detailed analysis 
of the performance of the engines is given, but a reference 
is made to critical remarks which find no place in the 
volume. This is not as it should be, seeing that the trial 
was one of the most important ever carried out by the 
society. 

Such as the report is it is easily analysed. The judges 





state that they awarded a first prize to Messrs, Clayton 
|and Shuttleworth for their fixed engine because of its 
| anya excellence of workmanship and economical working, 
ut they do not state the consumption of fuel. The second | 
| prize was given to Messrs. Tuxford for similar reasons, but | 
| It is added that steam was not admitted to the jacket during | 
the trial, and therefore the consumption of fuel was in- | 
creased. We are left to assume that had the cylinder been 
‘ surrounded with steam as was that of Messrs. Clayton and 








Shuttleworth’s engine, the first prize might have gone to 
the last-mentioned firm. the consumption of fuel 
been stated, outsiders would have been able to judge how 
far the use or non-use of the jacket affected the results; as 
it is they are left quite in the dark on this point. The 
engine of the Reading Ironworks was highly commended, 
especially for the perce | supplied for varying the 
degree of expansion without stopping, which is termed, as it 
should be, “a valuable adjunct.” We are pleased to find that 
an engine of which we, and we may add we alone, expressed 
in our report a favourable opinion—that of Messrs. Deacon. 
and Wood—has been commended as “ although very Us- 
it gave a very good result as regards economy of fuel.” In 
the portable engine class the first prize was given to Clayton 
and Shuttleworth, the second to fuxford. 

The Reading Ironworks were highly commended, and 
so was the engine exhibited and tested by Messrs. Brown 
and May, because, without any separate expansion valve, 
it gave very good results. Of p bt cylinder engines 
only four were tried. Messrs, Clayton and Shuttleworth got 
the first prize, and Messrs, Ransomes and Sims the second, 
their consumption of fuel only differing by a small fraction 
of a pound from that of the first-mentioned firm. Messrs. 
Tuxford and Messrs, Brown and May were highly com- 
mended. 

The most important part of the report consists of a re- 
commendation to the senior steward of implements that 
vertain changes, which we have long and persistently 
advocated, should beintroducedin the mode of testing, which 
will effect, if adopted, considerable improvements. It is 
pointed out, in the first place, that permission should be 
given to the makers of fixed engines to attach a feed-water 
heater, working by the exhaust steam to the society’s 
boilers, so that fixed engines may be tested under similar 
conditions to those present when portables are tested, 
these latter almost invariably using hot feed-water. As 
regards the trials at 50 per cent. over the nominal power of 
the engine, the judges say that the results obtained as 
regards the consumption of fuel per horse-power per hour 
are so nearly identical with those obtained when the 
nominal power only is exerted on the brake that they 
should be discontinued, and in their stead a trial should 
take place under ordinary working conditions, only one 
man being allowed to attend to the engine, do the firing, 
&c. ‘this is exactly what we have long advocated 
directly and indirectly, and the remarks of the judges are 
so practical and suggestive that we give them verbatim. 

‘* At this trial we think it should be made a condition that only 
one man should be allowed to attend to the fire, the oiling, the 
feed-water, the preparation of the coal (such preparation to be 
made while the engine is running), in fact, to attend to the whole 
work of the engine, At the present time we have seen as many as 
six men engaged in attending one engine, viz., one man breaking 
the coals into pieces the size of small walnuts, another man putting 
these pieces on to the fire with a shovel like amoney-scoop, another 
man oiling the cylinders, another oiling the bearings, another 
putting the feed-water into the heater by ladlefuls at a time, and 
another ready for any odd job that might arise. This clearly 
is a condition of things that could not exist in ordinary 
work, and we therefore think it most desirable that in 
trials also made with portable engines, the whole attendance 
for each engine should be done by one man, At the same time we 
think it important for instruction to engine-makers and to pur- 
chasers that the very best results to be obtained in reference solely 
to consumption of fuel should be known, and we therefore are of 
opinion that each exhibitor should be allowed to have a second 
trial at which he might employ (as he now does) as many men as 
he pleases, It is clear that time will not admit of three trials 
being made, two trials are the utmost that can be attempted; and 
we are of opinion that more useful results will be obtained by the 
course we have ventured to suggest than by continuing the two 
trials at different loads as at Bury. We are also of opinion that it 
would be an extremely easy matter to make provision for taking 
accurately the amount of water evaporated by each boiler during the 
trial of its engine, and thereby to arrive at how much of the result 
was due to the boiler and how much to the engine. We are 
aware it may be said that the only thing in which the purchaser 
is interested is the final result of work done by the engine for the 
coals consumed, and that he is not interested in the steps by 
which this result is reached; but we are of opinion that this is a 
very narrow view to take, and that the purchaser is the person, 
above all others, interested in such details of information as are 
necessary to enable makers of engines to discover the points which 
need correct:un, and thus to keep up progressive improvements in 
the amount of work done for a given quantity of fuel. We also 
recommend that all brakes intended to be used should, previously 
to the trials, in addition to being put into perfect by cing | order, 
be actually worked to a sufficient extent to overcome the effects of 
standing idle.” 

The recommendation to test the evaporative power of 
the boilers is excellent; that contained in the last para- 
graph is very dubious. Are we to believe that brakes are 
sometimes used which are not in perfect running order ? 
If so the trials must be unfair. The sooner the point is 
settled the better for exhibitors. 

The report concludes with some excellent advice as to 
getting the engines into place for trial in good time. Those 
who remember the crowding and hurry and confusion at 
Bury will join with us in hoping that matters may be 
better managed in future. We are glad to find that the 
judges not only rescind the absurd condition that no pump 
should have three valves but recommend the use of a third 
or check valve in all cases. 





Tue Mont Cents Rattway.— A correspondent writing from 
France says :—‘* Agudio’s engines will be on Mont Cenis before 
many weeks. He has just had an audience of the Emperor. 
They are nct to use the middle rail, but to haul on the second 
cable, as at Dusino; the drums to be driven by the small cable, 
and the machine moving by hauling on the centre cable. The 
report advises £20,000 to be advanced to Agudio to enable him to 
lay two cables.” Agudio’s patent, English, is No. 2632 (October 
2ist, 1861); the price is 8d. 

NAVAL APPOINTMENTS.—W. Murray, engineer to the Caledonia, 
additional, for disposal; Andrew Spalding, acting second-class 
assist.-engineer, to the Caledonia, additional, for disposal. W. 
Jory, chief engineer, to the Asia, for the Irresistible; Peter Steil, 
chief engineer, to the Hector; John Turner, John Roberts (b), and 
Alfred J. Tout, engineers, to the Hector; George E. N. Vrey, 
engineer, to the Asia, for the Irresistible; John T. Stockting, 
engineer, for service in the Argos; Alfred Wood and W. 8. 
Thompson, engineers, to the Hector, for tenders; Edward Barrett, 
first-class assistant-engineers, for service in the Argos; and John 
W. Dupen, first-class assistant-engineer, to the Hector. Admiralty, 
April 30th—Mr. William John Owens has this day beon promoted 
to the rank of assistant-engineer of the first-class, with seniority of 
8th April, 1868, 
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THE WHITWORTH SCHOLARSHIPS. 
WE have been requested to give insertion to the following:— 
“The Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W., Zand May, 1868. 

“‘Sir,—At the moment when it is idered by many, that more 
systematised methods of instruction are necessary for those 
intended to follow industrial and scientific pursuits, you, sir, come 
forward with the best practical help that could possibly be de- 
vised. In the learned prof€ssions numerous forms of endowment 
already exist; but for all | those occupatious which are intimately 
associated with the applications of pure science to the affairs of 
every-day life, hitherto there has been no such encouragement. I 
have the greatest pleasure in being the medium of conveying to 
you the accompanying extract from the minutes of the Institution 
of Civil Engineers; and I am sure that the general feeling of your 
brother members is, that any words very inadequately express the 
sense of their indebtedness for your princely liberality.—1 am, sir, 
your obedient humble servant, ‘*JaMES ForReEsT, Secretary. 
**To Joseph Whitworth, Esq., F.R.S., M. Inst. C.E., &c. &c. 

*** At the ordinary general meeting of the Institution of Civil 
Engineers, held on Tuesday, the 28th of April, 1868, Mr. Charles 


Hutton Gregory, the president, being in the chair, the following: 


communication from the council was brought forward, was adopted 
by acclamation, and a copy ordered to be sent to Mr. Whitworth: 
—** Attention having been called to the foundation, in perpetuity, 
by Mr. Joseph Whitworth, M. Inst. C.E., of Thirty Scholarships, 
of the annual value of £.00 each, for the instruction of young men, 
natives of the United Kingdom, to be selected by open competiti 

for their intelligence and proficiency in the theory and practice of 





ON THE TURRET AND TRIPOD SYSTEM*. 
By Vick-Apminat E. P. Hatsrep. 
Admiral Halsted this , for which find 
room for a seemourat ta lengthy abetraes, by sa; re tees a betet 
i broadside arma- 


summary of his —— of combined turret 

suaagee sued from the exphenssity” €005RIn, Wate Guided ies 
rom the ex; test- whi i e 

cause for his own seven weeks’ exkesiuation y the late French 


Imperial Commission at Paris. 

From the preface he read one or two passages, and went on to 
say that so soon as his undertaking grew into definite form it 
became imperative to select some detined system of rifled artillery 
on which to found its further progress. The turrets must have 
some defined conditions in size, thickness, weight, by which to fix 
the conditions for the several ships to carry them. These condi- 
tions for the turrets must be ruled by the guns to fight in them. 
The guns to fight in them must necessarily be those best able, 
with effect and security, to fire the most destructive armour-plate 
projectiles producible or produced. The confid thus felt was 
founded on several reasons shortly stated, but it has now been 
fully realised by the recent proof of the two first 9in, Whitworth 
guns of compressed steel, on which this combined system is based. 
After firing their “‘ proof” charge of 451b. behind two shots of 
3201b. each, the bores when measured by the micrometer in 
eighteen places were found to have taken an increase or ‘‘ set ” 
amounting in the sum to yp/F;qin. 

These necessities gradually resolved themselves into these four 
propositions, which, it is submitted, must equally apply to any 
other attempt practically to solve, ona reasonable system, the still 








mechanics and the cognate sciences, with a view to the pr t 
of engineering and mechanical industry in this country, it was 
* Resolved unanimously, that this meeting desires to record on its 
own behalf and on that of the members of all classes of the Insti- 
tution of Civil Engineers, its grateful recognition of this act of 
munificence, and its high appreciation of the services which have 
thereby been rendered to the cause of technical education and 
national advancement, and of the advantages that may be expected 
to accrue, alike to the profession and to the community generally.’ 

“* “Signed on behalf of the Institution of Civil Engineers. 

*** JAMES FoRREST, Secretary.’” 

We feel certain that every engineer in the kingdom, whether a 
member of the Institution of Civil Engineers or not, will endorse 
the foregoing resolution, and agree with us that Mr. Whitworth 
deserves an even more substantial recognition of his services, 








SourH KENsINGTON MusEuM.—Visitors during the week ending 
2nd May, 1868 :—On Monday, Tuesday, and Saturday, free, from 
1am. to 10 p.m., 9215; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m, till 6 p.m., 2252. National Portrait 
Exhibition, by payment, 2930; total, 14,397; average of corre- 
sponding week in former years, 12,696. Total from the opening of 
the Museum, 7,359,342. 

New SrReeT PAVEMENT FOR THE City. — The new mode of 
laying granite pavement was tried last week in Duke-street, 
Smithfield, in which it will be subjected to the severest test, as 
the heaviest traflic from the new goods station of the Great 
Western Railway will pass over it. ‘he plan consists of laying 
down granite blocks of Gin. by 4in. on a simple bed and filling in 
the interstices with a very coarse gravel, and then pouring on a 
very hot or liquified cement of gas asphalte. This liquitied asphalte 
runs down between the blocks to the bottom, and firmly cements 
the whole pavement into one mass, which is thus rendered imper- 
vious to water from above or from below, consequently the rain at 
once runs off, and the bed always remaining dry, no pumping up 
of mud can occur from between the blocks of granite, so that the 
pavement always remain clean, and neither mud in wet weather 
nor dust in dry weather can arise where this mode is adopted. 
This plan has been tried at the suggestion of Mr. Peddler, who 
prevailed on the Commissioners of Sewers to lay down a specimen, 
and, judging from its at Manchester, it is hoped that it 
will soon also succeed in London. 

CasTING STEEL UNDER PRessURE.—The following extract from 
M. Galy-Cazalat’s American patent is interesting:—‘‘ It is well 
known that cast steel run into moulds is subject to blister, and is 
otherwise porous, which defect reduces considerably its toughness. 
In order to give this metal its requisite tenacity, i+ is subsequently 
reheated and then rolled and hammered. As many articles, such 
as cannon, cannot be treated in this manner, I have devised to 
submit them to a high pressure while in a liquid state inclosed in 
their sand moulds maintained in iron flasks, For this purpose, 
immediately after running a cannon, I cover hermetically the head 
by a metallic cap, by means of bolts or other devices attached to 
the flask. This cap is fitted in its centre with a vertical pipe, and 
provided with a cock at its lower extremity, while its upper extre- 
mity is closed by a washer pressed with a bolt in such a manner 
as to act as a safety valve. Before attaching the cap at, supposing 
an inch trom the surface of the liquid metal, I introduce in the 
vertical pipe, and between the cock and the washer, a charge of 
about one quarter of an ounce of gunpowder, in the proportion of 
eighty parts of saltpetre and twenty of charcoal, with no sulphur. 
On opening the cock this powder falls on the metal, ignites, and 
engenders about one-third of a cubic foot of gas at 1400 deg. Cent. 
These gases exert on the liquid metal a pressure which is trans- 
mitted through the entire mass, thereby condensing the same and 
expelling the blisters. The effect thus produced is equivalent to 
the pressure of a head of liquid metal ninety feet high, admitting 
that the capacity between the cap and the surface of the metal con- 
tains thirty cubic inches. By making the flasks sufficiently strong 
the charges of powder may be varied, so as to produce by its igni- 
tion a uniform and general pressure, which is preferable to the 
partial, irregular, and momentary action of a hammer.” 

Tue Trave ReTURNS OF BELGIUM AND France. -The monthly 
returns of the exports and imports of minerals and metals and 
their products of our neighbours cannot of course be expected to 
furnish as important indications of the comparative state of trade 
as those which give the returns relating to the full year; they are 
nevertheless important, and some of the items worth extract. The 
exports and imports respectively of Belgium for the month of 
January, 1866, 1867, and 1868 of iron ore and filings were :— 
Exports: kilogrammes, 9,392,643 in January, 1866; 11,110,400 in 
1867, and 7,466,600 in 1868, The imports of the same in January 
in each of the three years were 21,560,675, 15,056,520, and 
15,511,800 kilogrammes. Of pig'and old iron the exports in each 
of the three months were respectively 1,111,017, 897,038, and 
1,156,280 kilogrammes; imports, 1,211,022, 2,601,730, and 2,150,896 
kilogrammes. Kails: exports, 1,856,712, 5,911,500, 4,109,797 
kilogrammes; and imports, 68,375, 49,858, and 95,418 kilogrammes 
respectively. In such returns the dates at which contracts may 
fall in will render the figures valueless for purposes of 
comparison, The exports of machines and machinery from Belgium 
in January 1866, 1867, and 1868, respectively, were 514,195 kilo- 
grammes, 225,593 kilogrammes, and 265,970 kilogrammes, The 
imports of the same were 674,624, 391,366, and 209,651 kilo- 
grammes, respectively. Metal wares: exports, 793,513, 558,007, 
and 388,661 kilogrammes. The Belgian imports of coal, raw 
cotton, and rags from the United Kingdom in January, 1861, show 
a considerable increase, as compared with those of the same month 
in 1867 and 1866. The exports of paper from Belgium for the 
month do not show an increase, and the trade in textile fabrics is 
also nearly stationary in so far as the returns indicate. The 
imports by France for January, 1866, 1867, and 1868, were, respec- 
tively, in value, of steel, 45,772f., 95,102f., and 122,078t.; of 
machine tools, 112,021f., 44,455f., and 234,189f.; of steel tools, 
116,034f., 108,362f., and 104,677f.; of agricultural implements, 
13,140f., 5363f., and 31,623f.; of steam engines, 25,000f., 73,800f., 
and 900f.; of locomotives, 57,000f., 3000f., and 32,250f.; and of 
iron wares, 50,570f., 47,260f., and 26,403f., respectively. 








pending controversy between armour ships and guns :— 

1. As in all past battles between ships of wood, so in future 
fights between 1 lads, the r tive hostile projectiles must 
decide, ceteris paribus, the issue of victory or defeat. 

2. The armour-plate projectiles of the future will decide this 
issue, according to their relative excellence in material, proportions, 
form, range, accuracy, penetration, and explosive force, 

3. These requisite conditions of excellence for the projectiles 
must rule the conditions for the gun which fires them. 

4, These requisite conditions for the guns must rule the mode 
of turret and turret ship best able to carry and to fight them. 

To work out these propositions required the choice not only of 
some defined and progressive system of rifled artillery, but pointed 
to some actual projectile within that system on which, as on a 
* unit of force,” the whole undertaking might with steady con- 
fidence be carried on. And in England that confidence could alone 
find reasonable foundation in Mr. Whitworth’s polygonal system. 
In his 15-ton Yin. rifle, then perfecting, and in the most destructive 
projectile to fire from it which has as yet been devised, viz., a 
350 Lb, Yin. shell of compressed steel with a bursting charge of 20 lb., 
which thus became the adopted “‘ unit of force” for fixing all 
further working conditions up to the ships themselves. 

1, Because no ironclad or other ship firing only solid shot can 
resist an equal fire of destructive shells, 

2. Calibre for calibre, Whitworth “ unfused” steel shells are 
the most destructive yet produced. 

3. When these shells of only 7in. calibre were fired from 800 
yards at the Warrior target in November, 1862, the standard of 
** work done for power employed” exceeded that of all performances 
before or since. 

4, All Whitworth projectiles have a range, accuracy, penetra- 
tion, and flat trajectory at present unequalled. They alone include 
rifled spheres, or can give penetration under water. They are 
simple in form, material, and manufacture. 

5. All essential principles for projectiles and guns have been 
established by tests of all gradations, throughout all calibres, from 
the ‘45lin. bullet of the Hythe target of April, 1857, to 350 lb. 
Yin. shell of ‘* compressed steel” with its bursting charge of 20 lb. 
of powder, which is the adapted ‘‘ unit of force” for this system. 

6. Because no other artillery could or can be found to give equal 
proof of having attained conditions of ‘* permanence ” to justify 
adoption for a comprehensive turret system. 

The mode of armament, proposed by Admiral Halsted, is seven 
turrets, or cupolas, with two guns each, so arranged that- 1, the 
fire of four guns can be delivered in line of keel ‘‘ ahead” and 
“astern;” 2, the central turrets, and very largely the deck itself, 
are protected from all raking fire; 3, the deck can be swept fore- 
and-aft to prevent possibility of boarding, as shown in summary of 
the cominand of turrets:— 


























No. of turret. Degs. Points. No. of turret. | Degs. | Points. 
1 315 28 1 8 4 
2 284 254 2 24 24 
3 277 244 3 21 2 
4 284 254 4 24 24 
5 277 244 5 21 2 
6 284 254 6 24 2 
7 315 28 7 8 ! 
With single 
With both guns there is] 
guns, mean 290° 51’ 253 an additional 18° 35’ lb 
command nean com- 
mand of 





4. The power of concentration is as simple as it is perfect. It 
exists from the moment the turrets are “clear for action,” without 
any complicated or combination between them, aud is 
carried out by simple direction for all or any turrets to direct their 
fire on any specified point of an enemy’s hull within their command 


training. 

This illustration of the destructive and defensive power for 
future ships-of-the-line—and proportionately for all other classes 
of which Captain Coles’ turret system admits:--1, Abeam, and 
for 50 deg. on each side of it; 2, in line of keel direct; 3, in bow 
and quarter action—is obviously unapproachable by any projected 
mode of broadside ar t, even if broadsides could carry 15-ton 

, or larger, or fight them if carried. In the single examplar 
feck. lan here presented, it far exceeds any power ever yet con- 
templated since guns were first carried at sea. But it would be 
indeed difficult, if not impossible, to find any past standard by 
which to measure the naval force of any nation first possessed of a 
fleet of such ships; and such difficulty is much enhanced by these 
further specialities: 1. Whether in single or general action all guns 
are effective, practically, on all points, without any shifting. 2, 
Their force, separate or concentrate, requires no evolution to elicit. 
3. It exists at anchor, or even f ashore, or in dock, as completely 
as when at sea: and when at sea either with or without any change 
of the ship’s course. 

Admiral Halsted then read letters speaking in terms of praise of 
the design from Capt. Coles, and Messrs. Napier, Watts, and 
Oliver Lang. 
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he ratio of length to breadth (64 times) is adopted from that of 
as be ae ie. It is less than that of the Minotaur and 
sisters, which is 6} times; but in the Ocean Despatch, and first- 
class corvettes, designed for “ protect ce,” it is 6} 





oe e . . 
and 7 times. These dimensions are adopted from the invariable 
experience of more than twenty years, as being essential for a 
maximum of speed with a minimum of power, Theso co-requisites 

















1, The whole fourteen guns can concentrate on points in direct 
line on either beam, LOOft. distant from the guns of the central 
turret, No. 4; and can train from thence against ships or batteries, 
throughout an are of 50 deg. afore and abaft. 

2. The four guns of 1, 2, and of 7, 6, can simultaneously con- 
centrate on points, in direct line of keel forward and aft, LOOft. 
distant from stem and stern. If engaged only forward, or only 
aft, this fourfold line-of-keel fire can be supplemented; if forward, 
by the alternate single guns of 6,7; and, if aft, by those of 1, 2; all 
four of which command a line of fire of 87 deg., or only 3 deg. from 
line of keel, forward and aft, on either side respectively. Whether 
chasing or chased, a fire of six guns out of fourteen, practically in 
line of keel, can thus be maintained. 

3. To illustrate the bow and quarter fire:—If a radius of 300ft. 
be struck from the centre of the centre cupola, it will describe two 
arcs practically equidistant from both bows and both quarters. 
And if an angle of 17 deg., or 14 point, be measured from the same 
centre and extended on each side of the keel forward and aft, it 
will fix two points in each arc, 100ft. distant, practically, from the 
nearest part of each bow and each quarter of the ship, as shown in 
plan. While the four guns of 1, 2 are still engaged in line of keel 
lorward, six other guns can concentrate on the above point on the 
port bow, viz., the two guns each form 3, 6, and the single port 
guns from 4, 5, respectively. So, at the same time, “the four 
remaining guns can concentrate on the other like point on the 
starboard bow, viz., the two guns of 7, and the single starboard 
guns of 4,5; which two turrets can thus ply their single guns alter- 
nately on each of the above bow points. But it is further obvious, 
on reference to the plate, that turret 1 can concentrate, or alter- 
nate, the fire of both its guns, as required, against either the star- 
board or port bow point, while turret 2 equally commands the 
starboard puint; and the defence of the ship, in single or in general 
action, can thus be maintained with her whole fourteen guns—as 
with an end-on broadside—throughout an are of three points, or 
only 17 deg. divergent on each side of her line of keel forward. 
And similarly complete and symmetrical is her means of defence 
aft. Both guns of turret 1, with the starboard single ones of 3, 4, 
can concentrate a fourfold fire on the point on the port quarter; 
while a sixfold fire pours on the point on the starboard quarter from 
the two guns each of 2, 5, backed by the single port guns of 3, 4; 
the whole four guns of 7, 6 being still engaged, if needs be, in line 
of keel aft, or both of those of 7 firing, either upon the port or 
starboard quarter point, and both those of 6 pouring their fire upon 
the port point. 


* Paper read *efore tue Amsutuuion of Naval Architecis, 





for y are not the less important in ships of war than of 
commerce. But they are additionally important in the former, as 
the sole basis for all steady co-operative action, an essential of 
naval force so entirely provided against in our present so-called 
fleet. The same object of effective co-operation hus ruled the pro- 
vision of fuel, which, by its present stint, so paralyses the services 
of our few best shi The words of a well-known brother officer, 
in a recent pamphlet to the late “First Lord,” are so wise and 
true to this point, that they will, I am sure, be welcomed, Captain 
Hoseason says:— 

“IT wish to impress this simple physical law— that the speed of 
a steamer can be as effectually increased by the removal or omis- 
sion of any obstruction opposed to her easy passage through the 
water, as by increasing the mean power of the engines, and that 
the increased velocity due to superior speed form is an unmixed 
and lasting good, whilst speed obtained by a greater development -. 
of power forced upon us by inferior speed lines of construction, is 
a lasting evil, which does not end with the first cost of the engines, 
but is an incubus pressing on us throughout the life of the ship.” 

The elements of stability have been determined throughout by 
those of the Achilles, confessedly our highest modern standard in 
this war-engine quality hitherto produced in England. 

The equipments of all rates have been distributed, as far as 

racticable, on the well-proved principle that ‘‘all weights should 
os waterborne severally as well as collectively.” Hence, it is 
believed, has arisen the superior ease at sea of the Achilles, as now 
armoured from end to end, when compared witn her still central- 
weighted and less easy sisters Warrior and Black Prince. Hence 
also the superior ease at sea which the Minotaur, armoured from 
end to end, will doubtless exhibit. 

Enough has now been said to show that the requirements and 
equipments fixed on have determined the size of the ships necessary 
to fulfil and carry them, with al! sea-going conditions—i.c., the ships 
as it were, fixed their own size, and the requirements thus 
fixed on have been of the fullest, purposely to illustrate the 
capacity of the turret system to meet every reasonable demand. 
But its elasticity is also thereby made evident; and without breach 
of systematic principle any class or rate, as here ruled by its 
number of turrets, may include any number of individual ships 
modified in their requirements, and therefore size, so as to suit 
local or limited services. ‘Thus the particular conditions actually 
embodied are not attempted to be dogmatically imposed, They 
fulfil the office of presenting a connected series of dvtined forms, 
with defined equipments alone worthy the name of a naval system. 
But it is believed that Captain Coles’ combined turret 


have, 





1, as a system, yield every description of ship for every descrip- 
tion of ironclad service, 
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Even with these full equipments it, this quality has 
been restricted to that of sunilar re built. 
Construction, 


The following main details are thus stated:— 

The construction of the hull is on the same principle of combined 
longitudinal and transverse frames as in the chills, Agincourt, 
&c., and other British ironclads of war; with an inner and outer 
skin plating, as introduced by Mr. Scott Russell in the Great 
Eastern steamship. 

The extreme ends are made cellular and watertight, with the 
same preparation for “‘ramming” as in the above-named ships. 
The whole of the immediate space between the inner and outer 
skin platings is subdivided into sectional watertight compartments, 
arranged to be used as water ballast to compensate, when necessary, 
for consumption of fuel, &c., and for maintaining the ship at her 
proper trim. 

Throughout all classes and rates, as the guns are the same, 80 
the armour and backing are of one character and thickness. The 
outer armour is 6in. thick; next, teak llin. thick; next, 9in. depth 
of Mr. John Hughes’ hollow metal backing of jin. iron; the bars 
in contact, running longitudinally from end to end of the ship, and 
securely rivetted to the jin. skin, as well as to the frames, thus 
combining with, and giving great strength and rigidity to, the whole 
structure. As in other ironclads, the armour and teak backing 
taper towards the ends, but not the Hughes’ backing. The weight 
per square foot of the combined resisting media is maximum 533 lb., 
minimum 444 1b,, mean 488} lb, ‘The resistance of the metal 
backing is estimated as equal to 3in. plating, making the hull 
armour equivalent to that of 9in. plates. 

As regards the spar deck it is acknowledged, in sincere obliga- 
tion, that this most important feature in aid of the whole under- 
taking is adopted from the rudimental spar decks, connecting 
turret with turret, in American monitors. In the present applica- 
tion of the spar deck as a war arrang t the leading idea has 
this, the upper deck proper being regarded as if it were the main 
deck of an ordinary frigate. In such case the beams of the over- 
head deck would receive end support from the walls or sides of the 
ship, as pierced with ports with broadside fire. But these beams 
would receive central supports also, from two rows of stanchions, 
not fixed, but hinged, and removable as required. Now the 
support of these spar decks represents, as it were, those two rows 
of central movable stanchions converted into a system of fixed 
central support; the main deck sides or walls of the ship being then 
altogether removed, so as to give free scope to a central, rotary, 
all-round turret fire, substituted for that of the broadside. But 
the strength of that system of trussed diagonal support for the 
spar deck enables it to fulfil also every office of acomplete working 
upper deck, for boats, capstans, rigging, working ship, &c. &c., 
whether the turret guns beneath it be silent or in action. And in 
all bad weather, and specially when steaming head to wind and 
sea, it thus constitutes a practical freeboard of ample height to 
secure all comfort and safety. The spar deck is constructed as a 
girder. Its lower convex skin is of ;3;in. steel plates laid perfectly 
smooth; its upper convex is of jin. iron, covered with 3in. teak. 
Its edge is stiffened and strengthened by a continuous ,box girder 
of din, plates, 4ft. deep, and 2ft. wide, constituting the hammock 
netting. Its diagonal truss support is a patent by R. Napier, Esq. 

The sail equipment has been studied with the special view to 
restore England's navy to its former distinctive character as a 
sailor service. 

To that distinctive character England owes, par excellence, her 
naval eminence; and the education and habits to form that 
character are acquired -- not in the stoke-hole, but on the top- 
sail-yard. 

Hence the sail system is here considered as primary to the steam 





system, 


The Proportion of Sail Power.—The English Lisbon squadron of 
competitive 50-gun sailing frigates, 1850-52, has furnished the 
standard of ‘‘ proportion” under an impression that, as a whole, 


' that squadron presented the most complete sail application of pure 


sailing days. The proportion is based on the areas of load midship- 
sections, not displacements, and the mean result from the several 
ships gives thirty-seven square feet of plain sail to every square 
foot of mid-section. When adopting three equal masts with equal 
sets of yards for the equipment of each ship of this system, it 
became requisite, towards completing the intended full sail power 
up to 40ft. per foot of section, that the fore and main courses 
should be repeated ag a mizen course, and the spanker be repzated 
as a gaff foresail and gaff mainsail. These sails, however, as bein 
exceptional in the above squadron, are placed separately in the sai 
table as ** supplemental.” But where masts are so widely separated 
these important sails are considered essential to full equipment, 
and the one screw ship of the above squadron, which was furnished 
with similar gaff sails, found them most serviceable, not only as 
**steam sails,” but on almost every point of sailing. 

The forty square feet of combined sail is considered not to be 
excessive for ships so far more powerful under canvas than any 
former frigates. 

Admiral Halsted then explained at great length the system of 
sail adopted and the mode of working the ship going head to wind. 

As regarded steam equipment, the author stated that this has 
been left all but entirely to the decision of the selected builders 
and engineers, but with these primary conditions :—The indicated 
horse-power for the maximum load speed of fourteen knots before 
the “‘ measured mile” to be at least six times the nominal. Every 
recent improvement for the economy of fuel to be applied. The 
fuel supply to be one ton per nominal horse-power throughout, 
but greater in the ocean despatch, After much consideration the 
superior advantages of two separate sets of boilers and stoke-holes 
decided that arrangement. The drawings of engines, boilers, &c., 
have been put in by the engineers, subject, of course, to further 
reconsideration. Lifting screws, with a simple permanent lifting 
apparatus, to be always ready, were made essential, it being con- 
sidered a folly to provide for full sail power, with the steam power 
ready to nullify it. Our first full-powered screw frigate lost two 
knots out of speeds above six knots when keeping her screw down 
and fixed for experiment; andasix-knot speed will not always turn 
a revolving screw. 

The mode of turret was ruled by the decision to deliver its fire 
from over the upper deck at such height above water as to secure 
its efficiency, practically, in all weathers, and to command the low 
decks of ‘‘ monitors” with a plunging fire. (See Table of General 
Dimensions.) This removal of the chief battery of the ship from 
the main deck to the upper deck surrendered the main deck to 
accommodation, except the amount required for the broadside 
rifles. This supplementary broadside ar t is d d essen- 
tial to the efficiency of ocean turret ships, the turrets and turret 
guns of which must be regarded as fixtures. For general purposes 
of war these smaller rifles must thus be requisite:—Ist, for com- 
bined operations on land; 2nd, for the important use in action of 
directing a powerful fire of case-shot and shrapnel from true guns 
of precision into the ports of an enemy, turret or broadside. The 
guns to be abandoned whenever greatly overmatched, and re- 
manned when the fire on them slackens; 3rd, for defence against 
attack by boats; 4th, for daily discipline and exercise at 
7 ae" with or without shot practice; 5th, for all signals and 
salutes. 

The mode of turret was further studied to give full development 
to this main deck accommodation by free access and ventilation 
throughout all decks, The lower portion or ‘‘ turret bed” was 
constituted asa fixed circular main-deck hatchway, having coam- 
ings 4ft. 6in. high as securely armoured as the turret itself. On 
the top surface of the walls of this fixed ‘turret bed” the turret 
itself rotates on coned rollers embedded ina circular box girder 
embodied into the floor of the turret, the armoured sides of which 
drop below the top of the wall of “‘turret bed,” and thus pro- 
tect the roller and roller path. 

The diameter of the turret also extends bevond that of the turret 
bed on which it works, so as to leave between the two an annular 











open 2ft. Gin. in width. The floor of the turret being laid 

removable wherever required, this annular space, 

i diameter, provides at all times 

an ample central ventilation to the main deck accommodation 
additional ape my Lynne Bplay oy by ladder-wa; 

whether for e turret itself or to communicate with 

the upper and spar and lower decks, even if all other hatchways 

ing to those decks were closed. 

In like manner the same central ventilation, additional to 
scuttles and free access with all other decks, is provided for the 
lower deck by means of the fixed turret bed of 13ft. interior dia- 
meter, the armoured sides of which give protection to the transit 
from below of all munitions required in the turret as well as to 
the vertical steel shaft turning the turret itself, and which is 
worked by mechanical or manual power — on the free space 
of the lower deck under protection of the ship’s armour. 

Even when in action a small central hanging ladder revolving 
with the turret communicates direct through each turret from the 
spar deck above to all parts below, providing armoured access by 
messenger for all orders to turrets, Rater ve 4 battery, lower deck, 
engine-room, stoke-holes, and magazines. 

The armour of turrets consists of an inner skin of lin. iron; then 
Hughes’ metal backing of }-iron, rivetted around the skin in rings 
in contact with each other and 7in. deep; then vertical or diagonal 
teak, 8in. ; then 8in. armour plates, forged in complete rings 
2ft. Gin. wide, shrunk over all; no vertical joints. The walls are 
thus 2ft. thick, inner diameter 21ft., outer 25ft. The combined 
resistance of turrets and turret beds is calculated as equal to llin. 
plates, exclusive of the lin. skin and 8in. of teak. The armour of 
turret -bed is an inner skin 2in; then Hughes’ backing, vertical, 
in contact, 10in. deep; then Sin. armour-plates forged in complete 
rings as before. 

The turret is a patent by R. Napier, Esq., and as no series of 
drawings could have made it clearly comprehensible in all points 
it was therefore decided to model it with every care for full ex- 
planation, which the author will be happy to afford to all its 
visitors at the Kensington Museum; 

The muzzle pivoting gun carriages of Captain Heathorn, R.A., 
are adopted for turret and broadside armaments throughout. 
They have, according to Admiral Halsted, great constructive 
merit —Ist, in the simplicity and small number of parts; 2nd, in 
their capability for any required strength; 3rd, in their adapt- 
ability to all guns for all services except boats, in which they 
oot needless; 4th, in providing a minimum of port with a 
maximum of training command, vertical and horizontal. The 
parts, though simple and few, as well as their action, are the 
product of practical mathematical application. The muzzle pivot- 
ing appliance can be worked by any mechanical power. 

The paper concluded with some remarks on boat systems and coast 
warfare, and the steerage of screw ships, 

In the discussion which followed, both Admiral Halsted’s paper 
and that by Mr. Longridge ‘* On a Monitor for Coast and Harbour 
Defence” were taken together. 

Mr. Scott Russell said he had often felt and sometimes said 
that the construction of men-of-war should begin with sailors who 
had thoroughly made up their minds about what they wanted, and 
should then go on to shipbuilders, engineers, and artillerists, 
whose business it would then be to give the sailors what they 
wanted. Unluckily, however, their great difficulty was to get a 
sailor to say what he really did want. This particular case of the 
union of a distinguished admiral, an eminent naval constructor 
and engineer, and distinguished artillerist, evidently gave them 
exactly the class of men ought to be able to build a good ship. 
They had not to ask the question as to whether turret ships were 
better than broadside ships, because Captain Halsted at once said 
at starting that he would have the turret, and this of course 
greatly simplified the question, inasmuch as all that they had to 
do was simply to build the best turret ship they possibly could. 
He wished to say, as humbly and respectfully as he could, that, 
given aturret ship, he thought these gentlemen had turned their 
turret to remarkably good account ; and, though he had a fair 
conceit of his own talents, yet he did not see how he could have 
built a more purpose-like turret ship than this group of gentlemen 
had poutuced, "He thought they: must all admit that the upper 
deck, as shown, was a valuable addition to the turret system, and 
that the grouping of the turrets upon that deck was an admirable, 
efficient, and essential arrangement for the greatest efficiency 
of turrets and of turret ships. There weresome things, however, 
in the design which he did not quite see the reason for. He could 
not see why the bevelled deck, which had broadside guns in addi- 
tion to the turrets, had no armour, which, if it would not stand 
close quarters, would at all events protect the guns for a long time 
before the ships came to close quarters. He had a great weakness 
for not throwing away a large quantity of broadside armour, and 
when he saw here a magnificent broadside ship, with an enormous 
quantity of armour at the water-line, he-could not help a strong 
craving to have the beautiful broadside added and the guns pro- 
tected. It was true that that would give him a two-tier ship, and 
the ship would have to be broader, but when they got to a certain 
size a certain addition to the breadth added comparatively little 
to many of the constant quantities, while it added enormously to 
the power of the ship. It seemed to him, therefore, that he 
should like the very large class of ship to be a little broader and 
to carry a little armour on a broadside battery, as far as 
it would go, and he had no doubt that something of that 
kind was provided in this ship, or if not there was no doubt good 
reason for its not being done. He believed the paper to be very 
valuable, and that these gentlemen had made out of turrets a very 
good combination of ship. He entirely avoided a most material 
question—whether, when they came to a certain size, the broad- 
side did not become better than the turret system as a whole ; but 
his own opinion was that there was a certain bigness of vessel 
which was much better as a broadside; that there was a certain 
smallness of vessel which was much better as a turret ship; and 
that between these two there were a certain number of sizes 
which were extremely difficult to decide. He hoped they were 
soon about to have very good turret ships, and very good broad- 
side ships, and that sailors would invent some way of putting 
them to a practical proof without the trouble of going to war 
with some of their enemies on pu 5 

Mr. Norman Scott Russell wished to ask seamen one important 
question, the answer to which would greatly helpthem to a truecon- 
clusion as to turrets and broadsides, and that was what was the rela- 
tive advantage of a gun in a turret and a gun in a broadside ship? 
Judging from the calculations of the weights of the ships before 
them they would be able to put fifty guns in it as a teoaleliie shi; 
and only fourteen as a turret ship, and he wished to ask nav: 
gentlemen if that ship, with its fourteen guns, was of more service 
as an engine of war than a ship with fifty broadside guns ? 

Mr, E. J. Reed thought they ought to return thanks to Admiral 
Halsted for having put the cream of his proposal, which was a 
most fitting one to discuss, before them. ‘They always professed 
to be anxious to have pro from naval officers, but in this 
case they had a proposal which not only emanated from a naval 
man, but which was put forward with the support of eminent 
naval architects, engi s, and artillerists. He was not going to 
oppose the system at all, but would make one or two remarks 
which suggested themselves to his mind, and as there were a 
goodly number of naval officers present he hoped they would be 
able to form and willing to express opinions upon the points which 
he should raise. The first thing he would mention referred to the 
dimensions of the vessels. Admiral Halsted rather lightly set 
aside the largest vessel, and he fancied he did so use it was 
so large, while he also stated that the second ship was not much 
larger than the Minotaur. Of all the opinions which he had been 
able to gather from naval men, there was none upon which there 
was so much concurrence as the one that these enormous shi 
were very undesirable. This defect, however, ran through the 
whole of the pm and was most manifest, not alone in the 
dimensions, but in the proportions, The Admiral had said 








that there was no reason pe Pag iron-clad ship should not have 


some of those proportions which had shown to be good 
for ordi steamships. He (Mr. ) took exceptions to that 
the most absolute manner, for to his mind there 
could be no worse mistake made than to su that the pro- 
of unarmoured ships were at all right for armoured ships. 

e had recently put this matter in a paper read before the Royal 
Society, and after taking several forms of ships and applying to 
them Professor Rankine’s latest law of resistance, he ue | in 
every case that it was far cheaper to drive a short ship than it was 
to build a one, wh the proposal embodied in these 
designs involved the theory that it was right to make a ship, which 
was to be armoured round, of those enormously fine proportions 
which led not only to great length, but to greater heaviness and 
enormous first cost. They ought not lightly to pass over the con- 
sideration of this question, and both on practical and theoretical 
grounds he objected most entirely to the doctrine that it was a 
wise thing to make heavily armoured ships of an enormous length. 
With regard to the proposals before them he would say one thing 
which he would much rather not say. Looking upon the matter 
with a feeling of that common responsibility which should rest 
upon all of them who gave their sanction to proposals involving a 
large expenditure of the public funds, he felt it necessary to say 
that those calculations which were brought forward by unofficial 
persons, and who were not under the direct responsibility of those 
who had to design a ship which had to be built, were always liable 
to correction. Nothing was more common than for them to 
receive at the Admiralty calculations which were most erroneous, 
not designedly so, of course, nor from incompetence, but because 
a number of things were left out by getvate designers which were 
continually fo; upon the Admiralty, not only by the common 
experience of the department, but by the oversight which they exer- 
cised over their constructors. That being so, although he had not 
had the means of going thoroughly into the details, he greatly 
questioned whether these ships would carry their weights at the 
lines proposed. Mr. Scott Russell, to his great surprise, said he 
could not understand why armour was not placed outside of the 
broadside guns. The simple answer was that there was alread 
so much armour that it was impossible to burden the ship wi 
more. There was undoubtedly ftnems decks a large quantity of 
armour outside of which the broadside guns were a th and this 
was an important feature in the design, and one evidently 
deserving grave consideration. It sounded a little curious in these 
days to hear a naval officer urging upon them a system of dimen- 
sions of masts and spars. He often looked strange when he 
turned back to former‘times in the history of naval construction, 
when with great labour and skill they developed tables to a great 
extent for almost everything in the navy, and if the spirit of 
advancement had been arrested thenjthose tables would have been 
of peculiar value. But his fear was—he wished it were not so-— 
that there would be no for the constructor of ships of war 
for years to come, and if Admiral Halsted, by the exercise of that 
ability and influence which he undoubtedly possessed, could suc- 
ceed in getting a table of dimensions of spars and masts adopted 
at a particular moment, one must shut one’s eyes to what had 
happened and was happening to suppose that such a system would 
last for more than a very short period. His own impression was 
that the only wise policy for the country at a period of change 
like the present was to be always sure, not that they were doing 
something like they did last year, but that they were doing some- 
thing superior to what their neighbours were doing; and this, in 
his opinion, would be far better than establishing any rigid system 
from which they were to make no departure, although there might 
be great merit in that system at the moment of its establishment. 
He certainly thought there might be great benefit gained by study- 
ing uniformity in the windage, and in fact this was done; but he 
wished to avoid the danger of fettering themselves down to any 
rigid system from which they could not if they would, in a reason- 
able time afterwards, depart. He was reluctant to discuss the 
general question of turrets and broadsides, because the doubtful 
features in this very series of ships were about to be tested in a 
ship which was being built under the exclusive — of 
Captain Coles, and also in a ship which the Messrs, Laird were 
building with the deck turrets. It was for naval officers to say 
whether they hoped successfully to work the sails of a large ship 
upon such a deck as that. He hoped they would be able to do it, 
for if so it would facilitate the removal of many of those difficulties 
which they now had to encounter, When they had had a reason- 
able time for the trial they would be able to tell whether they 
could rely upon those decks or not. One remark which Admi 
Halsted had made about those decks he did not think was sus- 
tainable. One of his arguments why that deck could stand was 
that the deck itself was much inore raised above the turrets than the 
ordinary deck was placed below the turret. The ordinary deck was a 
deck formed upon a set of iron beams of great scantling, extending 
right across the ship generally, plated with a considerable thick- 
ness of iron, and in fact was the lid of the armoured top, which he 
took to be a totally different thing from a flying deck of the nature 
now proposed, which only had for its supports those accidental 
rests which could be - in positions where the gun could not fire. 
He thought it would mislead to suppose that that deck would 
stand in oy oe pd like the same way as a deck supported in the 
manner he had mentioned. He should be sorry to make a single 
observation which would involve anything like unfair discourage- 
ment of these designs, and his only object in speaking was as an 
early member of the Institution, and taking great interest in its 
success, they should not fail under any circumstances to express 
an opinion upon designs which were brought before them, ang 
which they felt competent, as naval architects, to discuss. 

Mr. Henwood could not admit that Mr. Reed was the only 
— who was capable of making correct observations and calcy- 
ations, and thought it was an insult to the profession for such a 
statement to be made. Of course a double length ship would cost 
double price, but however much they might theorise on the handi- 
ness of a long ship practice had not yet decided that along ship 
could not ty bes led as well as a short ship. 

Sir Frederick Grey said the uncertainty as to what our future 
ships are to be which had existed ever since 1856 had not yet been 
dispelled. Not only were there differences as between the turret 
and the broadside systems, but also between the forms of each 
class of ship, some objecting to ships as being too large, and others 
as too rie They could not be left behind in the race, but must 
have ships that would be equal to any emergency that might arise. 
He believed we had a fleet of ships equal at the present time to 
maintain the honour of the country, and therefore he hoped they 
would be careful, and not go too fast in building these enormous 
ships, inasmuch as they might find themselves in ten years’ time 
with another set of obsolete ships on their hands. 

Mr. Lamport said the whole question was—Were they in future 
to have a navy for defence, or were they to have a navy that could 
go any distance and carry on the wars of the country? If they 
merely had vessels for the defence of harbours and coasts, the 
smaller they were the cheaper and the handier would they be. On 
the other hand, if,they had to defend any of the colonies, and send 
ships across the Atlantic to blockade American ports in wars of 
aggression, those ships must be of a very different sort, and built 
at a very different expense. One important question as to broad- 
side ships was whether they did not offer a broader target to the 
shots of the enemy than a turret ship. As a practical man engaged 
in paying attention to screw steamers he would inform Admi 
Halsted that if he put a full equipment of sails on a vessel pro- 
pelled by steam power, he would find that he had got full sailing 
—— at a time when he did not want it, namely, in a very strong 
wind, 

Sir Edward Belcher said this turret question had now been 
before them since 1860, and he had as yet been unable to see what 
gain they had obtained. As turret ships he believed they were 
fit to take care of our shores and harbours, but from their great 
length, and from the utter impossibility of managing them under 
canvass, he considered that they were totally unfit for sea-going 




















THE ENGINEER. 


339 








May 8, 1868 


Mr. said that the Captain, having two turrets, was 
300ft. long, and as the large ship pro; here had seven turrets, 
it was to oes that she would be much longer still, and 
they would probably go as far as 500ft. or 600ft. long. He could 
imagine that an enemy who had the power which Mr. Longridge 
had been showing, or who had the means of using torpedoes, 
would like nothing better than that they should spend their money 
in building ships of that sort. If they could get a speed of four- 
teen knots in a ship armed with the heaviest guns, he thought to 
go beyond that would in the course of the next five or six years be 
thought to be the height of insanity. 
parol ap sany tolesienacand ‘sen peiog ta all Sn pei tot es 
was very important, and was in ut the 
admiral had been talking about ships and armour-plate, and guns 
of huge dimensions, without having yet proved that he could 
float those ships, and therefore they were discussing a subject 
which they did not really understand. What they wanted was to 
float their ships in security, to fight their guns upon secure plat- 
forms, and to obtain a moderate degree of speed. If they took a 
passenger ship that passed from fa to port with great rapidity 
as a pattern for their men-of-war, they would build very 
faulty ships. Then again, it was said that a gun would 
always pierce the iron, and thus they came back to the ques- 
tion What was the use of the iron at all? Nothing but 
time and experience could decide the matter, but they must work 
for themselves, and try to be before other people. He gathered 
from Mr. Reed that he had abandoned the point of excessive speed, 
and if that were done they would attain the object they had in 
view. They must have four fleets; one must be for the defence of 
the coast and the blockade of the French ports, and there was no 
doubt that the turret — was the ship to do this, because upon a 
single turntable they could carry a gun of 300 lb.—or Heaven only 
knew what weight—which could not be done in a broadside hen 
and besides that the heavy guns could not be worked in a broad- 
side. He knew they had ¢ mechanical power now, but that 
involved great weight, and when they came to use these large 
guns, when the ship was lurching in a seaway, the whole oe 
would come to a dead-lock, the machinery would go to pieces, 
the guns would be ‘nothing but a terror to the crew, who did not 
mind the shot of the enemy, but who did care very much about 
artillery they could not handle. His own opinion was that the 
centre turntable was the thing for coast defence, and he thought it 
would be better without the turret, and to work the guns openly, 
instead of choking the men with smoke and sulphur. Besides 
this they wanted another fleet of light cruising vessels for con- 
voys and looking out, and these should not be armoured at all. 
Then they came to what was the most important of all, namely, 
the real fleet which was to act in masses. ey would be assailed 
in masses, and they must defend themselves in masses, and cruise 
in masses; and, in fact, the old system in this respect would be 
eae back again under a new appearance. This was the ship 
to which they must give their attention. She need not be very 
fast, but they must have plenty of floor, lots of bearing, and of 
lifting and floating , poms After these things they might get 
what speed they could, but it must be a uniform speed, so that all 
the ships might go at the same ~~ and act as one body. When 
they had done this they would have done a great deal, and would 
be able to float their ships securely and fight their guns properly. 
Admiral Halsted, in reply, said he had not really had time to 
read many of the objections which had been brought against the 
system, but the whole thiug had been thoroughly examined into 
a committee of the ablest men in France, and everything con- 
with it had become part of the public property, and could 
be seen at South Kensington. In reply to Mr. Norman Scott 
Russell’s question referring to the relative advantage of turrets or 
broadside guns, he read a letter which he had sent on the same 
subject to a gentleman in France. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THE general ting of the bers of this Institution was 
held on Thursday, the 30th of April, in the Lecture Theatre of 
the Midland Institute, Birmingham, Thomas Hawksley, Esq., 
Vice-President, in the chair. 

The secretary (Mr. W. P. Marshall) read the minutes of the 
previous meeting, and a ber of new 3 were elected. A 
communication from the Patent-office was read, requesting the 
nomination of gentlemen by the Institution, for the appointment 
to be made by Government of one out of t additional Com- 
missioners of Patents; and Mr. Charles Edwards Amos, * of London, 
and Mr. Robert Charles May were nominated by the meeting for 


this purpose. : : 

The adjourned discussion then took place upon the paper read 
at the previous meeting, ‘‘On the Allen Engine and Governor,” 
by Mr. Charles T. Porter, of Manchester. 

* The next paper was a ‘‘ Description of the American Dovetailing 
Machine,” by Mr. John Robinson, of Rochdale. This machine, 
the invention of Mr. T. 8. Armstrong, of New York, was shown 
at work at the recent Paris Exhibition, and it is constructed so as 
to cut out the dovetail joints in woodwork by means of the con- 
ti rotation of pound circular saws of peculiar form, 
which finish the joints completely, without the use of any chisels 
or cutters. The same machine cuts both the pins and the holes of 
the dovetails in succession, by a simple change of adjustment, so 
that their pitch and dimensions correspond exactly, and make a 
correct joint in every case. The two circular saws are placed 
inclined to each other at an angle corresponding to the inclination 
of the two sides of the dovetail pins; they are geared together by 
two bevelled toothed rings upon their inner faces, and the first 
saw is driven by bevelled gearing from the main driving shaft of 
the machine. The two inclined axes of the saws are themselves 
capable of being rotated simultaneously by gearing through a 

uarter of a revolution, whereby the direction of their inclina- 
tion is changed from vertical to horizontal, or the reverse, and 
their point of contact is relled round through a quarter 
of a revolution. The wood to be cut is placed radially to 
the saws, so that the cuts are at right angles to the face of the 
wood in cutting the dovetail holes, but inclined towards each 
other, one saw cutting the right-hand side and the other the left- 
hand side of each hole. By then rotating the axes of the saws 
through a quarter of a circle the dovetail pins are cut, with 
parallel sides on the face of the wood, but inclined on the edge of 
the wood, and by this means the pins and holes are formed at 
exactly the same inclination by the simple expedient of cutting 
them at two different points of the circumference of the saws, at 
right angles to each other. Each saw cuts one half of a pin or 
hole in a single revolution; the first three-quarters of the circum- 
ference of the saw blade is made plain like an ordinary circular 
saw, but with a spiral outline gradually increasing in diameter, so 
as to increase the depth of cut until the bottom of the dovetail is 
See ee ee eae of the saw blade 
is made truly circular, but the cutting edge bent over at right 
angles, so as to cut at the side, for cross-cutting the bottom of 
the dovetail; the lateral projection of the flanged blade gradually 
increases until it is gaat to half the width of the 
bottom of the hole. The blade of each saw, instead 
of being at right angles to the axis upon which the saw 
revolves, is set inclined like a screw-thread, with the pitch 


bed as alee en Gen ~~ find that Mr. C. Amos’ 
name was amos” through a in our telegram gfrom 
Birmingham 




















equal to the intended pitch of the dovetails; and the wood is 
traversed across saws by a bed-screw of same pitch, so 
that each saw follows up its own cut correctly to the end of the 
revolution, and then begins a fresh cut at the proper distance for 
the next dovetail. In order to take up the slack that would be 
caused in the fit of the dovetails by the thickness of the saw-cuts 
themselves, each saw is turned upon its own axis ha 

arc, at the time of c' from cutting pins to cu holes, 
and is then secured in the position marked; the fit of the dove- 
tails is thereby readily adjusted to any degree of tightness that is 
required, Toole teas to Ge ie on which the wood is fixed 
an inclination of 45 deg. to its usual radial ion, the same 
machine serves for cutting concealed dovetails, in which the two 
pieces of wood form a mitre at the outer angle. The saw blades 
are made in short segments, held by screws in a turned recess in 
the boss of the saw, and iy 4 are readily and quickly changed 
when it is required to set the machine for cutting a different 
size of dovetail. Specimens were exhibited of dovetails cut 
by the machine, tagetber with one of the saws employed for the 


purpose. 
The last peper was ‘‘On an Improved Cupola for Iron Foundries,” 
by Mr. J. Eichhorn, of London. In this eget, which is the in- 
vention of Mr. Henry Krigar, of Hanover, the objects aimed at are 
to concentrate the heat in the lower part of the furnace, and render 
the action uniform throughout the operation of maps Tg to 
revent the blast from injuring the heated metal by oxidising it. 
The vertical shaft of the cupola, which is made rectangular in form, 
opens into a lower chambér, the bottom of which forms the hearth 
to receive the melted metal. Round the of the shaft runs 
an air passage, into which the blast is delivered from the air main; 
and the blast entering through this oools the brickwork of 
the — and becomes heated itself; it then down into 
the melting chamber of the cupola through two long slots in the 
roof, one at the front and the other at the back, extending the 
whole breadth of the hearth. The front of the furnace is closed by an 
iron door on hinges, extending the whole breadth, and lined with clay 
and sand on the inside; and a smaller door is placed at the back, to 
facilitate the drawing of the furnace after each heat. The cupola 
is chi from the top of the vertical shaft in alternate layers of 
coke and iron as us a filling of coke being first put in for start- 
ing before closing up the front door. In the working of the 
cupola the coke falling into the melting chamber from the ver- 
tical shaft stands there in a heap, upon which the blast rushes 
through the two transverse slots in the roof, and the heat from 
the burning fuel being radiated into the air passage the blast 
becomes prepared for combining rapidly with the carbon of the 
fuel before it has an opportunity of coming in contact with the 
melting metal and he g it by oxidation, and the action of the 
blast is finished at a considerably lower level than in ordinary 
cupolas. The metal obtained in this cupola is found to be very 
fluid, more so than in an ordi cupola, while retaining its 
softness, and the consumption of coke is from 1} cwt. to 1} ewt. 
per ton of iron melted, ding to the magnitude of the charge, 
the loss of metal in melting being only from 2} to 2} per cent. 
It was announced that the annual meeting of the Institution in 
the ensuing summer would be held at Leeds on Tuesday, 28th 
a and following days, during the time of the Art Exhibition in 


8. 

After the termination of the meeting a valuable and beautifully 
finished gold chronometer, by Frodsham, was presented to Mr. H. 
Chapman, C.E., in the name of the Institution, as a testimony of 
its appreciation of his indefatigable services as honorary secretary 
at the Paris meeting last year, and as a memorial of the entire 
success which re ed his efforts, 








IRRIGATION IN INDIA. 


A paper, of which the following is an abstract, was recently 
read before the Institution of Civil Engineers by Thomas Login, 
C.E., F.R.S.E, 

The author stated that he had been engaged during the greater 
part of a quarter of a century on some of the most important irri- 
gation works in Northern India, and an account of the prominent 
features of the system formed the subject of this communication. 

With regard to the revenue derived from the older canals and 
their actual cost, diagrams were exhibited showing that, at least 
in Northern India, immediate direct returas must not be looked 
for, although such canals were certain to be financially successful 
eventually. If, however, in addition to the water rent, the 
increase of cultivation and the enhanced value of land were 
included, the canals, even in this of the empire, must be 
considered highly remunerative. ut the strong argument in 
favour of was that they were calculated to prevent those 
awful visitations which from time to time swept off hundreds of 
thousands by starvation; and if could be constructed at an 
outlay of somewhat less than £1 sterling per head of the popula- 
tion, and return a fair percentage for the outlay, these were addi- 
tional reasons for proceeding with them without delay. 

The abrading and transporting power of water in motion was 
briefly adve to, and the author expressed the opinion that the 
power of water to hold matter in suspension was directly as the 
velocity and inversely as the depth, and that with given velocities 
and defined depths only a certain quantity of matter could be held 
in suspension, whatever might be the character of the bed and 
banks of the river or canal. If the velocity were increased, and 
the depth remained constant, scour would take ; whereas, if 
the velocity were decreased and the depth was the same, there 
would be deposit. 

With reference to the best slopes for canals, and how the slopes 
were to be regulated, it was essential, in the first place, to ascer- 
tain what was the slope of the river when not in flood, from which 
a supply was to be drawn under circumstances similar to those of 
the canal to be constructed —that was as to depth and soil—and 
then to make a small allowance for the tortuous course of the 
natural river. The slo that was the velocity, or, in other 
words, the abrading and transporting ated to be given—should 
be such that the deposits would be balanced by the abrasion. 
Experience on the Ganges Canal had shown that this required a 
mean velocity of about _ a second, with a surface slope a little 
less than 14in. in the mile. One of the greatest problems for the 
canal engineer was the best method of dealing with the excessive 
slope of the country through which an‘afttificial river had to flow. 
In nature this was provided for—first, by waterfalls; secondly, by 
barriers of rock stretching like weirs actoss the channel of the 
river; thirdly, by rapids formed of boulders that had been carried 
down the river, thus creating temporary weirs; and, lastly, where 
only clay or sand existed the course of the river was found to be 
tortuous, by which the length was increased and the slope prac- 
tically reduced, and, to a minor extent, the flow was also retarded 
by the sudden bends in the river, which tended to check the 
velocity and to increase the depth. The last plan had been 
almost invariably adopted in former times, and it was still to be 
seen in Egypt. One of the largest and best paying canals in 
Upper India—the Western Jumna Canal—was also constructed on 


this principle. 

The experience gained on the Eastern Jumna Canal, where 
masonry falls were t after it was opened, led to the adoption of 
the ogee form of fall for the G Canal. While these works 
were in pi the flooring of the falls on the first division 
was lowered so as to form a cistern to receive the descending 
water, and the water being held up by a framework of timber 5ft. 
in height above the crown of the ogee, no injury had as yot been 
done to the brickwork where the water impinged. This was pro- 
babl ounce the water which passed thro h the spaces 
of the timber framework forming a cushion for the descending 
water. Pi falls were also employed on the Barree 


Doab Canal and in Madras, but in the former the water was 
received into a cistern, while in the latter it im 
The various plans adopted 


on a@ floor- 


ing of ashlar work, proposed for 








overcoming excessive sl ha’ been succinctly noticed, it was 
rst that under such areumtancerreouree tbe had 
barriers, or, as they were technically termed, w 

From @ table showing, approximately, the sections and slopes 
best adapted for irrigation canals and water courses in Northern 
India, peared that 


it probably the best for a canal dis- 

5000 cubio feet her second was about per mile, 
A iption was then given of a new of ** ” falls, 
which had reco by the author for the irri- 


gation works; and a comparison was instituted between the cost 
of the falls and bridges on the Canal as executed, and the 
estimated cost if the proposed “‘ ” falls had been adopted, 
from which it was contended that there would have been a consi- 
derable saving of expense by the latter plan. As to the question 
whether the falis would be likely to stand the action of the water, 
it was pro that the length of the lip should be so ex 
be only 1 0 —_ feet . second ie _— my ee 
th a full supply would require a t of about ; whereas, 
on the y , with two and a-half times the volume de- 
scending an equal height on brickwork, no injury had yet occurred. 
In conclusion it was remarked that, six years ago, the author 
stood almost alone in maintaining the opinion, that the Ganges 
Canal needed only some protective works, and did not require the 
radical alterations then pro) He believed that the works 
might be placed out of all = by the judicious use of wood 
and iron, at a less cost than stone were employed, without 
pared the country of the benefits of irrigation beyond a very 
short time. 








NOTES FROM PARIS. 


A THICK part ae it been = to ~ + maaan of _ 
Senate and Co if contai e results of the ing 
set on foot by the late Minister of the Interior respecting the com- 
pletion of the roads of the entire country. It is certainly one of 
the most important subjects on which a Government could be 
engaged, for want of means slowness of progress, while the 
contrary means improvement, comfort, and wealth. ‘Those who take 
a special interest in the subject will find an immense mass of im- 
portant matter in this blue-book, more ever before been 
collected, and that of a highly — character. The subject was 
mentioned in the columns o EH ENGINEER at the time it was 

ted, some ths since, but it will be well to say a few words 
here on the subject. The plan a is to complete the entire 
system of roads in the course of ten years, and the cost, —s 
the maintenance of those now in use, is set down at 810,000,000f. 








(£32,400,000). The account is made up as follows :— 
Francs. 
Present annual dotation for maintenance of common roads—ten 
years at 41,000,000f. .. «+ «+ «oe «+e oe «e of «oe «e 410,000,000 
Extraordinazy funds to be supplied by the communes .. .. .. 200,000,090 
Ditto, ditto, by the department .- «2 «2 «+ + «+ «+ +» 100,000,000 
Subvention by the State at ten millions per annum ee e+ ee 100,000,000 
810,000,000 


Thetwo hundred millions set down to theaccount of the communes 
being a heavier sum than they are able to contribute directly, it is 
proposed to establish a caisce des chemins vicinaux, from which 
advances will be made to the communes as they are required, the 
funds being obtained by the issue of bonds payable in thirty years, 
like the obligations of French railways. 

The whole of the roads to be constructed are divided into three 
series, ——s to their urgency and importance. This classifica- 
tion is referred, first, to the municipal councils; secondly, to an 
assembly com of the council-general of the department and 
of the council of each district; and, lastly, to the authorities of 
the department for general revision, The volume just issued con- 
tains the results of the first of these bodies. Appended to this 
are tables and charts, drawn up in pursuance of the terms of the 
decree issued in August last, showing the amount of local roads 
now available, the proportion that remains to be executed in each 
arrondissement, rod the resources that exist for their completion. 
The difference in this respect of the various departments is strikin 
though perfectly intelligible; while in the highly-cultivated an 
populous Seine et Marne four-fifths of the required roads are 
already executed, Corsica has not a single vicinal road in use, 
nothing but the Imperial high roads, with which this project 
hes nothing to do. The mountainous department of the 
Pyrénées Orientales would seem, however, to worse off even 
than Corsica, for in the list of common roads to be constructed we 
find the following percentages :—Seine and Marne, 12; the 
Orne, 14; Corsica, 89; and the Pyrénées Orientales, 91. If the 
authorities succeed in supplying these deficiencies in ten years 
they will have performed a far more important work than if they 
had rebuilt Paris three times over. ; 

Interesting experiments are being made with the view to the 
use of the electric light on board ship; they were commenced on 
board Prince Napoleon’s ae oe are being continued on board 
the plated frigate Héroine. The experiments refer not only to the 

revention of accidents and signalling, but also to the use of the 
ight ugainst an enemy’s ship. The method at present advocated 
is the use of the Berlioz generator, worked by the steam power of 
the vessel. Amongst other advantages enumerated are the follow- 
ing :—With the electric light it becomes easy to take soundings 
during the night with scarcely a chance of being discovered; the 
sea is thoroughly illuminated, and every fis ) 
within a circle of about ten miles; batteries can thus be examined 
out of reach of their shot, and the crew of a vessel or the artillery 
of a fort would be thoroughly dazzled and bewildered by the light, 
unless, as a writer here says, they were provided with blue 
spectacles; lastly, an enemy would have great difficulty in cal- 
culating the distance of a ship of war furnished with a powerful 
electric light. 

A Gamen writer gives the following description of a method 
employed in Bavaria and Wurtemberg for washing coal dust out 
of cinders, which is perhaps worth a line or two of description. The 
cinders are placed in a wooden box 2}ft. square and 1)ft. in depth, 
with a sieve bottom. This sifter is suspended by chains to one 
end of along piece of timber moving on a pivot at the top of a 
post, the sifter hanging over a cistern of water. The box 
about half filled with sifted cinders, and a man seizing a cor 
attached to the other end of the lever beam, lets the sifter descend 
into the water as rapidly as possible, and lifts it out again very 
slowly, By this operation the particles of coal are washed to the 
surface. After two or three dips the separation is said to be com- 
plete, and the fine coal is easily removed. 

The Emperor is engaged just now with the Constructor of the 
Navy in studying a new system of shipbuildi the details of 
which are carefully concealed. The model vessel, the Puebla, about 
20ft. long, is at St. Denis, aud is said to present extrao 
novelties in its build, armour-plating, — and steer 

paratus, So oy A is the secret kept that the Emperor visi 
the ey a Freya ay, i * M. oye ty J only, to see it 
exhibi 6 inventor. © repo! peror was 

rfectly cnngtanel, and that if future experiments confirm the 
rst im ion, a complete transformation will take place in the 
navy. It is even said that the progress of two vessels now on the 
stocks at Lorient and Rochefort has been stopget to introduce a 
~ or the whole of the features of this model. W: 
ve not much faith in vague reports of inventions that are close 
secrets, and in this case simply repeat what we find in print. 

Another system of shipbuilding and navigation has also been 
brought to public notice; it consists, first, in a new form of bull, 
and, secondly, in being driven upon instead of through the water. 
This is not the first or second time that the idea of 
the surface of the water has ie, my Ono ie of the 
was in our hands at the period of Great tion of 185} 
The inventor of the present system, M. E. Béléguic, has 
the attention of the Emperor, and the Renard, « dispa 
tted after the new system, and is said to give 
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veeiti, Admiral bak ae who 
Toulon, is said to be enthusiastic t the invention. M. Béléguic 
says that the Renard, a heavy vessel La rere g 800 tons, and with 
engines of only 150- horse power, did thirteen knots with steam 
alone, and fourteen with steam and sail, and that with vessels of a 
different form sixteen, eighteen, or even twenty knots an hour 
will he attained. We may have to return to subject on a 
future occasion. 

The Procureur-Général of Douai has ordered three journals to 
be prosecuted for an extraordinary accusation which original 

peared in the journ:l of Roubaix; the French Government 
therein charged with ‘‘ having placed capital at the a. of 
English manufacturers for the establishment of works will 
ruin native industry.” The Progress du Nord and the Echo du 
Nord, of Lille, are charged with having reproduced the same 
accusation. We shall watch the result of this curious action. 

May Jst, 1868. 


ed at an official trial at 








THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional] Protection for Six Months. 

504. JAMES ALLISON HOGG, Montagus-street, Edinburgh, Midlothian, ** Im- 
provements in the method of, and means for, — the combustion and 
illuminating power of gas.”—'5th February, | 

656. RALPH AL¥RED HOP, Brelade House. Saint 1p Jersey, “ A ma- 
chine for adding sweerening and other ingredients to aérated, mineral, and 
_ other beverag:s.”— 27th February, 1868. 

904. HENRY HERBERT HAZARD, New Cross-road, Deptford, Kent, “ Improve- 
ments in coiling or revolving shutters.”"—17th March, 1 


oe 
—_ apparatus for refrigerating or 
ing eurtoaged ether Bardia? 


1255 See lena OLIVER ROBINSON, Glasgow, Lanarkshire, N.B., “An improved 
w propeller.” 

1256. WILLIAM GORMAN, Glasgow, Lanarkshre, V.B , ‘‘ Improvements in the 
manufacture of iron and stee!, and in apparatus there therefor.” 

— FRANCOIS BAOON, Wymondham Rectory, Leicester, “ Improvements in 

h-lnading fire-arms.” 

1968. A ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved ma- 
chinery for gathering hay and other crops from the ground.” —A communica- 
— John Marcus Boorman, Scarborough, New York, U.8.—17th April, 


ee Clee ee SS eee 
“ Improved 





{Invention Protected for Six Honthe a4 the Deposit of a | 
Complete Specifica 

1314. WILLIAM ROBERT LAKE, Southampton- nog Chancery-lane, London, 
**An improved lubricating packing.’"—A communication from William 
Johnson Towne, Newtonville, Massachusetts, U S.—22nd April, 1868. 

1333. WILLIAM ROBERT LAKE, pe -buildings, Chancery-lane, London, 

“An d steam cul ion 

Hayden, Standish, Martinez, California, U.S.—23rd April, 1868. 

1374. VICTOR DELPERDANGE, Brussels, Belgium, “‘ Improvements in the con- 
struction and modes of connecting pipes or tubes of metal or other material.” 
27th April, 1868. 3 








Patents on which the Stamp Duty of £50 has been Paid. 
1198. THOMAS WHITE, Camden Town, London, “ Animal charcoal.”—29th 
1865. 
1203. WILLIAM LEATHAM, Leeds, Yorkshire, ‘‘ Machinery for cutting coal, 
&e.” 29th . 1865. 
1208; HENRY BESSEMER, Queen-street-place, London, “ Pig iron.”—Ist May, 


1865. 
Pa MorRIs WEST RUTHVEN, Harlow Villas, East India-road, London, 





975. HENRY PAULUS, Boulevart de Strasbourg, Paris, France, “An 
pile-driving engine with modifiable length of stroke of the ram, applicable 
also to other purp»ses.”—23rd March, 868. 

1025, ASTLEY PASTON PRICE, Lincoln’s-inn-fields, London, “ Improvements in 
the treatment of ores, and in apparatus or means employed therein.”—25th 
March. \+ 68. 

1061. HENRY HUGHES, Bristol, beimeeme and CHARLES JONES, 
Wolverhampton, p ts in locks and keys.”—27th 
March, 1868. 

1088. WILLIAM ALLEN, Port-street, Manchester, “ Imp 
ing valves a: d steam traps for steam pipes.” 

1090. MILES HAWTHORNTHWAITE and THOMAS ABBOTT, Lancaster, “ Tm- 
provements in taps, cocks, or valves for water, gas, steam, or other liquids.” 
—3lst March, 1868. 

1103. LEONARD APPLETON, Princess-terrace, St. Mark’s-square, Regent’s 
Park London, * An improved method for calculating interest and apparatus 
therefor.” 

110s. WILLIAM CLISSOLD, Dudbridge Works, near — be apse or 
“ Improvements in belt fi gs, which impr e also 
to the uniting of parts of harness,” 

111!, JEAN HIPPOLYTE DUFORT and DOMINIQUE GANCE, Boulevart St. Mar- 
tin, Paris, France  *!mprovements in sewing machines.”—Ist April, ‘868. 

1118. WILLIAM ROBERTSON, Glasgow, Lanarkshire, N.B, ‘Improvements in 
machinery or apparatus for making mitre or other angular joints.”—A com- 
munication from James Douglas Kobertson, Valencia, Spain.—2nd April, 
1868 

1138. WILLIAM JOHNSON, Campden-hill, Kensington, London, ‘‘ New or im- 
proved machinery for comp a coal, peat, clay, and other 
plastic matetials.”—4th April, 1868, 

1152: JAMES DUNBAR, Vicarage-road, Camberwell, 8.E., Sarrey, and RICHARD 
NICHOLSON, Dulwich, 8.E., surrey, ** Improvements in the construction and 
arrangement of machinery or apparatus for supplying coal, cannel, or other 
substances to retorts or ovens, and for withdrawing the same after distilla- 
tin; #lso improvements in retorts, retort chambers, mouthpieces, doors, 
covers, or lids.” 

1155. MARO ANTOINE FRANCOIS MENNONS, Rue de la Chaussée d’Antin, 
Paris, France, “ Improvements in apparatus for the transmission and recep- 
tion of typographic cr autographic telegrams.”—A communication from Henry 
Cook, Fiorence, Italy. 

1155. JOHN VERRY, Rathdowney, Queen's County, “ Improvements in packing 
ot ag and similar articles, and in cases or holders therefor.”—6th April, 

68. 

1182. GEORRE HARDING PALMER, lr Lewisham, Kent, ‘‘ An 
improved spring brace.” —8th April, 

1193. JOHN PLEWS, Grove-road, cue. Middlesex, ‘Improvements in 
steam engines.” 

1197. JAMES HEYWOOD WHITEHEAD, Royal George Mills, near Manchester, 
in — in apparatus for removing soot from the surfaces of heating 
tubes.’ 

1199. JOHN LEEMING, Bradford, Yorkshire, ‘“ Improvements in looms for 
weaving.” 

120!. ROBERT ALFRED WRIGHT, Homerton, Middlesex, ‘* Improvements in 
heating structures and articles, and in the mode of and apparatus for obtain- 
ing heat from petroleum and other hydrocarbons, and in apparatus for sup- 
plying air to furnaces,”—9th April, 1868. 

1203. JOHN SUTCLIFFE, Bradtord, Yorkshire, ‘‘ Improvements in outline 
maps, charts, plans, and similar other articles for educational purposes.” 

1205. CHARLES MARTIN, Chancery-lane, London, WILLIAM BARRETT and 
THOMAS STAMMERS WEBB, Norton, Durham, “ Improvements in the treat- 

ment and reducton of titaniferous iron ores for the manufacture of iron, and 

F in the application of slag or cinder produced in such p 

1209, RICHARD NICHOLLS, Aldermanbury, London, “ Improvements in self- 
attachine buttons or ornaments to be applied to ladies’ dresses and sach like 
purposes ” 

1211. HENKI ADOLPHE ARCHEREAU, Boulevart St. Martin, Paris, France, 
** A new method of obtaining heat and light and its various applications, and 
in apparatus connected therewith.” 

1213. ALEXANDER WOODCOCK, Edinburgh, N.B., “ An improved mode of and 
apparatus for suspending pictures.” 

1217. GEORGE PATON, Kitbirnie, Ayrshire N.B., ‘* Improvements in looms for 
weaving.” -1ith April, 1868. 

1219, JOSEPH ROTHERY, gg Main Colliery, near Leeds, Yorkshire, 
“ Improvements in hi tus for getting and hewing coal, 
stone and other minerals, pa li ‘a which improvements are applicable to 
motive power engines ” 

1221, THOMAS FOULKES SHILLINGTON, College-square North, Belfast, Ireland, 
* Improvements in reaping and mowing machines,” 

1225, JOHN COMBE, Ke: sington-terrace, Great Victoria-street, Belfast, ‘‘ Im- 
provements in breaking, spreading, and drawing flax and uther fibrous sub- 
stances, and in machinery to be used in carrying out such improvements.’’ 
—12th April, 1868. 

1226. CHARLES HARGROVE and SAMUEL HARGROVE, jan., Birmingham, 
Warwickshire, “An improvement in the manufacture of breech-loading 
actions ” 

1227. THOMAS SMITH, Tenter-lane, Leeds, Yorkshire, THOMAS WOOD MILLER, 
Birstwith, Yorkshire, and THOMAS DON, Saint John's, Ked Hill, Surrey, 
‘Improvements in manufacturing wheat and other grain into meal and 
flour, and in machinery and appliances for that purpose.” 

1231. JoHN HENRY JOHNSON, Lincoln’s-inn- fields. London, “ Improvements in 
saw handles and in -ecuring the same to saw blades.”"—A communication 
from Charles White Hut bard, Pittsburgh, Allegheny, Pennsylvania, US. 

1233. MATTHEW PIERS WATT BOULTON, Cew Park, Oxford, ** Improvements 
in apparatus for receiving motion or energy trom fluids, and for imparting it 
to them, and in appa’atusto be used for propul or in there- 
with.”—14th April, 1868. 

1235. WILLIAM WATTS, Turner’s-courrt, St. Martin’s-lane, ‘‘ Improvements in 
mangles. 

1236. i VINCENT NEWTON, Chancery-lane, London, *‘ Improvements 
in breech-ioading fire-arms.’—A communication from Herman Funke, New 





ts in diminish- 




















York, U.S. 

1237. GEORGE GLOVER, Ranelagh-road, Pimlico, London, He improve- 
ments in the arrangement and construction of 
lamps. and in the fluid used in and adapted to such lamps. ad communica- 
tion from M. Miche! Van Der Weyde, st. Petersburg, Russia. 

1238. EDWARD PAGE, Bedford, ** Improvements in fixing the tines of harrows 
and other agricultural implements.” 

1239. WILLIAM “ANDERSON FLETCHER, Bradford, Yorkshire, “ Improvements 
in machinery for combing or dressing silk, flax,china, grass, cotton, and 
other fibrous substances.” 

1241. ROBERT WARD, Newcastle-upon-Tyne, “Improvements in machinery 
for spiv ning or twisting tobacco.” 

1242. ROBERT Bosy, Bury St. Edmund’s, Suffolk, “ Improvements in the con- 
struction of horse rakes.”—15th April, 1868. 

1243 FRANCIS AUGUSTINE LEIGH, Rose Garland, New Ross, Wexford, “ An 
improved machine for planting potatoes.” 

1247, WILLIAM CALLANDER, Newton-Stewart, Wigton, N.B., “Improvements 
in apparatus for filling cartridges." 

1248. RANKIN WEIR and JAMES GRAY, Glasgow, Lanarkshire, N.B., “ Im- 
provements in furnaces for burning oil. - 

1249 HENRY SUGDEN EVANS, Bartholomew-close, London, ‘* Improvements 
in taps. valves, or apparatus for measuring and registering the quantity of 
liquid passed therethrough. ‘a 

1251. JOHN FOBINSON, Creek-road, Deptford, Kent, “ Improvements in the 
PD anutecture of paint.”"—1¢th April, 1868. 

1253 CHARLES WILLIAM SIEMENS, Great George-street, Westminster, London, 
** Improvements in electrical apparatus for transmitting signals and for as- 
certaining the distance of objccts, a8 also in instruments employed in con- 
nection with such s‘gralling spparatus.”—A comm ion from Dr. 
Werner Siemens, Berlin, Prussia. pan omy 








gz vessels.” —Ist May. 1865. 

1264. Witla _ome NEWTON, Chancery-lane, London, “ Steam engines.” 
—6th May, \ 

1271. WILLCAM Cuan, Chancery-lane, London, “ Printing types.”—8/h May, 
1865. 


1288. a STUART BAKER, Fleet-street, London, “ Paddle wheels.’—9th 
May, 1865. 

1206. nage At YOOLOW STEWART, Glasgow, Lanarkshire, N.B., ‘‘ Moulds.”— 
ist May 

1257. raeuas a MAYALL, Red Lion-court, Fleet-street, London, 
** India-rubber, &c.”—5th May, 1865. 

1216. WILLIAM EDWARD WILEY, Graham-street, Birmingham, Warwickshire, 
** Pencils.” —Ist May, 1865. 

1260. JOSEPH MITCHELL, Inverness, Scotland, “‘ Roads and streets.”—5ih 


May. 1865, 
1817 JAMES HESFORD, Bolton, Lancashire, ‘‘ Stretching cotton.” —12th May, 
18 


65. 

1230. CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘‘ Ma- 
chinery in motion.” —2nd May, 186: 5. 

1234. EDWARD THORNTON READ and JOHN BROUGH FYFE, Ardrishaig, 
Argyle, N.B., “Screw propeller.” —3rd May, 1865. 

1261. JOSFPH "WADSWorTH, Maccheeield, ester, HENRY DUSSET, and 
JaMES MCMURDO, M. 
May, 1865. 

1255, "WIL HENDERSON, Glasgow, “ Extracting copper, &c.”—5th May, 
1865 








Patent on which the Stamp Duty of £100 has been Paid. 


1075. WILLIAM JOHNSON, Little Malvern, Worcestershire, ‘* Saddle-trees.”— | 


29th April, 1861 
1165. —— FITTER, Birmingham, Warwickshire, “ Table expander.” — 8th 
861. 


May, \ 

1081 WILLIAM Horn, Zo 's-terrace, Ossory-road, Old Kent-road, Surrey, 
* Joints.”—' st May. 1861. 

1153. JAMES WILLIS, Little Britain, London, ‘‘ Umbrellas and parasols.” —7th 
May, 1861. 





Notices of Intention to Proceed with Patents 
3645. WILLIAN WALKER, Liverpool, Lancashtre, “ Improvements in cotton 
ties."—A communication from Jobe T. Butier, Natchez, Mississippi, U.S 
3649. JONAS DAWKINS, Pemb ts in tanning, and in the 
apparatus to be employed therein. “99nd December, 1867 
3655. a FRANCOIS TRANCHAT, Rue Gailion, Paris, France, ** An universal 











fi ring circular cutters, and milling tools of any form or 
outline, with either a lar or ah of cut.” 
3660 FREDERICK KEND:R, Manchest hire, ‘‘ Imp appli- 





cable to traps for pigeon and other shcoting. 

3664. GEORGE EDWARD ALLSHORN, Ludgate-hill, London, “Improvements in 
the manufacture of artificial fuel.”— 24th December, 1867. 

3669, NATHANIEL GREENHALGH, Sharples, WILLIAM SHAW, Heaton, and 
JAMES MALLISON, Halliwell, Lancashire, “* Improvements in steaming cer- 
tain yarns, and in apparatus employed therein.’ —26th December, 1867 

3672. EUGENE GERMAIN KAFER and ERNEST EDMOND RAFER, Rue D’Enghien, 
Paris, France, ** An improved braiding machine.” 

3673. JONATHAN EDGE, Bolton-le- Moors, I hire, “1 in the 
‘rag rolls’ or * beaters ’ of ‘ rag engines.’ * beating engines,’ or other similar 
machine y emplove? in the manufacture of paper.” 

3674. EDWARD JOSEPH HUGHES, 4 hire, “ in 
blankets used in machines for printing rete fabrics, and in the mode of 
joining teether the ends of double-woven fabrics.”—A communication from 
Seth William Baker, Providence, Rhode Island, U.S. 

3677. JOHN MARTIN ROWAN, Glasgow, Lanarkshire, N.B., ‘* Improvements in 
mou!ds or apvaratus to be used in casting steel.” 

3679. HENRY HIGGINS and THOMAS SCHOFIELD WHITWORTH, Salford, Lan- 
cashire, “‘ Improvements in machinery for preparing, spinning, and doubling 
cotton and other fibrous materials.” 

3680. JOHN CLARKE. Redditch, Worcestershire, ‘“‘ Improvements in wrappers 
or envelopes for needles.” 

3682. JOHN WILLIAM LEWIS, Newcastle-upon-Tyne, “Improvements in warm- 
ing, ventilating, and heating apartments or buildings and in the arrange- 
ment of appara us c nnected therewith.”—27th December, 1867. 

3701. GEORGE ‘LOVER, Ranelagh-roa!, Pimlico, iondon, ** improvements in 
lamps or apparatus for burning naphtha, benzole, and similar liquids to re- 
— acandle.”—A communication from Laslo, Chandos, St. Petersburg, 

Russia. 

3703. JOSEPH ASCHERMANN, Paris, France. ‘An improved machine for 
cutting the hair or fur from skins for hatmaking and for the manufacture of 
felt.”"— 30th December, 1867. 

3706. MAKC ANTOINE FRANCOIS MENNONS, Southampton-buildings, London, 
“Improvements in the mode of and apparatus for combining the vapours of 
liquid hydrocarbons with oxygen and hydrogen, and burning the mixture as 
a communication from David Vliver Macomber, Rue Auber, Yaris, 

‘rance. 

3707. MARC ANTOINE FRANCOIS MENNONS, Southampton-buildings, London, 
“The manuficture of « vegetable substitute for animal air from a product 
not hitherto used for that purpose.”—A communication from Werner 
Staufen, Rue Auber. Paris, France. 

3709. THOMAS MESSENGER, Dover, Kent, “‘ Improvements in the construction 
of steam engines and b»ilers.”— 31st December, 1867. 








‘0. WILLIAM JOHN FRASER, Commercial-road East, London, ‘‘ Improve- | 


gone furnaces or fire-places.” "—Ist January, 1865. 
HENRY MCEVOY, Birmingh , War 
“in tor drapery, articles of dress, ‘or wearing apparel.’” 


ts in fasten- 





58. WILLIAM AVERY, Redditch, Worcestershire, “Improvements in the | 


manutacture of needle cases.” 

65. BENNETT JOHNS HEYWOOD, Lorraine-road, Holloway, London, ‘*‘ An im- 
proved cunstruction of coffee roaster.”—7th January, 1868. 

70. MOWBRAY WALKER, Essex-street, Strand, London, and GEORGE HENRY 
MONEY, Jermyn-street, london, “ Improvements in breech-loading small 
arms, including pistols, and in the cartridges to be used therewith.’” 

79. WILLIAM EDWARD NEWTON, Chancery-lane, London, “An improved, 
mode of propelling vessels.””"—A communication from Charles M. O'Hara, 
New York. U.S.—8¢h January, 1+68. 

116. PARKE PITTAR, Gresham-street, London. “ Improvements in mineral and 
rock drilling apparatus.” —13th January, 1863. 

128, FELIX ALEKAN and ISIDORE ALEKAN, Boulevard Sébastopol, Paris, 
France, «* Improvements in studs for shirt fronts and other similar purposes.’’ 
—lith January, 1864. 


178. HENRY KEKSHAW, Laister Dyke, near Bradford, Yorkshire, ‘‘ Improve- | 


—_ jin meaus or apparatus employed in spinning worsted and other 

189. DANIEL TIMMINS, Stourport, Sens “Improvements in motive- 
power engines.”"— 18th January, 1868. 

248. MATTHEW TILDESLEY and JAMES BIRD, Willenhall, Staffordshire, “* Im- 
provements in the construction of furnaces, stoves, and fire-places.”—23rd 
January, 1868. 

282. WILLIAM ELLIS, Colwick-lane, Sneinton, Nottinghamshire, ‘‘ Improve- 
Ments in or applicable to circular or rotating machines for cutting wood by 


hand or steam power, for masing laths, cards, strips, or slices of wood and 


other articles "— 27th January, 1568. 


| 
| 333. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 


in adjustable wrenches.”—A communication from Pierre Augustin Samuél, 
Boulevard St. Martin, Paris, France —30th January, | 5 

334. CHARLES HENRY ADAMES, Birmingham, Warw hire, ** Imp nts 
in the manutacture of portable metal buckets or pails and tubs.” 

335. EDWARD FLEET, East-street ,Walworth, Surrey, ‘Improvements in appa- 
ratus for the manufacture of aérated liquids. 31st January, 1868. 








from Philander 


> d machines.”"—5th | 


417. aes and JOSEPH CASH, Coventry, Warwickshire, “ Improved ma- 
the manufacture of looped and textile fabrics, and in the fabrics 
etane a Aare he "—7th February, 1868. 

sor. JAMES GRAFTON JONES, Blaina 
thire, “ Improvements in machi ery for pa gb bo suitable to be used 
for venrileting mines, and for other similar purposes. ’"—!9th February, 1868. 

663. JOHN ADAMS and HENRY BARRETT St. Helier, Jersey, “ An improved 
stopper for bottles.”— 27th February, 1868. 

676. RICHARD HOWARD, Southampton, “ Improvements applicable to taps and 
cocks for various use‘ul purp»ses.”—28th February, 1868. 

ie Lo ap SHARROOK, Liverpool, L hire, ** Imp ts in the con- 

of piles.” —2nd March, 1868. 

im. "Sate PRICE, Dudbridge, Gloucestershire, and CHARLES ROWE, 

Brimscombe, Gloucestershire, “ Improvements in apparatus for combing or 

cleaning animals.”—6th March, 1868. 

| 826. JOSEPH VERO, Dewsbury, Yorkshire, “‘Improvements in machinery or 

| apparatus for the manafacture of hats.”—1l0th March, 1868. 

942. LOUIS ENCAUSSE, Madrid, Spain, ‘‘ Improvements in the application of 

remedial agents to the human frame, and in the apparatus employed there- 

| in."—19th March, 1868. 

946 JAMES GRAHAM TATTERS, WALTER KEEBLE, AND BENJAMIN NEWBURY, 
Plymouth, Devonshire, ** Improvements in the preparation of cigars and 
mode of lighting the same.” 

| 952. JOHN ABRAHAM and THOMAS RICHARD BAYLISS, Birminghim, Warwick- 
shire, *‘'mprovements in central fire-cartridges for br eech-loading fire-arms.”” 

| —20th March, 1*6' 

| 1058, JAMES np JONES, Blaina Tronworks, Newport. Monmouthshire, 

for hauling minerals in mines, and for raising 
pth te mines on ‘other places.”—27th March, 1868. 

1166. HENRY JAMES DITMARS. Pancras-lane, London, “ Improvements in 
apparatus for the consumption of smoke.”— A communication from Augustus 
Wilhelms and Johannes Marinus Van der Made, Dordrecht, Netherlands, 

1172. CHARLES WILLIAM SIEMENS, Great George-street, Westm nster, London, 
“Improvements in the application of gas farnaces to evaporating, smelting, 

ddling, and other facturing purposes.” —7th April, 18 ‘8. 

1182. GEORGE HARDING PALMER, Exchequer-place, Lewisham, Kent, “ An 
improved spring brace.”—8th April, 1868. 

1236. ALFRED VINCENT NEWTON, Chancery-lane, London, ‘‘ Imp rovements 
in breech-loading fire-arms.”--A communication from Herman Funke, 
New York, U.4.—15th April, 1868. 

1314. WILLIAM ROBERT LAKE, Southampton-baildings, Chancery-lane, London, 
**an improved lubricating packing.” —A communication from William 
Johnson Towne, Newtonville, Massachusetts, U.S. —22nd April, 1868. 
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All persons having an interest in opposing any one of such applications 
should leave particulars in writing of their objections to such application at 
the office of the Commisioners of Patents, within fourteen days of its date. 





List of Gpectientions, Published during the week ending 
2nd May, 1868 

2438, 8d.; 2553, 1s. 4d.; 2578,8d; 2579, 8d.; 2587, 28. 8d.; 2590, 10d.; 
2591, lid.: 2593, Is. 4d.; 2594, 6d.; 2593, 10d.; ~ 2599, Is. 2d.; 2603, 10d.; 
2607, 1s. 6d,; 2609, 8d.; 2615, 8d.; 2621, 1s.; 26°8, 1s. X4.; 2636, Is ; 2639, 
1s. 4d.; 2640, 10d.; 2641, 8d.; 2650, 10d.; 2659, Sd.; 2662, 8d., 2665, 8d.; 
2667, 8d.; 2668, 6d.; 2672, 1s; 2673, 6d.; 2674, 6d.; 2675, 4d.; 2676, 4d. ; 
2677, 4d.; 2678, 4d.; 2679, 4d.; 2680, 4d.; 2681, 4d.; 2682, 4d.; 2684, 4d.; 
2686, 10d.; 2688, 10d.; 2689. 44.; 2690, 4d.; 2692, 6d.; 2693, 6d.; 2695, 4d.; 
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2723. 44.; 2725, 4d.: 2727, 4d.; 2728, 1s.; 2729, 4d.; 2730. 4d.; 
2732, 4d; 2733, 10d.; 2734, 8d.; 2735, 4d.; 2736, 4d.; 2737, 44.3 27 
9739, 6d.; 9740, td.; 2741, 4d.3 2745, 4d.; 2746, 4d.; 2749, 4d.; 2753, 4d.; 
2788, 23,; 2843, 4d.; "2096, 8d. 












*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums exceeding 5s. must be remitted by 
Post-office Order, made payable at the Post-office, 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent-office, Soathampton-buildings, Chan- 
cery-lane, London. 

*,* Specifications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes_of the abridge- 
ments of specifications. 





ABSTRACTS OF SPECIFICATIONS. 
The following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at the office of her Majesty’s Commissioners of Patents. 


Class 1—PRIME MOVERS. 


Including Fixed Steam and other Engines, Horse, Wind, and 
Water Mills, Gearing, Boilers, Fittings, &c. 

2777. C. MACE, Sunderland, “‘ Marine steam boilers.”— Dated 2nd October, 1867. 

Here Openings are made in the sides of the boiler, and through the water 
spaces between the tubes by the openings a cleaning tool can be introduced 
lacerally between the tubes, so as to clean in between them horizontally, and 
this, in conjunction with cleaning them from the top as heretofore practised, 
ensures the effectual removal of the scale and deposit from every part of the 
tube plate and from every part of the tubes. These side openings into the 
voiler are closed with doors or covers when the boiler is at work. 


2792. H. PINKUS, Mansfield-road, Haverstock Park, London, “ Steam 
generators, &c.” ~ Dated 4th October, \s»7. 
This invention cannot be described without reference to the drawings. 


2806. A. M. GILHAM, Woolwich, ‘‘ Steam engine.”"—Dated 5th October, 1867. 

The main shatt or arbor ts to have a right hand and left hand screw, having 
a suitable nut or nuts, or one or more proper steadfasts in lieu thereof, work- 
ing either therein or thereon; the said nut, nuts, or steadfasts are to be 
worked backward and forward by a piston with suitable connections, so as, 
for instance, that in the one movement of the piston one nat or steadfast shall 
be fast in such way as in moving on the shaft the said shaft shall be caused to 
revolve, and o . the reverse movement of the piston the said nut or steadfast 
shail be release? from su: h fixture, and the second nut or stea/fast shall, in 
such like manner, and in lieu thereof, become fast, and traversing with the re- 
versed movement of the piston in or on the reverse screw of the shaft aforesaid 
shall cause the said shaft to revolve in the same direction as at the first,—ot 
proceeded with, 





Class 2—TRANSPORT. 
Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
Feet and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, &¢. 


2768. G. H. D. MATHIAS, East Cowes, Isle of Wight, “ Construction of ships and 
vessels." — Dated 4th October, 1867. 

The object of this invention is to gain an increase of speed and stability for 
} steam ships hy so firmly connecting two sister ships that there cannot be the 

least fear of their parting at sea. The ships are built as ordinary vessels, only 
| the proportion of the length to the breadth is about double that of ordinary 
steamers, about 15 or 16 tol. These vessels are constructed side by side with 
a framework in them (about four or five such in each vessel). This framework 
ri-es above the deck to some height, and is contrived so as to exactly receive 
the connecting tubes or girders; four or more tubes of open or lattice girder 
work are constructed; their length is about three times the width of one of the 
vessels. These tubes will also support a wooden deck extending over most of 
| the space between the sister ships, and this wooden deck will be made of open 
| grating work, fore and aft, to let any sea that is shipped pass through imme- 
| diately.—Vot proceeded with. 








Class 3. —FABRICS. 
| Including Machinery and Mechanical Operations connected with 
ie ang J Manufacturing, Printing, Dyeing, and Dressing 

Fabrics, & 
2881. D.E aie Belfast,“ Apparatus for spinning and twisting yarns.” 
— Dated \4th October, 1857 

This invention con-ists in the application of a friction plate or cone to the 
spoo! or bob>in in the process of spinning or twisting flax, tow, and other 
fibrous materials into yarn, the object being to drive the bobbin and contents 
by means of the above mentioned plate or cone, and not solely by the yarn or 
thread, as is the case at present. This the inventor effects by causing the frie- 
tion plate or cone which acts on the bobbin or spool to revolve with the spin- 
die, the latter passing through the friction plate or cone, which has a feather, 
or other like contrivance, inside the hole, which feather fits into a correspond- 
ing slot in the spindle which is prepared toreceive it. By this means the fric- 
tion plate is carried round with the spindle at the samo time that tne bobbin 

works up and down in building.—Not proceeded with. 


2883. W. GADD, Nottingham, and B. WALKER, Lenton, near Nottingham, 
“* Apparatus for the manufacture of narrow fabrics.”—Dated 14th October, 
1867. 

This invention relates to means for producing upon the Jace machine, or @ 
modification thereof, narrow tabrics such as are usually produced m the loom, 
thereby obtam ing much greater speed, and an increasea quantity of breadihs 
atthe same time. In carrying out the invention the warp of the fabric is sup- 
ported in the lower partof the machine, but instead of all the threads being 
upon one beam, they are divided into sets, each set being wound upon a sepa. 
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rate reelor spool. A number of these reels or spools are placed either in acon- 
tinuous line upon a shaft running lengthways in the machine, or otherwise. 
Upon each spool or ree] may be wound threads of warp sufficient for one breadth 
of fabric, which threads for each fabric are carried upwards through a sley ina 
line stretching from back to front of the machine; thence these threads pass 
through bar’, which mav be of the ordinary kind. If they are put in what are 
termed top bars, such bars m«y be divided to their proper distances by means 
of points of the character of ordinary leads of points. or by sleys., or other 
suitable means. If bottom bars are used, the threads may be drawn through 
(in addition) a stationary reed. or a many-wired stump bar placed close under- 
neath the carriage bottoms. By means of such bars a shed is opened in all the 
breadths through being actuated b; Jacquar4, cam, or any suitable means for 
the passage of the bobbins and carriages which act as the shuttles, and thus 
form the fabrics with their edges towards the operator. The invention includes 


Class 4—-AGRICULTURE. 
Including Agricultural a Windlasses, Implements, Flour 
lls, de. 
2856. J. C. WILSON, Lime-street, London, “ Rice unhusking mill.”—Dated 11th 
October. 1867. 


This mill is constructed with two rollers, one of which is made of or covered 
with a hard substance. such as a metal, hard wood, stone, ebonite, &c., 
roughened on its periphery or external surface ; the other is formed of or with 
@ soft material, such as india-rubber, the periphery of the latter rubbing or 
squeezing or both the rice with the husk on it against the periphery of the 
former, whereby it is immediately unshelled. — Not proceeded with. 

2898. B. LATHAM. Croydon, Surrey, “ Apparatus or implements employed for 
distributing over land.”--Dated \ith October, 1867. 

The patentee claims, First. distributing sewage upon the surface of land by 
means of closed passages, pipes, or conduits, the upper parts of which are un- 
covered by the soil, and in which uncovered portions apertures are formed for 
the escape of the sewage on to the land, substantially as set forth. Secondly, 
constructing close1 pipes or conduits for conveying sewage on to the surface of 
land, arranged and operating substantially as described. 


Class 5.—BUILDING. 
Includng Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, cc. 
2853, R. Georae. Kilburn, “ Apparatus for warming and ventilating apart- 
ments or buildings" —Dated \\th October, 1857. 

This invention consists in forming a portable heating and ventilating appa- 
ratus with a chamber of thin sheet iron enclosing a grate or fire-place, the 
chamber being of such dimensions that the products of combustion will circu- 
late within it for a sufficient time to part with a large proportion of their heat, 
and in arranging within such chamber a pipe or otlier contrivan’e of thin sheet 
iron, throngh which a current of air passes from the exterior to the interior of 
the chamber or building to be warmed or ventilated, and, further, in so 
arranging the chamber or case and the pipe or contrivance through which the 
air is admitted that the burning fuel does not come in contact with them, but 
only the heated products of combustion arising from the combustion of such 
fuel, substantially as described. 

2862. R. A. WRIGHT. Homerton, “ Method of and ratus for heating.”— 
Dated \'th October, 1867. * seen = 

Here the inventor employs a solution of glycerine which may be more or less 
concentrated, and which he uses in circulation pipes coiled where required, 
Also the heat may be applied to the solution of glycerine, or to other heating 
liquid, by means of friction, for the purpose of heating railway carriages.— Not 
proceeded with. 





Class 6.—FIRE-ARMS. 
Including Guns, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 


2887. W. R. LAKE, Southampton-buildings, Chancery lane, London, ‘ Ma 
chinery for loading heavy ordnance with balls, shells, dc.” —A communication. 

— Dated \4th October, 1867. 
The object here is to raise and place in the bore of the gun heavy shot, shell, 
or other projectiles by hanical means, with the assistance of very little 
manual labour. The invention relates to the employment of a platform, on which 
a bed is fitted to receive the shot, the platform being so arranged and combined 
with a steam cylinder or cylinders, or with other machinery operated either by 
steam or by hand, or by any other power that may be made applicable to the 
purpose that the said platform may he raised or lowered to lift the projectile to 
the muzzle of the piece when the projectile is placed on the platform, and then 
introduce the said projectile into the bore. Two cylinders may be used, one 
being placed on either side of the carriage, and directly below the trunnions 
with the piston rods extending forward in a horizontal plane, and attached to 
the lower ends of the vertical arms of two hent levers. One of these levers is 
placed on either side of the piece with its fulcrum located in about the same 
horizontal plane as the trannions, and its horizontal arms extending as tar for- 
ward as the muzzle, where it is attached to the aforesaid shot platform. As the 
said vertical arms are moved forward or backward by means of the steam ap- 
plied to pistons within the cvlinders, it follows that the forward ends of the 
horizontal arms of the said levers, and with them the shot platform and the 
shot itself will be with ease elevated to such a plane that it may readily be 
rolled if round, or caused to slide if elongated, into the muzzle of the piece 
One cylinder might be placed beneath the piece, and made to serve the purpose 
of two by coupling its piston rod with bovh levers. Another device consists of 
a series of telescopic cylinders with their axes in a vertical or nearly vertical 
plane, and placed directly beneath the shot platform. As steam is introduced 
into these cylinders they are raised up one out of another until the shot plat- 
form is of the oroper height to introduce the ball into the piece. By havin: 
the shot platform hinged at its back end or side to the top of the upper cylin- 
der of the series, and a guard connected therewith so as to extend under the 
gun, when the platform shall have been raised so as to cause the said gu:rd to 
come into contact with the gun, and a little more steam is applied, the front 
end of the platform wil! be raised up while the said guard and hinge holds the 
back end of it down on a level with the bore of the gun, thas tipping the plat- 
puneteg we op thy se “wom the piece (if it is a round shot, or be 

ongated one) as soon as a spri whi 
retained it on the platform shall have been Telonsed r eta lane 








; Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, dc. 

2858. G. DAVTES, Serle-street, Lincoin's-inn-fields, London, ** Corsets.” —. - 
munication.—Dated \\th October, 1867. ” shag 

This invention consists, First, of a very simple combination of patternometer 
for taking he measurements necessary for making a corset; and, Secondly, 
of a new kind of corset made in two pieces united by one seam only. Plaits 
or gathers, as well as the gussets for the skirt and top of the corset, are entirely 
dispensed with, which allows the corset to set well to the figure without dis- 
torting it in any way.— Not proceeded with. 

2882. E. WARD, Manchester, “ Hats.”"—Dated \4th October, 1867. 

This invention consists of @ novel method of attaching the linings to the hat 
body, by means of which the hat more perfectly fits the head of the wearer, 
and at the same time the ventilation of the interior of the hat is promoted. In 
carrying the invention into effect the patentee makes the portion of the lining 
of the hat which comes into contact with the head, and which is usually made 
of leather, a suitable degree smaller in circamference than the inner circum- 
ference of the hat body to which it is to be attached. so that when Placed in 
its position a space wil’ be left between the lining and the said hat body. The 
connection between the said lining and the hat body is effected by attaching 
strips of leather or other suitable material to the lining and the hat body in 
such a manner as that one end of each strip shall be attached to the lining 
and the other end to the hat body, it being preferred that a portion of the 
strips be reversed as regards the other portion—that is to say, that supposing 
the hat to be in a vertical position, as in wear, the lower ends of one portion ot 
the strips which are now vertical will be attached to the lining, the corre- 
sponding ends of the other portion being attached to the hat body. 





; Class 8—-CHEMICAL. 
Including Special Chemical and P’ ical Preparati 
and Lighting Materials, 2 i and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 
2789. A. T. BECKS, Birmingham, “ Utilisati "—, 
peedan noe ng) Utilisation of Bessemer steel scrap.’’. 
acne Sie nan ayo » A said scrap in a b'ast furnace of the kind 
or charco: » 

Snaih, cunhantiatty ac rad _~ , either with or without the addition of lime or 
2801. J. ANDERSON, Mews-buildings, Londonderry, “ Ob 
é&c."—Dated 5th October, 1887. 7 

This invention has for its object the obtaining of chlorine, sodium, potassium, 





ining chlorine, sodium, 








phosphorus. and their ds, in an Imp | manner, and 
it consists, pr pally, in _ the plication of a very high temperature to mate- 
rials ices sought in the presence of other substances 





LJ 
required in bringing about the necessary reactions. the requisite high temvera- 
ture being applied by passing through the materials 
ox de or nitrogen containing no free oxygen. Per een 
2816. C. D. *BEL, Southampton-buildings, -lane, London, “ Apparatus 
for refining camphor.” —A communication.— Dated 1th October. 1867. 

This invention consists in refining camphor by a process of distillation, and 
by —— en wap in a fluid state into moulds, instead of by the 
process of sublimation heretofore employed, whereby the fe 
greatly reduced.—Not proceeded with, — . aera ananaaien 





2819. D. SWAN, jun., Maryhill, Lanark, “ Manufacture of zine.”—Dated th 
October, 1867 


This invention consists in separating the zinc from the materials operated on 
and condensing it in the form of fume, which is collected and afterwards 
treated by well-known processes to obtain the pure metal. For this purpose 4 
cupola blast furnace, or other convenient furnace is employed, and into it the 
ores or materials are introduced, with such a quantity of coke or other carbon- 
aceous matter as is sufficient to bring the entire mass to the heat that will 
reduce and volatilise the zinc, when the impurities will sink to the bottom of 
the furnaces, whence they can be withdrawn from time to time. [n order to 
collect the zinc fume the furnace is provided with a flue leading into a series 
of chambers of sufficient capacity to allow the whole of the vapours to con- 
dense, and the zinc is collected in these chambers and is removed thence to be 
treated in the ordinary way.—Not proceeded with. 


Class 9.—ELECTRIOCITY.—None. 


Class 10.—MISCELLANEOUS 
Including all Specifications not found under the preceding heads. 
2811. N. F. TAYLOR. Stratford.“ Apparatus to be used in impregnating air 
and aeriform flui’s or gases with hydrocarbons "—Dated 5th October, 1847, 

Here, upon endless chains or bands having motion given to them by a pair 
of rollers, and supporting at short intervals apart pieces of perforated flannel, 
felt, or sponge, or other openwork capable of holding hydrocarbon liquid in 
suspension, is caused to travel a tube, or endless and elongated chamber, in 
which the pieces of flannel or other open or porous matter, act somewhat as 
a series of pistons or buckets, to prevent as much as possible the passage of 
the air or other aeriform fluid to be impregnated except through the porous 
substance. The hydrocarbon liquid is supplied to the lower part of this tube 
or endless chamber from a suitable reservoir placed by the side of it through 
a passage with a valve acted upon by a float into an attached chamber, which 
chamber communicates with the bottom of the tube or endless chamber by a 
tube or limb of the endless tube or chamber, up which it is caused to flow to 
the top, and then down the opposite side or limb thereof, and out at the 
lower part of such side or limb. The upper part of the endless tube or 
chamber is in communication with the upper part of the reservoir of the 
hydrocarbon so as to equalise the pressure thereof. There is also an air pas- 
sage from the float chamber to the upper part of the reservoir. The 
air or aeriform fluid to be impregnated is forced through the apparatus 
by bellows placed in a chamber where the movable head or heads of the 
bellows act as a piston or pistons with sliding valve passages operated from a 
shaft worked by a spring or weight and suitable gear. By these means the 
atmospheric air surrounds all parts of the endless chamber. 

2813. J. SMrru Keiahley, Yorkshire,“ Apparatus for moulding metal.”—Dated 
7th October. \867 

One part of this invention consists in combining and arranging mechanical 
means for lifting the top moulding box and lowering the bottom moulding 
box either simultaneously or separately. To produce the desired effect the 
patentee employs two or more eccentrics fixed on a rotary shaft, and places 
them in two opposite positions, and connects them by rods or bars to the top 
and bottom boxes respectively, by the action of which motion will be given 
to the boxes in opposite directions to each other. 

2814. H. FAULDER, Stockport, ** Apparatus for washing and cleaning currants» 
raisins, &c.”—Dated 7th October. 1867. 

This invention consists of a novel combination of apparatus for washing, 
rinsing, and drying the said fruit. The washing of the fruit is effected in a 
vessel, the whole or a sufficient portion of the surface of which is perforated 
with holes of a suitable size to retain the fruit, and at the same time to allow 
of the passage of the extraneous matter. The said vessel is, by preference, 
so shaped as that the fruit can be readily thrown into the same from a scoop 
or shovel, and when sufficiently washed can be discharged therefrom by tilt- 
ing or inverting the said vessel, for which purpose it may be hinged to the 
framing of the apparatus. During the process of washing the said vessel is 
partially immersed in a cistern containing water, in which the currants are 
agitated by stirrers or beaters attached to a shaft which revolves in the vessel, 
the cleansing of the fruit being assisted by admitting a stream of clean water 
to the interior of the washing vessel, an overflow passage being provided to 
maintain the surface of the water in the cistern at a constant and suitable 
level. —Not proceeded with. 

2817. R. P. FAUCHEUX, Caversham-road. Kentish Town, London, “ Pipes and 
cigar tubes.”—Dated 7th October, 1867. : 

This invention has for its object improvements in pipes and cigar tubes, 
and relates to the applications of means whereby the nicotine and other con- 
densible noxious vapours given off during” smoking are arrested and pre- 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Tue Inon Trape: Trifling Better Demand—Taet Strike: Pur- - 


chases of Putdled Iron: Puddlers Gradually Resuming: No 

Aid Fortherming—Srraictures OF MASTERS UPON PROMINENT 

Unionists —HiGHER WaGES HERE THAN IN THE NORTH, EVEN 

AFTER THE Drop—CoaL: Quiet: Men Returning to Wigan— 

Harpwares : Localities and Departments i BoakD OF 

T'rape Returns: Decrease in Exports of Metals: Goods and 

Markets particularised. 

Tere is a trifle better demand experienced for finished iron in 
South Staffordshire this week, but it is so trifling that if all the 
men should resume at once masters believe that all the specifica- 
tions would be worked out in a f ht. There are masters who 
occupy a foremost position in the e who state that they have 
no more orders in now than they had before the strike begun. 

On Wednesday in Wolverhampton the business was only of 
slight significance so far as it related to the t of busi 
done, for the puddlers have not ganey resumed. There is 
some little more demand, however, for general merchant iron and 
the orders can be mostly executed, for the masters have puddled 
iron enough at their works to enable them to keep on the mills 
which have been resumed, and where there is not sufficient it can 
be had by purchase. There were offers of puddled iron made on 
*Change on Wednesday, and masters of influence had similar offers 
made to them by letter the sane day. The offers are not, however, 
being accepted because the puddlers are ually resuming. At 
Colonel Burrows’ works, at Tipton, the puddlers have resumed at the 
drop as well as the millmen--the Factory and Bloomfield works are, 
therefore, fully on. In this town the Chillington Company also 
had two fo on on Wednesday as well as all the mills; the same 
firm have a forge on at their Caponfield works, where the 
millmen are at work. Also in Wolverhampton there are four 
puddling furnaces on at the Shrubbery Works of Messrs. G. B. 
Thorneycroft and Co. These are all instances of puddlers having 
resumed work on masters’ terms in addition to those previously 
mentioned. Certain of the masters received information on 
Wednesday that the greater of the puddlers will have resumed 
on Monday next. This result, they say, will follow upon the fact 
that on Wednesday the men expected to receive money as strike 
pay, but did not receive any. The men who were about the 
streets—and they were many—did not appear in the best humour 
the day before yesterday as to there being no division of 
money, but the explanation of the most civil was that 
the money was not ready because, owing to the insufficienc 
of the notice, it could not be got out of the banks in whic’ 
certain union funds are placed. They had, however, they 
said, been assured that plenty of cash would be forth- 
coming. The ironmasters regard these as statements on the part 
of northern unionists to keep the men out; but they say, ‘It 
will all come right—the men will be in as soon as they are really 
wanted.” They, however, complain loudly of the conduct of the 
men who have been to the North, and coming back have promised 
the men on strike help from that quarter, notwithstanding that be- 
fore the-Trades’ Union Commissioners they have admitted that all 
dependence upon such aid in former strikes has proved delusive. 
These promises seem likely to bo attended with no better result 
now, for though the men have been led to believe that at least 
13s. a week would be forthcoming, yet nothing has yet been divided. 
In the face of all this the men resolve at their meetings to remain 
out. But the impotency of the resolutions is seen in the increas- 
in of instances in which work is being resumed by them 








vented passing into the mouth of the smoker. For this purpose the patent 
forms on or fixes to the stem of the pipe or cigar tube a pointed tube which 
enters a tube or reservoir placed on the stem of the pipe or cigar tube He 
also employs another pointed tube which also enters the tube or reservoir, 
which may be fixed at the middle, end, or other suitable part of the stem of 
the pipe or cigar tube If desired, the tube or reservoir may be supplied 
with water, and in some cases he forms such reservoir in two parts separated 
from each other by a portion of the stem of the pipe or cigar tube, each part 
having one of the pointed tubes entering therein 

2823. R. GARRATT, Sheffield, “ Ball and other cocks.”—Dated 18th October, 

1267. 


This consists of an improvement in the construction of ball and other water 
cocks, which is particularly applicable where the supply is at a high pres- 
sure. The end of the supply pipe is turned upwards, and in it is mounted 
a central spindle capable of sliding up and down. On this spindle is 
fixed an inverted cup of lead or other metal, insid> which is a dise of india- 
rubber, forming a water-tight valve, which, when the spindle is pressed 
down, effectually closes the orifice of the supplv pipe and shuts off the flow 
of water. The body of the cock which encloses this valve may be of a 
globular or other convenient form having an opening below for the escape of 
the water, and another at the top through which the upper part of the valve 
spindle works This valve spindle is connected to the ordinary lever and ball 
when a self-acting arrangement is required, and if otherwise the spindle is 
provided with a screw thread working in a screw formed in the opening 
through which it passes out, and the valve is opened or closed by turning 
the spindle round by means of a key or otherwise.—Not proceeded with. 

2824. E. BENINGFIELD, Old Kent-road, London, “ Lifting machine.”— Dated 
8th October, 1867. 

Here the inventor takes three pieces of light metal tubing, or tough light 
wood, from about 20ft. to 30ft. long. more or less, and hinges or otherwise 
connects each piece about midway of its entire length, so as to be capable of 
doubling up when out of use, and of forming three entire long legs when 
undoubdled for use, forming, in fact, three long legs as a tripod stand.—Wot 
proceeded with. 

2827. J., 8. A., G. E., and F. F. READING, Birmingham. ‘* Securing or uniting 
stay. corset. or leqaing busks.”— Dated &th October, 1867. 

This invention applies to the description of busks composed of two strips, 
usually of steel, and connected together wholly or partly by means of hooks 
and studs, and consists in the addition of a spring bolt sliding in a case 
which locks the shank of one of the studs within the seat of the hook, which 
prevents the stud so locked from disengaging until the bolt is withdrawn 
from the hook sufficient to allow the stud shank to pass —Not proceeded with, 
2829. R BEARD ifnn., North road, Clapham Park, London, “ Stoppers for 

bottles. dc.” Dated 8th October, \®47. 

One part of this invention relates to the rendering wood stoppers, such as 
are described in the specification of a patent granted to N. Thompson, dated 
January Ist, 1866 (No 3), or others of similar construction, impervious to air 
and water, and causing such stoppers to fit or pack more closely to the neck 
of the bottle. This is accomplished by coating the outer surface of the 
stopper with a composition which can be rendered sufficien ly hard to drive 
well into the bottle, and to extract cleanlily from the same, and yet possessing 
sufficient pliability to form a tight packing into the neck of the bottle by 
giving or vielding to any inequalities therein. This composition, by closing 
or hermetically covering the pores of the wood on the outer side, prevents the 
escape of air or gas from the bottle or the oozing of any fluid, still the wood 
not being impregnated thereby is left in its natural state, and will swell or 
expand in the bottle, and the composition also p ing sufficient elasticity 
to expand with it By preference the inventor uses a composition of drying 
oil well boiled and resins, into which he mixes cotton or other fibre and pig- 
ment to give any desired colour, and assist in giving the desired solidity; or 
a composition of resins, fibre, and pigment without the oil may be used. 
Vulcanite or ebonite composition may also be employed —WNot proceeded with. 
2830. F. LOVE, L. WIDDOWSON. and W. ARMSTRONG. Grosmont, Yorkshire, 

___“ Apparatus for boring holes in stone, &c” —Dated ®th October, 1847. 

Here the inventors employ a drill or auger carried at one end of a long 
screw ; the screw works through a nut or nuts on dise plates or other support, 
carried by a post capable of being lengthened or sh d, so that it may be 
fixed between the floor ani roof of a mine, or between its sides. At the 
opposite end of the screw is a crank handle or pulley or wheel by which 
rotary motion may be given to the screw, or the screw may be otherwice 
driven; a forward motion is thus imparted to the drill or auger at the same 
time that it receives a revolving motion. The stem of the drill is twisted, 
or of a spiral form, so that the pieces cut away are by it discharged at the 
mouth of the hole that is being bored. The nut or nuts or other support 
through which the screw works can be raised or lowered on the post so that 
the drill can be set to work at any desired height, and the nut or nuts, on disc 
plate or other support, are also so mounted as to be capable of turning on an 
axis at right angles to the length of the post; the drills can thus be set at 
any desired angle to the face of the rock or work —Not proceeded with. 











Ratt MAKING ABROAD.—It may interest the iron manufacturing 
readers of THe ENGtnerr to know that a Bel firm have 


taken the contract for the delivery of the rails for the new Finnish 
Railway, at £6 17s. 6d. per ton, delivered in Helsingfors and 
Wiborg, the quantity being about 25,000 tons. 





¢ 
at the drop. Yesterday, in Birmingham, the ae & masters 
was pretty much a duplicate of that on the previous day in Wol- 
verhampton. The masters show that they are asking their men 
to accept which are much higher than those paid in the 
North—higher to so considerable an extent that if the forge wages 
of the North could be adopted in South Staffordshire, then that in 
a comparatively extensive concern, the saving in this department 
alone would, even after the reduction which is now required to be 
— ted, amount to quite £60 a week. The masters complained 
oudly, 

The coal trade is unaltered. There is a large amount of surplus 
labour, and 100 men have gone to Wigan and St. Helens. 

The hardward trade of Birmingham and South Staffordshire is, 
pnareliy, in a discouraging condition. In a large number of cases 

ardware makers are not employing more than 60 per cent. of 
their men. whilst in others, manufacturers who have been accus- 
tomed to have two months’ orders on their books, have now only 
just sufficient to keep their establishments going. Factors’ 
travellers still report the reluctance on the part of retail dealers 
to buy any more than will just supply their present wants, and an 
opinion is expressed that no change will be experienced in this 
respect until the autumn. The export d d is dep d con- 
siderably, and es lly to the principal markets. From Australia 
and New Zealand the orders are insignificant, and notwithstanding 
the limited exports of the last two years some of the storekeepers 
in those colonies complain of being overstocked with merchandise. 
A few tolerable orders have been received during the past week 
from the West Indies and South America. In reference to the 
last-name country some acceptable news has been received. It is 
to the effect that the practical restoration of the agricultural pur- 
suits of the South from the devastation of war has at last n. 
There is a prospect of a steady increase in the quantity of land 
cultivated, and the yield of the crops year after year, until the 
condition of affairs before the war is restored. Then, it is said, 
will also be resumed the former d d for the factures of 
this country. The Continental trade is — but an improvement 
is noticed in the trade with the East Indies. 
As to particular trades in Birmingham there is no change to 








report. 

At Wolverhampton the ironfoundry “trade appears unimproved, 
and the japanners and tinplate workers are, as a rule, extremely 
slack. The lock trade is improved in the “‘ Banbury” and “* best 
fine” departments of the fine-plate lock trade, and in the better 
descriptions of the pad and cabinet classes a better trade is 
reported. Edge tools and steel toys are not in average request, 
and the makers of cut nails, washers, and other stamp iron work 
are all doing a limited trade. 

The japanners of Bilston share the general stagnation in their 
partic’ trade. The orders for season have been executed, 
and there are no more coming in to supply their place. The 
foreign demand could not be in a more lifeless state. Ironfounders 
and iron-plate workers have only moderate employment. 

The Board of Trade returns for March show a small decline in 
the exports of metals. The appended table will show the exact 
figures for the past month, the three months as com 
with the previous year:— 




















Month of March. Three Months. 
TRON. 

1867. 1868. | 1867. 1868. 
Pig and puddied..* .. | £154,423 £124,445 £362,111 £260 806 
Bar, angle, &c. .. «. 176,548 198,792 439,379 459,152 
Railroad 4g oe oe 366,470 343,867 760,967 929.694 
Wire .2 os 6 ov 32,317 29,006 86,078 76,605 
Telegraphic do. .. «.. 8654 7425 14,803 25.293 
Castings oe ce ee 48,150 57.113 115,305 138,945 
Hops, sheets, &c. .. 130,489 123,054 340,240 3'8,.293 
Wrought of all sorts .. 194.630 170,941 478 011 465,759 
Old fron eo ee ee 9018 16,771 88.796 4.997 
Steel, unwrought .. 95,077 75,029 277,822 179,793 





In pig and puddled iron the decline is almost entirely to be 
attributed to the fall off in the exports to the United States, 
which have diminished from £37,801 to £8770. With France, 
also, there is a decrease of about £5000. In bar and angle iron 
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there is also a large falling off with France and the States, but a 
considerable increase to British India, and ‘‘other countries.” 
The falling off in railroad iron is due to Prussia, to which country 
the exports are set down as nil, as compared with £21,057 last 
year There is also adecrease of about £10,000 with the States. The 
bulk of the increased exports of castings have gone to India. In 
hoops, sheets, and boiler plates the decline is with Spain and the 
United States, the former dropping from £13,000 to £4000, and the 
latter from £16,000 to £8000. With India and Australia there is 
an increase. The decrease of 24,000 in the exports of wrought iron 
is pretty evenly spread over France, Prussia, the United States, 
North America, and Australia. To Spain, India, and “other 
countries” there was an increase. The exports of steel to the 
United States fell from £55,092 to £36,062, and to France 
from £12,316 to £8006. The total exports of iron and 
steel decreased from £1,207,322, in 1867, to £1,139,018 in 1868. 
In wrought copper the exports to France went up from £3291 to 
ae and to India from £66,171 to £89,948. The figures are as 
ollows :— 


Copper and Brass. Three months. 


Month of March. 
1867. 1868. 1867. 1668. 
Unwrought copper.. £68,385 .. £93,552 .. £147,554 .. £222,504 
Wrought e+ 143,175 4. 206,211 .. 459,393 .. 504,160 

Copper and brass show a total increase of £113,217. In un- 
onus copper India rose from £14,901 to £41,556, Holland from 
£6603 to £19,928, and Belgium from £5525 to £11,249. With 
France, however, there is a falling off of over £19,000. 

At Willenhall the lock trade can only be described as quiet. 
One or two Government contracts have been received for iron 
padlocks. The currycomb trade has not improved except in the 
military department. 

At Wednesfield the trap makers are doing very little. Key 
makers are, however, better employed, and at New Invention, 
Short Heath, and Wood End the iron cabinet lock trade is quiet, 
though slowly improving. 

At Dudley and the district surrounding, trade continues unim- 
proved. Chain cables, land chains, and anchors are only in limited 
demand. The wrought nail trade shows symptoms of renewed 
disturbances owing to the extension of the recently announced 
reduction in wages. The ‘‘10 per cent.” is not, however, generally 
demanded by the masters at present. 








WALES AND THE ADJOINING COUNTIES. 


(From our own Correspondent.) 

Tue Iron TRaDE: No further Indications of Improvement: The 
Late Good Feeling Checked by the Wayes Question in other Iron- 
producing Districts: Shipments to the Russian Markets: Anticipa- 
tions of a Good Trade this Season with the Muscovite Empire: 
Large Exports to the United States: Increased Demand from 
the British Colonies: Orders from the Home Railway Companies 
Comparatively Small: The Wages Question at Dowlais, and 
Threatened Stoppage of the Works: Partial Stoppage of the 
Aberdare Ironworks — THE Pic Iron TRADE—THE TINPLATE 
TRaADE—TuHE Steam Coa TRADE: The Colliers’ Strike : Violence 
by the Turn-Outs — Tue CiyDAcH IRoN Works: Restarting 
Rumoured—CvTtinG THE First TurF OF THE MaEsTEeG TIN 
Works—PROPOSED TESTIMONIAL TO MR, WILLIAMS, ENGINEER 
OF THE New MELIN TIN Works: Ross and Monmouth Rail- 
way Contract—THE YsSTRAD GAS AND WATER BILL. 

THE iron trade of this district has not materially altered its posi- 

tion during the past week, and no further indications of improve- 

ment have been manifested, the dispute between masters and men 
in other iron producing districts respecting the reduction in wages, 
having to some extent checked the good feeling which had begun 
to spring up, both makers and buyers not being particularly 
anxious to enter into any new engagements until the wages 
question is satisfactorily settled. As yet there have been but 
small quantities shipped to the Russian markets, but there is a 
probability of a good trade being done with the Muscovite empire, 
notwithstanding the formidable competition with Belgian makers, 
who cut prices 'to the very lowest in order to secure the orders 
from that quarter. Ships are wanted at the local ports to convey 
rails to Cronstadt and Riga, and if present anticipations are 
realised the clearanées to Russia this season will be equal, if 
not greater, than those of last year. The exports to the 
United States are at present considerable, while inquiries 
from South America are limited. There is an increased 
demand from the British colonies, and rates, something like 
remunerative are being offered for ships to convey iron to several 
of the colonial ports. The orders coming in from the home rail- 
way companies continue for comparatively small quantities, and 
only sufficient to meet immediate necessities. It is known, how- 
ever, that requirements are large, and this gives confidence that 
heavier orders will shortly find their way to the market. 
Twenty railway bills have been withdrawn cr disallowed this 
session; but there are upwards of eighty remaining for the con- 
sideration of Parliament, the larger portion of which will no 
doubt be sanctioned by the Legislature, and the orders for materials 
required in their construction when given out, added to the require- 
ments for relaying permanent ways, will cause a greater amount of 
activity to prevail in the home trade than is now experienced. 
The principal inquiries for pigs are for the best brands, chiefly 
used in the manufacture of tinplates, but there is not that 
amount of business being done as was anticipated. The wages 
question in this district does not appear to have been so 
satisfactorily adjusted as was generally believed, and the opposi- 
tion by several of the classes of ironworkers to the reduction, 
which it was thought had been accepted at all the ironworks in 
the district, has this week assumed a very serious character at 

Dowlais, where about 10,000 persons are aitogether employed. It 

appears that the first pay since the reduction took place on Satur- 

day, when several of the ballers and others complained at having 
the reduction brought home to them in such a practical manner. 

Some fears were then entertained that the dissatisfied ones would 

resist the reduction, and on Monday the ballers wrote underneath 

their slates that unless the old rate of wages was paid they should 
discontinue work. Mr. Menelaus, the ger, with great cool- 
ness and determination, recalled the order to light up, and ordered 
the gates to be at once closed. Shortly after the other classes of 
men began to arrive, and were much‘ astonished on finding 
the gates closed against them. Some thousands of the hands 
walked about the streets the whole of the , and all labour 
ceased. The stoppage, however, was only tem ry, as on Tues- 
day morning, operations were being carried on’ as usual, on the 
arrangement of a month's notice. At the present time it is 
impossible to say whether the men will resist working at the 
expiration of the month or not, but a strike as trade is at present 
would be no other than an idiotic act, as the disposition shown by 
the manager on Monday is sufficient to show the men that the 
masters care little whether the works are employed or not. At 

Aberdare the works belonging to Messrs. Fothergill and Co., are 

about to be stopped, in q of some few of the hands having 

been on strike for several weeks past, and on their account some 
hundreds of persons have been thrown out of employment. 

Tinplate makers have several orders on their books, and scarcely 
apy stocks on hand. 

For steam coal there is an average demand from the East and 
the Continental markets, and inquiries from French houses are 
steadily increasing. The termination of the war in Abyssinia will 
no doubt cause a falling off in the demand for the various coaling 
depdts, but this will not materially affect the exports, as for some 
two or three weeks past the mail packet companies have been 
reducing their stocks. It is satisfactory to find, from what took 

lace in the House of C on Thursday se‘nnight, that Sout1 
ales has again been placed in the high and proud position it for- 
merly held of supplying the whole of the steam coal used in her 

Majesty’s ships of war, which clearly sets forth the superiority of 

the Welsh smokeless steam coal for all purposes of steam naviga- 














tion. No satisfactory t has yet been come to respect- 
ing the wages question, and at Abercarne a number of the men 
have left the neighbo to seek work elsewhere. Some forty 
of the old hands have gone back to work on the masters’ terms, 
and it is generally believed that the remaining ones will speedily 
come to terms with their employers, and those who have a little 
clearsightedness can now Serove tas they have acted most un- 
wisely, and have been misled by bad advisers, having done no good, 
but of mischief more than they will ever be able to repair.: At 
the South Wales Colliery the Bilston men and women continue to 
work, notwithstanding every inducement has been held out by the 
turnouts, who begin to see that there are plenty of men to be got 
to work on the terms they themselves refuse. In the eastern 
valleys the men who gave notice to leave this week unless the old 
tate of wages was again paid have come to an arrangement with 
the masters, therefore the evil effects of a strike in that quarter 
will not be experienced. In Glamorganshire the hands at two or 
three of the pits are on strike, and some of the turnouts have re- 
sorted to acts of violence against the new hands, but the decision 
of the magistrates at the Blackwood Petty Sessions will no doubt 
put a stop to like repetitions; they having sentenced two of the 
turnouts to nine weeks’ imprisonment in default of peying a fine. 
The new hands introduced into Glamorganshire and Monmouth- 
shire are paid a re; weekly , With which they express 
themselves satisfied, and if the plan were generally adopted 
throughout the principality it would no doubt give greater satis- 
faction towards the workmen than that they now have towards the 
present system of payment. 

It is rumoured that the Clydach Ironworks, which have been at 
a standstill nearly a year and a-half, will be again started before 
the end of the present month, by Mr. John Jayne, one of the 
directors and a ov shareholder in the old company. Should 
this statement prove correct, Mr. Jayne will confer a great boon 
upon the neighbourhood, as the operatives have undergone a great 
many privations and a vast amount of suffering since the stoppage 
took place. 

On Thursday last the first turf of the new tin works to be 
erected opposite the old Garth furnaces, Maesteg, was cut, and the 
work is to be pushed on with all possible speed. 

The workmen in the employ of Messrs. Leach, Flower, and Co., 
proprietors of the New Melin Tin Works, have subscribed £50 
towards a testimonial for Mr. David Williams, engineer of the 
works, to show the respect and esteem they entertain for him. 

Mr. Firbank, of Newport, who has carried out some important 
works on the Midland extension to London and other undertakings, 
has, it is announced on good authority, taken the contract for the 
Ross and Monmouth Railway. 

The Earl of Cawdor is to be invited to represent the Carmarthen 
Chamber of Commerce on the Council of the Central Chamber in 
London for the ensuing year. 

The Ystrad Gas and Water Bill has passed through a Select 
Committee of the House of Commons. The preamble set forth 
the necessity there is for a supply of gas and water for the district, 
where there has been a large increase of population, consequent 
upon mining operations. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LiveRPooL: Decline of the Export Trade: Mersey Docks and Har- 
bour Board: The Liverpool Chamber of Commerce and the Tele- 
graphs — FAIRBAIRN ENGINEERING CoMPANY—THE IRWELL 
FLoops—LEEDS ART TREASURES EXHIBITION—THE Oaks COL- 
LIERY — MANCHESTER CHAMBER OF COMMERCE—NORTH-EASTERN 
Rattway: Leeds and Wetherby Branch—SovutH LANCASHIRE 
COLLIERS’ STRIKE—STATE OF TRADE AT SHEFFIELD—-EMIGRA- 
TION FROM THE MERSEY—LANCASHIRE UNION RAILWAY—WOL- 
veRTON-. NoRTH EASTERN District: Drinksfield Iron Company: 
Tees Valley Railway: Anglo-Danish Telegraph—THE CLEVELAND 
Iron TRADE—PUuBLIC PARK AT SOUTHPORT—STATE OF TRADE: 
South Yorkshire: Leeds. 

THE export trade of Liverpool would appear to have somewhat 

declined this year, the total value of the exports effected to March 

3lst, having been £15,928,093 against £19,560,766 in the corre- 
sponding quarter of 1867. At the last meeting of the Mersey Docks 

and Harbour Board, Mr. Lyster, the engineer, having submitted a 

report containing a detailed description of the corn wareh i 


workmen 
olverton works trade has become very slack at that 
town, and a ¢ many houses are unoccupied. 

Immediately after the long strike of ironworkers in the north- 
eastern district last year the Drinkfield Iron Company was started 
by a number of working men connected with Darlington, Stockton, 

i borough, Newcastle, and various parts of Staffordshire and 
Wales. The company has laboured under financial and other 
difficulties, a committee of investigation was lately ap: ted to sift 
its affairs, and several stormy meetings have beenheld. On Satur- 
day, however, the board was increased by the addition of several 
members of the investigation committee, and a new i 
Mr. H. K. Spark, was appointed. The works will be opened in a 
few days. Messrs. Backhouse and Dixon have launched from their 
yard at Middlesborough a screw coaster of 140 tons, built for 
Messrs. Williams and Purves, metal brokers. The vessel is S80ft. 
long and 18ft. beam; she will be engined by Messrs. D. Joy and 
Co., of Middlesborough. Yesterday (Thursday) week Lieut.-Col. 
Hutchinson, Government inspector, officially examined the Tees 
Valley Railway. Lieut.-Col. Hutchinson passed the line, which 
will be que in a few days. On Friday a new paddle steamer, 
named the Duke of Sutherland, built by Messrs. A. Leslie 
and Co. at Hebburn, made a series of trials in the Tyne which 
indicated an average =e of upwards of fourteen knots per hour. 
A submarine cable, which is to be laid from Newbiggin to the 
-eoast of Denmark, is being manufactured by Messrs. R. S. Newall 
and Oo., at their works at the South Shore, Gateshead. The line 
will be laid during the summer under the direction of Mr. N. J. 
Holmes, and an entirely new set of land wires will be erected so as 
to establish communication between the new cable and London. 
This Anglo-Danish line is not to stop at Stockholm, Copenhagen, 
&c., but is to be connected by means of a submarine cable in the 
Baltic with the Russian system of telegraphs. Messrs. Palmer and 
Co. (limited) are completing at Willington Quay an iron bridge which 
they have had for some time on hand for the East Indian Railway 
Company. Therolling mills and engineshopsat Jarrow are moderately 
well employed. There is not much change to notice in the Cleveland 
pig iron trade; the make goes on on a large scale without interrup- 
tion, Shipments from the Tees have shown rather an increase of 
late. The principal cargoes cleared out for foreign consumption 
have been for Russia, Denmark, Holland, France, and Hamburgh. 
Some of the large firms producing rails are still busy on Russian, 
German, and Dutch contracts. The number of furnaces in blast 
in the Cleveland district is eighty-six, while there are forty-seven 
out of blast. 

On Friday, a new aromas? no thirty acres in extent, was form- 
ally opened by Mr. Peter Wood, Mayor of Southport, amidst the 
general rejoicings of the inhabitants and visitors. 

The iron trade of the South Yorkshire district is stated to be a 
little more active, although some of the establishments are not 
fully employed. There has been some improvement in the local 
coal trade, owing to the strike which has prevailed in South 
Lancashire. A fair business is being done in steam coal to 
Grimsby, but there is little change in the tonnage despatched to 
Hull and Goole. 
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in 
course of ergction both in Liverpool and Birkenhead, the chairman 
(Mr. R. Bropklebank) said the two stacks of wareh in questi 
were erectiqns of a more important character than any which had 
been hitherto completed in Liverpool for the storage of grain. 
The great bulk of the work was now completed. The engineer’s 
work was ali but at an end, but there was still a good deal to be 
carried out by Sir W. G. Armstrong and Co., in connection with 
delicate hydraulic machinery. He fully expected, however, that 
by July 1st the warehouses would be ready for the occupation of 
the grain trade. The Liverpool Chamber of Commerce has been 
discussing the Government Bill for the acquisition of the tele- 
graphs. A resolution was adopted to the effect that the telegraphs 
should not be worked by the Government as a source of revenue, 
but for the public accommodation and good, and that the rates 
should be reduced from time to time as the profits would admit. 
With this object the chamber stood out for the reduced rate of 
6d. per twenty words. 

The directors of the Fairbairn Engineering Company have 
declared a dividend at the rate of 6 per cent. per annum. 

The Irwell Floods Sub-comwittee of the Manchester City Council 
has recommended that the town clerk should obtainacopy ofareport 
recently made by Mr. Foster, C.E., as to the steps which it had 
been considered desirable to take for the purpose of lessening the 
liability to such floods for the future. 

The inauguration of a National Art Treasures Exhibition by 
the Prince of Wales, at Leeds, will take place on Tuesday, May 19. 

Four bodies were discovered on Saturday in the Oaks Colliery, 
not far from what is known. as Wood’s ‘“‘jinny.” All the 
bodies had evidently been knocked about a good deal, and it is 
supposed that they were the corpses of volunteers.. The bodies of 
those who were killed by the first and chief explosion are 
expected to be shortly recovered; there are not less than 260 still 
in the workings. 

At a meeting.of the Manchester Chamber of Commerce on 
Monday Mr. Lee inquired whether the directors had any infor- 
mation respecting the Government's sending copies of the specifi- 
cations of patents to foreign governments without receiving any 
return? Mr. Malcolm Ross, in reply, said he was inclined to doubt 
that such system prevailed. Mr. said his authority was an 
engineer of iderable emi . 

The Board of Trade has declined to sanction the proposed aban- 
donment by the North-Eastern Railway Company of the Leeds 
and Wetherby branch. The ground upon which this decision has 
been arrived at is that the board is of opinion that the case is not 
one with which it was intended to deal, or which it could satisfac- 
torily dispose of. 

The South Lancashire colliers’ strike has terminated. The 
number of men at work had been gradually increasing for several 
dave, and on Monday the strike came to a somewhat abrupt con- 

usion. 

The trade of Sheffield is, upon the whole, depressed. There is 
still, however, a fair demand for various descriptions of railway 
matériel, while there is also a moderate trade in files and the best 
descriptions of saws. The American markets are dull. 

The emigration returns of Liverpool for April show a consider- 
able increase, the total number of emigrants for the month being 
18,852, as compared with 13,728 in April, 1867. 

Yesterday week a committee of the House of Commons con- 














sidered a bill for vesting the undertaking of the Lancashire Union 
Railway Company in the London and North-Western Railway 


1 Company, The bill was opposed by the Lancashire and Yorkshire 
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ALTHOUGH there is no definite news of the opening of the Neva, 
several of the Hull steamers have left for St. Petersburg. 

















May 15, 1868. 








THE ENGINEER. 


343 





THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 


No. XX*.—Tue Armstrong AND Fraser Guns. 


Some highly important results accrue from the substi- 
tution of thick for thin coils, besides those ending in 
economy of labour, materials, and time at every stage of 
the production of the gun, which are not so apparent at 
first sight, even to the practician. With a thin coil abso- 
solute perfection of forge work was so important that it 
might almost be said to be indispensable—a false weld, a 
flaw of whatever sort, if occurring at all, in all probability 
passed right through the entire thickness. This, if occur- 
ring in the A tube, was fatal; if exterior to it, it was 
highly objectionable, as capable of delivering over the 
latter to the direct blast of the powder in case of the 
rupture of the A tube. Being hammered also in more 
directions than one, the direction of the flaws, if any, 
was uncertain; and if more or less longitudinal, their effect 
in weakening the coil as against bursting was great. Butina 
thick and massive coil, the whole of the welding of which is 
produced by blows delivered in the line of the axis, the 
tendency of the hammering is to reduce all false welds or 
cavities, should such exist, to planes running parallel to 
the spirals of the coils. As those are reduplicate, 7.¢., one 
spiral within another, and wrapped in reverse directions to 
each other, the high probability is that if such a 

ial bit of false welding or lamellar cavity exist in the 
inner spiral it is not met by any other near it in the outer 
one. And as the two spirals are upon the whole in very 
sound welded union over the whole of their opposed 
circumferential surfaces in the mid thickness of the coil, 
—so in effect the occurrence of even a very considerable 
flaw of this nature in any part of either the inner or outer 
spiral of the coil becomes comparatively unimportant. 

The forging is thus no longer of that critical character 
which it was with the thin single spiral coils, and admits, 
without real danger or disadvantage, of a much wider 
latitude in the rejection or reception of the coils in which 
more or less of defect may appear after the lathe has 
revealed it, than dare be practised formerly. This itself is 
no small advantage gained, though in effect the amount of 
defective forgework is tly reduced by the substitution 
of an easily for a difficultly-weldable iron in the coils 
themselves. 

By cening Ge coils so long that, as far as practicable, 
there shall no jump welding end to end of one coil 
upon another, but that asa rule each double spiral coil 
shall: be completed at a single operation beneath the 
hammer, several repetitions of heating of the same mass 
partially to a welding heat are avoided, and hence more 
or less of the deterioration of the quality of the iron 
by such repeated exposures to the gases of the fuel is 
avoided, and also much of that change of molecular 
arrangement which results from repeated or long-continued 
heating and hammering also. There can be no doubt of 
this, that however fully and finely longitudinally fibrous, 
may be the condition of the iron in the straight rolled 
prismatic bar from which a spiral is to be wound up, after 
such rolling up hot into the spiral some alteration of the 
fibrous structure has been produced. A further alteration 
and —- to the homogeneous or crystalline condition 
takes place in the heating again to the welding point and 
percussion beneath the hammer—and, in fact, if (as in old 
examples, like the Mersey 13-in. gun) the heating and 
hammering be. continued for weeks in progress, so does 
this change of molecular condition, and in the end the iron 
in the mass, were it as fibrous as so much wire at the 
beginning, is in the end a mere mass of irregularly-dis- 
posed crystals. This is in all forging inevitable to a 
greater or a less extent, and all that can be done is to 
reduce the evil to the smallest dimensions, and that is 
effected by Mr. Fraser’s methods, which are based upon 
the fewest possible and briefest heatings and hammerings, 
and reducing the latter to one direction only. 

So littleattention has yet been given by practical engineers 
to the true principles upon which the p ans of molecular 
condition in iron (whether cast or wrought) takes place, and 
the subject has been so cloudily treated by most persons 
who have discussed the subject theoretically, that probably 
a tolerably large proportion of our readers still may retain 
the notion that a mass of iron forged, rolled, or otherwise 
agglomerated out of smaller fibrous pieces must and shall re- 
main itself fibrous also. Such is very far from the truth, 
however. The large mass, no matter how treated, in being 

glomerated, cannot retain the same structure as before, 
whether that were fibrous or otherwise. It is, by the 
operation of a physical law, necessarily different from what 
it was before, and nothing can makethe large mass in the end 
as fibrous as were its constituent parts (assuming those 
fibrous), but such an amount of elongation, whether by 
rolling or twisting, or howsoever done, as a final operation, 
as shall equal the amount of elongation by which the fibre 
of ‘the original small constituent parts—that is to say, the 
elongation of the constituent crystalsin these—was produced. 
But the amount of change of structure necessarily pro- 
ducible by the process of agglomeration will differ enor- 
mously according to how that process is conducted. Let 
the most fibrous wrought iron be hammered in various 
directions while it is at any temperature below a clear 
bright red, or nearly yellow heat, and all trace of fibre, 
however perfectly it was previously developed, is soon ex- 
—> , and unequal saccaroid crystalline structure is 

eveloped.. Let any mass, however fibrous, be heated 
and cooled many times, and though a single blow has never 
been struck upon it, yet the fibrous shall give place to the 
crystalline structure, the change advancing inwards from 
the surfaces, Hammer or nick the iron cold, or otherwise 
distort it, though by the most slow and even pull, beyond 
its elastic limits, and the change more or less from the 
fibrous to the crystalline structure is instantaneously pro- 
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duced. Mere heating once, and not necessarily up to the 
welding point, must produce some slight of this 
nature, but the amount of change is not great, and it is 
less in ion as the mass treated is greater, and under 
other given conditions is less at temperatures between a 
yellow heat and the fuzing point of wrought iron, than for 
those between atmospheric temperature and a bright red 
heat. Thus, then, the conditions under which we shall 
retain, to the largest extent which the laws of nature can 
permit, the fibrous ment in a large mass to be 
agglomerated out of smaller and already fibrous pieces, is 
to heat the entire but once by a slowly and steadily- 
increasing temperature, and all at the same time, up to the 
welding point, and then to apply such blows or such com- 
pressions in one direction only, and that transverse to the 
constituent lines of fibre of the component pieces, as 
shall be necessary to weld the entire into one mass. 
Whether the an. be done by blows, as of the 
steam hammer, or by a rapidly-applied squeeze or 
pressure, as in the Haswell forging press, is as regards 
the fibre perfectly immaterial. e old half-know- 
ledge notion of vibration having anything to do with 
the matter should be set aside, by all who have once 
mastered the fundamental truths upon which the molecular 
constitution of iron and the changes therein are founded. 

We see then that, by Mr. Fraser’s method of welding up 
his big coils, he places his fibrous spirals in the very 
conditions to retain when complete the largest ible 
amount of their fibre. The very antithesis to this is a case 
such as that of the Mersey gun—six weeks partially 
heated, and every few hours hammered and contused now 
here, now there, the blows sometimes descending upon a 
welding hot bit, sometimes upon portions half cold. 
Nothing but the method of manufacture, the agglome- 
rating the whole mass heated as a whole, and suddenly and 
once for all squeezed through the rolls, has brought the 
structure of the iron in armour-plates to the uniformity 
and perfection it has reached. 

It has been needful to be a little diffuse upon this 
too little understood point of the metallurgy of iron, 
in order that a reason may be rendered for what 
is unquestionably a fact, viz., that in those great coils 
of Mr. Fraser’s, of 12 tons or 14 tons weight, the 
fibre of the constituent spirals is actually to a great 
extent preserved unalte It may be seen proved 
to the eye in some coils which have been cut asunder 
and treated with acids to develop superficially the mole- 
cular structure (by the late Professor Daniell’s method), 
and which may be seen at the Testing-house at Woolwi 
Arsenal. 

But another advantage has been secured by the 
change from Yorkshire to Staffordshire iron for the coil 
spirals. In the forging of the former class of iron, hu 
and hollow blisters, like those which are seen upon the 
surface of “blistered steel” bars, but much larger, 
frequently appeared, and were the torment of the 
forgeman. Specimens are now in the testing shop in 
the gun factories, of coils otherwise perfect, in which 
by swellings (usually upon the interior surface) the 
existence of one or several of these hidden hollow cavities 
is revealed, rendering the whole mass untrustworthy. 
No sufficient investigation that we are aware of has 
yet been given to the cause and nature of production of 
these singular blisters, though there can be but little doubt 
that they areconnected with theextraordinary powers of iron 
for the haves into its mass of many times its own volume 
of various gases, as recently developed by the researches of 
the Master of the Mint (Dr. Graham); but this is ascer- 
tained, that the tendency to blister is greater as the iron is 
more refined and more steely; the substitution, therefore, 
of the cheaper Staffordshire for the Yorkshire iron has 
relieved the manufacturer of this difficulty at the same 
time that it has effected an economy in the price of the 
raw material. 

Tt is no doubt a fact that in adopting iron for the great 
outer coils, of a lower coefficient of ultimate resistance 
than before, it follows that an increase of total weight 
must be admitted for a gun of given calibre, and with a 
given'margin of safety or endurance. This, however, is far 
Jess than at first sightit would seem—for theactual difference 


| in coefficient is itself small—and as the mass of iron in the 


coil is greater, so the outer lamine are placed necessarily at a 
greater absolute distance from the axis, and thus one tactor 
of the resistance of the gun, that which is a function of D", 
is of necessity increased, and so a portion of the weaker 
iron acts ina position of greater advantage than did the 
corresponding portion of the stronger one. An increase 
of total weight of a score or two of pounds (even did it 
amount to that) in field guns, may or may not be a disad- 
vantage. While the recoil of field guns continues to be 
taken directly by the carriage from the trunnions, a certain 
mass in the gun is indispensable in order to prevent the 
shattering of the carriage, and for so long it would seem to be 
not very material whether the gun weighs a little more or a 
little less. The writer’s own opinion, as expressed else- 
where, however, is that absorbing recoil in field guns by 
mere weight is a barbarism, and that the shock upon the 
carriage ought to be relieved by the interposition of elastic 
and slightly compressible parts, and the weight of the gun 
as well as that of the reduced to.the lowest point 
that the resistance of the former to the maximum charge 
and the endurance of travel can permit. Were that done 
it probably might prove the best practice to construct the 
outer coil as well as the inner tube of all field guns of 
steel, so as to reach’the final limits at once of lightness and 
of strength. 

For heavy ison or naval guns, or guns of position, it 
is not scarcely necessary to dilate upon the fact that a 
moderate increase of total weight, should such be found 
necessary, would be perfectly immaterial—at least so little 
objectionable as not to be weighed for a moment against 
rapidity, certainty, and cheapness of manufacture in the 


Ds. 
as leaving the subject of the production of those 
massive exterior coils we must venture to add one remark. 
Sound and valuable as is the change from thin to thick 
coils, there is a limit to the thickness of the latter beyond 





which it will be very undesirable to go. The reasons for | 
this may be in part gathered from what has already been 


stated with respect to the molecular structure of iron. 
In the design for the projected 20in. gun, gi i 
our last impression, we are almoet disposed to say that this 
advisable limit has been overpassed, and that it would be 
probably better that the great outer coil were in two thick- 
nesses behind the trunnions, than in one of 17in. thickness 
in one solid mass. Mr. Fraser has no doubt considered 
this, and probably deems the advantages, which he can 
show he would partly lose in forging, were he to make this 
huge in three, in place of two plies in rear of the 
trunnions, as of more importance than the accession of 
endurance, which, without losing much of the value of the 
thick coil system, would here arise from the third ring, and 
a a — hye it and the one a. The 
writer must admit that his own judgment, with his present 
information, would incline differently. . 
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The accompanying cut shows the steel boring 
ferred to in our last article. The bar and head are forged 


in one piece of wrought iron. The head is rather more 
than a circle in transverse section. On the exterior 
of the circular part three pieces of steel are let in which 
roject somewhat, and are turned to the size of the kole to 
red, and then hardened. The cutter is a separate 
piece of flat steel let into the radial or flat part of the head, 
and is fixed obliquely, so that its advancement may allow 
for wear either on the side or front. The edge of the tool 
is equal to the radius of the hole to be bored. In order to 
stand the work to be done these cutters are obliged to 
be made of a very special kind of steel, and the hole which 
is being bored is kept half-full of water. The speed at 
which the holes are bored with the bit shown is about lft. 
in five hours, or lin. in twenty-five minutes, 

At the conclusion of our last article we stated that Mr. 
Fraser had reduced the manufacture of all natures of 
amen to a common and, roughly, that is so. In strict 

guage, however, he has redw all the s in the 
British services by sea and land (mortars and howitzers 
included) to two common types, viz.—l, that of the field 
guns, which, as will be seen by the figures in our last, are 
composed each gun of only two parts; 2nd, the heavy 
guns, which are composed of but four parts. None but 
those practically conversant with the practical details of 
a great mechanical workshop and with the harassing 
nature of management, where perpetual changes of forms, 
parts, dimensions, and mutual adaptations are demanded, 
can realise how great are the consequences that follow 
from the reduction in the number and delicacy of these, 
nor know according to how high a power of the number of 
the parts {or processes dispensed with, the rapidity and 
cheapness of execution and ease of management are in- 
creased. Such facilitation is nowhere so important as in 
the manufacture of war material, where sudden, and, for 
a time, successful attacks by a powerful enemy may at any 
moment demand before unlooked-for production in an 
arsenal, and where a nation’s fate may hang upon how 
much furnace hammer and lathe, may be able to turn out 
between sun and sun. 

But the value of simplification here is even more than 
this, or than the saving of 40 per cent. in cost. Guns 
made in these thick heavy coils are tly less liable to 
be disabled in service by the stroke of shot or of mitraille 
than are those in thin multitudinous coils. A severe blow 
upon the outside of one of the latter has been — very 
generally to loosen more or less every coil of the gun, and 
to injure hopelessly those actually struck; not so these 
heavy coils, or at any rate much less so. In this respect, 
with the advantages of the coiled system as to strength, 
they toa fair extent unite that immunity from injury by 
being struck, which belongs to the French and Austrian 
bronze field guns and to the steel guns of Prussia. All 
three of these services are believed to have rejected in toto 
the coiled system for their field guns, from the liability 
of built-up guns to be thus put hors de combat; 
possibly one or more of them may hereafter revert 
to the coil system as thus modified. But, further, 
a gun of wrought iron upon the multitudinous or 
thin coil system, if seriously injured by a stroke of 
shot, is, in fact, reduced to a piece of old iron. The 
delicacy of mutual adaptation of the parts precludes its being 
worth while, in most instances, to attempt to readjust the 
old and partially uninjured parts, to new ones ——s 
those wholly destro ed, That is not the case with these 
large and heavy coils, nor, perhaps, with the strong and 
heavy steel A tubes. The parts not destroyed of these 
guns, therefore, after a great campaign or war, can be, 
when returned to the arsenal, made once more available 
when fitted to new parts, or to the corresponding parts of 
other injured guns. 

Even in distant lands, and without the potent or the 
refined appliances and tools of Woolwich, the practical man 
of resource oo that it — not be pee a il = yt 
of ingenuity and energy, to e up again servi guns 
out of the dinedta monira of larger parks of these guns 
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disabled by the enemy. Any — to do so with Arm- 
strong guns would be futile, especially as these are 
field, so far breech-loaders. It will be seen from the figures 
in otir last article that Mr. Fraser’s proposal is to return to 
muzile-loading for 12-pounder pans, and we believe for all 
natures. We shall not venture here to discuss so vast and so 
important a question as the general preference of muzzle 
for breech-loaders, but the writer may venture to repeat 
here what he has elsewhere expressed, his view that for 
field artillery, at least, breech-loaders have no real advan- 
and that, on the contrary, muzzle-loaders have some 
ve ofies, 

The éffects of Fraser’s methods have be; very 
sensibly to show themselves already outside the work- 
shop and in the gun park at Woolwich. A considerable 
stock of heavy guns, principally for naval use, is already 
accumulated, and is rapidly being increased. It is not so 
very long ise that complaints were publicly uttered, 

Well or i 


, tiwt armament for the navy 
Sild not be obtained stich was the slow- 
ress of manufacture at W: e believe under the 


present system that Colonel Campbell would not hesitate, 
were it needful, to undertake to’turn out twenty guns per 
week of,the very heaviest classof smaller natures almost 
7 without limit. : 

ime and practice will soon prodwve still farther econo- 
tities in this, which is at length at Woolwich reduced to 
What midy be properly called a manufacture. We would 
venture to suggest, as one step, the substitution of the 
Siemens gas furnace, in place of the use of raw 

air 


attainable with the gas furnace is practically only limited 


by the réfractory material of the furnace itself, and it has 
is enormous adv in addition to the etonomy 
of flame be ‘in the 


interior of ‘iy farkawe, Tn this case if Would be no mean 
po maa to have'a flarne pure from sulphur, which may 

be achieved, and one perfectly neutral in relation to 
oxidation, or even deoxidising when required, and made so 
at the right moment, namely, shortly before the mass is 
removed to beneath the hammer. 

But we must hasten to a conclusion. Before doing so 
we must allude to one point more. It has been brought 
by ourselves as a palplable objection against the ed 
Palliser method, or system as is its dignified title 
everything is a sustem now-a-days—of metamorphosing 
some of the old cast iron guns at Woolwie, &e., 
by pttting steel or iron tubes inside the cast iron 
when bered out, and the cascables and breeches cut 
off; that it is essentially false in principle—contrary, 
indeed, to common sense—to make ong tatboan 1 formed 
of two different materials, with different coetticients of ex- 
tensibility, in such a manner that the Jess extensible 
material is within and the more extensible one without. 
It is, in fact, quite the same thing as would be the sage 
attempt to strengthen a glass tube against bursting, by 
slipping it tightly into one of india-rubber. Reverse 
them and the glass may support the caoutchouc tube, but 
so only. Now it — seem at first sight that whatever 
else may be said for the advan of Mr. Fraser’s plan of 
making his A tube of low steeland his outer coil of soft iron, 
he had, nevertheless, in fact, fallen into the same amazin 
structural mistake as we recognise in the Palliser plan— 
put the india-rubber outside upon the glass tube. The 
writer, therefore, took some pains to ascertain how the 


, in the |, 
urnaces for heating the coils. The temperature | 





facts stood here, and requested to be furnished with some 
tabular experimental results, showing what is the ascer- | 
tained difference in extensibility, ton for ton per square inch, | 
within the limits of actual work of both betweenthe steel of ! 
the inner or A tubes,and of the Staffordshire iron of the outer | 
coils. We subjoin examples of three of those tables, Table I. | 
gives the ultimate resistance to tension, and the extensions | 
of the iron of the coils—Table II. the same for the steel 
in the two forms, viz., soft as it comes from the contractor, 
and afterwards when it has been tempered in oil. 

Those of our readers who take an interest in the subject 
sufficient to compare these tables can satisfy themselves, as 
we have done, that the difference in coefficient of extension 
(within the above limits) between the steel of the A tube 
and the iron of the coil is so evanescent as to be practically 
immaterial, and that the Fraser gun is not in anywise a 
agp of the india-rubber ring upon the glass tube. 

he advantages of perfect freedom from flaws, or holes, or 
cracks, and of greater hardness to resist abrasion, are, | 
therefore, not purchased by any error in principle or loss of 
bursting resistance. The only real objection to the steel 
tube is that that material deflagrates more than does York- 
shire or Staffordshire wrought iron. The difference is not 
very enormous, however, and in any case, that must yield to 
other ye and countervailing advantages, 

Now that the stage of progress which we have in the 
last three articles sketched, and but incompletely, has been 
reached at Woolwich, we might suppose that all the 
energies of that vast establishment, and of those who direct 
it in chief, would be concentrated upon turning out with 
the least possible loss of time, a full abundant and trust- 
worthy stock of guns of all the various natures demandable 
and upon the Fraser type. If the reports that have 
reached us be correct, however, this is not the fact. It 
seems scarcely credible that “the authorities ”—notwith- 
standing the late untoward fate of the crack sample gan— 
are still potteringover Major Palliser’s (late of the Hussars) 
proposals 


. 


to convert the cast iron 32-pounder and 8in. cast 
iron guns, upon the glass and india-rubber system, into 
“Palliser guns,” which will be as useless*in size and 
capacity to sustain a useful rifle charge, as they will be 
unsafe, and wil! simply destroy at a vast outlay a large 
number of valuable smooth bores, which whenever the tug of 
war shall come we shall have to replace. 

Wild and absurd as is the project, it yet does not defy 
credibility, when we call to mind that seven years or less 
since, under the sanction, it is stated of Sir William 
Armstrong, and we believe correctly stated as occur- 
ring during his administration, and with his approval, 
forty odd thousand pounds were wasted at one blow 


at Woolwich, in commencing to convert cast iron 
guns into rifles by shrinking on upon them wrought 








- 
, 
g 
a 
F 
g 
E 
fe 
i 
a 
e 


t hour, cumbering one quiet out-of-the-way 
of the gun park, as witnesses to the recklessness 
and folly of on re em one horn of that dil 
between which the peror Napoleon has so well sai 
every artillery in the world constantly finds itself, this 
one being that of ill-considered innovation. Most assuredly 
the Palli metamorphosis will prove one, if the 
authorities proceed with so ill-judged a scheme. 











TaBLe No. 1. 
Results of Experiments on Gun Coil I tested by Tensile Strain. 
v ponent page ty hela . 
“707in. of breakin , in. ; 
eninge dyptiiniages = ieee of wae gs parts, cylindric 
‘ & } tion 
SIRI E3| antine, | Bg 
Nameot | © itsdi Sy | SE | nents 
contractor. e rat 32 g iy H 
a em ny ed 33 p EE 
Coopet tf 5 |3939] 9°77 008 008 008s 
nee 10°57 | 0041 | 002 | -0021 
Ba: 12°05 | 007 ‘005 -002 
12°84] 01 | -0075 | -0025 
ail 59 





Breaking point. 


2” ~— | 6 [3940] 10°46 | -003 “008 
11°82 | 004 | -001 | -003 
13°19 | 005 | -0025 | -0025 


Bi t. 
7 (8941) 10°57 | 003 | +0005 | -0025 een 
11°48 | 004 | -001 | -003 


24 22 618 Bréaking point. 
8 (3942) 10°68 | 003 | 0005 | -0025 -_ 
12°16 | * 0015 | 0025 
14°10 0045 | 0025 
an 01 =| 0075 | -0025 
25°24 “41 Breaking point. 
Taylor & Co. 3984] 5-57 | “oot 001 _ 
13°07 | “013 | -O1 
23°88 “672 | Breaking point. 
3985} 5°0 | “(Ol “001 ons 
13°75 | ° 003 | 003 | | 
14°55 | “0115 | 0085 | 008 
, 24°33 295 Breaking point. 
Taylor & Co. 


Breaking point. 


























5 
Breaking point. 








TABLE No. 2. 
Results of Experiments on Specimens cut from Homogeneous Steel 
Blocks, and tested by Tensile Strain. 
PAR? I.—STEEL AS DELIVERED BY CONTRACTOR. 
Diameter of specimens, “Sin. Length of breaking parts, 4in. 
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The illustrations which we give this week in connection 
with this subject comprise elevations showing the con- 
structions of guns, iron carriages; and iron platforms of 
three of the very heaviest natures of guns of our services. 
These have been drawn with exactness from official 

otographs, for which we have been indebted to the War 

and immediately to General Lefroy, R.E., 
President of the Ordnance Select Committee, Woolwich. 
In an ensuing article these will be noticed along with 
other illustrations giving the details of construction of 


“inant and platforms, which have never et 
been correctly published anywhere before, as taken a 


official drawings. One of the t illustrations will 
remind our readers of the “centre piece” in the feast of 
spread forth last at Paris in the British gun 
shed. With all our English shortcomings and form 

| towards perfection, there was no such heavy = own By 
any nation at the Great Exhibition as that which occup 
the centre of tlie floor of the British gun shed. 

Fig. 1 isan 8in. niuzzle-loader gun, rifled on Woolwith 
system, on wrought iron carriage and platform; from 
official feetegteps, Ordnance Select Committee, No. 2158. 
The following are the weights Poy My tons 17 cwt. 3 qr. 
21b.; l ton 7 cwt. 1 qr. 241b.; platform, 3 tons 
10 cwt 1. qr. 5 Ib.; total weight, 13 tons 15 cwt. 2 qr. 3lb. 
Fig. 2 is a 13in. or 600-pounder shunt gun, made at 
Elswick, on wrought iron and traversing pla 
manufactured in Royal Carriage Department, Woolwich, 
from official pho ph; Ordnance Select Committee, 
No. 1660. ig. is a 13;3,in. muzzle-loader gun, 
mounted on wrought iron carriage and Beene of 
November, 1866; from official photograph, Ordnance Select 
Committee, No. 2065. The wheel A is one foot diameter 
to pitch line, and gives a scale for elevation. 





COAL IN SUSSEX. 
No. If. 


Weare nowable to offer something from personal observa- 
tion as to the location and character of the Wealden zoal or 
lignite. Immediately eastward of Hastings are two lofty 
| s of cliffs separated by a gp or ravine known as 

Heceaiowne Glen. On the map of the Geological Survey, 
the cliffs appear as the Wadhurst clay, and the glen as 
Ashdown sand. These cliffs are about 200ft. in height, 
and whatever their surface strata may be, they appesr, 
when viewed from the shore, as consisting lar, ely of the 
Ashdown sand. At the base, however, particularly when 
laid bare of shingle by the action of the tides, there are 
unmistakeable indications of the Ashburnham beds. This 
is more especially the case about 400 bends to the east of 
Ecclesbourne. At the foot of the cliffs, and to a height of 
ten or fifteen feet, there rise up certain strata presenting a 
marked contrast with the general appearance of the cliffs 
above them. On closer investigation the peculiarly dark 
hue which they exhibit is found to be partly occasioned by 
the presence of i. Seams of this material may be 
found having a thickness of two or three inches, varying 
down to layers of extreme thinness. In somie cases 
lignite is extremely friable, in others it breaks with a 
conchoidal fracture, and exhibits the clean velvet black 
described by Mantell in the case of the Bexhill coal. An 
untaught observer would scarcely distinguish some’ yl 
mens of the Hastings lignite from ordinary coal. As a 
rule the material is thoroughly black, and in some cases it 
is quite as heavy as true coal, the weight heing apparently 
enhanced by the presence of stony particles united by 
an infiltration of iron. Some specimens show district 
marks of a woody structure, while others fail to do so to 
the unassisted eye. When used as fuel the lignite burns 
readily, and there can be no doubt that it would find a 
market were it present in sufficient quantities. Some years 
ago the men belonging to the coastguard station at Eccles- 
bourne dug portions of the lignite out of the cliff and used 
it as a substitute for coal. Objections, however, wére 
taken to their proceedings by the owner of the land tertni- 
nating upon the cliffs, and this incipient kind of coal 
mining was authoritatively stopped. Lignite has also been 
| used as coal in the interior of the county, a rural black- 
| smith being known to feed his forge therewith. 

| That a useful kind of fuel may thus be obtained there 
can be no reasonable doubt. Whatever scientific designa- 
‘tion may be given to the article, in the eyes ofj the vulgar 
it is simply “coal” of a particular kind. It would seem 
that these Hastings lignites are of two descriptions. One 
' sort we may describe as friable and somewhat stony, and 
the other as free from stone, with some similarity to jet, 
‘obviously fibrous in its character, and breaking with the 
‘conchoidal fracture already alluded to and observed by 
'Mantell. If we might hazard an opinion as to the occa- 
sion of this difference we should say that the friable 
lignite was a conglomerate mass of carbonised or bitu- 
menised vegetables, such as ferns, reeds, and grasses, while 
the conchoidal lignite was composed of bitumenised wood 





- | such as would be furnished by trees of considerable i- 


tude. Lignite of this latter character is more or less 
-eracked transversely, and into the a, narrow 
fissures thus formed water has penetrated and deposited 
'a film of ferruginous oxide. In the case of the friable 
| lignite there is a tendency to break up into minute cubes, 
| and in some instances this is very marked. But whether 
the lignite be of the one sort or the other, it is in itself 
thoroughly black—as much so as Newcastle coal, and in 
this it seems to differ widely from the tertiary 
lignites or brown coals. The term “brown coal,” applied 
to the mineral fuel of Germany, would be utterly unsuit- 
able if used to describe the Wealden lignite. The latter 
might fairly be described either as a coal-lignite or a 
ligneous coal. In structure it is highly mineralised, aad 
. — with a pitchy flame, giving a certain amount 
itumen. 

As to the extent of this material it is difficult to speak. 
It is commonly said by geologists that these seams in the 
Wealden are mere lenticular masses of small dimensions. 
noe ae g this to be true the masses may yet be numerous 
and lie very near each other. It seems doubtful whether 
this subject has yet received a sufficient amount of prac- 
tical investigation. It might be worth while to makea 
few excavations at <“o spots, in bom a = the 
accuracy of logical theory. order of geological 
deposit the lignites of the Wealden are much nearer to the 
coal measures than are the brown coals of Germany. Yet 
the latter are worked, and the former are neglected. If 
the Wealden lignites were in Yorkshire or Staffordshire 
this could be understood, but being, as they are, in a dis- 
trict remote from the collieries, and where coal therefore is 
' dear, it is rather surprising that so much should be taken, 
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as it seems, There is abundant evidence that | all true coal was a product of one geological only, | could be, but with no real saving; there -was a saving per in- 
the Wealden lignite belongs to the Ashburnham beds, or | and necessarily belonged to the carboniferous | n.” | dicated horee power, but that power was in the same. 

strata of the Hastings eands. These beds are to a | Even some of the lignites of the tertiary system possess so ors before. 
great extent covered by the overlying strata, such as the much the character of coal that they “are advantageously | ch ow I say that it is far from we cannot 
Ashdown sands and Wadhurst clay. “Where the Ashdown | used for locomotive engines and for metallurgical aoe pa ag ne covie. Ae se sean NY arave Wee no loss—it is in 
sands appear at the surface it is quite possible that in | tions.” Professor Anstedin 1862 visited the Zail alley | Gitions i the pig coy t, for it is obviows 
some cases the Ashburnham beds may be at.no great depth | in Transylvania, and there found in the terti: forma- | fine ley pe soother gn Retaaomty 
below. But there are instances in which the Ashburnham | tion, “ not lignite, but coal differing little from | pressure oplind | spol Teng ey 
beds themselves are uppermost, as in several localities to | some varieties of ne om ven, regular beds two extremes of hot and cold vapour into cantect, but 
the cast of Hastings, and between Whatlin mand Heath- | of A; and al with shales, ironstones, | this Tam convinced ean be remedied inthe angle cylinder ays 
field, By the sinking of shafts in some and by the | an ” Shales, ironstones, and grits exist in the | tem, simply by greater speeds of piston and shorter strokes. Time 
driving of headings in others, the extent and character Wealden formation, which also has the adyan of be- | is an element in thermo as well as mechanical d ics; with a 
the Wealden lignites. might be determined, and possibly | longing to the secondary system, where we have the | long stroke jogging away at a slow speed the from the con- 


the results would be a little contrary to the generally- 
received theory. : 

A singular confirmation of our thesis that the Weal- 
den belongs to the Ashburton occurs in the case 
of Bexhill. Some thirteen years.ago we were very much 
surprised on learning that “ lignite, quite black,” had 
been discovered “in the clay west of Bulverhythe, in the 
cliff.” The spot so indicated would be about a mile to the 
east of Bexhill, and therefore about four miles west of 
Hastings. The information thus conveyed to us plainly 
corresponded to the presence of Ashburnham beds. Yet it 
sapuset incredible that they should copes in such a posi- 
tion, since the general con tion of the coast was such 
as to forbid the expectation of the Ashburnham beds bei 
discoverable anywhere among the cliffs to the west 
Hastings. But the map of the Geological Survey shows a 
“fault” at the very spot where this lignite is said to have 
been found, and the fault is such as to throw up the Ash- 
burnham beds, which otherwise would have been farremoved 
from that locality. This unexpected coincidence amounts 
almost to a demonstration. The fact that the lignite was 
found embedded in clay is also favourable to the idea that 
it was discovered in the Ashburnham strata. There is, 
indeed, every reason to believe that the famous Bexhill 
shaft was sunk in this particular of the formation. 
We have quoted the statement of tell, that the spot 
selected was so near the sea that the salt water oozed into 
the works, The strata penetrated by the adventurers in- 
cluded “blue bind” or clay, which also marks the Ash- 
burnham beds. 

One argument in favour of the Wealden coal or lignite 
is found in the presence of ironstone in that formation, 
Evidences afforded by the remains of rudely-smelted ore 
show that in very remote times the value of the ironstone 
discoverable in Sussex and Kent was practically appre- 
ciated. The extensive woods which existed in that part of 
England afforded a ready means of smelting the ore; 
until, in the sixteenth century, the woods became seriously 
thinned, and successive enactments were necessary to 
check the destruction of the trees. In course of time 
the ironfounders of Sussex were forced to succumb to the 
competition of the iron districts situated in the coal 
measures, and in the seventeenth century the iron trade of 
the Wealden rapidly declined. The last of the Sussex 
furnaces appears to have been at Ashburnham, where 
Lord Ashburnham worked a furnace and a forge as late as 
1825. Much of the ore from this foundry is said to have been 
brought from Warbleton. The Ashburnham iron is said to 
have been particularly excellent on account of its toughness. 
It may be a question whether at the present day the Sussex, 
ore might not be found valuable for some particular pur- 
pose. Mantell gives the following item of information in 
reference to the latest of these foundries, under date of 
1822:—* There is now but a single foundry in the eastern 
division of Sussex, and which belongs to the Earl of Ash- 
burnham. According to present practice it requires fifty 
loads of charcoal and fifty loads of ironstone (twelve 
bushels to each load) to make thirteen tons of pig iron.” 
It is understood that the iron railings round St. Paul's 
Cathedral were made at Lamberhurst, on the borders of 
Sussex and Kent. 

The records of the Geological Survey place the ironstone 
of the Wealden chiefly in the Wadhurst clay, though it 
states that clay ironstone is of frequent occurrence in the 
Ashdown sand. The Ashdown sand formation lies upon 
the Ashburnham beds, and the Wadhurst clay upon the 
Ashdown sand, Of the Wadhurst clay it is said : —“It is 
remarkable for being the source whence much of the clay 
ironstone was derived which supplied the furnaces which 
were formerly so numerous in the Weald district.” The 
ore in the Wealden beds is stated to be a “ fine-grained 
clay ironstone, occurring in detached nodules, and occa- 
sionally in tabular layers, which are continuous over short 
distances.” A specimen which we obtained from the 
Hastings cliffs proved on analysis to contain 49 per cent. 
of iron. It was a clay ore, with the metal existing as a 


carbonate. Mantell describes the coast development of ' 


the ironstone thus :—“ On the coast the ironstone is first 
seen near Bexhill, rising from beneath the marsh lands of 
Pevensey levels, from whence it forms a line of cliffs that 
extends to Hastings, and terminates near Winchelsea.” 
That it should first appear near Bexhill isa singular coinci- 
dence with the discovery of coal at that spot.” The geolo- 
gical association of iron and coal is a circumstance which 
somewhat precludes the remark of Sir John Herschel, 
that “the whole assemblage of geological facts is 
adverse to the existence of a regular coal bed in 
the Hastings sand.” The phrase, “regular coal bed,” may 
perhaps be held to justify the objection urged by this 
illustrious philosopher; but the real question is whether 
we are to find coal at this spot or not. That the coal 
shall be identical with the fuel of the carboniferous forma- 
tion is not pretended or imagined, but it is thought that a 
useful fuel may be found, or at least that the subject 
demands further investigation. We have already quoted 
the statement of Mr. David Page that, although seams of 
lignite occasionally appear in the upper secon strata, 
yet as a general rule the chalks and ovlites, as well as the 
new red sandstones, are possessed of “true coals.” After 
mentioning various localities where such mineralised masses 
are found in secondary strata, Mr. Page goes on to say :— 
“ Whatever the thickness or composition the are true bitu- 
minous coals, thus disproving the belief which was generally 
entertained some twenty or five-and-twenty years ago that 





greater reason to look for actual coal. It would therefore 
appear not altogether unreasonable that we should give a 
little more attention to the so-called “lignite” of the 
British Wealden. The quantity to be obtained may be but 
small, but when society has seriously considered the ri 
of our present coal measures aye 3 exhausted, it is merely 
a matter of consistency that we should avail ourselves of 
every existing resource, however small the additional 
supply may aupear when contrasted with our 
The two different kinds of lignite found in 
formation have undergone analysis in the laboratory of Mr. 
T. W. Keates, of Chai -place, Blackfriars, and as we are 
not aware that the Sussex lignites haveever subjected 
to such examination before, the results will doubtless 
interest our readers. In his written report Mr. Keates 
says:— These are evidently lignites of the. secondary 
period, and differ from the later lignites, such as the Bovey 
coal of Devonshire and the brown coal of ay, in the 
circumstances (irrespective of others) that carbonisation 
has been carried much further, and the material conse- 
quently more closely assimilated to ordinary coal. The two 


specimens differ much in their physical character—one | 


being tender and friable, the other rz hard and compact, 
being broken with some difficulty.” The specific gravity 
of the first specimen, that is to say of the friable descri 
tion, was found to be 1:275. It yielded a little ready- 
formed bitumenous matter to solvents. The proportion per 
cent. of the principal materials in the lignite was as 
follows :—Volatile matter, including mixture, 49°10; fixed 
carbon, 47°65; ash, 3°25. The coke was slightly agglutinated 
or caked together, and amounted to 50°90 cent. of the 
lignite. The proportion of sulphur in the lignite was 0°87 
per cent. 

We now come to the harder and more compact specimen. 
This had a specific gravity of 1°346, being therefore heavier 
than the foregoing, and exhibited only a faint trace of 
bitumen under the action of solvents. e constitution of 
the lignite was: Volatile matter, including moisture, 48°40; 
fixed carbon, 33°50; ash, 18°10. The coke was less caked 
than that from the former specimen, and amounted to 
51°60 per cent. of the lignite. The proportion of sulphur 
was 0°88 per cent. 

On these results Mr. Keates remarks:—“It will be 
observed that there is a‘ great deal of difference in the 
amount of mineral matter or ash contained in the two 
specimens. ‘This would seriously affect the comparative 
value of an excellent fuel. The first would prove in my 


opinion good fuel, with heating power approaching that of 
ordinary coal. In the second description the heating power 
,* low, as the amount of fixed carbon is much 


would 
diminished by the presence of excess of ash.” 





ON THE FUTURE OF THE STEAM ENGINE. 
By W. MoNaveet, Engineer. 
1. Ir is a fact that the steam engine has not been improved 


for a long time—real improvements as distinguished from novelties | 


appear to be at a stand-still, aud have been so for more than 
twenty years. 


sisk cold, has not sufficient time to enter where he is not wan’ 


Since the value of expansion came to be ap- 


denser has plenty of time to work back into the cylinder, In fact 
we ee eT oo ae oe area een gana? wo be able fo 
bear the cheek touching them. On the other hand, with say a 
3ft. stroke running say seventy revolutions per minute, the enemy 


there is also less radiating surface both external and internal in 
proportion to the work done, and I have little doubt but that 





the internal radiation is greater than the external even if cylinders 
were quite exposed tothe air, for the following reasons:— 

5. If we go out on a fine morning, if the thermometer 

| be down nearly to zero, we not feel the t of the body so 


rapidly extracted as we do if it was damp and foggy, although 
| the thermometer might be above 40 deg.; dry air a bad 
conductor, and damp air a good conductor of heat, is the cause 
| of this. Now, if an exhaust pipe is so cool that one can bear. to 
| touch it, we may be certain that the vapour contained is colder 
still, for every rush of the exhaust steam will warm the pipe so 
that its temperature is probably a mean between the temperature 
in the condenser and the tem of the cylinder, and if the 
cylinder after exhaustion be any- 
thing like this, there must be afar greater radiation inside than out- 
side, on account of the superior conducti 

the external air; but I contend that there is a proper 
piston and a proper size of exhaust port which will prevent 

eae tel of aeumant 


i h 

cna. aapel Ib by greseure Seremagh;s eunell Sue, au’ Das ‘thos 
7 4 lof the mixed , i 
the tyare sf the snd of the tubo as I have witnessed ; feet 


the be diminished the combustion or combination 
backwards into the bladder and explode ; or if we filla 
small tube with gunpowder and light the open the 
will travel to the other end in a certain time. Now 
pane eee ee eee re the 
urning would take place at the mouth of the tube; in like 


e 
if steam be raing Soe a cylinder into a condenser 
quicker than its conductability of heat, the evil of iati 
would be avoided, at least so that one might expect it to be on 
@ par with the low pressure com; inder, which by reason 
of its comparative coolness will iati 
it is evident that the ter the difference jof temperatures 
the greater will be the radiation. 
6. But as to the greater equality of strain in the compound 
stem there can be no question but that it is an advantage over 
the single cylinder ag yet, and it is evident to any one of ex- 
perience that we can e nothing from earlier expansion in 
the single cylinder. If we get cutting off earlier than one-fifth 
of the stroke, it is only bringing a statical force against the 
ournals with very little motion; it would be different if this ex- 
cessive strain could be taken off the parts at the beginning half 
of the stroke, and to the latter half. This can be done. My 
object in writing this article is mainly to show that by simply 
making use of the property of matter by which it resists being 
set in motion from a state of rest, and afterwards persists in 
motion and resists being brought to a state of rest, we may do 
this. The means also are simple, much more so and less expensive 
than applying another cylinder, and in some classes of engine 
without making one single addition to the number of working 





rts, 
Po give the simplest illustration of my meaning, we will 
suppose a heavy mass of matter to be attached to the crosshead 
of an horizontal engine. When such engine is at work the said 
| weight has to be set in motion at the beginning of every stroke, 
| and stopped at the end of such stroke; the setting in motion has 
| to be effected by the piston, the bringing to rest has to be 
| effected by the crank pin. The former is an abstraction from 





preciated outside of Cornwall there have been contrivances | the force of the piston, the latter is an addition to that force; but 


innumerable for cutting off, but no real improvements upon 


some of the very earliest attempts. There are about Rochdale 
engines which have been working for more than twenty years 
with expansion gear, which, for elegance, simplicity, efficiency, 
and freedom from friction, and perfect automatic ‘con- 


| between the two an equalisation of the strain upon the crank pin 
| and other parts is effected, and it is evident that however great 
may be the inequality betwixt the pressure upon the piston at 
the beginning and end of the stroke, it is possible to compensate 

for that inequality by a reciprocating weight of matter. 
7. But we must have clear definitions. By force I mean as I 


nection to the governor, will be very difficult to excel—in fact | once expressed myself in Tar Encrverr—“the influence which 


cannot be excelled for single cylinder stationary engines. 

2. This appears to have been the impression on the minds of 
many engineers that led to the adoption of the compound sys- 
tem in this district. Such adoption was often the very best 
thing that could be done under many circumstances, particularly 
for beam engines, and the McNaught engine invented by my 
relative was very successful. But there are very many of great 
experience who can scarcely make up their minds as to the 
merits of the single and compound systems. | The latter has, 
however, not come up to the expectations of many. It has dis- 
appointed those who expected very great superiority. Working 
steam twice over appeared to be a conclusive circumstance in its 
favour. But it has exceeded the expectations of others who 
looked upon the system as doing in a roundabout sort of wa: 
by two cylinders that which might be done much better to 
appearance in one. For whatever law governs the expansion of 
steam the same law will obtain in both systems, and it seemed 
reasonable to expect a much superior result from the more 
one seam ; and why they are so nearly equal has never been 


3. There is something in the thermo-dynamical conditions of 
the compound system. There is something in greater 
equality of strain, and also in the high pressure of steam, and 
probably all these put together may account for the compound 
system still pretty fairly maintaining its ground. But it can 
scarcely be denied that the single cylinder is gradually regaining 
consideration from former opponents, for to set against these 
there is much more friction in the compound system, so that the 
benefits from ical consumption of fuel per indicated horse- 
power are more apparent than real. And I am convinced from 
my own observation over a long peried that if the real active 
work could be separated from extra friction, there is no instance 
to be found where the compound system is excelling the single 
cylinder—that is.to say, in cases where both are admitting the 
same pressure upon the piston and expanding the same ; in fact, 





in one case that I know of there could not be a more complete ex- 
perimentum crucis, for there was a change made from the single 
to the compound arrangement, in both cases carried outas well as 


we exert upon a gate when we bay it open.” The terms 
| momentum and effect; often confounded, will be used respectively 
to express weight x velocity, and force x space; if “power” is ex- 


pressed it will be to mean ne mee By “ force” of gravita- 


tion I shall express that amount of “force” as aforesaid, or in- 
, that prod an uniform acceleration of 32ft. per second, 
or the force that is equal to the weight of the mass upon which 
it acts. Any other force will be expressed in terms of this which 
must be considered as unity as far as force is considered. And as 
| we shall have to compare accelerations and retardations with the 
| unit $2ft. per second, it must be understood that all such ac- 
‘celerations and retardations will be considered as second 
differentials of the space, or the velocity with which any bi gps | 
is increasing or diminishing, a guntg Smee with, 
can be ay yh by, the concrete number 32ft. ~ aa edie 
8. The thing we require is an expression for veloci 
piston eight attached to it. Mr. Woolhouge, th 





or W 

| editor of “ Tredgold,” has shown this; b, an 

py the piston has travelled in rs of the arc wi the 
crank pin has made, i tiating, he obtains an 
for this velocity. But.as it is my intention in a future number 
to submit a geometrical solution of the subject of icle in 


order that long laborious calculations may be evaded by the use 
of the scale and compa it will be best to show this 
| by that means. In Fig. ici 




















lution of the crank pin, r the radius or crank, ¢ the co i 
rod. By constructing the figure to any scale, the radius heing It 
and the connecting rod proportionate, we may obtain the v 
FIC.1, 
tH 
c F 
R 
' of the piston at any e ofthe crank by the scale if we know 
dhe piten 9h ey tae pin, for the velocity of the piston will 
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ity of the piston will be equal for the instant to that 

point ¢ in the vertical radius, which is cut by the line of 
the connecting rod continued. Therefore if radius be 100, and 
the distance a, ¢ be 75, then the velocity of the piston is “75 that 
9. But as we require an algebraical ion, let radius = 1 
and connecting rod in terms of radius ¢, the of the crank 
with the line A D =z, then B D = (c? —sin.*z)4 (Euc. 47—1), 


es, 
AsBD:CF::BF:GE, 
or which is the same thing, 
As (c? —sin.? z) 4 : cos.z:: sin. 2: 9,¢; 
__ C08. 2, Sin. Z : 
therefore G E= (asin. and G Eand sin.z put together 
make the distance AE. Therefore, putting v for the velocity of 
the crank pin, which is uniform, and V for that of the piston, 
which is variable, we have 
Vue (dnc OEMs) 2. wwe 
v (sin.¢ + @—sinat (1) 
which is the velocity of the piston at any angle of the crank. 

10. If we differentiate this we shall have the rate at which 
that velocity is increasing or diminishing according to the quad- 
rant in which the crank is. This done, we have 

a cos, 22, dz sin.2, 22, dz 

dV = (cos. z, dz + armen * Ta ee ) — 
wherein it is evident that the two right-hand quantities con- 
nected by + will be very small fractions ; besides it will be seen 
further on that the inequalities which they indicate in the 
opposite quadrants cannot practically be recognised, not only 
owing to their insignificance, but to the mechanical difficulties of 
meeting them. 

11. And now—for a short allusion to first principles, which may 
possibly be acceptable to mathematical readers who may not have 
made dynamics an especial study—we must refer to a self-evident 
expression, true from the very definitions, viz., that the space 
travelled by an uniformly moving body, divided by the time, 
ives its velocity. Thus, if a body travels 1Oft. in a second or 
100ft. in ten seconds, or one-hundredth part of a foot in one- 
thousandth part of a second, it is in all these cases travelling at 
the rate of 10ft. per second. The usual symbols to express this 


are —y, = VY. Thus, s being the space travelled by the piston, 


ita velocity at any point will be expressed by =. = V, assum- 


ing that variable velocities are uniform for elementary portions 
of time and space. The velocity of the crank pin may be 


— dz 2 
similarly expressed by = , ® being radius of crank, and z the 


are. 

12. When a body is acted upon by a force equal to the force of 
gravity, or, which is the same thing, a force equal to its own 
weight, the velocity u, which it acquires in a given space, is— 

u= V249,8, 
gy being 32ft., but when space and velocity are in question, it is 
best to compare their squares, as the equations will then be clear 
from surds. We shall then have— 
u? = 29,8, 
the unit by which we measure the variable forces and velocities 
which are our present subject of investigation. We, therefore, 
make the following proposition :— 
_ 18. If the square of the velocity of a mass of matter increases 
in a nascent or elementary space N times as much as it would 
increase by falling through that space, then the force acting 
upon that body for that space must be N times the force of 
gravity or N times the weight of the mass. This may be indicated 
by the following proportion :— 
Asd, V8:d.u?::N:1, 
or, by performing the operation, 
A ee YES SP 
But u? = 2 g, s, as has just been quoted, and differing both sides, 
2u. du = 2g > + ime udu =g ds, and by substitution— 
a 


g.ds = N. . e @ € ee = © . . . . (4) 
> de rdz . ' -/% 
And as V = dt and v = dt it follows that ap a? and 
a V v 
also that — and, consequently, that Ge “ra? and, 
inserting this value of A in equation 4, we have— 
ds 
wd V 
ods &- a ee ae ee a 


and the valne of d V has been determined in equation 2. There- 
fore, inserting this value of d Vin the last equation, we have 
finally :— 

v? cos, 2z sin.? 2z 

gr \° = + (a—sintat + gaara) nas & 


That is to say, if a mass of matter was attached to the crosshead 
on the end of the piston rod, it would absorb a force from the 
piston which would not be communicated to the crank pin N 
times the weight of that mass, and whilst its motion was being 
retarded—as it is in the latter half of the stroke—repay that 
force upon the crank pin. 

14, But it is obvious that any weight of matter added to the 
weight of the piston and rod at all adequate to compensate for 
the inequality of force on the piston would be so great as to be 
very objectionable in practice; if the foregoing principles are even 
turned to practical account, the mass will have to consist of a 
fly-wheel, or a pair of weighted arms, so connected to the cross- 
head of the piston rod as to reciprocate as the piston reciprocates, 
like the balance wheel of a watch. If this was done by a rack 
attached to the rod, acting upon a toothed sector on the axis 
which carries the compensation wheel, the calculation would be 
very easy, as it would be simply multiplying the weight of the 
rim, or the weight on arms, by the square of its radius, and 
dividing the same by the square of the radius of the sector and 
calling the quotient the mass; but as it is likely that, if ever 
attempted, it will be dune by means of a link connected to an 
arm on the axis that carries the wheel, there will require some 
important resolutions of the angles which that link will make 
with the arm. 

_ 15. If we consider that the chord of the are traced by the arm 
is equal to the length of the stroke or equal the diameter of the 
circle traced by the crank pin, we shall see that the said chord is 
always equal to cosine of the angle z of the crank X r, therefore 
the sine of half the angle formed by the arm X by the length of 
the arm, is always equal to r.cos.z; and if we further consider 
that in cases of oblique action like the present (shown in treatises 
on mechanics), the force in the direction of the link resolved 
into the direction of the tangent to the are described by the 





the cosine will be, 
(A? — r? cos.? z) 4 (Euc, 47—1). 
Sapien, Codes ties Se 


that, still ‘ailiaeadien of ane. A being the length 
80 i ius ity, and i e 
of the arm in terms of the crank, and putting M for the weight 
of the matter in the rim of the compensating wheel, and R for its 
radius, F for the force of the moving matter in the rim resolved 
as above into the direction of the piston rod, we have, 
R? A 

Nex — Re... VET = 
= (2 coat ala M=+F 

16. It is shown in paragraph 10 that in the expression for N, the 
two right-hand quantities connected by + are small fractions, 
but they are also positive in the first and fourth quadrants of the 
circle, and negative in the second and third; and if we consider 
the forward stroke to commence in the first quadrant, the back 
stroke will commence in the third, so that it looks impossible to 
adjust the angle of the link so as to completely equalise’in every 
quadrant, for if set right for the first and second, it will be doubly 
wrong in the third and fourth, so that in calculating the value of 
N, we must take a mean, and that amounts to neglecting those 
qualities altogether. This reduces equation 6 to 

V? cos. 2_ N 
32r 

17, Bzample.—lIf r = lft. Gin. and v = 9°42ft. per second, 
R= 5ft., and A = 2ft., we get the following multipliers when 
M=1, calculated for every ten degress of the quadrant, which 
will answer for any size of piston or any pressure :— 











F, or When M=1 
Odeg. I7°7 50 deg. 87 
10,, 174 60 ,, 63 
20,, 155 wo 4 
30,, 13°3 80 ,, 2°6 
40., 11-0 90 ,, 0 








18. Suppose a piston 24in. diameter, the pressure on the piston 
at the beginning of the stroke 27 Ib. above the atmosphere, and 
near the end 91b. below the atmosphere, the difference between 
the beginning and the end, being 36 lb., and we propose to find the 
weight of compensating matter that will cause thestrain to beequal 
when thecrankis passing theangles 20 deg. and 160deg., the areaof 
the cylinder being 450 square inches; this x 18Ib. the half of 
the difference gives 8100 1b. for the required compensation. Re- 
ferring to the above table we find that at the angle 20 deg. the 
force 1]b. in the compensating wheel is 15°5, and 8100 + 15°5 
= 5221b., the weight required in that wheel. And if we divide 
522 lb. by the area 450, we have 1°16 for a multiplier, which 
will convert the above table of F, to a table of F in pounds 
per square inch :— 





| deg. F deg. F | 
0 deg. 20°5 50 deg 1 
10 20°1 60 ,, 73 
20,, 179 7. 46 
30,, 154 80 ,, 3-0 
40,, 12°7 20 ,, 0 





19. The columns F being pounds per square inch, abstracted 
from the working parts at the beginning, and added at the end 
of the stroke, the plus aud minus pressures are drawn to a scale 
on the diagram below, and the pressure on the piston shown by 
the full line, the dotted line showing the strain on the engine is 

FIC.2. 
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found by taking the numbers in columns F in the compasses 
from a scale of twentieths from every tenth degree of the circle 
which represents the path of the crank. In the first quadrant 
they are set off downwards from the black line, and in the second 
upwards. 

20. One more remark for the present. I intend to give a 
above tables which will vary for every velocity may be nearly 
superseded by scales and compasses—that remark is, that in 
making the lever A two-thirds of the stroke I had no particular 
reason. It may not be the best ratio, but that may remain for 
consideration. 

21. And now in the future of the steam engine will the fore- 
going principles and investigation ever have a result in practice? 
Why not ? 

Rochdale, 1868. 


EARLY WORKING OF IRON IN SOUTH WALES. 


TuE first maker of iron, like the discoverer of glass, is unknown, 
and the world will never know, in probability, who was its 
benefactor. We may imagine, and reasonably, that the order of 
stratification, by which veins crop out to the north-west and are 
disclosed by ravines and river beds, facilitated the discovery. 
Rivers, in addition to their many natural duties, have been great 
aids—valuable servants of the lamp—to man. Many a diamond, 
many a nugget of gold, many a nodule of iron, which would have 
remained for ages in obscurity have been washed out of the soil 
and placed at the foot of man. It was by the nodule, we should 
say, that iron was first known. The native would meet with it in 
large numbers, and its weight attracting attention or awakening 
cupidity, would prompt various efforts to free the treasure which 
they believed must be concealed within the stone. But for the 
nodule and the order of stratification iron would have remained 
unknown until a later and more advanced age—to an age, we may 
say, like the present; when the analytical chemist experiments 








alike on natural products and human and animal waste with a 
| view to turn them to practical and commercial account. When it 
| became known that a weighty metal could be extracted from iron- 
| stone, the era of ironmaking but was destined to be long 
| confined to the humblest native achievements, to the obtaining of 

eap of off or defence, to the adornment of tent or horse, 

| before its commercial history commenced, and then but feebly. 
All things destined to long continuance and greatness seem to be 
of slow growth, just as the oak, which requires so many hundreds 





geometrical solution whereby the laborious calculations of the | 


of to attain its prime, and which attains it by an advance 
in the individual know! 


one man. So with our iron era, but its in ern time 
Scien ucptionaily quent, Gaul capers ta connection with 


accept, is that Morley’s stores of iron ore came down. the river 
and were had at the weir, which, under the name Wattled weir, 
in of the present century, whereas the 

d on their di iron mines and. 


Cyf 
Crawshay’s dynasty, 
from the bed of the river by women and chil 
few halfpence per load. The scene now presented at Cyfarthfa of 
positively miles of mine heaps, in ect order, can no 
more be compared to this simple collection of nodules in a river’s 
than one smithy-like i tks of a hundred years with 
such colossal establishments as are now flourishing at Dowlais. 

As the demand for iron increased and ironmaking was found to 
be profitable in South Wales, s lators discovered that the 
fi ets of the river and the occasional storms did not yield them 
ironstone in sufficient quantity to meet the demand, so they were 
necessitated to stimulate the yield, and they did it in this way. 
The tributaries to the Taff and other rivers passing down through 
gorges in the mountains were dammed up at certain points. Then 
when a large mass of water had accumulated the dam was 
suddenly broken down, and the immense volume of waier, sweeping 
down with great force, never failed to carry a large stone of the 
coveted iron and even coal. The old nomenclature of places in 
the neighbourhood of Merthyr, such as Cwm Scourra, near 
Cyfarthfa, is the reminder of these aggre 8g modes of iron getting. 
This was much practised also at the early Monmouthshire iron- 
works, and at Dowlais. Dowlais and Peny works resorted. 
to it so frequently that much inconvenience was caused to the early 
settlers at Merthyr Tydfil. In the village annals and records we 
often come across a note of protest against this scouring, whi 
sometimes flooded the village street, and once or twice put the 
solitary English chapel in jeopardy, for the slight banks and poor 
bridge of the period were unable to withstand the flood thus 
suddenly let loose. 

The selection of Pontygwaith by Anthony Morley as the site of 
his ironworks was due, we may assume, to the narrowness of the 
vale and closing in of the mountain, by which the river obtained 
greater velocity, for the early ironworkers always sought three 
things as necessary to their success: a good running river, wood as 
fuel, and iron ore. 

Contemporary with Morley may be dated the remains of minor 
speculations which abound in the district, sometimes found in the 
valley, and at other times almost on the mountain top. It is 
evident to the thoughtful examiner of these remains, whether in 
the form of ruins or simply mounds of cinders, as at Morlais castle, 
and Clynmil Coedcoe, near Merthyr, that so primitive were the 
means used, the discoverers of iron ore just put their appliances 
up at the scene of discovery; and thus it was that when Anthony 
Bacon, the great London merchant, made his way into the valleys 
of South Wales, eager to speculate as men of capital were at the 
time, he found scattered ironworks, as they were called, all around, 
but in extent and character they were simply smithies. Morley 
had retired from the scene long ere this, and his works, taken in 
hand by Lewis, were traditionally said to have been destroyed b: 
the troopers of Cromwell, who penetrated into the valley in seare: 
of him, a sturdy adherent of Charles I. The only man of note in 
the ironworking line at Bacon’s coming to Merthyr, near about 
1730 to 1740, was John Guest, the progenitor of the Guest family, 
of whom, among other early ironworkers, we shall have a little to 
say in our next, 











LONDON ASSOCIATION OF FOREMEN ENGINEERS.—The monthly 
ting of bers of this Institution took place at its rooms, 
Aldermanbury, City, on the evening of Saturday, the 2nd inst. 
Mr. Newton, of the Mint, president, occupied the chair, and the 
Lecture-hall was densely crowded. The main source of attraction 
on the occasion was the announcement that a paper would be read 
by Mr. E. J. Reed, Chief Constructor of the Navy, “‘On the Testing 
of Iron and Steel.” At half-past eight that gentleman, accom- 
panied by Mr. Stock, M.P. for Carlow, Mr. Edward Humphrys and 
other distinguished friends of the society, entered the hal), The 
chairman opened the proceedings by stating that fortunately for 
himself there was no need for a lengthy introduction of the lecturer, 
| as Mr. Reed was already well known to every gentleman present. 
| For the last ten years, indeed, Mr. Reed had been a devoted sup- 
| porter of that Association, and had rendered it during the whole of 
| that time as much service as any member of its managing com- 
| mittee. It was equally unnecessary to claim attention to any 
| remarks which might emanate from the Chief Constructor of the 








| Navy, for they were always worth listening to, and sure to be 
instructive. Mr. Reed, who was most — received, then 
entered upon his = and in a very elaborately prepared state- 
ment illustrated with diagrams he explained the various and 
peculiar modes employed by the Admiralty for testing the quality 
of iron and steel supplied for use in the British navy. His practi- 
cal and lucid descriptions of the very severe ordeal through which 
| all such materials were made to = before finding acceptance at 
the hands of the authorities were heard with greatapparentinterest, 
and it really seemed that under the circumstances indicated no iron 
| or steel of an inferior character could by any chance find its way 
into the composition of our ironclad fleet. On the conclusion of 
the paper, Mr. Stock, M.P., begged to be allowed to express the 
pleasure he felt in having been privileged to attend the sitting of 
that evening. He considered that an institution of the nature of 
the Association of Foremen Engineers was well calculated to promote 
technical education and scientific knowledge, and that whilst it 
elevated its members it must advance the engineering profession 
generally. The paper they had heard was worthy of its author, 
and could not fail to be of great value to all who had heard it. 
The subject was one in which he (Mr. Stock) also felt much interest 
associated as he was withironshipbuilding. Mr. Edmondsrecoun 
the results of his own extensive experience in testing metals—and. 
especially steel—at the Royal Arsenal, Woolwich. In the main, 
his conclusions with those of Mr. Reed. Messrs. Keyte, 
Waring, Campbell, Stabler, Roberts, and others followedin the dis- 
cussion which ensued, and which was of a spirited andcritical nature. 
When Mr. Reed had replied to the several queries propounded, 
and elucidated some points whereon further information was 
requested, a vote of thanks was awarded him , acclamation, at 
| the instance of Mr. Waring and Mr. Gibbon. It is needless to 
say that this compliment was gracefully acknowledged. In closing 
the sitting, which was in every way a success, the chairman 
expressed a hope that other honorary members of the Association 
would follow theexcellent example set by Mr. Reed, and thus render 
its monthly assemblages yet more attractive and valuable than they 
| had been heretofore. Mr. John Penn was prevented a’ on 
| Saturday in consequence of his invitation to the banquet of the 
| Royal Academy. The foremen engineers appear to be making great 
progress. 
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To absolutely prevent the forming of incrustations in the interior 
of boilers is a physical impossibility, but it is not equally impos- 
sible to retard the accumulation, to modify its character, oul t 
facilitate its removal. Attempts without number have been suc- 
cessively tried to counteract the evil, and to maintain the boiler 
in a state free from deposit. Solutions of various salts have been 
mixed with the feed water, but in many instances the remedy has 
proved as productive of mischief as the complaint itself. The 
remaining resource, and probably the best, being the most tan- 
ible in a practical point of view, is to remove as often as possible 
| ong the sides of the boiler the encrusted substances. This 
operation is of easy execution in many apparatuses employed 
for the generation of steam, but is inapplicable to those of a multi- 
tubular description. In the latter it frequently happens, when 
they are fed with water highly charged with calcareous salts, that 
the thickness of the layer or crust, formed upon the heating sur- 
faces assumes proporticns of a magnitude, sufficient to interfere 
very seriously with the proper functions of the boiler. Under these 
circumstances the production of steam is reduced within very 
narrow limits, the heating surfaces are no longer maintained at a 
low and equable temperature by the contact of the water, and 
quently b my d burned and deteriorated. <A further 
employment of the boiler in this condition would probably be 
attended with an explosion. 

With the view of remedying some of these contingencies a system 
of removable boiler tubes has been recently patented by M. Lang- 
lois, Chief Constructor of the French Navy at Cherbourg, and by 
their means, it is expected that the economy effected in the matter 
of fuel, will more than compensate for the expense attending the 
application of the patent. In order to point out to our readers 
the difference existing between the ordinary condition of boiler 
tubes and that patented by M. Langlois we give in Fig. 1 asection 
showing the usual arrangement in the former instance. The ends 
of the tubes T are enlarged in the holes of the plates P, and then 
flattened out into small collars C, while steel rings B, slightly 
conical in shape, are drivenin. The practice is also adhered toin 
some localities of bulging the tube a little inside the plate, as at a. 
In others the coning is omitted, although the ferules are 
always resorted to. Whatever may be the exact method employed 
of fixing the tube, when once in, it is commonly there for 
life, no other means of removal being usually available except 
that of cutting it out. The ——— that ety accumulates 
is shown in Bin the cut, and as a natural result of the incrusta- 
tion, the rate of the generation of steam becomes diminished, the 
fuel is utilised to a minimum, and, owing to the high temperature 





REMOVABLE 





BOILER TUBES. 





FIG. S 





FiG.7. 





acquired by the tu es,’they expand;to an apnormal extent, and 
cracks and dislocati b inevitable. By the system of 
M. Langlois the removal and replacement of the tubes is rendered 
comparatively easy.* Referring to Fig. 2 the movable tube T’ is 
shown fixed in the plates P and P!, and at the smoke-box end, its 
extremity is strengthened by the mouthpiece A, either brazed on 
to it or forming an original part of it, as represented in Fig. 3. 
The end of the tube near the fire-box fits into a cylindrical hole, 
and to ensure its accuracy a wedge M (see Fig 4) is employed, con- 
sisting of four segments, which can be separated by the web M', 
and to clinch everything and make the tube staunch a steel ring 
B! (see Fig. 2) of a conical shape is finally adjusted. The operation 
of fitting the tubes is performed by inserting a small leaden 
washer 7, in Fig. 5, between the plate and the neck of the mouth- 
piece, which is furnished with shallow grooves in which the 
washer becomes squeezed by means of the screw motion imparted 
by the tenon key C. This latter is supplied with projections to fit 
into the four cuts ¢, made in the thickness of the piece A. The 
same process is carried on at the fire-box extremity, and, to pre- 
vent all chance of oxydisation, the threads are coated with zinc 
mastic. To remove the tubes the ring is first taken off, and then 
they are unscrewed by the same key c, which served for fitting 
them in. The ring is taken off by means of the little apparatus 
represented in Figs. 6 and 7, which is composed of a stirrup or 
handle E, pierced by a screw bolt, and terminated by a cap. Into 
the latter is inserted the articulated piece F, which bears upon 
the ring B', and gradually draws it out. A small spring /, keeps 
the cap in position, but at the same time allows it ‘¢o be inclined, 
so as to penetrate into the tube. 

From some penne carried out it appears that, in France 
during the first three months that a boiler is at work the genera- 
tion of steam is nearly constant. During the next three it is only 
somewhere about 80 per cent. According to the report 
of the commission paves to inquire into the merits ot 
the system of M. ois, it appears to have proved itself worthy 
of recommendation. Five minutes was the average period of time 
required for the removal and replacement of a tube. The 
advantages claimed for his system by the patentee are facility and 
tapidity of cleaning the boiler, a greater amount of solidity in the 
construction of the tubes and their junction with the tube plates, 
a iderable y in fuel, since the evaporative power of 
the boiler would remain nearly constant, and a saving in the items 
of renewals and repairs. 


* For the cuts and substance of this article we are indebted to our excel- 
lent contemporary, Le Genie Industriel. 




















THE REILLY-COMBLAIN RIFLE 


THE competitive trials of 
breech-loading rifles has open- 
ed up a field for invention, of 
which dueadvantage has been 
taken. The result has been, 
and still is, the patenting of a 
vast number of ideas upon the 
subject, of which but few 
have found, or ever will find, 
their way into practice. Of 
the few which have been 
worked out, and have found 
favour with the public, the 
most recent example is the 
Reilly-Comblain rifle, which 
in its various details forms 
the subject of the accompany- 
ing illustration. It isamem- 
ber of that system in which 
the breech-block is drawn 
backward turned up on a 
hinge. The hammer by 
the same movement is 
cocked or half-cocked by 
means of a lever at the side 
of the gun. There is also an 
arrangement for extracting 
the empty cartridge case. In 
our engraving, Fig. 1 is a 
view of a portion of the right 
hand side of the gun with the 
parts in the position they oc- 
cupy after the discharge; Figs. 
2 to 9 are views of various 
parts detached, to which we 
shall pay refer; Fig. 10 
is a side view; and Fig. 11 a 
top view of the breech portion 
of the gun with the parts in 
the position they occupy when 
the breech is open for the in- 
sertion of the p he Fig. 12 
isaview of the underside when 
| =p is ready for firing. 

e 





exploding pin a, Fig. 2, is fitted in a breech block | similar to that used in the Snider 
(shown in side view in Fig. 3 and in bottom plan in Fig. 4) | ever, not hinged to the side, as in 
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lreceives, when th 
front of a bar gq (Fig. 9 
recess in the under side of the block chamber, as seen 
The rear s of the pivoted bar q is 
breech is opened a grooved part ¢ of the 
presses upon the turned-up — 8, thereby 
this bar and lifting up its front end 
extractor bar, The extractor k being 
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case, 

upper side of the pivoted bar q, an 
gun, This spring, however, i 
rifles now made by Messrs. 
bar gq, instead of being in two pieces, are 
improvement simplifies the working parts and 
ob ~olenaiieaniinn, When the breech block 6 
chamber a spring w causes the pivoted q to 
notch o of the extractor bar. : t 

It will be seen that the action of this ridle is exeseding! 
and, having one of these rifles at hand, we can answer 
eee There are but three motions—opening the 
whi cocks the plese, inserting the costeléps, and closing 
chamber for firing. We have not yet tried the arm, but Messrs. 
Reilly, of 502, New Oxford-street—to whom we are indebted for 
our i —inform us that the trials made by them have 
proved highly satisf . Out of one rifle they have had 
consecutive shots, the mn working well, and no hitch ocourri 
We may add that these rifles are now being made in consid 
numbers, and we think its merits entitle it to a favourable recep- 
tion by the public. 
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A COMPENDIOUS COUNTER. 


THERE would be many most valuable applications of a counter, 
or of an instrument for registering the number of revolutions of a 
machine, if we could only find one sufficiently simple as never to 
get out of order, and at the same time bears de 4 little room, 
able to indicate a goodly number of revolutions without attention 
to it. In fact, in many ways a good counter would render 
most valuable service, and very soon repay its first cost by acting 
asa silent check. Take, for instance, such a case as t of the 
South Wales colliery owners, who are obliged to send up their coal 
to ws in their F pews : an wages are often most 
improperly used, and worked to and fro by the ay cme. 
But a simple counter attached to one of the axles wo 
ing of the kind. An ingenious 
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units or elements of the counter consists of three discs. No. 1 has 
ten ections, each one somewhat similar in shape to the limb of 
a Maltese cross. On the axis parallel to that on which is this 
wheel are two other discs, joined together, and of the same thick- 
ness as that of the parallel dise No. 1; dise No. 2, with one tooth, 
beyond it, or it would otherwise prevent all motion, from its 
ing joined to No. 3. On one axle there are a series of No. 1 
discs, with their ten sides, numbered from 1 to 10, and on the 
lel axle are a set of pairs of one-toothed discs and of ten- 
thed discs, each pair united together. On turning the first 
pair its toothed disc (No. 3) turned its opposite disc with its 
numbered sides, one revolution of the driving wheel producing 
one revolution of the driven numbered wheel. At the same time, 
the one-toothed wheel (No. 2), fixed to its No. 1 wheel, also turns 
with it, and each of its revolutions moves forward the opposite 
(No. 1) numbered wheel one-tenth only of a revolution. This 
numbered wheel on being driven through one-tenth of a revolu- 
tion in its turn moves at the same time the next narrow-toothed 
wheel, with its one-toothed disc, requiring ten such impulses to 
make it move through a revolution, and at last itself turning the 
numbered wheel opposite to it through one-tenth of a revolution. 
The machine is, in this case, shown as driven by a ratchet wheel 
and catch, itself propelled by ental bevel gearing receiving its 
reciprocations from a bell-crank connection; but it is of course 
obvious that it could be equally well driven by a rotative move- 
ment. The above machine takes up only about 100 cubic inches, 
and yet it could work, at the rate of one revolution in the first 
w per second, day and night for thirty-four years. 








THE DISPOSAL OF TOWN SEWAGE. 
By Avucustus Hamitton Jacos, C.E., B.A, 
(Concluded from page 333.) 
Sewace is a very dilute manure, and consequently it will not 
- to encumber its value with costly means of distribution. 
ubsoil irrigation consists in laying down underneath the top 
soil perforated pipes which can closed at will, at convenient 
distances apart. When necessary to irrigate the subsoil these 
ipes are closed, and the sewage forces its way through the 
Rites and mixes itself with the soil. With this method there 
will be considerable stagnation of the sewage, the crops will hardly 
ceive the whole benefit of the manure, as it percolates somewhat 
nee than the roots of the growing — as the pipes must be at 
sufficient depth to prevent iujury from tillage operations. There will 
be danger of the holes becoming stopped, and of a deposit forming in 
the pipes and choking them: this method is generally condemned 
y engineers. Irrigation by surface channels is now almost 





ness. and its power of dealing with large quantities of sewage. It 
is subdivided into three systems, viz., catchwork, ridge and 
furrow, and frame and gutter. The selection of these methods 
depends on the physical character of the ground. Catchwork 
irrigation is only applicable to very steep or sloping ground; it is 
perfectly essential to contour the ground very carefully, and on the 
contour lines thus formed gutters are cut in the ground at con- 
venient distances from the top to the bottom of the field, the 
sewage being conducted along the highest point of the field dis- 
charges into the first gutter; this being laid out <7 level is 
ually filled, and overflowing equally throughout its length 
rickles down the pane to the next gutter, which, in its turn, becomes 
full and overflows to the next, and so on till the sewage reaches the 
bottom of the field as pure water. Arrangements can easily be 
made by which first doses may be given to the lower parts of the 
— if it be found that the sewage water is purified before reach- 

g them. The distance between the gutters may be 30ft. or so, 
depending on the slope of the ground. If the ground has too 
great a slope there will be a difficulty from the increased rate of 
motion of the sewage in purifying it, perhaps | in 4 or 5 would be 
about the limit. This is the cheapest mode of irrigating, all the 
gutters, &c., being constructed for about £2 per acre. 

The ridge and furrow method is applicable to perfectly level 
ground, and consists in forming an artificial slope by excavation 
and filling. On the top of the ridge thus formed a gutter is cut, 
which receives the sewage from the main carrier. Ihe pane on 
each side of this gutter is carefully levelled with a proper inclina- 
tion—about 1 in 120—to the furrow, a drain cut in which leads to 
the nearest watercourse; the sewage being led into the gutter on 
the ridge, overflows on each side down the panes to the drainage 
_ in the furrow. The laying out of the —— in this method 

t from £4 or £5 to £15 or £20 per acre. The width of the pane 
on each side of the gutter may vary from 30ft. or less to 80ft., 


Pp. 
The J 4 and gutter method is that used where the ground has 
naturally —_ inclination: gutters are cut radiating from the 
main carriers down the fields; between these gutters the ground is 
laid out perfectly level in one direction, with, of course, a slope 
in the other corresponding to that of the subsidiary carriers; at 
the lower part of the field a drainage gutter is cut to take away 
the purified water. Th» manner by which the sewage is distributed 
is as follows :—The liquid flowing into the carrier runs down and 
is arrested by stop boards, which are simply elm boards stuck into 
the ground transversely to the carriers, These stops cause the 
sewage to dam up, and, rising over the edges of the carriers or 
gutters, flows evenly over the adjoining ground. This is a very 
effectual method of irrigating, and is largely used at Croydon. 
The opponents of the irrigation of land with sewage maintain 
that iderable nui is entailed by the flowing of sewage 
through the open channels, but this objection may be easily met 
by adopting a few simple precautions, viz., a careful filtration, as 
at South Norwood, where the sewage is made to pass through beds 
of burnt earth by covering the main carriers, and by keeping the 
gutters cleaned out and free from the black deposit, which is the 
most fruitful source of nuisance. The filtrate or solid matter 
from the tanks may be sold at two shillings per ton, and will 
enerally pay the expenses of filtering. As to the crops suitable 
or sewage farming purposes, many have been tried, and nearly all 
with more or less success, but the crop which has been found to 
give the best results and require least attention is grass, and of all 
the various grasses that most pre-eminently applicable is the 
Italian rye grass. Sewage is a manure which must be constant in 
its application, and as it is its purification we have to deal with as 
a first consideration, it is necessary to select a crop which will not 
suffer from @ continual application. Grass is a quick-growing 
- and uses up the fertilising matter of manure very speedily, 
and bears a free application of water; it will also take repeated 
dressing with advantage, which other crops will not do. It is 
very advant: to set apart a certain division of a farm for 
root and other crops if there room enough, but it is 
always essential to preserve a certain amount of grass crop 
which will in itself be always ready to receive the sewage for puri- 
fication when it would be inapplicable to others. Sewage has 
been tried with considerable success on cereal crops, but there must 
be great care taken that it is used sparingly, and at a particular 
season; too free a dressing will surely cause the crop to run to 
straw, but a limited dressing in time of drought will of great 
advantage to the ear. At Rugby, under Mr Lawes, sewage was 
applied to oats at the rate of 135 tons to 510 tons per acre; in 
e former case 5jd per ton of sewage was realised, and in the 
latter 1jd. per ton, the quantity of grain being increased in the 
first instance, and straw in the other. Other crops which have 
been successfully grown with sewage are lucerne, a plant alied to 
Clover, rye crop or ordinary rye before it reaches an ear, flax, man- 








— beet, kohl rabi, cabbage, celery*&c. Most of these have 
en farmed at the Lodge Farm, Barkifiz, with metropolitan sew- 
age, under the able superintendence of Mr. J. C. Morton, one of 
the lately appointed commissioners on river pollution, and have | 
returned most satisfactory and uolooked-for crops. Here a crop of 
Gabbages sown in August, and watered three or four times at fort- 
nightly intervals, produced £10 an acre, the plants being 1b5in, 











apart, A of m Ids sown in May, and among which were 
transplanted kohl rabi plants in August, after three dressings, 
making 1100 tons of sewage per acre, produced a return in October 
equivalent to £50 per acre. This result was double that obtained 
from other plots on the farm undressed with sewage, but which 
received a liberal manuring of cowhouse dung, guano, superphos- 
phate, and salt. The only manure applied to a very poor gravelly 
soil to realise very heavy crops is the ordinary don sew- 
age. ‘These experiments were chiefly carried out to s! ow the 
Essex | otgan gardeners the value of sewage for their vegetables 
more than as @ means of purifying sewage in as economical a 
manner as possible, The greater part of the farm has been sown 
with Italian rye which has grown most luxuriantly. 

Many interes experiments were conducted at Rugby by 
Messrs. Lawes and Way on the value of sewage for green crops 
farming. Great accuracy was observed, and the results obtained 
have proved very reliable and valuable for an ordinary sample of 
sewage such as Rugby produces. Four distinct plots were chosen 
in two adjoining fields respectively possessing a somewhat different 
soil. These plots were laid down in meadow grass and treated as 
follows:—No. 1 without sewage, No. 2 with 3000 tons, No. 3 with 
6000 tons, and No. 4 with 9000 tons. The soil was a lias marl of 
a retentive character. The fields were not drained. The amount 
of ammonia was seven grains per gallon, giving a theoretical value 
of 1§d. per ton. It was found that the result of applying sewage 
to mixed grasses was to choke out the finer ones and to develop 
individual species, and to deprive the land of weeds. The results 
obtained for one year were as follows:— No. 1, unsewaged, 4 tons 
18 cwt. per acre annum; No. 2, with 3000 tons of sewage, 
223 tons; No. 3 with | 6000, 35 tons; and No. 4, with 9000, 37 tons. 
The cutting of the crop irrigated with 9000 tons commenced 
towards the end of April, and gave six cuttings, the last being on 
the 27th of November; No. 3 was cut early in May, and gave five 
cuttings; No. 2 at the end of May, also five cuttings; and No. 1 
in the middle of July, with only twocuttings. The value obtained 
per acre from the application of sewage, calculated on the amount 
of milk obtained from cows fed upon the sewage grass, with a 
slight addition of oil cake, was for plot No. 1, without sewage, 
£15 per annum; No. 2, £25 7s.; No. 3, £33 6s. 10d.; No. 4, 
£36 1s. 4d., realising a value for the sewage of ‘931d. per ton, 
against 1°67d., the theoretical value. The drainage water from 
the fields generally contained two grains of ammonia per galion, 
which would give a halfpenny per ton lost. 

With regard to the composition of grass and milk obtained from 
sewage, it was found that though a given weight of sewaged grass 
had not as much dry substance as a similar weight of unsewaged, 
still the dry substance of the sewage-grown grass contain more 
valuable ingredients for the production of milk. The composition 
of milk obtained from sewaged and unsewaged grass was almost 
identical; if any difference it was in favour of the former. - 

The quantity of sewage per acre to be applied as giving the most 
economic results, according to Messrs. Lawes and Way, is 5000 
tons per annum. 

Though the results with meadow grass have been so successful, 
the crop best suited, as before stated, for irrigating is the Italian 
rye grass, from its very rapid growth and its power of dealing 
with large quantities of sewage. This crop requires to be ploughed 
up every third year or so and a root crop taken off the ground, 
when the rye grass is re-sown. This grass can be- grown, and as 
delicately as it is possible to grow it, by means of sewage, by 
taking care that it is cut immediately before it formsseed. If this 
precaution be observed there will be no danger of rankness or 
coarseness. The results at Croydon, and Edinburgh where sewage 
irrigation has been carried on for two hundred years, have been 
as successful as it is possible to be. At both these places grain 
has been cut realising £50 per acre, but £30 to £40 may be con- 
sidered the average. The amount of sewage applied per acre has 
varied from a few hundred tons per annum to 20,000 or 30,000 
tons. At Croydon about 6000 tons are used per annum; at Edin- 
burgh as oth as 20,000 tons. Messrs. Lawes and Way give as 
their opinion that any amount of sewage up to 40,000 or 50,000 
tons may be applied to land with satisfactory results, but that 
these amounts would not at all give the greatest economic value 
of the constituents of the sewage. Five thousand tons per acre is 
that quantity which gives a result neurer to the theoretical value 
than any other amount. With this quantity of sewage applied 
to an acre of Italian rye grass properly laid down 1000 gallons of 
milk may be anticipated per year, which, at 8d. per gallon, would 
represent a gross money return of £33 6s. 8d. As to the esti- 
mated value of sewage, it is an unfair thing to seek out every grain 
of ammonia and put it against its marketable value. A farmer 
uses his manure at certain seasons to certain soils and in certain 
quantities, and even then it will very seldom reproduce its 
marketable value. Sewage must be applied at all times and at all 
seasons, and whatever happens it must be purified. Under such 
circumstances it can hardly be supposed it will reproduce its full 
market value throughout the year, though there are times in the 
season when it may realise considerably more. 





THE LATEST FROM THE UNIONISTS. 


THe Royal Commission on Trades’ Unions has lately been 
engaged in taking evidence concerning the organisation and rules 
of trades’ unions and other associations in the iron trade, and this 
evidence is in some respects sufficiently remarkable. Thus we 
find Mr. John Kane, an eminent man in his way, President of 
the National Association of Ironworkers, recommends puddlers to 
combine farming with their regular avocations, Being asked if he 
was aware that Belgian iron was ing in in iderable quanti- 
ties, he replied:—‘*‘ I am aware that it has been coming in; but in 
the papers it has been much larger than the tonnage in ships,” 
meaning that the newspapers made more of the importation of 
this iron than there was need for; but he allowed that some came 
in. ‘The only cure for preventing the Belgians touching our 
foreign trade,” he said, ‘‘ was to prevent them manufacturing it 
cheaper,” and the only way to do this was, he held, “to let the 
workmen have a certain portion of land in this country to call 
their own, as they have in Belgium.” 

Verily we live in strange times. Of all the panaceas for distress 
in the manufacturing districts ever pro this is surely the most 
original, Being pressed on the point, Mr. Kane admitted that he 
attributed the fact that the working men did not hold land to the 
‘*law of primogeniture;” but he allowed that there was no law to 
prevent a man holding land in England; and another reason he 
assigned for the cheaper production of iron in Belgium than in Eng- 
land was that the taxes were lighter in that country than here. 
Lord Elcho asked:—** Doyou think it would contribute to the pros- 
perity of the iron trade of England if the puddlers were to combine 
farming with puddling?” The witness answered:—‘“‘I believe that 
the more the people go back to the land the richer the country 
will become, and the more parew | the working classes will be re- 
lieved from misery.” We wonder is Mr. Kane an Irishman; he 
manifests the true Celtic love of land, and we scarcely think that 
he 4 ~Y the views of the great majority of British rronworkers. 
Mr. Clay, of the Mersey Forge, gave some very interesting evidence. 
We have only#pace to reproduce a single statement. Speaking of 
taking of contracts, Mr. Clay said:—‘* At the time when the iron 
trade was in a state of considerable activity I could not, I dared not, 
take large contracts, because I could not see my way to fulfil them. 
I might have had my order book filled up then for many months 
of the future; but I steadily refused to entertain any orders what- 
ever.” Simply because at the bidding of the union his men might 
turn out at any moment. 








SouTHERN oF FraNce Rattway.—In the course of this year 
this company will give out orders for forty locomotives. Of these 


thirty are already ordered, viz., ten with eight wheels coupled, and 
twenty with six wheels coupled, 





GOVERNMENT. TELEGRAPHS BiL.--The order of the day for the 


second reading of the Bill for the isition of the telegraphs of 
the United Kingdom has been discharged, the measure being 
shelved ap tly by reason of the debates which are antici- 
pated in relation to certain political questions. We are confident, 
nevertheless, that we have not heard the last of a scheme which 
would allow of our te hh system being organised on a far more 
perfost and comprehensive plan than is at prevent practicable. 

Ew Station aT WarTERLOO.—The works pe his 
station have been commenced upon the part of the South- 
Comecay. They will consist mainly of the wi of the exist- 
ing uct for the provision of three platforms of about 500ft. 
long, the greater portion of them covered. This station will super- 
sede that at Blackfriars, and will be a great public accommodation 
to the inhabitants of Southwark, especially those in the direction 
of Lambeth, as well as to the travellers by the London and South- 
Western, who will thus have ready access to the Charing Cross 
and Cannon-street stations. The South-Western trains will not 
run upon the Charing Cross line, but discharge their passengers at 
Waterloo, who will there have immediate access to the trains 
passing right and left to Charing Cross and Cannon-street. 

THE Moyt Oznis Ramway.—According to the latest reports 
which we have received from Mont Cenis, the only delay in 
opening the works now consists of the execution of a few unimpor- 
tant directions by the Imperial and Royal Commission, in relation 
to interlocking of the signals at three road crossings, upon which 
its centre rail is raised and depressed as occasion requires. The 
commission has directed, as we are informed, that on the comple- 
tion of these details the line may be opened for goods traffic, and 
thereafter for passengers, when the present Imperial Grand 

Vitesse of diligences and fourgons will . discontinued. To-day 
(Friday), webelieve, atrip train will go over the line, conveying his 
Grace the Duke of Sutherland, Messrs. Brassey, Brunlees, Brogden, 
and other gentlemen. It is now satisfactorily ascertained that the 
distance between St. Michael and 8 about forty-seven and 
a-half miles, can be accomplished easily in about four hours, 
against ten and twelve hours and upwards, taken by the diligences 
drawn by seven horses in some parts and thirty mules in others. 

TriaL Trip.—On Tuesday last the steamship North-Eastern 
wade her trial trip from Sunderland Docks, realising on the return 
voyage, by patent log, a speed of ten knots per hour, the engines 
indicating 376 horse-power, with 74 revolutions, and 274 inches of 
vacuum. The hull was built by Messrs. Richardson, Duck, and 
Co., of Stockton, and is finished. with their usual good taste and 
first-class workmanship. The dimensions are 190ft. long by 29ft. 
beam, and I7ft. depth of hold, carrying capacity in dead weight 
1000 tons; she is fitted with water ballast, and is adapted for any 
general carrying trade. The engines are of 90-horse power nominal, 
surface condensing, and have been coustructed by the North- 
Eastern Marine Engineering Company, Limited, from the patented 
designs of Mr. J. F. Spencer, C.E., managing director; the cylinders 
are 38in. diameter, and 30in. stroke, and the working pressure is 
25 1b. These engines are similar in design and equal in finish and 
workmanship to upwards of fifty pairs of much larger power 
(averaging 200-horse power each pair) supplied to the Peninsula and 
Oriental Company, the Inman line, the Canadian Mail Company, 
Austrian Lloyd’s, and other steamship companies and owners. 
These engines are quite distinct in design from any made in this 
district, and by saving twenty working joints in the air pump, 
connections are maintained at a much less cost than those of the 
ordinary construction. The trial was in every respect satisfactory, 
and concluded with the usual tuasts. With reference to the now 
all-important economy of fuel in steamships, it may be mentioned 
that in a recent voyage of the steamship Zeta, from Liverpool to 
Rio Janeiro, 80-horse power engines, designed by Mr. Spencer, and 
fitted with his patent improved arrangements for economising fuel, 
the daily consumption at sea, under full steam, during the entire 
voyage, was 8 tons 2 cwt., with an indicated horse-power of 337. 
The North-Eastern Marine Engineering Company are now com- 
pleting six pairs of engines, with the same arrangements as those 
in the Zeta, from which equally economical results are expected. 

EX PERIMENTS WITH PALLISER SHOT.—On Wednesday a series of 
experiments were carried out at Shoeburyness to test the suita- 
bility of the royal dockyard ballast iron, known as “‘ Seely’s pigs” 
for the manufacture of Palliser chilled projectiles. The followin 
projectiles made by Sir W. Armstrong and Co., were supplied an 
fired from a 7in. rifled muzzle-loading 7-ton gun against service 
Palliser shot and shell at a 10in. solid rolled plate, manufactured 
by Sir John Brown and Co., the gun at seventy yards, and the 
charges 22 1b. L.g.r. powder, viz:—7in. shot and shell, marked OC, 
of ballast iron entirely ; shot and shell, marked R, made of equal 
proportions of ballast and Redsdale iron; and shot and shell, 
marked B R, formed of unequal proportions of ballast and Reds- 
dale iron. Round 1.—C shot, weight 1131b., ogival head of 1:25 
diameters ; struck near proper right upper corner, about 17in. 
away from proper right end. A notch of 18in. along the top edge 
and 8in down the face of the plate, and extending two-thirds of 
the thickness was knocked out ; the remaining back part badly 
fractured with two cracks extending through to the rear, over a 
length of 7in., and with a gape of one inch. Penetration of shot 
83in. The hit was near a bolt-hole, but at the same time was 
directly over one of the buttresses of 5in. wide, 16in. deep iron 
planks supporting the target. Round 2.—Palliser service cored 
shot, weight 113lb., with ogival head of 1°25 diameter; struck 
19in. from proper right end, and 23in. from base ; head of shot re- 

maining in hole, but driven out by No. 3 round, when the pene- 
tration was measured at 8jin. Plate bulged in rear about an inch 
and fissured. Round 3,—Palliser service shell filled with sand to 
weight of 114 lb. 6 oz., with 1°5 ogival head ; struck 3ft. Llin. from 
right end, dhd Gin. from top edge, which was driven up an inch 

over 14in.; shot-hole 94in. by 10in., just joining bolt-hole; head 
of shot sticking in the plate, but dropped out at sixth round; pene- 
tration, 5‘85in.; b at rear in., and a crack of over 3in. long. 

Round 4.—C shell filled with sand to weight of 114]b. 6 oz., head 
15 d.; struck under No. 3 round, 2ft. 10in. from right end, and 
14in. from base ; ripple clean, without any crack; head of shell 
rebounded to the front; slight bulge in rear, no cracks, 
Round 5.—R shot, weight 114 1b. 80z., head 1°25 d.; struck about 
6ft. from proper right end, and 12in. from top edge, which was 
bulged a quarter of an inch; head of shot sticking in the plate ; 
ripple broken off, and edge of shot-hole broken through for about 
two inches into a bolt-hole. Back of plate sup by an iron 
plank mattress ; bulged half an inch; no cracks. Round 6.—R 
shell filled with sand to weight of 116lb. 80z., head 1°5 d.; struck 
about 6ft. from right end and 17in. from base; ripple lip broken 
off ; shot head rebounded out of shot-hole to the front ; penetra- 
tion 6'65in. Plate against an iron plank buttress, but bulged at 
rear jin. ; no fissures behind nor in front. Round 7.—B R shot 
weight 113lb., head 125d. ; struck 8ft. Sin. from right end and 
llin. from top edge, which was bulged up about an inch over 1lin., 
and a crack made from shot-hole 3in. long.; head of shot rebounded 
to the front ; penetration, 8°35in. In rear large bulge of 14in. 
outwards, and plate cracked with fissure of over 4in. Round 8.-- 
B R shell, filled with sand to weight of 1141b. 6oz., head 1°65 d. ; 
struck under No. 7, and 14in. from ; clean ripple all round 
the hole ; head of shell rebounded to the front ; penetration 8°4in. 
Plate bulged and badly cracked behind. Round 9.—C shot (in 
repetition of first round); weight 112 1b. ; head, 1°25 d. ; struck in 
fair place farther to the left of the plate, the head of the shot 
rebounding to the front; penetration, 8in. ; ripple ~~ without 
fissures, Plate bulged behind into a dome two inches high, and 
some 18in. across, the round being nearly cracked out. From the 
above details there would seem to be a small percentage in favour 
of the superior qualities of the service-chilled shot. The penetra- 
tion was in some cases remarkable for projectiles of this diameter. 
The plate forming the target—one that had been tested at Ports- 
mouth —is 19ft. long, 3ft. 6in. wide, and weighs about 12 tons, 
The elevation of gun with which the practice was made was from 
ten to fifteen minutes, with an allowance for deflection of from 
three to ten minutes right, —Standard, 
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RAILWAY MATTERS. 

VALUABLE coalbeds have been discovered in the line of Cape- 
town and Wellington Railway. The Government have authorised 
explorations to be made. 

THE Spilsby and Firsby line has been opened for traffic. It runs 
from Spilsby to Firsby, and the traffic is being worked by the 
Great Northern Railway Company. 

THE junction of the Great Southern of India Railway with the 
Madras Company’s south-west line at Erode was effected in 
February last, thus connecting Tanjore and Trichinopoly with the 
Madras Railway system. 

THE new goods station at’ Dumfrochar-road was first used on 
Thursday last, and for the unloading of an unusually large and 
fine boiler from the works of Mr. Wilson, Lily Bank, Glasgow, 
intendot for the new sugar refinery now erecting at Dumfrochar- 
road. 
AT the request of the Government of Madras the Madras Com- 

pany’s engineers are now engaged in surveying a line between a 
point on the company’s south-west line and Cochin. It is hoped 
that a good and not expensive line may be found. The length of 
line will be about sixty miles. 

A CIRCULAR has been sent out to the shareholders of the South- 
Eastern Railway Company in favour of a line projected from 
Boulogne to St. Omer. It is considered to open an important 
route, and it would naturally, when completed, increase the traffic 
of the South-Eastern Company. 

THE want of a better terminus for the Madras Railway on the 
western coast than Beypoor had long been felt. Attention had 
accordingly been directed to the neighbouring port of 
which, from its commercial importance, population, and na 
harbour, offers advantages as a terminus. 

THE question of the construction of the Metropolitan District 
Railway on the Thames Embankment came again under discussion 
at the meeting of the Metropolitan Board of Works on Friday. 
The company having offered to deposit £40.000 as an earnest of 
their intention to prosecute the work. the board agreed to refer 
the matter back to the committee to make, if possible, harmonious 
arrangements. 

THE French railway authorities have warned all persons dis- 
»osed to make use of their lines for suicidal purposes that they are 
ikely to be baffled in their object, all the engines now in use in 

France being provided with an instrument called a chasse pierre, 
which, like the American “ cowcatcher,.” throws aside whatever 
impediment it meets on the line. But the other day a man seek- 
ing to be crushed to death on the Amiens line was thus dealt with 
by the chasse pierre, and escaped with a broken arm. 

Own Monday morning about seven o’clock an accident occurred at 
the Windsor station of the South-Western Railway. The guard of a 
goods train, while between the trucks uncoupling, was knocked 
over by the engine of the train and badly crushed, the ashpan of 
the engine breaking one of the poor fellow’s thighs and otherwise 
seriously injuring him. Mr. Cheeseman, the station agent, was 
immediately upon the spot, and Dr. Eton having been sent for the 
sufferer was removed to the Windsor Royal Infirmary, where his 
injuries were attended to by the house surgeon. 

A NEw line of railway, unimportant in a commercial aspect, but 
which will be welcome to Gr tenis and the agg 
opened on Tuesday. The line is that of the Tees Valley, about 
nine or ten miles in length, which joins the Stockton and Darling- 
ton Railway, near Barnard Castle, and goes to within a short 
distance of the celebrated High Force, a magnificent waterfall. 
The scenery in the neighbourhood is some of the most picturesque 
in England; while the long stretches of moorland, on which grouse 
abound, which extend into Westmoreland, will afford ample 
pastime for the sportsman. 

THE Movimento of Genoa relates that a train from Upper Italy 
ha’ lately a narrow escape from destruction on the line from 
Bologna to Florence. It consisted of nearly forty wagons, and was 
descending the Apennines at so frightful a speed that the brake 
had no longer any power over it. The conductor and engineer, 
after making repeated signals of distress, gave themselves up for 
lost. Fortunately a pointsman at a particular station, guessing 
the danger from the strange noise made, hit upon the idea of 
turning the course of the engine into a sideway which led up the 
mountain into a stone quarry. This was quite a stroke of genius, 
ag the speed of the train, forced to mount instead of descend, was 
speedily checked, and all disaster prevented. 

THE directors of the London, Brighton, and South Coast Com- 
pany have given notice of a special general meeting on the 21st 
inst., at which they propose to submit a bill to authorise the com- 
pany to abandon certain works; to confirm an agreement entered 
into for reference to arbitration of matters in dispute between the 
company and the Surrey and Sussex Junction Company and other 
parties to the pending suit in Chancery: also a bill for establish- 
ing a working union of the South-Eastern and London, Brighton, 
and South-Coast Companies; for confirming an agreement of the 
companies in that behalf, and for authorising the admission of the 
London, Chatham, and Dover Railway Company into the union. 
It is also intended to submit an agreement entered into between 
the London and South-Western Railway Company and the 
London, Brighton, and South Coast Railway Company, dated the 
30th of April last, confirming and modifying certain previous 
agreements between the two companies respecting the Portsmouth, 
the Epsom and Leatherhead, and the Wimbledon and Croydon 
Railways. i 

THe Board of Trade have laid before the House of G a 


NOTES AND MEMORANDA. 


TRE weekly production of Bessemer steel may be estimated as 
follows :— England, fifteen works, fifty-two converters, 6000 tons 
per week; Prussia, six works, twenty-two converters, 1460 tons 
per week; France, six works, twelve converters, 880 tons per 
week; Austria, six works, fourteen converters, 650 tons per week; 
Sweden, seven works, fifteen converters, 530 tons per week; 
Belgium, one works, 100 tons per week; Italy, two works. 

More than half of the whole carrying power of the railways of 
the United Kingdom, devoted to goods traffic, is occupied in the 
conveyance of So far as we can judge from returns, which 
do not always distinguish the kinds of goods ied, the 
traffic of the railways of the United Kingdom in 1865 was as 
follows:—General merchandise (not eae ie stock), 36,800,000 
tons; minerals, 18,300,000 tons; total, 55,100,000; and coke, 
59,500,000 tons; total, 114,600,000 tons. 
In a addressed to the French 


Academ: Reisert 
announces that the general belief held by farmers 


, M. 
that a severe 


frost kills noxious insects and larve that grub in the earth, isa 


fallacy, the only effect of the frost being to drive them still ape 
into the earth. He found that while the thermometer s at 
5deg. Fah., and the ground was covered with snow, the soil at a 
depth of 20in. was not influenced by frost, and below this line 
the larve was to be found, descending still further as the cold 
increases. 


A PAPER by M. Savary has been read at the French Academy 
of Sciences on a voltaic pile consisting of sulphur, charcoal, and 
salt water. The couple of this new combination is formed, on the 
one hand, of common zinc dipping into a solution of hydrochlorate 
of soda, and on the other of a piece of coke encircled by a few 
coils of copper wire and introduced into a porous vessel containing, 

les salt water, a certain quantity of flower of sulphur. 
seems to show that a couple so com almost as intense 
as that with sulphate of copper, and is also very economical, 


As regards the law of increase of coal consumption, both expe- 


rience and lead us to believe that the increase takes place 
in a geom series, by multiplication rather than by mere 
addition. The follc numbers will illustrate the difference in 
question :— 
Arithmetical Series, increasing 
by addition ... ... 2 » 1234 5 6 7 8 
Geometrical Series, increasing 
by multiplication... .. .. 12 4 8 16 32 64 128 


A NEw process for producing an excellent article of white lead 
has been pare by M. A. Giffard. Granulated metallic lead is 
placed in a barrel, with one-fourth its weight of water. By a 
suitable arrangement the barrel and contents are rotated about 
forty turns per minute, while a continuous current of air is forced 
through at the same time. After revolving for about two hours 
almost ull the lead will be oxidised, and now a curtéht of carbonic 

is substituted for the air, and the rotation continued for five 
ours longer, when the true white lead, which constitutes almost 
the entire contents of the barrel, can be separated by decan 
washed and dried. 

ENGLISH capitalists of a.speculative disposition are turning their 
attention to the oil resources of northern Italy. This country has 
been known for ages to be rich in petroleum of uliar qualities 
and of a natural transparency. In Barigazzo the oil appears on 
the surface of small pools of water, and throughout the whole of 
the hills of the northern sections there are unmistakeable geological 
signs of the existence of petroleum deposits. There are oil wells 
at Monte Bonello which have produced eleven tons of oil per day, 
and this at a depth of less than 160ft. The Italians seem entirely 
apathetic about developing the oil resources, but the introduction 
of English capital and American machinery will make petroleum 
one of the most profitable of Italian industries. 

Mr. ALFRED TRIBE has been experimenting with bismuth, to 
ascertain the correctness of Professor Tyndall’s statement that the 
anomalous expansion of water in the act of cooling below 40 deg. 
C., or 39°2 deg. Fah., is by no means an isolated instance of the 
kind, but that other bodies, and particularly molten bismuth, par- 
ticipate in this extraordinary property of expanding near the point 
of solidification. Mr. Tribe, ina paper read before the London 
Chemical Society, expresses the opinion that the analogy between 
water and bismuth is imperfect, since in the case of molten metal 
there is no perceptible range of temperature through which it ex- 

ands on cooling. The act of solidification is itself accompanied 
“ an increase of bulk, but there is no evidence of this expansion 
taking place prior to the act of crystallisation. 


M. Basamo has presented to the French Academy @ A 
both elements of which consist of iron, the one being 
a solution of chloride of calcium, the other in dilu 
acid, the two solutions being separated by a are ce e iron 
in the sulphuric acid acted as the positive element, an other 
as negative. A constant and quite an intense current is obtained 
by this arrangement. Another novel battery, termed an “ electric 
buoy,” is now being experimented upon at Cherbourg. It consists 
of a zinc plate and a cylinder of carbon, attached to a cross-piece 
of wood, having sea water as an exciting liquid. Still another 
variety is that M. Miergue, of Bonfarik, consisting of a cylindrical 
cell of porous carbon, containing nitric acid, and an exterior cy- 
linder of amalgamated zinc in a cell full of water. 

TuE following table will show that when we can get accurate 
statistics of the consumption of coal we find the increments inde- 
finitely increasing, in the manner rather of a geometrical than of 
an arithmetical series :— 





return which shows that if the bills passed in the last eight 
sessions, 1860-67, for making working arrangements between railway 
companies and for amalgamations should all be carried into effect, 
the working arrangements will have added about 3000 miles to the 
mileage of the working companies, and the amalgamations will 
have added about 4000 miles to the mileage of the companies thus 
absorbing or uniting to them others. In the present session 
fourteen bills have been proposed for working arrangements relative 
to eighty-five miles, and nine amalgamation bills relating to 540, 
the chief of these nine being the proposed working union of the 
Brighton (296 miles) and the Chatham (133 miles) with the South- 
Eastern, the longer line of the three. At the end of the year 
1866 there were open in England 9701 miles of railroad, and dslese 
companies owned, leased, or worked no less than 8481 miles; in 
Scotland, in like manner, five companies had the control of 2193 
of the whole 2244; and in Ireland seven companies had the control 
of 1547 of the whole 1909 miles. The Board of Trade annex to the 
return a map of Great Britain showing the “districts” of these 
companies as far as concerns Great Britain. 

THE Irish Railway Commission speaking generally of Irish 
railways say that the rolling stock on an average has been well 
maintained, and is now in a fair state of efficiency, but that the 
permanent way is, on the average, somewhat below that condi- 
tion. The authorised capital of the fifty railways carryirg traffic 
over 2124 miles at the time these inquiries were made was 
£31,999,459, The last published accounts show that the ordinary 
and preference capital actually raised amounted to £20,071,442, 
and the borrowed money, including floating liabilities, less floating 
assets, to £8.348,647. The capital necessary to complete the works, 
including rolling stock, was £782,344, making a total of £29, 202,433. 
The estimated net corrected annual revenue was £897,502, The 
Commissioners find it difficult to say whether the rate of increase in 
the gross earnings of thirty-nine railways completed be more or 
less than what may be attributed to the natural growth of traffic, 
although from the facts of the case they seem to think it fair to 
assume that the future net revenue will be materially augmented. 
With respect to railway extension to districts not hitherto accom- 
aero . seems to 2 sony eg clear that the limit of 
unai undertakings m reached, if i 
pufling ’ g' ed, if not passed, in a few 



































Total quantity of coal im- 
Year. ported into London. Increase in fifty years. 
Tons, Tons. 
1650 216,000 —~ 
1700 428,100 212,100 
1750 688,700 260,600 
1800 1,099,000 410.300 
1850 3,638,483 2,539,883 
1863 5, 119,887 5,696,170 
Tue manufacture of steel has increased very much during the last 
two France has produced cwt. of :— 
Puddled Cement 
| steel. steel, | Castetecl. | “steel, Total. 
847 | 6780 44,140 4440 os 55,340 
1857 | 227,350 172,056 113,134 - 512,540 
1867. | 350,000 150,000 160,000 500,000 1,160,000 











In 1867, therefore, France produced more than twice as much 
steel as ten years ago, which enormous increase is essentially due 
to the ‘introduction of the Bessemer process; the inorease 
mt 1857 is principally due to the introduction of puddling 
stee 


Tue strength of aluminium bronze approaches the avera 

strength of cast steel, a statement which would sound im 

if not corroborated by experiments made by Mr. Anderson, Royal 
Gun Factory, Messrs. Simms, London, and Mr. Morin, Nanterre, 
where it was found that the tensile strength of this metal is of 5328 
kilogrammes to the square centimetre. At the same time a very 
important = was determined—the transverse strength or re- 
sistance to being bent. This was found to be for brass 2°22, gun 
metal 0°15, aluminium bronze 0°05. That is to say, three equal 
bars of these different metals were fastened at one end so as to be 
perfectly horizontal, a certain equal weight was placed at the free 
end of each bar, and the result measured by an instrument for 
that purpose. Brass bent at 2°22 deg. of the instrument, the 
other metals as indicated above, thus showing the resistance of 
aluminium bronze to be forty-four times greater than brass. 





MISCELLANEA. 

THE bridge over the river Beas has broken up through the heavy 
rains. 

AN energetic movement is being made to establish Zoological 
Gardens in New York. 

Tue Staffordshire puddlers are'showing a disposition to go to 
work at the reduced prices, 

Tre Eastern Coast Canal in the Madras Presidency is to be 
widened at a cost of Rs, 2510, 

PRELIMINARY steps are being taken for the formation of a Science 
and Art Department for Ireland, 

Gas TAR, the essence of dirt and bad odour now produces our 
finest colours, and our best detergents. 

Tux improved soldier's knapsack is still delayed, in spite of the 
urgent a se for its immediate introduction. 


fortified enclosure in course at Peshaburg 
will probably ont a few millions of mt guaies 


Tue Lieb'g’s Extract of Meat Company seems to be prospering 
greatly, in spite of the serious difficulties it has had to enopunter. 


Rs. 74,918 are to be spent on special relief works in the Madras 
—. The improvement of irrigational works only will be taken 
in hand. 

Tue chapel in Hampton Court Palace has been repaired and its 
interior accommodation improved by the remoyal of the old- 
fashioned high pews. 

Ten thousand rupees have been placed at the disposal of the 
conservator of the port at Cochin for the protection of the town 
from the encroachments of the sea. 

‘“‘Fiint Jack” is liberated from Bedford gaol, and the trade in 
forged flint arrow heads has again become active, principally 
through the agency of farm servants. 

AN ‘‘agglomerated coal” manufactory, where all the dust of 
that material is made into cakes, has now been set up at Leghorn, 
and is expected to be sufficiently profitable. 

INTELLIGENCE from Burmah states that @ contract has been 
entered into for the construction of a tel line between Man- 
dalay and the British frontier at Thyet Nyo. 

Tue London gas companies have at last submitted, and under 
the new arrangements will have to supply sixteen-candle gas at 
3s. 9d. The suburbs sigh for an extension of the arrangement. 

In the Seychelles Islands masonry work in coral is wy Ay wy in 
lieu of wood. The coral around these islands is said to be in- 
grossing at a rapid rate, shoaling the bays, and extending the 

Ss. 


Tux select committee of the Commons to whom the Liverpool 
Tramway Bill was referred decided on Friday that the preamble 
rp prev The line runs from north to south of the borough of 


vi 

Av order, it is announced, has been received at New York from 
Athens for truction of an armour-plated vessel for the 
Cretan perm vessel is to be built at once at a cost of 

Tue wooden bridge at Lintz, in Austria, has just given way, a 
large and heavily laden vessel having struck against one of the 

jiers. A large number of persons on the bridge were thrown into 
the ver and drowned. 

ROAD: are to be constructed between Andiputti and Allinagram 
in the Madura district at a cost of Rs. 33,680, and between Sheva- 

nga and Tyaputare at a cost of Rs. 41,050. An allotment of 
Ris. 10,000 for roads in Nellore has also been made. 

THE construction of a new steam be for the Emperor has 
been ordered at Havre in a private building yard. It is to be 
called the Hirondelle, and will be built for great speed on an 
entirely new plan. It will probably be launched early in October. 

PaPeR currency is established by law in Brazil, the United 
States, Austria, Turkey, Italy, and Russia. In Brazil it is at 50 
per cent. discount, in the United States at 40 per cent., in Turkey 
at 20 per cent., in Italy at 15 per cent., and in Russia at 12 per 
cent. 

AN extensive mountain slip took a few days back in the 
village of Oberbilton, canton of is, in Switzerland. The in 
habitants, warned in time, had left their houses, which, for the 
most part, have been overwhe Large masses continue to fali, 
accompanied by loud reports, 

Mr. Ray SMEs calculates that out of every 21d. received by the 
Post-office, 6d. is the cost of delivery, and 15d, the profit, and argues 
that the reduced charge of one halfpenny for postage would pro- 
duce, in consequence of the inc’ number of circulars and 
newspapers, the same net revenue to the exchequer as at present. 


AT Toulouse a few days ago the population of the town were 
surprised at seeing the ground covered with a yellow dust. This 
phenomenon, which is known under the name of a shower of 
sulphur, is produced by a current of air passing over extensive 
pine forests or masses of flowers and carrying with it the pollen 
produced, which is afterwards brought down by rain. 

TRIAL is being made of a new printing machine at the Times 
office, which is expected to transcend anything yet extant. The 
paper is made in an immense length, and delivered out from a 
roller. The machine is intended to print 46,000 sheets or 23,000 
perfect copies per hour, which is a greater number than has ever 

et been accomplished; and it also cuts the paper into sheets, folds 
ikem, and records the number printed. 


A PROSPECTUS has been issued of the Anglo-Mediterranean Tele- 
ph Company, with a capital of £260,000, in £10 shares, for lay- 
oe a deep sea cable from Malta to Alexandria (about 900 nautical 
miles), and making arrangements for the acquisition of the land 
line now on the point of a from Susa to Sicily, adistance of 
about 1300 miles, thus establishing a substantial of the direct 


telegraph line from England to India, recomm by the recent 
Porllamentery Committee. 

Ir is understood that the Indo-E Telegraph Company, 
hide wan brought out about three weeks back, for the construc- 


tion of a line to India through Russia and Persia, have obtained 
the whole of their Tn ny capital of £450,000. The Russian 
Government are 8 ; ae [a og . wer steamer at Y~ = 
posal of the co ‘or three mon soundings for the 
cable in the Black Sea. Meanwhile, the Persian portion of the 
line will be commenced, and is expected to be completed within 
twelve months. wilds Vinee ¢ 

THE vast mining operations for coal in the . 
are pointes effects which have long been Ramee ys ay 
engineers. The local papers state that a subsidence at Hill 
one mile and a-half from Wolverhampton, on the Duke of Suther- 
land’s property, has lately taken — of a very serious nature. It 
continued for several and resulted in a cavity fifty-four 
yards wide and about twenty yards deep. upwards 
of one hundred tons of e, and a great quantity of clay 
have disappeared. The sides of the opening are said to be very 
precipitous. 

TueE following statement has been submitted to the Metropolitan 
Board of Works of the moneys which are required for the comple- 
tion of the works now 2 —.. ag” RiP to 
the Mansion House: Com ions, &c., ,000 ; engineering 
works, £56,000. North and south embankments : Com 
&e., £250,000 ; cngfnowing weeks, £790,000. Additional works : 
Park-lane improvement, £125,000 ; Chelsea embankment, £236,000; 
Thames embankment approaches, £230,000—Total, 026 ,000; 
Deduct cash balance, loan, and payment from St, Thomas's 
Hospital, £244,759, Net amount, £2,026,241. The estimated 
amount to be received from sale of land: Thames embankment, 
north, £76,250; southern embankments, £31,612; new street to 

Mansion House, £2,007,862. 
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TEN-HORSE POWER PORTABLE EXPANSION ENGINE FOR ECONOMISING FUEL, 
SPECIALLY DESIGNED FOR INDIA AND THE COLONIES. 


BY MESSRS. RANSOMES AND SIMS, IPSWICH. 
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ALTHOUGH portable engines are well-known to most of our readers, 
yet it has required _—— amount of experience and labour on the 
part of our most celebrated manufacturers of this class of ma- 
chinery to ny them in all their various details to countries like 
India, where the transport is always difficult and fuel extremely 
scarce and expensive, 





We have selected the 10-horse power 
standard expansion portable engine manufactured by Ransomes 
and Sims as one of the best examples we know of this special class; 
it was awarded the gold medal and first prize at the Exhibition of 
Berar, in India, held in February, 1868, as the engine best adapted 
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for India, for the solidity of its construction and its economy in 
fuel. The same engine received the first prize at the competitive 
trials at  } ae at ee in es consuming ony 1°66 =, 
grammes of ordinary Frenc per horse-power per hour, and the 
double cylinder engine of the same type was coenlal ten prize of £15 
at the Royal Agricultural Society’s Show at Bury in 1867. These 
engines are constructed from 6-horse power to 20-horse power, and 
their averageconsumption does not exceed 3°51b. per horse-power per 
hour of ‘aslo The general construction of the engine is very 
strong, steel and wrought iron being used wherever practicable, and 
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the various parts are amply strong and well-proportioned, so as to 
work up to times the nominal horse-power. _ The travelling 
gear, wheels, and axles are immensely strong and calculated to 
resist the most severe shocks. No wood is employed under the 
engine, and the carriage is constructed entirely of wrought and 
cast iron. The axles are of the very best scrap iron 2in. in dia- 
meter in the naves, and the iron forecarriage is constructed so as 
to adapt itself to the inequalities of the road by means of a 
spherical locking gear, so that although one wheel may go into a 
hole or come in contact with a large stone or piece of rock, the 
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IMPROVED PORTABLE ENGINE. 
BY MESSRS. RANSOMES AND SIMS, IPSWICH. 
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weight of the engine is distributed over all the four wheels, owing 
to each end of the fore axle having a considerable movement verti- 
cally as well as ees whereas with the construction usually 
employed in portable engines when one wheel is on lower ground 
than the others, the total weight is only carried upon three out of 
the four wheels, on account of the ordinary fore-carriage not permit- 
ting any upward or downward movement of the wheels, whereby 
an undue strain is brought to bear Ae the axles. The boiler of 
this engine is of the ordinary tubular class, and is made sufficiently 
strong for a eg see of 100 Ib. on the square inch, and is 
tested to 200 lb. with hydraulic pressure. The total heating sur- 
a is 176 square feet, there are thirty tubes each 2jin. diameter, 
the the fire-box i is arranged to burn almost any kind of fuel, with 
ssodidections in the grate bars according to the nature and quality 
of the fuel. The diameter of the cylinder is 10in., the stroke 13in. 
the number of revolutions per minute 140 to 150; the piston rod 
l1jin. in diameter, and the valve rods are all steel; the crank 
shaft is of the best fagoted scrap, the main bearings’ are 3in. in 
demain and 5in. wide. 

_. The engine is fitted with a feed water-heater or reservoir, which 

7 laced in the smoke-box of the engine in which the water, 
before being supplied to the boiler, is heated by the exhaust steam 
and hot air passing from the fire-box to the chimney. A double 
feed pump is in connection with this heater by means of pipes 
shown on the side of the engine ; one pump draws the cold water 
from the supply tank and d es it into the heater, the other 
is supplied with hot water from the heater and — jit into the 
boiler. The temperature of the feed water, when leaving this 
heater, is found to be quite up to’ boiling point, and the arrange- 
ment saves at least 10 per cent. in fuel. 

Fig. 1 represents a plan of this engine. Fig. 2, an elevation; 
cpa an end view from the fire-box; Fig. 4, a section of the 

ler and slide box, which shows the arrangement for jacketing 
the Ope a and covers with steam. 

The slide valves are on the gridiron principle, and the pressure 
of the steam is removed from the back of the valve by means of 
metallic — uilibrium relief rings kept up to the faces of the slide 
case cover by means of spiral springs; these valves are found to be 
- easily moved when the pressure of the steam is on as when it is 
off. 

The cut-off or See valve is worked by a movable eccentric, 
the position of which can easily be altered so as to cut off the 
steam at one-fifth, one-fourth, one-third, and one-half. The 
arrangement for adjusting this eccentric is very simple: it is held 
in its place by a nut screwed to a bolt fixed to the fast eccentric, 
under which is placed a pointer which slides on > graduated 
with the various grades of expansion and fixed to the other 
eccentric, and the engine driver has only to adjust the loose 
eccentric until the pointer sendieee the mark in the grade which 

corresponds with the point at which the steam is cut off in the 
stroke of the piston. 

Fig 5 represents a complete section of the piston. These 
pistons are of malleable cast iron, and are fitted with two self- 
adjusting rings. These rings are of an arrangement specially 
designed by IMessrs. Ransomes and Sims, to suit countries where 
it is inconvenient to get such details renewed. The evil —s 


from having piston rings that require often to be renewed is 
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that, through the difficulty experienced in getting them repaired 
in foreign countries, it frequently arises that the owners run their 
engines with leaky pistons, and the waste of steam thereby in- 
curred involves a great increase in the consumption of fuel. The 
rings are made of cast iron, and are made very thick so as to allow 
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The general pro ms of these engines are very good, and all 
the details of Fs mane agh construction are carried out with 


as. much care and skill as = the best loomnetive or marine 


practice. 
The accompanying diagrams taken at different times show that 
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ATMOSPHERIC LINE 


ample metal for wear; each ring yey meg eet Seo 
or adjusted to the cylinder as as it wears by a 
The rings are placed at right angles teach other was to 

oint. piston rings last in general from seven to eight years 

fore being worn out, and remain steamtight throughout the 
whole time. 

rs, 6 shows the rings when new and compressed to the size of 


the rings extended and the tion of the springs, 
scl, {shows the rings extended and the portion of the spr 
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the action of the valve is as nearly perfect as 
strokes. The most complex of 
give diagrams possessing an appreciable capadually.. 


ible on both 
ive gear fail to 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents.) 





CIVIL ENGINEERS FOR INDIA. 

Srr,—Your late article under the above head puts the case of 
the intending exile most clearly and, as usual with THe ENGINEER, 
a Such an article is a true ventilation of the subject, 
and gives matter for consideration both to employer and employé. 

One great fact that you allude to—‘‘a life in our I 
sions ”—is one that is by many young engineers not sufficiently 
considered. Granted that the life of an engineer isa 
useful—very useful—one; yet it has to be reme 
solitary and, beyoud a professional view, a pa 
one. The best years of one’s life are spent in @ 
almost dangerous climate, away from friends and 
tions, and just now, short-handed as the depart of 
works is, weighed down in most cases with an almost interminable 
amount of hard work, that men at home, even in a good climate, 
would look upon as “‘ very hard lines.” 

Most executive engineers with heavy divisions to manage have 
full twelve hours’ work a day, i.e., from six a.m. to six p.m., @ 
third of which is spent out of doors in a sun and heat that at times 
makes one hate existence; and all this for what? For the first 
five years, nothing; after this, with luck, the possession, after, say, 
another three or four years, of enough money only to get home for 
ayear, This is fact; and-after so long a time spent out here there 
is nothing for it but to return, married, perhaps, to grind and save 
enough to get one’s family home for their health and education, 
while the engineer must stop in the country to save still, to keep 
them there. Oh, my brothers! you who have bread and butter at 
home at least, stop where you are, until it pleases Heaven to 
soften the heart of the Indian Government, to pay men enough to 
enable them to repay themselves for the pn exile of this 
country. No other exile can be like it. No climate can tell more 
heavily on the European physically and morally, and there is no 
servant of Government out Sess who is more exposed to it than 
the Public Works engineer. 

You allude most particularly to the crammed theoretical men 
that are gaining the appointments now-a-days. It is too true. 
Far too many of the youngsters that now come out are really 
worthless until they are taught their work by the men they are 
under, and who ough not to be saddled with this extra burden— 
extra provocation, I might say. I think the general opinion is 
that the men (or lads) come out too young. What a civil engineer 
out here wants is a good grounding in English practice. It is 
invaluable to him, and the general experience to be got, as you 
suggest, on railway work is the best. To take young lads from 
eighteen to twenty-two is to ignore altogether the value of ex- 
perience in work at home—a radical error which none find out so 
soon as the men themselves in after days. My own opinion is that 
candidates for the Department of Public Works should not be less 
than twenty-four, and have proper certificates of having had 

charge of some work or works. fut then such a class of men 
would be dearer, and hence it is that a lot of raw youngsters fresh 
from school are now sent out who learn their work at the expense 
of the Indian Government, and grow up in narrow timid views 
that S) on well for their inevitable destiny as drudges in charge 
of made roads or embankments. Not only again would it be the 
best poliey for Government to get older men, but it is far better 
for the young engineer to come out here at an age when his habits 
and principles are formed and, to a certain extent, stable, for this 
is a bad eountry for the very young man. It is quite painful to 
notice the number who, coming out unformed physically and 
morally, grow into selfish, ‘oscliglens, and reckless ways of life— 
not to speak of the dangers they are exposed to as dltvatsers of 
public money. 

If a young engineer has well learnt the rudiments of his profes- 
sion at home he eannot find a worse field for his ability or ambition 
than in India, If he is averse to hard work or responsibility and 
still wishes for India he need not come out as an engineer; there 
are many @ tments more easily got, as in the police and tele- 
graph de ments, which, although not perhaps so scientific, are 
just as well The civil engineer out here is at present looked 
upon as one to be bought cheap and “sold” on any occasion; so 
that instead of any attempt being made to raise the character of 
the Indian Public Works Department to that of one of the highest 
class of Government servants here, it would seem to be the policy 
to introduce and keep up a service of ‘‘ duffers” who will, it is to 
be presumed, be content to serve out their time under the great 
luminaries out of the corps of Royal Engineers. By the way, in 
illustration of this a nice job has just been perpetrated in the 
sending out from home of a Lieutenant-Colonel Greathed (R.E., of 
course) to be a superintending and officiating chief engineer of a 

rovince, thus stepping over the heads of many civil men who 
ave borne the heat and toil of the day. This job has caused 
great grumbling. JUNGLEE, 

April 8th, 1868, 










LIQUID FUEL. 

S1r,—In your issue of the Ist inst. we find that Mr. S. E. Crow 
answers our letter regarding his infringement of Messrs. Wise, 
Field, and Aydon’s patent by stating that the extraordinary 
results obtained under his patent clearly prove the two dissimilar, 
both in mode of operation and principle. We fail to perceive that 
this reply on Mr. Crow’s part is logical, even assuming the correct- 
ness of the inference which he evidently desires to have drawn 
regarding the respective merits of the original and his imperfect 
modification. But as Mr. Crow’s letter might give rise to mis- 
apprehension, we feel called upon to point out that the only 
difference between what he calls his apparatus and those fitted up 
under the authority of Messrs. Wise, Field, and Aydon is that in 
the latter their system is properly carried out and gives far better 
results in practice than the imperfect apparatus adopted by Mr. 
Crow. So true is this that the proper apparatus is being substi- 
tuted in works where Mr. Crow’s has been tried. In principle the 
two are identical. Our object in addressing you was simply to 
warn your readers of the consequence of infringing Messrs. Wise, 
Field, and Aydon’s patent by using similar, even though less 
perfect apparatus, fitted up by other parties without the consent 
of Messrs. Wise, Field, and Aydon. Considering the importance 
of the subject we trust that you will excuse our thus trespassing 
again upon your valuable time and space. 

Chandos-chambers, Adelphi, W.C., Francis WISE AND Co. 

May, 1868. 
[We can insert no more letters on this subject.—Ep. E.] 





GOVERNORS ENDING IN “ oxic.” 

Str,—I see by the letter published in your number of April 
24th that Mr. Davey, following the example of his own governor 
when not provided with the controlling air cylinder he uses, has 
gone off at a tangent. He tells me that had my letter contained 
anything worthy of attention and a fair share of modesty, or had 
my sketch shown a governor worthy of being claimed or bearing 
on the subject in hand, he would have extended his reply toa 
greater length. 

Iam very anxious to get some information on the subject on 
account of my ignorance, and for other valid reasons, as Mr. 
Davey very justly observes, and I beg to assure that gentle- 
man that though he only uses those words in an indirect way, for 
fear of giving offence, as he says, yet I will, with his permission, 
apply them to myself, and take no offence at them either. I 
should like, first, to establish a title to Mr. Davey’s kind consi- 
deration by showing a little becoming modesty, and I suppose that 
I shall best do so by copying the model which he himself sets me-— 
for instance, in his advertisement which has repeatedly appeared in 
your columns of late, where he says that his governors *‘ maintain a 
constant speed of engine under variable loads—a merit which no 
other centrifugal or ball governor possesses.” This appears to me 





' 


to be pretty strong modesty, especially as in your advertising 
pages there have been governors advertised for years which are 
guaranteed by engineers of established reputation to maintain an 
invariable speed of engine under variabie loads. Nevertheless 
as Mr. Davey considers it the correct thing, and though it sadly 
shocks my ideas of propriety, having always understood that self 
praise degrades one, I will reluctantly copy it, and state that my 
governor maintains, and has maintained for years, a uniform 
speed of engine under loads varying from full power down to 
nothing, and, when applied to a condensing engine whose total 
load is at times suddenly and without the slightest notice thrown 
off, it keeps the engine working quietly and steadily at its usual 
full-speed rate, and on a partial vacuum the whole time the load is 
off, as is easily seen by opening the pet cocks in the cylinder 
ends, which then draw air on both strokes—a merit which no 
other centrifugal or ball governor possesses, or ever will possess, 
unless properly designed for the purpose, I trust that Mr. Davey 
will consider my claim to modesty fully established, and that your 
readers will excuse the unbecoming display of self-glorifica' 
and, having done my best to deserve well of Mr. Davey in the 
modesty line, I will endeavour to show him something bearing 
on the case in hand, in order that he may have something to write 
about, and so give me the information | want. : 

In the same number of THe ENGINEER in which Mr. Davey’s 
letter appears your correspondent, ‘‘F. L.,” in his letter on 
‘Patent Law,” says:—‘* People gained the facility of investing 
each in a little patent of their own, and the result has been what 
we see—an enormous increase of patent applicants who ought to 
have stayed away.” Most of your readers have some object in 
view when they beg a share of your space, and mine is to find out 
whether I am one of the applicants who ought to have stayed 
away. Will Mr. Davey take pity on my ignorance, and kindly 
enlighten me by showing a legal reason why 1 ought to have done 
- I will endeavour to show one why I think he ought so to have 

one, 

In the explanation appended to the illustration of the isochronal 
governor in THE ENGINEER of March 20th there is this sentence:— 
“*The ball is made to move in a parabola by means of a flexible 
leg of steel suspended from and forming a tangent to a curved 
horn on the spindle, whieh constitutes one of the features of the 
invention.” In THs Enainé:k of July 19th, 1867, there is an 
illustration of a governor t was at work ona portable engine 
exhibited by Messrs. Nalder at the Bury St. Edmunds show of 
last year, and which, as the explanation given in the previous 
number states, was simply a common governor with the weight 
attached to and moved by a flat spring fixed on the crosshead. In 
Vol. L., No. 20, of the Knglish Mechanic for August llth, 1865, 
there is an illustration of a governor by Pickering, and which, not 
having found its way into the columns of THe ENGINEER, as far as 
I am aware, may perhaps be deemed worthy of attention. The 
description given is as follows:—‘‘ A very noticeable feature in 
this governor is its simplicity. It is free from joints and pins, 
which must fit tightly to operate properly. In detail this governor 
is merely an upright shaft with two brass heads, one of which 
is connected to it, while the other, the top, is movable onit. The 
springs are fastened to these heads at top and bottom, and when 
rotary motion is applied to the shaft the balls on the springs fly 
out precisely the same as with the old-fashioned governor; this 
causes the top to move down on the shaft and depress the valve 
stem which runs through it, thus regulating the flow into the 
steam chest of the engine. The valve itself is balanced, and is a 
cylinder with circular openings. Large numbers of them are in 
use in various parts of America. It is very reliable, &c. This 
invention was patented October 7th, 1862, by Thos, R. Picker- 
ing, New York.” I won’t again trouble Mr. Davey with anything 
concerning my sketch which has incurred his displeasure beyond 
stating that as it dates only from April 25th, 1862, whilst the 
foregoing states that large numbers of the Pickering governor 
were in use in America in August, 1865, it is just probable that I 
may have been forestalled in am essential feature of my governor, 
as he evidently has been. 

Further on in his description Mr. Davey states:—‘*To check 
the momentum of the balls, which, when moved quickly from one 
plane of revolution to another would cause them to wove too far, 
a small air cylinder on the spindle is employed.” In THe ENGINEER 
of February 28th, 1868, there is an engraving of a hyperbolic 
governor, the description of which contains this sentence:—** [tis so 
sensitive as to require a dash-pot, which is usually filled with oil.” 
Chere is a great deal of infurmatioa scattered through your pages 
which bears on these dash-pots. I will not take the trouble to 
cite any more examples, as this one is sufficient to prove that 
there is no novelty in the air cylinder which Mr, Davey finds 
absolutely necessary for the etlicient government of his governor, 
and I confess my inability to see any sufficient novelty in his 
governor to warrant him in patenting jt, unless the English Patent 
Office grants patents for improvements in horns. 

There appears to be a chronic complaint running through the 
whole tribe of these governors whose names end in “ olic,” and 
the sovereign remedy for whose ailment seems to be the favourite 
dash-pot. Were it my object to criticise these contrivances I 
might ask, What sort of a governor must that one be which can’t 
even govern itself? Do they not belong to that class of mechanism 
which Mr. Weller described as being ‘*a veel vithina veel?” May 
not a receipt for their construction be given like the Frenchman’s 
formula for making punch? First, there is the brandy to make it 
strong, and the water to make it weak, &c. Thus, and so as not to 
give otfence to Mr. Davey—First, there is the parabolic principle to 
make it lively, and the dash-pot to make it sluggish, &c. My 
purpose, however, being only to trace the various portions of the 
governor in question to the original inventor, I will contine myself 
to that object alone. Following the writer last alluded to, it will 
be found that he says the whole of these governors, or nearly so, 
are lineal descendants of the Watt governor. This may be so, but 
their genealogy runs much farther back, and those in “ olic ” 
tind their original progenitor in one governor Sancho Panza, con- 
structed by Don Miguel de Cervantes early in the seventeenth 
century. 

Governor Sancho was of the class called ‘‘ bucolic,” and a first- 
rate governor he was, capable of governing anything except him- 
self. A medical attendant was therefore appointed to govern him, 
and whose name was Doctor Recio de Firteafuera, which name in 
English is equivalent to Doctor Recio de Out-you-go, and the 
functions of the said doctor were to get the governor out as quickly 
as possible. Sancho’s descendants of the present day have in- 
herited his peculiar complaint, though the modern physicians pre- 
scribe a diametrically opposite plan of treatment, and Mr. Davey’s 
isa bucolic governor, with its medical attendant, Seior Doctor 
Air-vylinder de Out-you-don’t-go. The other parabolic governors 
have their Doctor Dash-pot, and everybody knows that Sancho’s 
medical adviser was a rabid Dash-dish. ‘The modern governors 
have their pots charged with oil, or water, or air; governor Sancho 
had a predilection tor wine when he could get it, and when he 
couldn't get it he managed to get along with water, and very often 
with air alone, though this last diet was anything but to his 
liking. When oil was come-at-able he preferred to mix it with a 
bit of garlic and something solid. Perhaps his descendants would 
find a benetit from a similar mixture. 

Mr. Davey leaves me to the study of mechanics. It is a favourite 
occupation of miue, and I pass a consideruble portion of my time 
in endeavouring to extract the wheat from /the chaff in the various 
novelties which weekly come under my notice in THE ENGINEER, 
when postal irregularities don’t deprive me of the pleasure. I 
have strenuously endeavoured, according to my limited light, to 
find the wheat in Mr. Davey’s design, but, unfortunately, up to 
the present time I have extracted nothing but chaff therefrom. 

Mr. Davey’s remark about there being nothing worth claiming 
in my sketch would have been telling if he had not previous] 
taken unto himself the only thing in it which I conalllet myse! 
entitled to, on the strength of owning a patent for it, and, uufor- 
tunately for him, he has even taken a bit of a spring I had put 











With 
the exception of the bit of modesty I have offered to Mr. Davey, 


against the lever, and has fixed it in the same place on his. 


I have studiously avoided vaunting the capabilities of = 
governor, There is one thing, however, it will do, and which wi 
erg be useful to that gentleman in his studies, for if he will 
old the little pulley shown on the end of the spindle thereof 
“inet the fly-wheel of his engine when under the fostering care 
of his own governor, and employ some one to throw the load on 
and off the engine at intervals, he will have a speed indicator that 
will show him the momentary variations of velocity of his engine 
above and below the normal rate of running. By marking on the 
index-plate shown the different positions the pointer takes up he 
can af verify, by running his engine at a steady rate, with 
a the exact s hecessary to carry the pointer to 
marked, and he will thus be able to appreciate exactly 
éonduct of his engine, and, after a careful study of the 
that this contrivance will present to him, he will per- 
ps discover that if the balls of his governor have a tendency to 
overshoot their mark when changing suddenly from one plane of 
revolution to another, it is b the engine first sets them the 
example, and thus gives them a valid reason for doing so. I hope 
this course of experiment will cause him to discover a defect which 
exists at present in his apparatus, and which, when remedied, will 
cause him to find out what other engineers have found out years ago, 
viz., that a dash-pot om a governor is as ridiculous and unnecessary 
as a fifth wheel toa coach. After he gets rid of the dash-pot perhaps 
he may be prevailed upon to part with the horns also. As an 
inducement for him to do so I will copy for his edification a sen- 
tence from Don Quixote’s celebrated letter to his faithful 
Governor Sancho:—** Sancho amigo, di que gobiernas como 
si fueses hombre, y que eres hombre como si fueses bestia.—- 
Sancho, my friend, they tell me that thou governest as though 
— wert a man, and that thou arta man as though thou wert a 
2” 

Mr. Davey concludes by leaving my letter to the charitable con- 
sideration of the profession and the public. I put it to both to 
judge whether that gentleman, in degrading the unoffending Watt 
governor on its ble way down to posterity, has not com- 
mitted a al offence quite as heinous as though he had walked 
into t allowed precincts of the Institution and capped the bust 
of Watt with a pair of his own parabolic horns? 

Ferrol, Spain, May ist, 1868, 








JOHN SHAW. 





GRINDING CORN, 5 

Srr,—Permit me to reply to one portion of a letter in THE 
ENGINEER of May Ist, signed ‘‘H. W. Reveley.” In that letter is 
the following sentence : —‘‘In regard to the patented processes of 
Mr. Bovill and Mr. Rigg that of the former is the most sensible, 
because he makes his currents of air pass in the direction of the 
centrifugal action, while Mr. Rigg endeavours to make them pass 
in the reverse way, evidently a mere scheme to avoid the Bovill 

atent.” 
sé It is on the closing assertion in the sentence I wish to remark. 
Some time ago a scientific investigation of the circumstances 
attendant upon the grinding of corn was entrusted tome by Messrs, 
Frost and Sons, of the Steam Mills, Chester-—one condition being 
that it was to be conducted solely in a search for truth and aot 
the establishment of particular views. 

For the purpose a pair of the ordinary millstones in their large 
mills was placed at my absolute disposal—I was to do what I 
pleased with them. It would be wearisome to state the researches 
made; it may suffice to remark that ultimately the elements upon 
which Mr. Bovill’s patent appeared to depend were actually re- 
versed. On one occasion I requested those most competent to 
judge to remain at the meal spout whilst,in the stone-room, I 
made certain changes. They pronounced the grinding much im- 
proved, Four many months four pairs of stones have been at work 
here under my patent. 

No one who has ed the question would assert that the 
introduction of heated air into the millstone case, and the passage 
of such air from the periphery of the stones to the eye, 1s “a 
mere scheme to avoid” a patent which introduces cold air at the 
eye, and even forces it between the stones to the periphery. 

I can assure your correspondent that he never made a wider 
guess. Messrs. Frost have kindly allowed others to see and 
examine—there has been no concealment—they have never 
wavered in the opinion often expressed. I had mo cause except 
that of truth to serve, and my impression now, after really some 
hundreds, I may say, of experimental observations—not with 
models but on actual millstones in continuous work —is that we 
have yet much to learn of the scientific phenomena really and 
truly involved in the conversion of grain into meal. 

College, Chester, 10th May, 1868. ARTHUR RiGe. 








THE ISOCHRONAL GOVERNOR, 

Srr,—I read in THE EnGineer of April 24th the interesting 
paper of Professor Kankine, on a new isochronal governor adjust- 
able to various speeds, exhibiting much ingenuity, in which he 
remarks, that though “the parabolic governor possesses the pro- 
perty of isochronism, it is not capable of being adjusted to various 
speeds while in motion.” ‘This remark appears to me to be in- 
correct. For if while the centrifugal force and the force of gravity 
in the weights or balls are in equilibrio at a given number of 
revolutions, another constant force (not affecting the centrifugal 
force) is applied, so as to counteract or assist the weights in the 
direction of gravity, the conditions of equilibrium will require a 
proportionate diminution or increase in the number of revolutions, 
‘Then, if a weighted steelyard be applied to the parabolic governor, 
similarly to that proposed to be applied to Professor Kankine’s 
new isochronal governor, it may be adjusted to various speeds 
while in motion. The additional external weight required to 
counteract or assist the gravity of the balls, and estimated and 
arranged to act on them in the direction of gravity, may be found 
by the formula :— 5 

G—W= a oe W. 
Where W = the weight acted on by the centrifugal force, G = 
the sum of the weights acting in the direction of gravity, h = 
height due to the normal number of revolutions, h’ = height due to 
any other number of revolutions required. When a less number 
of revolutions is required the weighted lever or steelyard must be 
so arranged as to counteract the gravity of the balls, and vice versé, 
for a greater number of revolutions. If in these remarks I have 
misconceived the point in question, I trust Professor Rankine will 
set me right. THos, GARNETT. 
54, Canning-street, Liverpool, May 6th, 1868, 





DYNAMICAL TERMS. 

S1r,—Will you allow me to thank your correspondent “‘J.S. 8.” 
for coming to the rescue of that rather disparaged term, ‘* momen- 
tum,” by his explanation that the momentum of a moving body 
is measured by the uniform force that would be requisite to bring 
it to a state of rest in a second, but this statement is somewhat 
restricted by using the term ‘‘ uniform” in place of “average,” 
which would be equally correct and more general, and though it is 
a correct measurement of momentum it is hardly a definition of it, 
since the force to which it is referred may have no existence, and 
may, in fact, never be called into existence, as in the case of the 
motion of the planets, whereas the momentum of a given mass 
exists as long as its motion does, and is always proportional to it. 

I think it would be correct to say that the momentum of a 
moving body is its capacity for creating duration of force, or force 
during time, by parting with its velocity, and is equal to the 
average force it would exert while being reduced to a state of rest 
multiplied by the time it could exert such average force. And if 
a pound be taken as the unit of force, and a second as the unit of 
time, we should have the momentum capable of producing a pound 
for one second, or two pounds for half a second, or half a pound 
for two seconds, &c., as one momentum pound, Of course 
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momentum, like motion, must always have reference to some bod 
or position imagined to be at rest, and I quite agree wit 
“J. 8, B.,” that we cannot do without some term to represent that 
function of a moving body, the constant recognition of which I 
have found of the greatest service, and to discard it because we 
have the phrase ‘‘zs viva” to represent the storage of work ina 
moving body—that is, the capacity of exerting force through dis- 
tance --would be like one throwing away his watch because he had 
found a theodolite. 


“J. 8. R.’s” illustrations are not very felicitous in one respect, 


earth, its hopper arrangement, and final removal of at least 
somewhat offensive matter. Among the degraded inhabitants 
of town purlieus it is quite absurd, to any person having expe- 
rience in such matters, to assume that, even supposing dry earth 
to be provided at parish expense, it would be used as carefully and 
assiduously as is necessary; it is dificult enough to get the handles 
of the water-closets pulled up after use. Do not the arguments as 
to want of water apply with redoubled force to absence of earth, 
and which would be forthcoming most continuously and with least 
trouble? If parish supervision be applied to rectify earth closet 
difficulties as to supply of earth and removal, would uot a very 





which will serve to illustrate the use of recognising the funct 
momentum. He speaks of supposing the weights B and O to be 
suddenly attached to a line which is fastened to A at the other; 
now, according to the laws of momentum, the effect of so attaching 
the weights B and C respectively would be to instantly reduce the 
velocity in the ratio that A is less than A + B and A + C respec- 
tively, and then the force of gravity of B and C would act on the 
combined weights of A+ B and A + C, and not on A, as his 
illustration would infer. It is difficult to make a simple diagram 
to meet the case, using weights alone, for it is impossible without 
wheelwork or levers to bring a greater force than gravity to act in 
er nn | velocity in a mass, which was “J.S. R.’s” object in 

th illustrations. By inverting the process, and making the force 
in place of the time constant, and measuring the momentum by 
the time, it exerts a given force, it would have been simple enough, 
but excepting as to illustrating by a diagram, not so suitable. 

Let me put a case in conclusion to show the inconvenience that 
would result from having no term to represent momentum, Sup- 
pose it were desired to find out what velocity a non-elastic ball weigh- 
ing 1! .., and moving at the rate of 100ft. per second, would impart to 
another ball weighing 3 lb. which it struck when at rest. We know, 
T'll suppose, that vis viva is proportional to the mass multiplied 
by the square of the velocity, and the mass in motion after colli- 
sion being four times that previous to collision, we should, there- 
fore, if we did not know of the law of conservation of momentum 
in a given direction, say the resulting velocity would be 50ft. per 
second for 1 lb. X 100° = 41b. X 50*, but by the law referr-d to we 
know at once that the velocity would be 25ft. per second, and we 
now know that the other half of the vis viva is turned into heat; 
but even with our present knowledge what a roundabout calcula- 
tion it would be to arrive at a simple result like the above if we 
ignored the termmomentum or some equivalent for it ! 

Birkenhead, May Lith, 1868, R. D, Napier. 





THE MONT CENIS RAILWAY. 

S1r,—In the money article of U'he Times of this date is a state- 
ment to the effect that ‘‘a new difficulty is likely to delay the 
opening of the Mont Cenis Summit Railway, it having been found 
that there is a tendency to raise up the centre rail gripped by the 
auxiliary wheels.” 

I take the liberty of referring to the above extract and to my 
system of ascending inclines by means of my double-flanged and 
curved railway wheels, which obtain their grip or bite from the 
rails themselves, there being no centre rail necessary, and to the 
self-adjustiment of the wheels to the centres of the rails, which will 
enable the engine to pass round curves as steadily and safely as on 
the straight part of the line. 

A working model may be inspected at the address below, and I 
shall have pleasure in furnishing further descriptions and illustra- 
tions for the information of those concerned in the working of 
railways with steep inclines generally. 

19, Cornwall-road, London, 8., 

llth May, 1868. 


ALEXR. CHAPLIN, 





ARMOUR OR NO ARMOUR? 


S1r,—In a leading article of your interesting journal of the 27th 
ult. you observe, in comparing the qualities of the Achilles with 
those of the Bellerophon, * that no armour at all is as good as Qin. 
armour.” I beg to send you my pamphlet on internal armour, &c., 
and a letter, addressed to the First Lord of the Admiralty, on this 
very subject, viz., whether we are to have armour or no armour, 
and you are at liberty to make any use you think proper of my in- 
formation. 

Depend on it, Sir, something with regard to armour must soon 
be decided on. The French are taking already a step in the right 
direction, and Admiral Paris, who is of my way of thinking, pro- 
poses now, in 1868, a narrow ship within a broad one, which I 
suggested to the Admiralty in March, 1863, 

Adiniral Paris goes as far as 65ft. to 70ft. for the breadth of the 
outer ship, with a low freeboard, and this extreme breadth still 


fractional part of such supervision suffice for the remedy of water- 
closet deficiencies? The somewhat expensive pan closets 
in use in most of the better class of houses would be utterly 
inapplicable among poor people, where extreme simplicity is essen- 
tial. We hear of volumes of overpowering sewer gas escaping 
into the apartments when the flap of these closets are opened, in 
answer to which I can only say such an assertion shows great 
ignorance of a properly-constructed pan apparatus. 

Unhealthiness of sewage irrigation is used as an argument 
against its ——— on the strength of some Continental authority 
maintaining that fresh water irrigated lands are productive of 
rheumatism and ague, but these statements only hold good for 
irrigation by submersion, a process never used in this country, and 
which I grant might be the means of generating miasmatous 
exhalations. This is a very different operation from the gentle 
trickling of the sewage through the roots of the which is so 
characteristic of well laid-out fields, An utterly unfounded and 
fallaci tat t was adduced during the discussion, to the 
effect that the Croydon fields were aswamp. Now as one who has 
been engaged on the public works in that town, I can speak very 
confidently as to the erroneousness of such an assertion, The 
fields are all laid out with a gentle inclination to prevent the possi- 
bility of becoming a swamp, for if sewage were allowed to remain 
on the ground any length of time and become stagnant, the cro 
would inavery shortspaceof time beutterly destroyed. Immediately 
adjoining the Beddington Farm at Uroydon is the residence of Mr. 
Marriage, and in the adjoining plots of ground are erected a row 
of first-class villas. In a cottage in the midst of the carriers one 
of the farm labourers resides with his family, and has done so for 
years, and still, with all this proximity, there is no illness, At 
South Norwood there are dwellings within twenty yards, and a 
populous district within eight hundred yards distant, and not only 
is there no illness assignable from any cause in connection with 
the sewage farm, but the death rate is actually considerably less, a 
diminution not due, as has been said, to the substitution of drains 
in place of cesspools, but since the irrigation work came into exist- 
ence, the district having already been completely sewered. The 
Tottenham tields were quoted as the direct cause of an epidemic 
of fever which fastened itself on that town, but the most eminent 
mea have wholly denied such an origin. We alsv heard of poison- 
ous germs received into the lungs of animals fed on sewage grass, 
propagating disease first to the animal and thence to man—a too 
far-fetched assertion to be worthy of refutation. An attempt was 
made to ridicule the Barking Farm by insinuating that 200 acres 
was all that was proposed to utilise the whole of the London 
sewage. The allusion was an unwise one, for this sewage farm 
is as successful as it can well be, with 5000 or 6000 tons of 
sewage per acre per annum. More inexact data are given as to 
Croydon when it is affirmed that 270 acres of land receive the sew- 
age of 45,000 people; the corrected area is 337 acres for a much 
less number than 45,000, and, as a fact to those who say that no 
profit is received, the amount realised per head of population con- 
tributing to the sewers is 6s. Unfortunately this profit does not 
accrue to the parish but to the lessee of the farm, who took it for 
a term of years for a small rent at a time when the board would 
have been glad to get rid of it at any price. On the expiration 
of the lease a very considerable profit will go to reimbursing the 
ratepayers, 

e see how frivolous most of the objections to the water system 
and sewage irrigation are. I might detail many others if my letter 
had not already reached an undue length, but one word more on 
the earth system on closing. If a man make it his hobby, 
and expends a large amount of trouble, the system will no doubt 
work well; it will also be successful where there is a proper 
system and control-—for instance, in barracks, hospitals, schools, 
asylums, &c.; and for those systematically-managed institutions 
without proper water-closets already in existence | have no doubt 
the earth-closet would be a boon; but for ordinary houses, uader 
domestic managemeut I can hardly see how it is to be at all 

ged, the drying of the earth being the chief difficulty. Servants 








to be covered with heavy armour on the outside. I proposed a 


will in every way set their faces against such an extra amount of 
trouble, and as to redrying the earth, on the ground of refinement 





maximum breadth of 64ft. in SU0ft. of length, with a freeboard of 
from lvft. to 12ft., and the armour placed in water-tight compart- 
ments 6ft. from the sides of the ship, and from 4Uft. to 50ft. from 
the extremities, thus forming a compact armoured inner ship 
capable of fighting twelve 12-ton guns in her battery, while her 
outward fori would give her stability under canvas and sutticient 
buoyancy to enabie her to carry at least 12in. plates internally. 
You will observe there are two tiers of water-tight compartments 
corresponding with the lower and o:lop decks, ‘The lower tier of 
compartments are filled in with rough cork, so that a shot would 
have to pass through 5ft. of this elastic substance before it reached 
the 12in. plate, besides the outer covering of the ship. Surely 
this would deaden the force of a shot, and should it pass through 
the 12in. plate it would still have to find its way through Izin. of 
teak, a iin. plate, and, finally, the timbers of the inner hull, 
which are i2in. square, close together, and caulked on both sides. 

This system ot armour ought to have been experimented on 
when [ first suggested it in 1803. If it had succeeded millions of 
money might have been saved; had it proved a failure then it 
would have shown the uselessness of having any armour. 

E. WiLson, Captain R.N. 

Westfield, Lymington, May J lth, 1808. 

P.S.—If you bring this subject forward you will deserve the 
thanks of every British taxpayer. E. W. 





THE EARTH-CLOSET SYSTEM. 


Srr,—In your last week’s leader on this subject you very forcibly 
draw attention to the arrogant and self-suthicient tone adopted by 
the majority of the promoters of this system, in condemning the 
principies of the water system. In this particular I can strongly 
bear you out, and, indeed, in ajl else you say on the subject, as I 
had the good fortune to be present at the reading of Captain Fish- 

i Associa 


bourne’s before the iation and the v 
interesting ip eae poy thet fellows 't must admit I was Seay 
much surprised to my Ay ! misstatements as to 


sewage irrigation, coming men ¢ mental calibre; we 
can expect anything since the publication of the a 
papers from a certain class of persons, but one is surpri to 
hear unguarded assertions backed by a rather superticial knowledge 
of sanitury science made among men of professional character. 
Messrs. Rawlinson and Chadwick, men of greater experience in 
sanitary engineering thananyone else in the kingdom, maintained the 
supremacy of the water system to the utter discomfiture of their 
oppouents. Of course there was a great deal of talk about defec- 
tive water-closets, untrapped drains, and death-bearing effluvia 
from the sewers, and all tue faults of construction when sanitary 
matters were all but ignored, and later, when cholera was traced 
to sewage watter from drains percolating into adjacent wells--no 
doubt all perfectly true, but such cases are now very rarely to be 
met with, and can always, when they do occur, be traced to deti- 
cient workmanship of the most wilful description. He is a very 
reckless builder, indeed, who, even if supervision be overlooked, 
would lay in his drains without properly trapping them. If the 
very simple water-closet arrangement be adopted, viz., an earthen- 
ware pan with § trap and spree, these can bo no 
possible fear of get out of order; all, not a tithe part so 
complicated as the -closet with its necessitated supply of dry 





I should think it would very seldom be done, As to adopting the 

earth system for towns, the scheme is wild and impracticable. 

Under any circumstances a complete systam of sewers is requisite 

to carry away the domestic slops, and a thoroughly sewered town 

will hardly go to the expense and risk of changing all the existing 

water-closets into earth-closets. Augustus H, Jacos. 
Harrow-on-the-Hill, May 12th, 1868, 





THE FRANKLIN ENGINE, 
Srr,—An attack has recently been made by one of your contem- 
poraries on my patent engine, but what can a young boy expect 
when even Sir Charles Fox comes under so much scurrility from 
the same pen? The criticism to which I refer quotes trom a 
well-known and highly-respected paper, the Daily T'elegraph, in re 
my engine, as exhibited at Mr. Smith’s, 204, High Holborn, in 
October last. May I beg to say, through the columns of your 
journal, that the critic labours under a gross error, or I do believe 
he would not have stated in his article that I require two cylinders 
to my engine. Had he readthe Daidy Tclegraph of October the 
28th, 1867, in a careful manner he would have been informed that 
two cylindérs were not at all requisite for the working of the 
franklin engine :—‘‘ And in order to demonstrate at the same 
time the perfect existence of the vac and the plet 0 
its effect, the engine was tried with one piston only to work the 
8-horse pump.” (Vide Daily Lelegraph, 28th October, 187.) 
Again, my critic seems not to understand Neweomen’a patent 
any more than he does mine, as Newcomen’s and the Havre boat’s 
engines were condensing, whereas, the fact is, the Franklin engine 
is anon-condenser. With regard to the waste of fuel through the 
cylinders sins pa fy he & I beg to state eye the contrary is 
e case, as the public sh: ve an opportunity of testing within 
The engine built An the Franklin 





a few weeks. stem is a 
10-borse power, and not as stated a 7-horse power, will work 
down as low as 6 lb. r squareinch, I now beg te say that my 
engine will save half fuel, and the test to which I will submit it 


will prove the truth of my statements. A. O. F. Frana.in. 
22, Church-street, Essex-road, Islington, May 13th, 1868, 





“Sare” RatLway CaRRIAGEs.—In the United States rails are 
so dear because of the tariff, and lives are so cheap because of the 
juries who always let the railway companies off with an admoni- 





New WaArsR-CART FOR THE Crty.--Taking into consideration 
the many defects of the inary water-cart we think the City 
authorities have done well in casting about for improvements, 
especially as they have found them in a water-cart, designed by 
Messrs, ley and Rawsthorne (late Braby and Son), which we 
have just inspected at their patent wheel works in Newington 
Causeway, Southwark. In the ordinary water-cart, no matter 
whether much or little water be nat Se exit passages and 
holes are of a constant area and cannot varied to suit the 
requirements of any case. The cart, too, is perfectly rigid, having 
no springs whatever, and hence is subject to vivlent concussions 
on rough roads. It is further liable to rust from the alternate 
influence of wei gaa air. To meet all these and many other 
ey 





points Messrs. and Co. have introduced several excellent 
improvements. In the tirst place, the amount of flow of water is 
regulated in a very simple manner. The curved branch pipe lead- 
ing to the horizoutal distributing pipes, of which there are two, is 








divided into two chambers by a longitudinal metal diaphragm. 
Each of the distributing pipes is in exclusive tion with 
either of these chambers. The branch pipe is fitted with a 
revolving disc valve which nearly one-haif of its out away, 
4 2 the opening oe ae citer of the 
chambers. According to ter 
flows into either the upper or gts Pipa, oF to 
both. The upper distributor has duw au the 
lower one has, so that the water can i ated éither in a 

pious or a moderate flow. The advantage of this arrangement 
is obvious when the requirements of newly-made roads are con- 
sidered. The want of ticity is met by placing the cart on 
springs, whilst oxidation is preven by galvanising the body of 
the cart; by this means not ouly are the plates protected, but the 
rivet seams are made sound against Cokes. The general gon- 
struction and ap of cart are greatly su to 
of the ordinary is hung low o 
which causes a q deposit of water, and the vt. on the 
top of the cart. flow of the water is lated usual 
manner, but the valve is adjusted from the interior of the-cart, 
either for quick or eo delivery before a? The cart is 
fitted with Messrs. Bayley’s patent wheel and axle, which has 
been in use some years with great success. I¢ obtained a 
prize medal in the Exhibition of !862, and is now generally 
adopted by leading firms in London, and is extensively supplied to 
the provinces and colonies, The wheel has a cast iron nave with 
a case hardened inner surface, is cast with sookets for the 
wooden spokes and lubricating chambers. The axle passes 
through the nave and is held by a screwed nut, the outer end 
being covered by a metal cap. This cap is secured to the nave by 
screw bolts, a washer of india rubber being interposed to pre- 
vent leakage of the lubricating material, which is supplied through 
a hole in the cap, plugged with a screw. This wheel is altogether 
superior to those in ordinary use; the bearing being short friction is 
greatly reduced and the draught lightened, We are informed that 
in practice one of the largest users of horse-power in London finds 
a saving of half a horse-power in every van load. The iron nave, too, 
does not project nearly so far as the ordinary wooden stock, so that 
the liability to accident in narrow and crowded thoroughfares is 
proportionately reduced. Altogether we are much pleased with 
the compact appearance and the improved details of Messrs. Bayley 
and Rawsthorne’s new water cart, which we hope to see at work 
in a day or soin the City. 

AERONAUTICAL Soctety oF Great Bartaty,—The proposition to 
hold an exhibition in London of objects of an avronautical charac- 
ter having met with encouragement the council have determined 


to act the proposi tee and 
poise fe me will be ~~ hitherto 

by aoe features 
or the engineer mechanie, an not be wanting ex- 


riments of a practical character which can searcely fuil to 

terest the general public. The objects are classified as—l. Light 
engines and machinery ; 2. Complete working aerial apparatus ; 3. 
Models; 4. Ditto, working; 5. Plans and illustrative drawings; 6. 
Separate articles connected with aeronautics, including objects of 
interest illustrative and commemorative of previous experiments ; 
7. Kites or other similar apparatus proposed to be used in cases of 
shipwreck, traction, or in the attainment of other useful ends; 8. 
Painting and drawing of cloud scenery and landscape as seen from 
a balloon. The exhibition will be opened on Thursday, the 25th 
of June, at the Crystal Palace. There will be no charge for space. 
Each exhibited article must be accompanied by a large card or 
placard in duplicate, having conspicuously printed its name and 
object. Arrangements have been made by order of the Treasury 
for facilitating the passing of goods intended for the aer tical 
exhibition through the Custom-house upon the production of a 











document specifying the mark, q ts of each 
package. It would be advisable that should be 
shipped direct to London, where will be re- 
ceived at the Orystal Palace on after the Ist until the 20th of 


J un. the term be prolonged by special arrangement. It 
may be observed that there is no duty upon philosophical instru- 
ments or machinery of any kind. A description of the articles 
intended for exhibition, not exceeding 100 words, must be sent to 
the hon. sec. on or before the ist of June for insertion in the 
catalogue. Fuller particulars will be charged for. Intimation 
should also be given within this date of any exhibitor’s desire to 
explain his invention, either in person or by deputy. The fund 
out of which prizes will be apportioned has not attained that 
amount which will allow of complete specification; but the council 
are gratified in being able to state that the Shipwrecked Mariner's 
Society have devoted £50 as a prize for ‘the best form of kite or 
other aerial arrangement or moditication thereof for establishing a 
communication from a wreck on shore, or between two vessels at 
sea.” The Crystal Palace Company have also declared their in- 
tention of giving a prize of £50 to the exhibitor of a machine to 
carry and be worked by a steam engine or other motive power 
which shall sustain and move itself in the air at a height of not 
less than 10ft. from the ground for a period of not less than 
twenty minutes. The Duke of Sutherland offers a prize of £100 
to the inventor of a machine which, not being of the nature of a 
kite or ballvon, shall ascend with a man to the height of 120ft. 
The Aeronautical Society offers a prize of £55, aided by the con- 
tributions of several members, to the exhibitor of the lightest 
engine in proportion to its power, from whatever source the power 
may be derived. Smaller prizes, as far as the guarantee fund will 
allow, will be given to exhibitors of other machines, according to 
merit. During the exhibition daily experiments and partial ascents 
will be made in a captive balloon upon the plan lately pursued in 
Paris by M. Giffard. This gentleman’s experiments, confined to 
an altitude of 1000ft., were greatly appreciated by the higher 
classes, who crowded to take advantage of the opportunity to 
ascend to that height. Messrs. Domange and Delamarne’s Balloon 
Captif has been engaged for this purpose under the management 
of M. Delamarne, who will inflate it with gas especially manufac- 
tured under his supefintendence, and it is proposed to make sttc- 
cessive ascents to at least 1000ft. The car of this aerostat is 
yards square, and will accommodate fourteen \ 
Giaisher will largely avail himseif of the opportunit; 





tion not to do it again, that railway travelling has b an 
excessively — species of excitement. Writing on this 
subject a New York paper says:—** People were recently in the 
habit of being amused with the precaution of our ancestors, who 
before going on long journeys generally made their wills. That 
idea has now lost its amusing oddity, since to insure one’s life for 


afforded 
for meteorological experiments during the captive ascents both by 
day and night. During the latter the power of the magiiesiam 
lamp will be tes both as to the distance from whieh it can be 
seen at different elevations, and its own powers of illumination. 





a railway journey has become a common b ty or 
observance. Other means of protection are also suggested from 
time to time, A man in Philadelphia has invented a railway car 
in the shape of an iron cylinder, strongly ribbed and girded 


to 
prevent crushing, and thickly padded within to save those inside, 
who, in case of an upsetting down an embankment, would be 
merely rolled over one another without loss of life. It is a 
idea, and if the car should be called the ‘iron safe,’ it wo 
of a very good name to 


fire 


the recom begin with.” 





Similar experiments, not confined to the per ht, will be 
conducted Such conte @ Se Sara be entitled to an 
ascent during the free for a 
ticket, to admit members only, to be to hon. sec., who 
will also, upon application, furnish a exhibition. 

readiness, 


free 
Balloons for free ascents, it is willie 
ees hoped, 
ab 


of experienced ta 
Gp arranged, 


ol iors ay engngs 0 make 
The thon wl rma, open er se dp 
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NOTICE, 

Tn consequence of reiterated mis-statements with reference 
to the +s th of Tue Eneinzer, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Oficial Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and a and 

stability of their journal. The sale of THE. ENGINEER 

now exceeds by several thousands weekly that of the other 
engineering journals combined. 
3, Moorgate-street, London, 
5th March, 1868. 





At the request of the Proprietors of THE ENGINEER news- 
paper we have fraction books kept in their office, and | 
find that the bon& fide circulation and sale of the paper | 
during the last three years has steadily, continuously, and | 
very largely %: ; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitTER, Batt, anp Co. 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

.—Messrs, A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers, 
ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 








TO CORRESPONDENTS. 
*,” Wecannot undertake to return drawings or manuscripts, and 


must therefore eager correspondents to keep copies. 
*,.* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 


compels us to go to press at an early hour on the morning of | P88, 
seed a - 


\. to insure insertion, must be de- 
livered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

G. H.—WNo substance “ acts repulsively to the magnet.” Similar poles repel each 
eel may be magnetised either by hammering it while held in a par- 
ticular position, or it with a magnet, or by a current of electricity. 
W. Harris’ sing coach on Magnetism,” in Weale’s Series, price 3s. 


. The bolting 
various degrees of fineness, known by numbers 1, 2, 3, dc. 

Bolting reels are made of various dimensions, from 20/t. to 35ft., or even 40ft. 
. The 


usually six-sided, and inclined at about half an inch to the foot. 
le adjustable, 
figures. You have not multiplied pounds 
sterling by pounds sterling. You might just as well attempt to multiply fifty- 
siz tons of coal by oe Jishing-smacks and divide the product by four 


gallons of oil +a 
Revolver, p. 331, the penetration at 


ge 


a 


stone o 
BRRATUM.—ZJn the description of the Service 
sizty yards is given as ** three }in. boards.” Jt should have been three and a-half 





GRAIN-DRYING MACHINES. 
(To the Editor of The Engineer.) 

SIR,—Can any of your correspondents give me the address of a manufac- 
turer of a first-class grain-drying machine? By so doing they will greatly 
oblige a constant subscriber. °° 

168, Strand, London, May 13th, 1868. 


THE WHITWORTH SCHOLARSHIPS. 
(To the Editor of The Engineer.) 

StR,—TI would feel very much obliged to you if you would refer me to the 
proper quarier for ail necessary informat'on for candidates wishing to compete 
for the Whitworth scholarships. An answer in your next issue will much 
R. T. T. 


May 12th, 1868, 
[We ish our "s query because it calls attention to an important 
which has not yet been settled, so far as we are aware.—ED. E.] 





PATENT FUEL. 
(To the Editor of The Engineer.) 

S1n,—I beg to call your kind attention to an error in your report of the 
South Wales Institute of Engineers in THE ZNGINEER of the Ist inst. 

After the reading of Mr. Bassett’s paper *‘ On Patent Fuel,” Mr. Luckes re- 
ferred to an invention of machinery recently patented »y me for the manufac- 
ture of patent fuel, and in mentioning my name you have spelt it wrong, 
having it “‘ Haywood, of Gloucester,” instead of “ Amott.” 

may add if machines referred to are properly made, and sufficient 
power applied, each machine is capable of making the enormous quantity of 
72,0v0 bricks or blocks per day of ten hours, each brick weighing from 7 1b. to 


8 1b. GEO. R, B, AMOTT. 
3, Oxford-villas, Brooke-street, Gloucester, 
May 7th, 1868. Se 


MEETINGS NEXT WEEK. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 19th, at eight 
p.m.—Discussion “On Engineering Phiiosophy—the Durability of Materials,” 
by Mr. Edwin Clark, M. Inst. C.E. 

ROYAL UNITED SERVICE INSTITUTION. Evening meeting, Monday, 
May i8th, at half-past eight o’clock.—‘The National Defences of Great 
Britain, especially with reference to the future requirements of Floating 
Forts,” by Samuel Mackie, Esq. Lecture at three o'clock, Friday, May 22nd: 
“* Abyssinia,” by Mansfield Parkyns, Esq. 


Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MR. GEORGE LEOPOLD RICHE ; ati other 
letters and communications to be addressed to the Editor of THE ENGINEER, 

rusk : A, agent country 

ENGINEER can Jrom any new: in town or and 
at the various railway stations; or it can, if preferred, be supplied direct from 
hate paid in i— 
-yearly (including double number) 

Ye (including two 

















DEATH. 
On the 9th inst., at Great Malvern, GEORGE HINTON BOVILL, Esq., of 
Duke-street, Westminster, aged 46. 


THE ENGINEER. 
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FLOODS ON FOREIGN RAILWAYS, 
Tue mails have lately brought us news of the injury to 
railway works and the stoppage of the traffic from rains 
and floods in Brazil, Turkey, and some other places; and 
these casualties have created alarm — shareholders, 
As yet full particulars have not been received in most cases ; 
thereare plenty of details, and as the subject 


but asto 
interest to engineers engaged on works 


pe these tural casual be useful 

to na’ ties, it may be ui to give a 
few particulars. Considerable difference of opinion Saisie 
among engineers as to the course that ought to be adopted 
for meeting casual inundations, some basing their recom- 





mendations on European practice—and the Continental 
engineers particularly are in favour of permanent works, 


| which shall always be above all possible floods ; others, 


moved more by necessity or limited means than by any 
principle or considerations of experience, are for taking 


their chance. 

The railways in Asia Minor both start from the port and 
terminus of Smyrna. They are the Sm and Cassaba 
Railway, aud the Smyrna and Aidin, or Ottoman Railway. 
These railways have been exposed to a winter unprece- 
dented for its rains, in duration and quantity, and which 
have come down in t severity on two occasions, one in 
in December and the other in March. railway is 
connected with river systems—the Cassaba Railway with 
that of the Hermus, one. of the test rivers.of Asia 
Minor, the Aidin Railway with Este the another great 
river, with the Cayster, a great river, and some smaller 
streams, including the Meles, flowing at the Smyrna end 
through the city of Smyrna. The early rains did not 
produce very heavy floods, but as snow fell and lay on the 
great mountain chains, so, as naturally may be e 
the main flood has taken place in the spring. Each railwa:; 
presents different features in its plan. The Cassaba Rail- 
way wy pretty well in the beginning, though not un- 
scathed, but the last floods put several parts of it under 
water. On leaving Smyrna the line winds round the low 
marshy sea-shore of the bay, at the foot of the great mountain 
of Sipylus to the town of Menimen, soon after this it 
touches the Meander, and enters a straight defile or gorge 
seven miles long, through that to the city of Magnesia, and 
thenacross the plain of the Meander to the town of Cassaba. 
The line has been laid as easily and cheaply as ible to 
get the most favourable gradients, though at the risk of 
the river floods, which some engineers considered would 
destroy the road. The company’s engineers preferred the 
low line to a higher and straighter line crossing a mountain 
and requiring a tunnel and heavy gradients. At last 
the time of trial has come anda pretty severeone too; perhaps 
as good a test, so far as can be known, as will be had for 
the next ten or twenty years, for though as great floods 
have occurred in the Hermus at various periods, such a 
rainy season has not happened for ten years. The Hermus 
is said to have risen of a sudden about 40ft., and it fell 
18ft. in one day, so the action has been on a tolerable scale. 
Very precise information we are not likely to get, as it is 
not the wish of parties concerned to furnish it ; but the 
accounts from outsiders are graphicenough. At Ouloujak, 
on the other side of the bay, a lake was formed reaching 
some miles to the town of Menimen, and beyond. At 
Ouloujak railway transit ceased for some days. Between 
Menimen and esia ran the deep channel of the river 
at a rate of ten or twelve miles an hour in some places, and 
this prevented any boats being sent up the Hermus to 
communicate with the country beyond. At Magnesia 
began another great lake, embracing most of the cultivated 

lain. In the beginning of the storm, a little stream, the 

infiahai, had flooded and destroyed a main bridge. The 
town of Menimen was cut off, and 300 houses, or one-fifth 
of the habitations of its 10,000 people, destroyed. All the 
villages in the plains were either under water or surrounded 
so as to be cut off from all communications. The population 
was for some days subjected to great hardsbips, but, so far 
as known, only four or five lives werelost. The first effort 
of the authorities was to save some of the imperilled in- 
habitants and supply food, and six large flat-bottomed 
boats were taken on the railway to the new lake at Ouloujak 
and successfully launched. The boats rendered considerable 
assistance before the floods abated. Many villages were 
damaged, the crops destroyed, fruit trees and vines rooted 
up, and flocks and herds swept away. 

Now comes the question, what has been the damage to 
the railway? And this we cannot exactly state, for the 
secretary, in a letter to the Zimes, affirms that after the 
ae ae been shut up for several days, the damage 
could be repaired for £500. This may be regarded as too 
good to betrue, and the figure will perhapscome out larger in 
the accounts some months hence. In one place in the defile 
the Hermus carried off about 600 yards of bank, 
sleepers, and rails, depositing the rails at the bottom of the 
river. Bridges and culverts are injured, ballasting 
swept away, and much of the line must be repacked. There 
can, however, be no doubt that the damage is comparatively 
small, and yet the season has been exceptionally severe. 
The average rainfall of the twelvemonths of 1865, 1866, and 
1867 was 19in. to 20in. In the six months from the Ist 
October, 1867, to 3lst March, 1868, the fall was 32in, 
The river Hermus, it is not surprising, rose 12ft above the 
recorded flood level. 

The Aidin Railway for some distance keeps up above 
the valley of the small river Meles, but then crosses a 
succession of plains, watered at right angles by streams 
descending from the mountains, with scarcely any fall, and 
liable to pond up in the lower parts of the plains, and 
form lakes or marshes during the winter of the year. On 
all this part of the country the line is in bank, and it 
has been gradually raised without as yet overcoming the 
danger of floods. One reason for this is, as may be 
judged by the figures of rainfall just given, that the 
maximum of rainfall and of flood had not yet been reached. 
The original engineers neither chose a good route for the 
line nor allowed sufficient waterway. It is most likely 
that they did too much, and too little. It is on reaching 
Tourbali and Sellat that these difficulties become greater, 
because the streams there to be encountered are no longer 
the short and direct mountain torrents, but those coming 
down from the great parallel mountain chains of Timolus 
and Messogis. These rivers have given great trouble, and 
the bridges have been successively widened and the banks 
strengthened. The floods came down suddenly, and as 
they have already reached the lowlands at the railway 
bank, and the fall is barely sufficient to keep the river 
Cayster moving to the sea in summer, they lie about for 
weeks. They are the more troublesome, as winds swee 
ing over the plains raise small waves, which wash the 
The middle of the line is de peel wings Man 
great mountain chain by tunnels and approaches of heavy 

ients. These have their own difficulties, from the 
nature of the geological formations, and from the action 
of rains and mountain torrents. On reaching the plain of 





Aidin, the railway passes alongside the valley of the 
Meander, with numerous streams of importance 
pouring down from the mountains. In this district the 
engineer has introduced long timber viaducts, so as to 

er the least resistance, and afford the test waterway. 

The first effect of the rains showed itself in December 
by heavy slips in the tunnel cuttings. These were 
naturally to be expected, as the cuttings were got out in 
mica schist as steep as they would stand; and much 
of the material is of a treacherous character, the rock for- 
mations lying on an incline, so that following the cutting 
the infiltration of rains was sure to cause sli 

The line was blocked more than once by ( slips, and 
the resident engineer has been at work easing the cuttings. 
The Meander above Aidin flooded, and did much damage, 
but the railway escaped. However, in this last inunda- 
tion it euffered, and was stopped for several days. Not 
only were the plains flooded, and some da done to the 
works, but the river Meles rose nd all former dimen- 
sions, swept over the railway bridge, and inundated the 
neighbouring districts of Sm and the plain of 
Boccruabat. On the whole the damage to the Aidin 
Railway is not so serious as our home prepossessions would 
lead us to believe. It may be observed, too, that the 
damage to the traffic prospects of the two railways will be 
very small, and that the condition of the country will 
be improved for years by the abundant supply and reserve 
of water. 

The information here given cannot be regarded as 
conclusive, but it is ay | suggestive as to works in the 
corresponding climates of Spain, Southern France, Italy, 
and Greece. The conditions will be altered by larger 
rivers, and those here spoken of apply to rivers of limited 
section, as the Hermus, and to plains watered by smaller 
streams. Where rains are ular the circumstances 
are different ; but this is a case of average rainfall above 
that of most of the provinces of Spain—as described in 
Mr. Higgins’ late paper on irrigation at the Institution 
of Civil Engineers—and yet not of a tropical character, 
though still liable to great and critical variations. The 
case is the nature of provision to be made for an ex- 
ceptional rainfall and flood, occurring rarely and at un- 
certain periods. The local practice in agriculture is to g 
on cultivating and to take the chance of the floods the 
precise incidence of which no one can foretell, though by 
the shifting of a river course a vineyard may be covered 
with a bed of shingle. Native stone bridges are made for 
the high floods to pass over and not under them. Where 
there is a regular winter or spring overflow, the line must 
be kept above the usual maximum height of flood; but 
as many wide waterways as possible of an inexpensive 
character should be provided, and, if the country affords 
wood, timber viaducts, 

In such countries it is not of imperative necessity to 
keep railways constantly and daily open, as in Europe. In 
the rainy time people do not think of travelling, and 
goods will accumulate in the interior until a good time of 
transmission arrives. Camels cannot travel over mud, and 
it does not answer for mules and pack horses. d 

The solution appears to be to keep down in all countries 
of limited traffic the first cost of construction as low as 
possible, and to meet emergencies by extraordinary 
measures. The best way is tokeep up the reserves of rails 
and sleepers and some timber stock, so as to resume tem- 
porary working atthe earliest possible period. Although 
the Cassaba and Aidin lines were closed for several 
days, this ap to have been chiefly consequent on the 
keeping up of the floods, and not to have arisen from any 
want of energy in the resident engineers. 


THE GIBRALTAR SHIELD, 


Ir would be absurd to assume that such of our readers as 
are interested in the great questions of natiorial defence are 
not aware that the members of an important branch of our 
profession have been recently and severely criticised because 
of the assumed failure of one of several shields constructed 
for fortifications at Gibraltar and Malta. It may have 7 
peared strange that on this subject we have hitherto held 
our peace; yet we had excellent reasons for pursuing a 
policy of apparent inaction. The charges brought against 
the corps of Royal Engineers were so grave that if substan- 
tiated Colonel Jervois and Lieutenant-Colonel Inglis de- 
served the gravest reprobation, while, if not substantiated, 
it was equally evident that an important section of the daily 
press had acted rashly and oe to say the least of 
the affair, in giving publicity to unfounded statements 
seriously impugning the professional status of men holding 
high and in stil positions. The charges were very de- 
finite, but as a matter of course they were not answered 
because of a rule which prevents officials from discussing 
their conduct in public. It was clear, therefore, to us that 
but one side of the question was placed before the nation, 
and under such circumstances it was simply impossible for 
any right-thinking journalist to pronounce any opinion one 
way or the other. Before giving judgment we wished to 
hear both sides, and to have trustworthy evidence on which 
to base an opinion. This has been supplied by a Blue-book 


containing the report of the special committee appointed 
to investigate the questions raised ing the Gibral- 
tar shield, and we are happy to state that a careful exami- 


nation of the testimony of the many eminent authorities 
examined leads us to the conclusion that the charges 
brought against the Royal Engineers are in most cases un- 

Sounted, and in all exaggerated. 
The facts of the case may be very shortly stated. Last 
ear it was deemed desirable that twenty shields should 
sent out to strengthen our fortifications at Gibraltar 
and Malta. The number was subsequently increased to 
i was 


for these shields was but £30,000; which sum had to be 

the ‘of Quebec. 
The shi for which 
Colonel Jervois and Lieutenant-Colonel 1 ‘are — 
sible, and may be thus described:—Each is 12ft. in 


ad 


a 
aro 
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length by 8ft. 2in. in depth, with a port-hole 2ft. din. wide 
by 3ft. llin, deep, the total weight being 26 tons 12 cwt., 
aud the weight per square foot equal to 667 Ib. It is com- 
posed of three thickuesses of plates, an outer armour plate 
54in., an inner plate 5in., aud a skin plating of l4in., 
making altogether 12Zin. of iron, supported at the back by 
seven longitudinal girders of H-iron, 12in. by 6in. by lin., 
rivetted to the skin plating, three above and four below the 
port, together with a strong vertical bracket knee at each 
end. ‘lhe armour plates are fastened to the skin plating 
with bolts on Major Palliser’s principle of 23in. and 14in. 
diameter respectively, the larger size being used for the 
front plate and the smaller size for the inner plate. 

The first lot of these shields, fourteen in all, was shipped 
for Gibraltar and Malta on the 8th of August, 1867, with- 
out being tested in any way. Up to the 25th of October 
no one knew, save by calculation, what the resisting 
powers of the structure were; andas no shield wholly of iron 
and at all like these had ever been tested at Shoeburyness, 
there was little or no experience available on which to 
base calculations; they were, in a word, perfect novelties 
in defensive construction. On the day named two rounds 
were tired at one sent to Shoeburyness to be tested, from 
the 12-ton rifled-9in. gun, with 248 1b. chilled shot, the 
charge of powder being 37 ib. and the range seventy yards. 
The charge was reduced to make the striking velocity of 
the projectile correspond with a range of 400 yards. ‘The 
result was that at the first round nine Palliser bolts were 
broken and the shot penetrated lft. lin. but did not go 
through. The back of the target was seriously damaged. 
The second round broke seven bolts more and shook and 
disorganised the structure materially. The shot penetrated 
lijiun. A rope mantlet hung behind prevented any 
fragments from flying, and so tar those working a gun 
under cover of the shields would have been perfectly safe. 
‘Lhe shield was repaired and some alterations made in the 
bolting arrangements thus officially described :—“ Since 
the first trial the holes in the skin plating and inner 
armour-plate have been rimed to 4in. in diameter, to admit 
of a wood lining of ash being fitted around the bolts, and 
the inside edges of the holes in the front armour-plates 
have been rounded, the object being to prevent the armour- 
bolts from breaking at their shanks; and, with a view to 
prevent the nuts trom jarring off by concussion, large 
elastic Washers, composed of elm, cork, and canvas, 2in. 
in thickness, were placed under the nuts; these means 
having been resorted to in consequence of the failure of 
the bolts at the first trial.” 

On the 13th of last December the improved target was 
fired at for the second time. ‘The first round from the Qin. 
gun broke but two armour bolts, and penetrated the front 
plates, but did not get clean through. The second round 
gave similar results. The third was tired with the Rodman 
gun and a 50 1b. charge. The shot made an indent 33in, 
deep, broke two more of the bolts, and racked the target a 
good deal. Up to this point men working a gun behind 
the shield would have been quite safe. The fourth round 
was a Palliser shell, and the charge was 431b. of powder, 
the bursting charge being 21b. 60z. ‘Vhis shell, striking 
near a place which had already received the impact of 
shot, weut clean through everything. The, fifth round 
was similar to the fourth, but the shell did not go 
through; the structure was so shaken and battered that 
it was considered almost unfit for further experiment. 
Nevertheless, after some patching it was fired at again 
on two occasions. On the 16th of January, 1868, it 
was tested with the Yin. muzzle-loading rifled gun, at 
seventy yards range, with 37 1b. of powder and Palliser 
shell, which penetrated the shield to a depth of 12tin., 
having burst on impact. ‘Iwo large bolts were broken on 
this occasion, from shearing, and the previous damage was 
considerably “increased. A Yin. Palliser shot was also fired 
With the battering charge, and struck so as partly to over- 
lap a previous shut. 1t broke a large piece off the front 
plate, penetrated to a depth of 13°5im., broke two more 
large bolts, and drove a large portion of the skin violently 
to une rear, adding materially to the former damage. On 
the 22ud of January the shield was again fired at with 
the 18-ton 10in, muzzle-loading rifled gua, with a Palliser 
shell weighing 396 1b., containing a bursting charge of 
10 tb, at seventy yards. The charge used was 54 Ib., to 
give a velocity equal to what would be due to the battering 
charge of GU 1b., at 400 yards range. ‘The shell struck 
below the port-hole, penetrated both plates, but not the 
skin, broke two large pieces off the lower girder, and one 
large and oue small boli. ‘Lhe shield was a good deal 
shaken by the explosion of the shell. No further experi- 
ments were tried, 

the charges brought against Colonels Jervois and Inglis 
were substantially, that the shields were of improper con- 
struction; that they bad been sent out without proper 
tests; and that owing to the incompetence of the designers 
much public money was wasted and the safety of impor- 
tant defeuces seriously endangered. Now, if it could be 
shown that the officers named had been instructed to make 
shields without regard to time or expense it is beyond 
question that they would be open to the charges named. 
Une or two of our contemporaries, in utter ignorance of 
the real state of the case, jumped at this conclusion, and 
consequently committed a grave error. The true facts, as 
proved by an examination of the evidence, are these :—In 
the first place, owing to “ political reasons,” instructions 
were given by the Government for the construction and 
sending out of the shields with the utmost possible 
despatch, The orders admitted of no delay to mature 
desigus or to test targets. For this the Koyal Engineers 
cannot by any possibility be held responsible. In the 
second place, the orders were that they should do the best 
they could with £30,000. Bearing all this in mind it is 
obvious that the only charge which can justly be brought 
agaiust the designers is that they did not supply the best 
possible defences for the mouey. 1t may be urged that 
tewer and stronger shields would have been better, or that 
a better system of construction might have been adopted, 
retaining the full number—thirty-nve. On the first point 
we have evidence that for coast defence it is better to 
provide partial protection for a large number of guns than 
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complete protection for a few. We have not space to 
repeat here the arguments adduced in support of this view. 
To us they are conclusive, and therefore we fancy in 
common with every soldier who gives the subject attention, 
that it was better to provide thirty-five shields than twenty 
or twenty-five shields costing the same gross sum. 

Next we have to consider how far the Gibraltar shields 
are the best that could be supplied for the money. In 
dealing with this point we must be guided by the results 
of the experiments which we have detailed, and by the 
opinions expressed by the witnesses examined. ‘The target 
tested was only once penetrated, though it received in all ten 
shots fired from the heaviest guns known. The last used, our 
own 18-ton 10in. gun, the most powerful in any service, 
failed to put a shell through with 54 lb. of powder. If we 
com this with the results of firing at other targets, it 
will be seen that the Gibraltar shields are in reality stronger 
than any ship afloat, if we except, perhaps, the Hercules. 
That the target was terribly racked and knocked about is 
indisputable, but this is not surprising when we remember 
its comparatively small size. The failure arose almost 
altogether from the breakages of the Palliser bolts, which 
every one admitted to be unprecedentedly numerous in the 
first experiment. The failure evidently resulted from a 
peculiar shearing ac.ion brought about by the buckling of 
the plates, and was almost completely obviated in subse- 
quent experiments by enlarging the holes through which 
the bolts passed. Many of the witnesses examined sug- 
gested different modes of construction; but we totally fail 
to find that anyone suggested a shield which should be as 
cheap and at the same time stronger. 

e wish it to be clearly understood that we do not 
regard the Gibraltar shields as the best which it is possible 
to use—very far from it indeed. Neither is it any part of 
our purpose here to consider what is the best form which 
a shield can assume; that we must reserve for another 
occasion. We have confined our attention solely to the 
charges brought against Colonel Jervois and his com- 
panions, and we now repeat that had the shields actually 
constructed been put forward as the best that could be 
made, the fact would have told heavily against the 
designers. But nothing of the kind was done. Colonel 
Jervois aud Lieutenant-Colonel Inglis were perfectly aware 
that better shields might be made, and specially designed 
those sent to Gibraltar on such a principle that by a 
further outlay of about £250 on each they could be made 
so strong that no existing guns could pierce them. Even 
as they stand it has not been proved that they are or are 
not strong enough for all practical purposes. It is very 
unlikely that they will ever be exposed to such a cannonade 
as the shield tested underwent at Shoeburyness, At 
Gibraltar especially they are raised so high above the 
water that at close range no ship could touch them, and 
reasoning by analogy, it is clear that by oblique fire they 
could be injured but little. It only remains to add that 
the report of the committee of inquiry, consisting of Major- 
General Gordon, K.K., Col. Adye, R.A., Lieut.-Col. 
Ward, R.E., Mr. Fairbairn, Mr, Pole, and Dr. Percy, 
is unfavourable to the shields, but the committee frank y 
admit that they are ble to suggest any improve- 
ments, ‘Che most they can do is to suggest further experi- 
ment. The shields are the first of the kind ever 
made; but for this the Royal Engineers are not 
responsible. They were sent out untested; why, the 
Government, not the designers, must be asked. The 
sum set aside for their construction was small; for 
this, again, the engineers are not accountable. On the 
whole, we believe that, considering all the cireumstances— 
the want of experimental information, the want of funds, 
and the pressure of time the Royal tngineers did their 
work well;and we hold that an ample apology is due to them 
by those members of the press who hastened with an 
indecent haste, to condemn them in utter ignorance of the 
real facts. If blame should fall on any department it is 
clearly that which grudges money and time in carrying 
out great works of defence; not on men who are compelled 
to grapple with difficulties thrown in their way by the 
Government. 





ECONOMICAL PORTABLE ENGINES, 


In this country comparatively little importance is attached 
to great economy of tuel in agricultural portable engines. 
A tarmer being asked to choose between an engine burning 
8 lb. of coal per horse-power per hour, and one burning but 
5 lb. in doing the same work, would, it is tolerably certain, 
choose the latter. If his choice lay between an engine 
using 51b. and one using 431b., he would be just as likely 
to select one as the other. In no case will a man understand- 
ing what he is about, purchase acomplicated machine for the 
sake of saving a little fuel; least of all will he take a small 
high-speed engine of the class ingeniously advocated by a 
few—a very few—engineers who really know nothing of 
the farmer’s wants, or of the conditions under which he 
uses his engines. Economy of fuel is indeed not much 
regarded by the English owner of portable engines. The 
system of hiring out does not foster economy. He who 
hires finds the coal, and the difference between a great saving 
and a moderate saving in fuel represents such a trifling 
sum at the end of a day or a week's work to the employer, 
that it is as a feather in the balance when weighed 
against other qualifications, such as perfect freedom trom 
risk of getting out of repairs, ease of management, and 
such like. In a word, the mechanical engineer has a far 
greater stimulus to produce strong, smooth working, easily 
managed, and durable engines tur the home trade than 
refined mechanical contrivances which can only give 
satisfactory results when placed in the hands of skilled 
drivers, 

When we turn to our own colonies and foreign states, 
however, we find that the question assumes a totally 
ditferent aspect. In the East Indies coal costs, on an 


average, £2 10s. per ton. In ‘Lurkey, Egypt, and South 
America still higher prices are paid. A correspondent 
writing from Namaqua land, in South Africa, recently 
informed us that he pays as much as £8 sterling per 
ton of coal, and he is a large consumer engaged in the 
manufacture of copper from the ore, 


Under such condi- 
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tions as these economy of fuel becomes a matter of 
primary importance; and mechanical expedients may be 
adopted to secure this desirable qualification which would 
otherwise be out of place in a portable engine. Even 
here, however, it is essential that the utmost care should 
be used to keep the machine as simple as possible. We 
illustrate in another page an engine with the performance 
of which we are not unacquainted, which complies with 
the prescribed conditions so well that we commend it te 
the attention not only of users of steam power, but of 
those en in designing portable engines for export. 
Those who best know ‘THE ENGINEER best know that that 
species of inconsiderate laudation known by the term 
“puff” finds no place in our pages. By rigidly excluding 
puffs we earn not only the right to praise when we think 
praise is due, but to have our praise looked upon as the 
honest expression of our convictions, and consequently we 
have no hesitation in asserting that Messrs, Ransomes and 
Sims have in their standard portable engine produced a 
machine which leaves little if anything to be desired. 
It is not complicated; the only approach to complexity 
being found within the valve chest. But here the surfaces 
are so large, and the means provided for taking off the 
pressure on the valves so simple and of such proved efli- 
ciency—the equilibrium ring has been before the world 
many years—that it is very unlikely that anything will 
get out of order. As to the efficacy of the means 
adopted for distributing the steam, we need only refer to 
the diagrams, of which we give engravings of four, abso- 
lutely “uncooked,” and prepared directly from tracings 
of average cards, They are worth the notice of those 
who hold that only the Corliss trip gear or some 
analagous contrivance can give a good cut off and a good 
exhaust. 

It is worthy of remark that engines sent abroad seldom 
fall into such incompetent hands as may be found in every 
farmyard in Great Britain. On the contrary, drivers in 
Egypt, India, &c., are generally men capable of making 
small repairs, and are not unfrequently well-trained fellows, 
quite competent, indeed, to take charge of any steam 
machinery. This in itself isa great point in favour of the 
manufacturer. Nevertheless, it is prudent to adopt 
moderate piston speeds and such a reasonable measure of 
expansion and pressure as will give good results as 
regards consumption of fuel, without running the risk 
incurred by the unequal action of high-pressure steam 
greatly expanded, or the wear and tear proper to rapid 
reciprocation. It would be very injudicious to adopt 
excessive pressures and speeds in the hope of reducing the 
consumption by a small traction of a pound. The engine 
we have illustrated is a very favourable combination of 
well-tried contrivances, and the makers have acted most 
judiciously in endeavouring to produce a machine which, 
presegting no startling novelties, yet possesses nearly 
every feature which practical experience has proved to be 
of value. 


THE LAST TRIAL OF THE BELLEROPHON, 


WE stated in our last impression that the Bellerophon 
was tested on the 25th of April; the result was that on 
the measured mile she attained a speed of 13'784 knots, 
with 6002 indicated horse-power. The ship’s speed has been 
so often made the subject of practical inquiry that many 
persons might regard the experiments of the 25th ultimo 
as needless. On the contrary, however, the test was in a 
sense essential to the reputation of the makers of the 
engines, as it had been stated that the Bellerophon was 
deticient in speed because Mr. Penn’s engines refused to 
perform the stipulated duty. They were guaranteed to 
work up to 60U0U-horse power. It was denied that they 
would do this, and nothing but experiment could decide the 
point. The matter is now set at rest, the engines having 
worked up to 622U-horse power, not on the measured mile, 
but on a six hours’ sea trip which took place a few days 
after the measured mile had been run. ‘his second trial 
possesses more interest than the first. The ship steamed 
trom the Warner light, Spithead, and proceeded down 
Channel to Peverell Point, where she turned round and 
steamed back to Spithead, the run lasting precisely six 
hours. The 7imes gives the distance run as 89°7 mies by 
chart, and as 82°32 énots by the revolutions of the engines. 
It is not easy to say why knots and miles should be thus 
mixed up together. The Army and Navy Gazette, always 
prepared to seize a chance of backing up Mr, Reed’s per- 
tormances, quietly assumes that instead of miles the 7'mes’ 
reporter should have written knots, and dividing 89°77 by 
six hours assumes that the Bellerophun actually steamed 
at fifteen knots per hour. ‘Two lines afterwards, 
however, the writer, afraid, we presume, to make so 
astounding a statement in the face of the fact that 
the log registered a speed of but 13°5 knots, while the 
revolutions of the engines gave but fourteen kunots, 
qualities his first statement by taking the last figures as 
those correctly giving the speed of the ship. Now it so 
happens that the distance run was actually nimety miles in 
round numbers, or seventy-eight knots, omitting small 
fractions, so that the ship’s mean speed was thirteen 
knots, ora knot less than the speed intended by Mr. Reed, 
and ‘784 of a knot less than the measured mile velocity. 
The Bellerophon has, we believe, a positive slip, the exact 
amount of which, in her existing trim, we cannot supply. 
On her first trial trip it was about 2°6 per cent. The dis- 
tance, as measured by the revolutions, only exceeds that 
actually traversed by about four knots, or, say 5 per cent., 
which represents the slip. If the ship had really run at 
fourteen knots, as the Army and Navy Gazette ingeniously 
endeavours to prove, in opposition to the facts, then it is 
clear that the Bellerophuu must have had a negative 
slip to the extent of about 22 per cent. Mr. Reed 
can gain nothing by such advocacy as this. As regards 
the conditions under which the trial took place, it 
is worthy of notice that the water was quite smooth, 
the ship being almost without motion as tar as rolling 
or pitching was concerned, and the wind and tide, 
after the first few minutes, were both with the ship. 
On the return trip the wind was against the ship, but she 
had the tide once more with her, 
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ily taken brought the 
ide against her. It 
a large part of the time 
iad. everything in her favour, 
and that during all thePemai rtion she had either 
the wind or the tide to help her. She was only fourteen 
days out of dock, and so quite clean; on the other hand, 
she swam 83in. deeper than her proper luad draught, 
although she had but 474 tons of coal on board, instead of 
640 tons, her dean complement, The additivnal 166 tons 
of fuel would have brought her down 5in. more; in other 
words, she weuld have floated 13in. deeper in round 
numbers than she was intended to float by her designer. 
Mr. Reed has so frequently pointed out himself how 
objectionable a mistake of this kind is that we need not call 
further attention to it. All things considered, the per- 
formance of the 2nd inst. may be regarded as the very best 
that the ship can do; and it is to the last degree unlikely 
~ - Bellerophon will ever steam faster than she did on 
that day. 
Analysing this performance we see that the coefficient 
of the ship comes out very low indeed by the formula 


C i > The Bellerophon at the time of trial had an 


immersed midship section of 1202 square feet, which 
multiplied by 2197 and divided by 6100, about the 
average indicated power, gives a coefficient of 432°9, 
which is about on a par with such old wooden men- 
of-war as the Conflict or the Arrogant. The form of 
the ship is bad for speed beyond question, and we 
believe that Mr. Reed admits as much; and it must 
not be forgotten that imperfections of form tell far 
more against speed in a sea than they do in smooth 
water, and therefore the Bellerophon’s performance in 
rough, or moderately rough, weather cannot properly be 
estimated from what she can do in smooth water with the 
tide in her favour. Thus, when cruising with the Channel 
fleet her coefficient by the formula re x > when steam- 
ing in a heavy swell at six knots an hour was but 
745, and when running at eleven knots against a 
head sea it was but llu'l. Even though the engines 
exert their full power at sea with common Welsh 
coal, which is not probable, the speed of the Bel- 
lerophon can hardly exceed twelve knots, certainly 
not rise above 12. Whether we have reason to 
be content with such a result or not we leave 
our readers to say. We do not advocate excessively 
long ships, but we cannot resist the conclusion that the 
Belierophon demonstrates the fact that nothing can be 
easier than to err on the other side, and build them too 
short. Mr, tieed’s theory that it is better, because it is 
cheaper, to employ power rather than excellence of fourm to 
obtain speed with a given displacement, has no doubt some 
very excellent points, which, however, we hold to be com- 
pletely counterbalanced by the fact that power means coal, 
aud as a result, of two ships of equal displacement, the one 
of bad and the other of good form for speed, the latter 
must be the better in that she can keep the sea, speeds being 
equal, much longer than her fellow. ‘The Bellerophon does 
not carry coal for more than seventy-eight hours, and this 
is not enough. Mr. Reed’s next task must consist in sup- 
plying fuel room without increasing displacement. Until 
he can succeed in doing this short ships must remain of 
limited utility, at least so far as the power of keeping 
long at sea is concerned. If once petroleum or creosote 
could be got to do on board ship a powerful argument in 
support of his views might be placed at the disposal of the 
Chief Constructor of the Navy. Until then we must deal 
with things as they are, and ships of the Bellerophon type 
must seek a cvaliag port so often as to materially impair 
their efficiency. ' 
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NOTES FROM INDIA. 


Tae Madras mint is to be abolished, and the money required for 
that presidency will in future be coined at the mint at Culcutta. 


Tue line to Byram Ghat from Lucknow is to be commenced at 
once, and the engineering staff is receiving fresh additions to its 
nuinber every month, 

Mr. Jonnstons, C.E., has gone on a tour through the southern 
districts of Travancore for the op wy of getting up a scheme for 
irrigating the country. It is said that he will succeed Mr. Barton 
as engineer to the Travancore Government. 

Mr. LeMesurige, Chief Engineer of the Jubbulpoor line, with 
a staff of assistants, reached Luhore on the 1Uth March, with a 
view to assisting Government by personal inspection in arriving at 
a just conclusion as to the location, costs, &c., of the proposed line 
to Peshawur, 

Repvuctions in the establishments of the East Indian Rail- 
way are being owing to the falling off in the traffic re- 
ceipts on cotton. The native merchants are said to find it cneaper 
to convey cotton by boats than by railway, and where means of 
water carriage are not available to employ carts. 

Forty-Fivé wells, one tank, two serais, and 1571 trees have re- 
spectively been dug, erected, and planted in four provinces of the 
Bengal Presidency by private individuals. The Delhi Gazette com- 
plains of people devoting their surplusage solely to this class of 
ie and wonders when works of tar greater utility will be pro- 
perly co 

THe servants of the Rajah of Rewah have discovered traces of 
the following metals at laces named: —Coal—Carrilee, Eme- 
lee, Tengurry, Gootsingh, Oberee, Cramochow, Phoolwaree; Cin- 
nabar—Garwani, Ghasswanee; Lead—Serusumon, Gotollah; Lead 
and coals—Oberee; Copper and lead—Gonterbara, Bridce. At 
Urgundee lead mines have been opened, and at Koorsa copper is 
being worked. 

Mr. Price, we hear, estimates the cost of the completion of the 
Kurrachee Harbour Breakwater at eleven The dredging 
of the bar will not be continued until the beginning of next fair sea- 
son. That gentleman has also been deputed by Government to exa- 
mine the banks of the Hubb river, with a view to a scheme for 
the supply of water to Kurrachee, Mr. Price’s expenses to be de- 
frayed by the municipality, 

THe Bombay Builder says:—‘‘Mr. Washington Teasdale, C.E., 
an assistant engineer on the Great Indian Peninsula Railway has, 
we hear, been dismissed from employment on the supposition of 
his being the author of a certain series of letters which appeared 
in the columns of the J'imes of {ndia animadverting on the engi- 
neering matiagement of the line. This isa very unwise ing, 
as if the stfictures in question have even no foundation in fact, 
this act of the authorities gives it a certain colour of truth, We 
hope there is really no foundation in the report,” 





THE NAVY ESTIMATES. 


On Monday night Mr. Corry moved the Navy Estimates 
to a very empty House, not more than an average of thirty 
members being present to assent to or condemn propositions 
involving the expenditure of nearly eleven millions sterling. 
It is useless to hope for any improvement in Admiralty 
administration until the members of the House of 
Commons seriously devote their attention to a subject 
of superlative interest to the British taxpayer. With 
much of Mr. Corry’s speech it is beyond our province to 
meddle; to the proposed additions to our navy we 
shall refer at some length presently. Before Mr. Corry 
could get to the estimates Captain Mackinnon and 
Mr. Samuda had something to say on cognate subjects. 
The speech of the first-named gentleman contained many 
5 peer truths which the first Lord of the Admiralty 
did not attempt to refute. We cannot follow the honour- 
able member for Lymington through his comments on our 
ironclad fleet, but we can recapitulate a few of his more 
important statements. He plainly accused officials 
holding high positions, of endeavouring to commit 
the Admiralty to a particular line of policy, by publish- 
ing certain articles bearing evidence of their origin in 
every line, in the columus of a contemporary. He 
criticised the performance of the Bellerophon on her last 
trial trip—a subject which we have fully considered else- 
where—and he pointed out that the assumed handiness of 
this ship as compared with the Achilles is due to the fact 
that the former has much greater rudder power than the 
latter, the Bellerophon having one foot of rudder area to 
every twenty-six feet of wetted surface of the hull, while 
the Achilles has but one foot of rudder to every sixty feet of 
resistance. In other words, the shorter ship has 130 per 
cent. more steering power than the longer one. He then 
went on to point out that although the Bellerophon 
carried thicker plating, she was not, on the whole, 
better protected than the Achilles, called attention 
to the imperfections of our cruisers, and advocated 
the conversion of one of our old line-of-battle ships 
on Mr. Henwood’s plan, showing that Mr. Reed, although 
he had systematically opposed conversion, was now actually 
converting a wooden line-of-battle ship himself at a cost 
about two and a-half times greater than the sum named as 
sufficient by Mr. Henwood. ‘Then he sat down and Mr. 
Samuda got up; be contined himself wholly to the question 
of the competitive design scheme got up at Whitehall. If 
Captain Mackinnon’s speech was unpleasant that of the 
honourable member for Tavistock was coped scathing in 
itsexposure of thesystem by which, tospeak plainly, eminent 
men had been entrapped into sending in designs in com- 
petition with Mr. Reed and Admiral Robinson. “ Mr. 
Samuda’s return” we have already published, so it is not 
our fault if our readers are not well upon the subject, The 
speaker pointed out that on previous occasions a precisely 
similar policy had been adopted, as, for example, in the 
case of the Warrior, and again in that of the Indian troop 
ships. Mr. Samuda, at the time the circular letter inviting 
the last competition was sent out by the Admiralty, urged 

That the Chief Constructor should not take part in the competi- 
tion, nor have any voice, directly or indirectly, in the decision. 
He understood his right hon. friend (Mr. Corry) to assent to this, 
but the Chief Constructor, nevertheless, sent in two designs, one 
for a turret and another for a broadside ship, and virtually acted 
as arbitrator. In the report which had been laid before Parlia- 
ment the Chief Constructor drew a comparison between himself 
and the other competitors, the result being, of course, favourable 
to himself, and the other designs were praised or condemned, 
according as they agreed with or differed from his own, For 
instance, he partially commended the design of the Thames Iron- 
works on account of its resemblance to the Invincible, and he 
described the advantages of Messcs, Laird’s turret ship over the 
official design as either repetitions of the features of other official 
ships, or as purchased at the expense of qualities equally essential. 
With reference to a third he declared that it was in no respect 
superior to the design sent in to their lordships on the 27th of 


July. Particular stress had been laid upon the assumption that 
the Admuraity would be greatly guided in its decision by the 
recom dation of tside the official circle. But, having 





invited private persons to design what they considered the best 
models, the Department destroyed the hopes of all those who 
favoured the turret principle by exhibiting determined hostility to 
anything but the broadsides. Four ships out of the seven were 
summarily set aside by this decision, and of the three oomaininn 
was said that two were not necessary to be considered at all, while 
the third they ed as particularly good, because of the resem- 
blance which it exhibited to their own favourite build. Finally, 
they came to the absurd conclusion of giving the building of the 
ship not to the firm whose designs they most highly approved, but 
to another firm altogether, Messrs. Laird, of Birkenhead, making 
compensation, it was true, to the firm thus passed over by giving 
them an order for a corvette. He spoke upon this matter with 
pertect impartiality, having declined in any way to enter into the 
competition, 

Mr. Samuda closed his speech by commenting on the 
Invincible—the ship considered better than any of the 
competitive designs by the Chief Controller and Chief 
Constructor. 

Mr. Corry’s reply was remarkable alike for its extreme 
candour and for the light which it cast on the inner life of 
the Board of Admiralty. We r from it that the Board 
really consists of Admiral Robinson and Mr. Reed, which 
is somewhat startling; the more so that Mr. Reed has often 
assured the public that if the lords would only leave him 
to himself he would supply the nation with ships above 
reproach, Let us hear Mr, Corry on this point :— 

He was quite ready to acknowledge that he had never found greater 
difficulty in any question than he had experienced in this. There 
was much to be said on both sides. His hon. friend had stated the 
case of the competition for the turret “a very fairly, except in 
nis remarks about the reference to the Controller of the Navy. 
His hon. friend could not suppose that an unscientific Board like 
that of the Admiralty could decide on the design of a ship until 
all the designs had been submitted to a scientific examination. It 
always had been the practice to submit to the Controller designs 
sent in for navy ships. He would not say that the Admiralty were 
bound by the opinion of that officer ; but undoubtedly they must 
be very much influenced by it ; and he must express his opinion 
that the Board would a very great responsibility if they 
decided upon building a ship the design of which the Controller 
did not approve. He admitted he had a secret hope that the 
turret would be adopted. f 





If this means anything it means that the Controller an“ 
Mr. Reed have their own way and do as they please with ~ 
Board which refuses to accept the responsibility uf quarrel 
ling with them. As a further example of the in which 
the Lords of the Admiralty, according to , Corry, 
sacrifice their own sense of what is best and right to the 
powers that be, we reproduce the following passage from 
the honourable-gentleman’s speech. It speaks volumes :— 


His hon. friend was not correct in su thet Mr. Reed had 
been allowed to compete. He hud sent ina ; but he had not 
been asked to compete, nor was his design taken into consideration 
as one of a person competing with Messrs. Laird and the other 
competitors. If Mr. Reed had praised his own ship and found 
= with the ships of other people, he had nothing to do with 
that. 


Here is a distinction without a difference. How comes 
it that the First Lord of the Admiralty did not restrain 
an arbitrator from bringing in his own designs and 
awarding them the premium. At least one good result 
followed from the debate. The Lords of the Admiralty 
will no longer be held directly responsible for the deeds of 
officials over whom they seem to have no control. We have 
learned exactly what it is the business of the Board not to do, 
and perhaps next session we shall fiud out that Admiralty 
lords can be dispensed with altogether, at*least as far as 
the spending of money on naval construction is concerned, 

After this e of arms came the Navy Estimates, 
moved in a long and essentially able speech. We can 
consider but one portion of it, that describing the more 
important ships the construction of which is to be 
proceeded with this year:— 


Of armour-plated vessels it is proposed to build six, three in 
the dockyards, and three by contract. The first of the dockyard 
ships--to be called the Iron Duke—will be built at Pembroke. 
She will have a tonnage of 3774, and she will be fitted with twin 
screws. Her armour plating will be Gin. and 8in., with l0in. of 
teak, and an inner skin of lin. backing. She will be built upon 
the same principle as the Audacious, the Invincible, and the Van- 
guard, and her armament will consist of ten 124-ton guns, six of 
which will be on the main deck and four upon the upper deck, 
together with four 64-pounders also upon the upper deck. The 
horse-power of the ship will be 800, and the estimated speed 134 
knots. All these vessels have an armour-plated battery on the 
upper deck armed with four 12)-ton guns, so placed as to com- 
mand the whole horizon. The next vessel will be the Sultan, 
a first-class ship, very much resembling the Hercules. Her 
tonnage will be 5226; she will have a single screw, with a power 
of 1200 horses, and an estimated speed of nearly fourteen knots. 
Her armour-plating will be QYin., 8in., and Gin, thick, with a 
backing of Win. of teak, and ijin. of inner iron skin. Her 
armament will consist of eight 18-ton guns on the main deck, one 
12}-ton gun forward, two 12}-ton guns on the upper-deck battery, 
and two 64-ton guns under the forecastle. There will be a 
central armour-plated battery on the upper deck, enclosed com- 
pletely, where the steering-wheel and officers will be, and where 
two 12}-ton guns will fire round a very large area of the compass, 
including a fore and aft line astern. "Phe third dockyard armour- 
clad will be built at Chatham. She will be called the Triumph, 
the name of the flagship of Admiral Blake. She will only differ 
from the Audacious in having a single lifting screw. Her armour- 
plating will be Sin. and 6in., and her backing 10in. of teak, with a 
igin. inner iron skin. Her tonnage will be about 3800, and her 
armament will consist of ten 124-ton guns—six on the main and 
four on the upper deck—and two 64-pounders on the upper deck, 
making a total of twelve guns. Her horse-power will be 800, 
and her estimated speed thirteen and a-half knots. Her bottom 
is to be sheathed with a thickness of wood, and to be coppered. 
This is the first instance in which this has been attempted; if it 
succeeds it will prevent the evils resulting from the fouling of iron 
ships. Then come the three ironclad ships to be built by contract 
during the present financial year: The Swiftsure will be exactly 
the same as the Triumph, and will be commenced as soon as the 
contract can be made, Next comesaship of entirely novel class 
in the British navy—a ship for coast defence upon the turret 
principle. Her name will be the Glutton. Her tonnage will be 
2709; length, 245ft.; breadth, 49ft.; and draught of water, 19ft. 
Her armour-plating will be 12in. thick, and 14in. in the plating of 
the turret, with a :0in. backing and a lin. inner skin. She will 
have only one turret, but that wil) be so arranged as to fire in all 
directions. She will have two guns in this turret, each of twenty- 
five tons. She will be of 500-horse power, and her estimated 
speed will be nine knots. It is also proposed to build another ship 
of a description which in this country will be pérfectly new, 
though there are several built or building in the French navy. She 
will be a ram, to be called the Hotspur, and she will be commenced 
as soon as the designs and a contract can be entered into. Her 
length will be 235ft., and her breadth 50ft. She will have armour- 
plating of llin., with a backing of 10in. of teak, and an inner iron 
skin, She is expected tc have a speed of twelve knots, and will 
carry an 18-ton gun, to be carried in a fixed tower with four port- 
holes, the gun to work on a turntable from port to port. 

Of the Invincible and Iron Duke class, which Mr. 
Reed regards as perfection, we feel much pleasure in 
placing before our readers a sketch on page 358, drawn to 
scale, and sufficiently accurate to impart a far better 
notion of what Mr. Reed’s last and best is like than whole 
pages of letter-press. 

Before proceeding we must quote a p e from Ad- 
miral Robinson’s report on the complete designs referred 
to in Mr. Samuda’s speech. “The system of construction 
adopted,” says the Chief Controller, “appears unsafe, 
especially the lowness of the armour-plated belt, and the 
want of adequate plating on tke deck which is on to 
of that belt.” In the design thus criticised, that whic 
was sent in by Messrs, Napier, the armour-plating is 3ft. 
above the water-line, with jin. steel-plating on beams, and 
bin. oak deck, making the upper side of the deck 3ft, 54in. 
above the water-line at the side amidships; the Invincible’s 
is 4ft. above water-line, has ,’;in. plate, and 34in. fir deck, 
the upper side of which is therefore less than 4ft. 4in. 
above the water; and hence, for a matter of about 10in. in 
the height of the main deck above water, the design was 
at once disposed of by the Controller, although in lowering 
the deck 10in. the competing firm increased the steel plates 
from ;/;in. to din, and the deck from 3}in. to 5in. oak, 
therefore, if jin. steel is too thin or insufticient when the 
deck is 3ft. 54in. from the water-line, and ,‘;in. is sufficient 
when 4ft, 4in., we may assume that at 5ft. no plating at 
all would be required. hc : 

The upper deck battery of the Invincible, as will be seen, 
has two ports on each side at the fore and after ends, in an 
angular position. It is plated with 6in. armour on dna 
teak, two din. skins and 7in. frames; the battery below 
has 6in. armour on 10in. teak, two jin, skins, and 10in. 
frames. It is hard to say why the guns in the upper deck 
battery should be less protected than those on the main 
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deck, particularly as it is on these guns that the designer | 
relies for 240 deg. out of 360 deg. of his fire. The face | 
of the battery has an area of 100ft., in which there is 
a porthole having an area of 15ft.; this porthole is in | 
a recess in the side, which the Controller says, in 
——, of one of the designs—the London En ineering 
ompany’s—“ is of a very doubtful character.” The testi- 
mony of all the Brazilian officers is very strongly pointed 
st the danger of such constructions, as guiding | 

splinters of all kinds into the ports and causing great loss 
of life.” The beams over the upper deck battery are 6in. 
deep, placed 4ft. apart, and covered partially with steel 
sae, jin. thick, a space l0ft. wide at the middle line 

ving no plating whatever, the deck flat is 2tin. fir 
only ; such a covering is useless as a protection to the men 
in the battery against either shot or shell. Apart from 
this, the battery is not protected at all athwartships, so 
that one shot may dismount two out of the four guns, and 
if nut, would, entering it from one end, knock off some of 
the armour plates at the other, and therefore render the 
battery no battery at all. 

Is it wrong to presume that, had anything so utterly in- 
compatible with modern requirementa emanated from any of 
the competitive designers, both the Controllerand Chief Con- 
structor would have disposed of the design as being weak and 
inefficient? The main deck battery has 6in. plates on 10in. 
teak, it is true, but in the wake of each gun there is an enor- 
mous porthole, made large to get the range of fire. The cill 
of this port is said to be 8ft. out of the water, but a glance 
at our illustration will show that this refers to a false cill, 
the port being fitted with a species of flap, unbacked and 


COVERING OECK 


in action. It is unfair to claim a freeboard of 8ft. under 
these conditions. Any shot entering either of these ports 


| would at least render the gun useless. The battery has an 


| athwartship bulkhead at the fore and after ends of 4in. 
armour-plates on 8in. teak—quite insufficient to resist 
a 300-pounder. Would not guns in a turret having the 
armour 8in. to 10in. thick on 12in. teak be much better 
protected ? 

Com g one of the condemned designs with that of the 
Invinelole we find that in the first the upper deck is 16ft. 
above the load water line, which is considerably more than 
in most ocean-going steam vessels; therefore, as a general 
thing, the vessel is safe enough. In action we have to pro- 
vide resistance to shot and shell on the main deck sarface 
and through the side. On the main deck Messrs. Napier 
provide jin. steel plates rivetted to the beams, and oak 
plank Sin. thick laid upon it; the Invincible has’ ‘in. 
steel and 3hin. fir. Through ‘the side, in the wake of 
the water-line, . the condemned design provides for 8in. 
armour-plating the whole length of the shi ip, and a 
wing e bulkhead for about 184ft.; in the Invincible 
the etn, plating extends only 100ft. out of 300ft., and 
there is no wing passage bulkhead. In further explana- 
tion of this, we must point out that both vessels are 
divided into seven principal compartments formed by the 
athwartship bulkheads. Thess ce may call A, B,C, D, E, F,G, 
D being the midship. In the Invincible this is the only 
compartment protected by 8in. plates throughout the 
length of the water-line; C and E have 7}in., Band F 6in., 
A and G 5in., and under. Now, it may be taken for 
granted that to ensure safety the vessel must have 8in. plates 

at the water- line; less than this thickness a shot would 





useless for any purpose but to keep out the water when not 
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either penetrate or so batter as to cause a leak. The 
compartments C and E contain the boilers and engines 
respectively, so that a leak through the side—which is only 
rotected by a 7iin. plate having no wing passage bulk- 
ead—into either of these com ments, would not only 
prevent the vessel from being able to get out of action, on 
account of the stoppage of t : engines, but would bring 
the armour-belt and tops of the bulkheads within a few 
inches of the water-line; and if B and E, protected with 
6in. ye. were battered in the same way the vessel 
would sink; or if the forward compartments, A, B, the one 
having 5in. and the other 6in. plating at the ’ water-line, 
were filled, as they ‘certainly would 1 be if a 300-pounder 
struck in ‘the vicinity of “the water-line, the forward 
armour and tops of the bulkheads would be below the water, 
and the lower edge of the armour and the screws aft would 
become exposed.’ This state of things could not happen 
to a vessel with not only 8in. armour at the water-line 
throughout, : but a wing bulkhead in addition. 

We need not pursue this subject further. We have said 
nothing as to the stability of the Invincible type, nor shall 
we do more than point out that the elevation of the centre 
of gravity and the increase of moment due to the over- 
hanging sponsons must make the ship a roller. We have 
only compared her with a single competitive design, but 
we think we have said enough to show that in claiming 
for the Iron Duke, Invincible, &c., good qualities, which it 
is denied other ships the Board of Admiralty, or 
more properly, Mr. Keed and Admiral Robinson, have 
made statements in advance of the facts, and we fail to 
find that the new ships possess any qualities which will 





render them substantial improvements on the Bellerophon. 
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Messrs. Green, of Blackwall, partially armoured, which vessels 
have left the Thames within the last few weeks for their destina- | 





tion. They are fitted in accordance with the most recent specifi- 
cations, including all the latest improvemevts for economising 
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fuel. The cylinders are of a larger diameter than usual, for the 
P se of using the steam expansively. Each vessel is fitted 
with a pair of direct-acting horizontal engines on Messrs. Raven- 
hill and Hodgson’s double piston-rod plan, first adopted in 1845 
by the firm. The cylinders are 62in.. diameter, with a stroke of 
2ft. 3in. The slide valves are placed vertically on the outside of 
the cylinders, which have steam jackets, and are worked direct by 
means of a solid link motion. The air pumps and the foot and 
paring Say t= pine are of india-rubber working on brass seats 
—can be easily examined and removed. The feed and bilge 
pumps, in brass, are fitted with india-rubber valves, and worked 
direct from the crossheads. Gridiron expansion valves are also 
applied, and are worked direct from the shaft by means of 
eccentrics and rods. The condensers are fitted on ’s system, 
with vertical tubes, the ends of every tube having a small stuff- 
ing box and packing Y sg both in the top and bottom tube plates 
of the condensers. The condensed water is circulated by means 
of centrifugal beg The condensers are also fitted with all 
the nozzles and pipes, for the purpose of being used as ordi 
jet condensers, should occasion require. Steam is supplied by 
ilers constructed in four sections, working at a pressure of 27 lb. 
on the square inch, having brass tubes with a heating surface of 
5700 square feet. There are two chimneys on the telescopic plan, 
each of which contains a superheater at the base, and the general 
arrangement of the machinery is very similar to that followed on 
board H.M.’s ships Amazon, Niobe, and Daphne, which were also 
fitted. by Messrs. Ravenhill, Hodgson, and Co. The indi- 
cated power obtained on trial ted to 1950 horse power, being 
a multiple of six and a-half to one of the nominal power of the 
engines, with a speed of piston of 450ft. per minute. 








MANCHESTER WORKSHOPS. 
No. L 
Wuat may be seen in a few days’ ramble through the 
city of Manchester and its surroundings will at most times 
better repay a mechanical engineer than a similar amount 
of peregrination expended anywhere else in the world. 
Mechanics have made Manchester, and Manchester has 


written a page in the history of mechanical science second | and the 








to none in interest or in importance. The splendid build- , 
ings which are rising on every side in this murky north of | 
England capital are so many monuments to perpetuate the 
memory of a great victory of mind over matter in a cam- 
paign which has already lasted a hundred years, and still 
extends daily its field of operations. The very irregularit 

of this modern taste for. ornamental offices—and, aed, 
we may say warehouses—is itself typical of the source 
from which the wealth to raise them has sprung. The 
complete individuality of each building, the way in which 
it seems to have created itself after its own fashion with- 
out a for the style of its neighbour, springs from the 
same habit of independent thought and action, which, 
——_ to bear on mechanics, has worked out such 
grand results. The parallel ceases here, however, for 
an aggregate of irregular though handsome houses will 
not make a handsome street or city, whilst a great nation 
is alone created by an aggregate of individual and self- 
reliant effort. We feel as if an apology were almost due to 
Manchester for visiting itin this year of g grace, 1868, and must 
confess toa feeling of having been engaged more in spyingout 
thenakedness of the land than beingreally in uest of practical 
novelty. Unlike Birmingham, where trade is less exten- 
sive in any one branch, but is developed on so great a 
number of stems, this locality relies mainly on one, and 
altogether on a very few,-distinct industries, all of which 
are very. susceptible to trade depressions like that from 
which we are now suffering; strangely enough, the manu- 
facturers in.cotton and the many mechanical departments 
which depend upon them have suffered further loss instead 
of ‘benefit from the late revival in cotton at Liverpool, for 
the only result of operations mainly speculative has been 
to increase the price of the raw material without consider- 
ably improving the demand for the manufactured article, 
consequence is that many more mills are running 
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short time or employing fewer bands, and that mechancial 
business is suffering in proportion. 

When we also remember how long it is since there has 
been anything like a lengthy railway to make, or any other 
great work requiring machinery, we must not expect Man- 
chester or any other great mechanical engineering centre 
to afford us: just at present any considerable amount of 
novelty. We are fortunate enough in these times in being 
able to say that such firms as Sharp, Stewart, and Co., 
Beyer, Peacock, and Co., the Whitworth Company, and 
Nasmyth’s, are able to keep on a considerable number of 
their ds, and though in general working short time, 
can still turn out the special works for which they are 
respectively celebrated in tolerable quantity so as to be 
remunerative, though not quite what may be called money- 
making. The first-named firm are in a state of transition 
in some of their shops, icularly as regards the loco- 
motive erecting-house which has lately been rebuilt, or 
rather a’ new one erected, and the work is now being 
brought into it. This building is in every respect up to 
the ‘mark, and, so far as we can see, needs nothing but 
plenty of work to fillit. Instead of a series of rails of 
different gauges being laid in the floor, a pair of cast iron 
plates take their place with a number of very shallow 
grooves on their surfaces, on which the flanges of the 
wheels take; the plates are wide enough to include 
all reasonable gauges, and a considerable saving is 
effected in laying, as well as much satis- 
faction in working, for rails are always in the way. As 
the Atlas Works turn out just three classes of machinery 
—tools, locomotives, and injectors—and as their 
tions in are about as well known 
highly valued as the current coin of the realm, we 
little to tell our readers with which they are not 
acquainted, The bare description, even of one of our fi 
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factories, is scarcely appreciated by the general reader, and 
unnecessary to the initiated. 

Turning to Messrs. Nasmythand Wilson’s works at Patri- 
croft, the birthplace of the steam hammer (in England, at 
least), we find that the last year or two added con- 
siderably to the house room and manufacturing facilities 
of an already first-class concern. A. fine erecting shop, 
about 120ft. by 70ft., with two travellers supported on 
hollow rectangular columns, a smith’s shop for about fifty 
fires, a new foundry, and some new fitting shops, have 
lately been completed under the direction of Mr. Nuttall. 
There is a very decided want of work in this establishment 
just at present, but, nevertheless, there is on hand 
the largest blowing “installation,” as the French would 
call it, in the world. 1t cannot be said to be a blowing 
engine or even a pair, for it is in reality three pairs, to be 
fixed in the same house, and each of quite exceptional 
proportions. Three high and three low-pressure vertical 
cylinders, the former 45in. diameter, the latter 66in., are to 
be employed. Each pair of high and low are to be con- 
nected across the honse by 40ft. cast iron beams, and over 
each of the six steam cylinders will be placed a 100in. 
blowing cylinder, the stroke for all being no less than 12ft. 
At eight strokes a minute this powerful combination will 
deliver something like ten million cube feet a week of blast 
to the Kirkless Hall furnaces, where it is already in a 
forward state of completion, and may be expected to be at 
work during the autumn. The valves will be on the 
ordinary Cornish principle, but with some important 
modifications of arrangement devised by Mr. Nuttall, 
which, amongst other advantages, attains the desirable 
result of keeping all the valve rods in tension during all 
parts of the stroke. We will not now enter upon a more 
minute description of these magnificent engines, as we 
intend illustrating them as soon as possible. 

Awongst the ether work on hand here are some fine hy- 
draulic cotton presses for India, with two 1lin., or, accord- 
ing to the more recent design, three 9in. rams and 20ft. 
stroke. The castings are tested to four tons to the inch, and 
guaranteed to three and a-half, a very large proportion of 
the metal being small wrought scrap melted down with the 
pig. Mr. Nuttall, whose high reputation for sound 
mechanical practice is well known, has just introduced a 
new turning tool which bids fair to leave its mark on much 
iron and steel. It may be simply, if not very technically, 
described as a diminutive steel flower pot, bolted into a 
socket on the end of a holder by a small bolt passing 
through the hole in the bottom of the pot, the lip of which 
forms the cutting tool; sharpening is effected + simply 
holding the mouth of the flower pot down on a pointed 
revolving stone. The weight of steel employed does not 
exceed a few ounces for any of the touls ranging irom ip. 
to liin. diameter. Each pot will bear turning round 
through four quadrants before sharpening, as only 
one quadrant is actually cutting when in action. 
In this respect it has the advantage over the 
new cylindrical tools, one portion of the circumference of 
which only can be employed. On the other hand, it must 
be remembered that a very small weight of metal is ex- 
posed to the heating which the cutting friction engenders, 
and that consequently any defect in the lubrication might 
produce a temperature which would injure the temper of 
the tool. This is, however, a mere suggestion of a i- 
bility, and in practice the new cutter is acting well. Three 
of the great Kirkless Hall piston rods, 6in. diameter and 
17ft. long, were turned by one tool without sharpening. 
All the main forgings of these great engines are made on 
Mr. Nuttall’s plan of cross and diagonal piling by serap 
bars till the desired weight is attained, so that the forging 
is formed of one pile in each case, and a perfect homo- 
geneity of substance is attained. 





REPORT BY M. KRANTZ, DIRECTOR OF WORKS 
FOR THE IMPERIAL COMMISSION ON THE 
CONSTRUCTION AND COST OF THE FRENCH 
EXHIBITION BUILDING. 


Tue following is a translation of the report presented a 
short time ago by M. Krantz to the Imperial Commission 
after the closing of the various accounts for the construc- 
tion of the building and its sale, or at least its estimated 
selling price, which formed a close approximation to the 
actual sum obtained. We have carefully rendered the 
figures into English money, as we have seldom had a 
more interesting account of work done to lay before our 
readers. 

The accordance of the actual cost with the estimate 
given is satisfactory, indeed much more so than we 
generally find to be the case in this country. We may, 
however, observe that M. Krantz has taken credit in his 
report fur this circumstance. 

REPORT TO THE IMPERIAL COMMISSION. 

I received my appointment during the month of July, 1865. 

From several retarding circumstances beyond my control the 
works could not be commenced till near the end of October in that 
year. At the end of November, 1866, they may be, considered to 
have been terminated; the final closing of the accounts was effected 
on the 15th November, 1867. It may. therefore, be said that the 
projection, execution, and payment of the works occupied a period 
of twenty-eight months, and it may be added that the liquidation 
of = the contracts has terminated without loss, error, or liti- 

10n. 
eWe can, therefore, now show exactly the total actual cost; 
divide it amongst the various works, compare it with the results 
obtained, and from that deduce a mean scale of charges for similar 
constructions. This, which is a matter of interest, forms the prin- 
cipal object of this report. 

I will begin by recalling the amount of the original estimate. 
and how that amount was arrived at, a matter not without its 


.importance. After having studied the requirements of the neces- 


sary works I made a rough estimate on the lst November, 1865, 
from which I calculated a total expenditure of £480,000; this was, 
however, considered to be too high, and after some consideration 
was reduced to £448,000 —first, by striking out the flooring of the 
building, which, whether by boarding or “ beton.” I considered 
to be essential. A contrary opinion prevailed. and it was thought 
that a gravelled floor would suffice, so the £26,000 which I had 
destined to this purpose was suppressed. Secondly, velvet and 
— decorations, which I had put down at £6000, were struck 
out. 

In consequence of these reductions the estimates were fixed onthe 
29th of November, 1865, at £448,000. The total expenditure has 





amounted to £470,523 9s. 7d., giving an excess over the estimate 
of £22,523 9s. 7d., or say about 5 per cent.; but this excess is only 
apparent, for the on which the costs were taken on the 
29th November, 1865, did not include the gallery of the “Histoire 
du Travail,” which was only introduced at the nning of 1866, 
which had an area of 3512 square metres*, and cost £7884 0s. 9d., a 
sum that it is fair to deduct from the total. It is also right to 
set aside expenses incurred for works sapeeedy, suppressed when 
the estimate was formed, viz. :— £4813 7s. 6d.; curtains 
and decorations, £6360 14s. 1d.; total, p Side Is. 7d. 


The walls of the f of substances 
cohd toy toad muon eakooe fen cad ot MIF loo. BL This 
we are making, be 


, 

£4000 the contem: expenditure. Thus, when 
the facts of the case are taken in the excess shown 
above disappears to make way forareal saving. If the mind is turned 
toa few months back, and account taken of the very short time Ihad 
at my disposition to mature the of the necessary rapidity 
of its execution, of the adverse which. often retarded 
operations, and of some ane, inevitablo in such 
undertakings, it will be admi in @ constructive 
app 


feat a more difficult financial been more faithfully 
to. Having said this em ts roach that comparison 


ving 
res which is my principal object. 

From the outer circumference of > covered gallery to the 
inner boundary of the verandah round the garden the surface 
covered by the building was 153,138 square metres, which gives 
£3 1s. 6d, for the cost of each square metre area of building com- 

leted. For those who have some experience in construction this 

gure is certainly very satisfactory; it is, however, important to 
examine how it is divided amongst the various departments of the 
work, These range themselves naturally under six heads :— 
1, foundations, mason work, wood-framing,”&c. ; 2, iron frame- 
work; 3, roofing-glazing, &c. ; 4, decoration, painting, &c. ; 5, flooring, 
doors, &c. ; 6, management and general expenses. A few wo’ 
and figures only are ee on each of these subjects. 

The first includes the works necessary to raise and level the 
ground for the building, to construct the air passages and sewers, 
provide the water sup} ly, and lastly, carry up the various walls of 
the building. The following table gives the quantities of the 
various descriptions of work done under this division :—Earth 
work, 234,01563 cube metres; common concrete, 8536'69 
do. ; Coignet concrete, 8371°00 ‘‘Moéllon” cube metre; 4887°35 
hydraulic ‘* Moéllon” cube metre, 7713°65 Boulogne ‘‘ Moéllon” 
cube metre; 23,410°13 do. ; cut stone, 54°00 do. ; plastered sur- 
face, 44,255°33 square metres ; cemented surface, 2750°389 square 
metres; timber, 862°15 cube metres; boarding, 3704°42 square 
metres ; iron, 16 tons 18 cwt.; water-pipes, 22,100ft.; sewer pipes, 
4600ft. The total expenditure in this department amounted to 
taped 14s. 7d., making 9s. 8d. per square metre of the area of 
the palace. 

The second division includes the whole of the ironwork, 
by far the molt expensive portion of the work. The con- 
tractors were . Cail, Goin, Zoret, Joly, Rigolet, and Eiffel, 
who supplied and fixed 11,154 tons of wrought iron work at £23 12s. 
a ton, tons of co ted iron roofing at £28 16s. per ton, and 
pd tons of castings at £15 12s. per ton, these fi ures covering 
all expenses of every description connected with this part of the 
Et a bringing out the cost per square metre covered at 
8. 

The third division—roofing, glazing, zinc work, &c., was under- 
taken by MM. Dubrujeand, Gessinon, and Langois, and their work 
was as follows :—Small pine scantling, 801°38 cube metres; plank- 
ing, 1332°22 square metres; louvres, ; iron, &c., 13 tons 7 ewt.; 
wood screws, 139,058; total cost, £4366 14s. 4d. Surface of roof, 
covered with zinc, 59,000 square metres, cost £9478 10s.; zinc 
gutters, length 33,100ft., cost £4243 5s.; zinc down pipes, length 
17,300ft., cost £1331 63. 9d.; various plumbers’ work, £5506 Lis.; 
roof glazed, 50,014 square metres—windows glazed, 17,341 do.— 
each at 2s. 10d. per metre = say £10,000, ey! a total 
cost of third division, £34,963 15s. 3d., in which is included the 
charge for maintaining the zine a on work during the con- 
tinuance of the Exhibition. Total per square metre of area 
for third division expenses, 4s. 7d. 

The fourth division consists mainly of painting, which cost for 
the interior £5960, and for exterior bso28 15s. ; of which re- 
presents the increase of cost by reason of the change from brown 
paint to steel colour (bronze d'acier) subsequently ordered. Cur- 
tains, banner poles, &c. &c., raised the total of this section to a 
sum of £22,715 12s. 9d., making a fraction less than 3s. per square 
metre of building floor. 

Under the fifth division MM. Lébille, Cojgnet, Andraud, and 
Jullier floored the gallery of the ‘‘ Histoire du Travail” to the ex- 
tent of 2432 square metres, at a cost of In other parts of 
the building three kinds of eoncrete flooring were employed, viz., 
**Béton Coignes,” 10,283 square metres, cost 2s. 11d. per metre; 
“* Béton de Cimens de Boulogne,” 16,060 square metres, cost 2s. 9d. 
per metre; ‘‘L’Ardoise comprimée systéme Lébille,” 1707 square 
metres, cost 6s. 2d. per metre, Total cost of flooring, 30,483 square 
metres, £4813 7s.—repairs included as regards the ‘‘béton.” For 
the doors MM. Cail, Jiffel, Clark, and Qétard were contractors. 
The external doors cost £701 4s.; thirty-four interior folding doors 
cost £292 8s.; sixteen doors of entrances £400. Lightning 
conductors (forty-four), by MM. Leture and Bandes, figure for 
£608 5s. Office in the Champ de Mars, watchmen and various, 
amount to £1412 13s.—bringing division 5 up to 1s, 1d. per 
metre covered. 

The management and office expenses are the components of the 
sixth division, including, of course, the designs and drawings of 
which a vast quantity were required, coming of themselves to 
£3383 18s.; other salaries cost £8: 1ls.; but their total is not ex- 
cessive, each officer having given more than the usual amount of 
work required in their stations, which is true for every rank. The 
total of this section amounts to £11,593 9s., making 1s. 6d. per 
metre on the surface built over, or 2°46 per cent. on the total ex- 
eae of the department. From this total, however, should 

deducted a sum of £220, which the city of Paris paid as indem- 
nity to the Imperial Commission for the expropriation of my 
offices [That is, ‘‘demolition.”].—Also we then d take credit 
for sand and other materials given to other services in the Champ 
de Mars, and for old materials sold (when the Exhibition opened), 
but these would not much affect the general result. 

Under heading seven, I submit the following table as the 
probable result to be expected from a sale of the building as old 
material :—Wrought iron work, 11,200 tons, at £3, £33,600 ; cor- 
rugated iron, 1062 tons, at £2 16s., £2970 12s. ; castings, 1750 
tons, at £2, £3500; w 1500 cube metres, at 16s., £1200; 
cut stone, £80; ‘* Moéllons,” £3600; plaster, 20,000 cube metres, 
at 10s., £800; various, £2246 8s.; total, £47,957. 

The above estimated values are moderate enough when it is 
considered that our materials have already paid the Paris oetroi 
(town dues). The following table gives a résumé of the total ex- 
penditure :— e 

‘ost: per square 
Total cost, aon of 
covered area, 


. .*« & £a4 
1. Foundations, woodwork, &c. 74,19914 7 .. 09 8 
& Tren@ork ... ws «so os ws SBS OG... 31 9 
3. Roofing, glazing, &c. ... .. 3496315 3 .. 0 4 7 
4. Decoration and painting ... 22,71512 9 .. 0 3 0 
$ Flooring —_ 7 roe ey 822718 0 .. 0141 
. Management and general ex- 
WOMBOB.0. sce coe ane a | 11,593 9 0 . 01 6 





£470,523 9 7 £3 1.7 


* Metre = 3ft. din,; square metre = 10% square feet; cnbe metre = 354 
cube feet. 











After deducting the value of the old material the Imperial Com- 
mission will have paid £422,523 9s. 7d. for the building, which 
makes £2 15s. 1d. per square metre of covered space. 

I and my assistants were obliged to construct the building of the 
Exhibition in a very short time. We delivered it with a punc- 
tuality on which we were complimented in a special letter by the 
Minister of State. We had 1 4 an edifice of exceptional 
png: ah mee form, presented real complica- 

e ce. 

Destined for an otibitien of tha of art and industry 
for an im t competition of and intelligence, this 
edifice not have the aspect of a common railway station, 
but, on the other hand, time, money, everything our 

it a real monument. - 

It has, therefore, been necessary, in order that it should be 
Fs ae ae to give its forms sobriety and coveostnens Ue To 
this end our efforts tended, and-itis now generally tted that 
they have succeeded. 

Finally, we have not overstepped the narrow limits of the funds 
voted. This report proves as much. 

In taking leave of the Imperial Commission I have much plea- 
sure in a these results; they do the greatest honour to my 
staff, and to the contractors who have so ably seconded me, 

ed N. KRANTZ, 
aanittenaiinil Po es - inlet we he epee en le 
ne regretted above report: the writer 
is so eloquent in his own praise that yen left us no room to 
bestow our commendation upon him, 


Patent keyless mechanism, the latest temperment in watches. 
J. W. Benson, watch int deck maker to rince of Wales, 
Old Bond-street, Westbourn and Ludgate-hill. See price 
list of other watches.—[ADVT. 

BripGe Over THE Usk.—Messrs. Steel, and Co., of New- 
port, have just completed a contract for the poems Bridge 
Company, Limited. The =~ of the Usk at this point is 145ft. 
Mallet’s system of buckled plates have been used in the formation 
of the new roadway. 

SewaGeE IRRIGATION IN BrrMIncHAM. — The municipality of 
Birmingham are making a trial of the irrigation system, with a view 
to utilise the sewage instead of letting it run into the river Rea. 
The Public Works Committee have been authorised to take a lease 
of seven (!) acres of land near Adde Park for the purpose of 
facilitating the disposal of the sewage. e ittee is already 
in possession of some land in the same neighbourhood, on which 
experiments have been made with rye grass. The crops are 
reported to be good. 

Sr. Taomas's Hosprrat. — The foundation stone of the new 
Hospital of St. Thomas, on the south embankment of the Thames, 
was laid on Wednesday by the Queen. The weather was bright 
and pleasant, and vast crowds assembled to greet her Majesty on 
her way to and from Buckingham Palace. e proceedings of the 
day took place in a spacious amphitheatre designed and erected 
for the purpose; and no accessory which could have added dignity 
and solemnity to the occasion was wanting. Her Majesty, on 
entering the building, was received with enthusiastic cheering, 
and on taking her seat the National Anthem was taken up with 
almost sublime effect by many thousand vi . On the right of 
the Queen were placed the Princess of Wales, the Princesses 
Louise and Beatrice, and the Princes Arthur and Leopold, and on 
her left the Prince of Wales, the Prince and Princess Christian, 
and the Duke of Cambridge. The Prime Minister and all the 
great officers of State were present; and the Archbishop of 
Canterbury, assisted by a number of his clergy, performed the 
religious part of the ceremony. ips Queen spread the mortar, 
and tried and proved the stone wit! and self-possession, and 
it was lowered to its place amidst enthusiastic acclamation. Full 

articulars of the building, with a ve illustrations, appeared 








n our numbers of the 14th of February. The large 
double-page engraving of the é' of the hospital has been 
reprinted. 

HE LUMBER TRADE OF THE SEINE.—A recent number of the 
Revue des deux Sade om some interesting particulars of the 
‘* Lumber” trade of Paris, from which we extract the following 

articulars:—‘‘ Primitive as this branch of industry would appear to 

, it has after all a comparatively modern origin. The trade 
dates from 1549, when one Jean Rouvet, observing that the forests 
in the neighbourhood of Paris were fast decreasing, and foreseeing 
that at no very distant day the supply of fuel would be exhausted 
(for roads were scarce in the brave old time), bethought himself of 
turning the water-courses and the river itself in the carriage of 
supplies from more distant sources. Of course the project was 
received with derision; was it ever otherwise with such schemes? 
But it ded neverthel No whit disheartened, Rouvet 
betook himself to Morvan, purchased a portion of forest land, 
felled the timber, formed it into rafts, and appeared with it in 
triumph at the Quai dela Greve. Plenty were then found ready 
to follow his example, and to one René Arnould we owe the 
arrangements which have been in use ever since. The timber is 
felled, lopped, and allowed to lie for a certain specified time; it is 
then cast into the nearest suitable water-courses and allowed to 
find its way to the river. Here the wood belonging to each indi- 
vidual is collected in a tri (the men engaged in the work being 
known as triquers), from which rafts of varying lengths are 
formed. A raft or train is divided into 576 divisions, or mises; 
these are arranged in fours, each four forming a branche. When 
seventy-two branches have been formed they are grouped in eighteen 
portions, each of which is a coupon. Again, nine cowpons form a 
part, and two parts—the avant-part and the arriere-part—firmly 
connected together, form a raft, which is generally known as a 
flot. As in Rouvet’s day, the osier withes which bind the mass 
together are known as harts. By a usage equally ancient, each 
individual, man, woman, or child, engaged in the trade has a right 
to burn as much as they may require for personal use during 
working hours; and each at the end of the day’s work has a claim 
to their faix, or as much small wood as each can carry away in his 
or her arms, The rafts travel in pairs, two abreast forming a 
couplage. Each is navigated by two men, one in front to guide the 
raft with a punting-pole; the other, usually an apprentice, whose 
post is on the rearmost portion, and who is consequently known as 
the p’tit derriere. Green wood is considered fit for burning 
twelve months after felling; dry wood thirteen months to two 
years. During the past year (1866) there arrived 2616 rafts of 
timber and _fire- representing the enormous weight of 
582,509,786 kilogrammes. The greater portion of the fire- 
wood, 166,625,470 kilogrammes, came from the Yonne and its 
tributaries; the timber, 74,637,030 kil mmes, chiefly from the 
Marne. The number of rafts thus ving varies greatly during 
different months; thus in January, February, and March, 1866, 
they amounted to twenty-one, twenty-six, eighteen; in May. 
June, and July, they numbered 691, 441, 385; from this period 
the number decreased again; in November there was an increase, 
367. Occasionally these rafts are broken en route, in which case 
the timber is recovered by the repecheurs de bois, to whom a certain 
number of commissions are issued annually from the perfecture of 
police. The same rivers and canals which bring the supplies of 
fire-wood, bring also that of charcoal, which, despite its lightness, 
cannot be sent by rail without a considerable increase of price. In 
1866 there were landed at the different wharves of Paris 42,000,000 
kilogrammes of charcoal, the greater part of which came from the 
Aube and Loire. The arrivals are generally greatest in July. 
During this month of the year aiready referred to they amounted 
to 11,183,811 kilogrammes.” For the sake of comparison we may 
remark the arrivals of coal (by water-carriage) in Paris in the 
same year amounted to 843,538,020 kilogrammes, to which must 
be added 5,862,300 kilogrammes of coke and turf. The whole of 
this supply was from Belgium, by the canals du Nord and da’ Oise, 


* Revue de deux Mondes, November, 1867. a3 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 


Grants and Dates of Provisional Protection for Six Months. 

916. WrLLTAM CLARK, Gateshead, Durham, and EDMUND WALKER, Poplar, 
Middle-ex, *‘ Improvements in capstans.” 

$22. ROBERT TOWNSEND, King Henry-street, Ball's Pond, Middlesex, ‘‘Im- 

ements 'n breech-loading fire-arms.”—18th March, 1868. 
ROBERT ANTHONY HARDOCASTLE, Rye-hill, Newcastle-upon-Tyne, ‘‘Im- 
provements in tne manufacture of tron and and steel, and in apparatus employed 
rein.” 


1000. ROBERT SMITH, Chorlton-upon-Medlock, Manchester, “ Improvements 

in machinery for winding cotton, silk, and other yarns or threads on to 
. cards, of balls, and in additional asommsee to be used when winding 
balls for ticketing the same. "—24th Me 

1148. JOHN GRIFFITHS. ao me ee Faye yr JOSHUA JEAVONS, Sheffield, 

in of piles of iron or steel, or of iron and 
pe “for the tenth hn of Sa cope, aut Gna, shafts, and other 
artic'es.”—4th April, 1868. 

1202. LOUIS VERSTRAET, Boulevart St. Martin, Paris, ‘‘ Improvements in the 
means of, and apparatus for, mg | and burning petroleam and other in- 
flammable oils for heating steam boilers, and other purposes.”—9th April, 

868. 


1210. GzornG# CLARK, Northumberland-street, Strand, London, ‘‘ Improve- 
ments in the manufacture and production of explosive compounds, and in 
apparatus for their manufacture and use.”—11th April, | 

1229. ABRAHAM BRAHAM and LEWIS BRAHAM, Manchester, “ Certain im- 

rovements in the manufacture of hats or coverings for the head, called 
sou’ westers.’”’—14th April, 1868. 

1240. 1 ROBERT OXLAND, Compton Gifford, Plymouth, I hire, **T 
ments in the treatment of ores and minerals containing copper to extract 
copper therefrom.” — 15th April, 1868. 

1257. DILLWYN SMITH, Southampton-buildings, Chancery-lane, London, 
“ An improved mode of securing tubes in steam boilers and other vessels.”— 

A communication from George P. Hunt, New York, U.S. 

1263. ASTLEY PASTON PRICE, Lincoln’s-inn-fields, London, and JAMES 
ALFRED WANKLYN, Finsbury Circus, *‘mprovements in the preparation 
and use of anesthetics.”—17th April, 1868. 

1264. THOMAS BRADFORD, Arzyll-square, London, “Certain improvements in 
machinery or apparatus to be employed for chur ning, which is also applica- 
ble for washing textile fabrics and mixing liquids.” 

1265. GEORGE LISTER, Rivers, Mursley, Gloucestershire, ‘‘ Improvements in 

hinery or for feeding slivers of wool or other filamentous 
materials to carding and condensing engines or machines.” 

1266. EDWARD THOMAS HUGHES, Chancery-lane, London, ‘‘ Improvements in 
the manufacture o' hats and bonnets and in the apparatus employed therein.” 
—A communication from Chauncey Orrin Crosby, New Haven, U S. 

1267. JAMES HARGREAVES, Darlington, “ Imp: ts in ining phos- 
phates and phosphatic manures ” 

1268. RICHARD SCHOLEFIELD, Leeds, Yorkshire, ‘‘Improvements in brick- 
making machinery.” 

1269. ALFRED ‘4SHLEY, EDWARD RAWNSLEY, and WILLIAM PEARSON 
Walté, Horton, Bradford, Yorkshire, ‘‘ An improved means or apparatus 
for lubricating the spindles and other parts of machinery used for spinning 
or twisting wool, cotton, mohair, alpaca, or other fibrous ema gg nl 

1270, WILHELM LUND, Jewry-street, London, ‘‘ Imp hi 
for turning off crosshead wrist pins, crank pins, and vmliar “work.” —A 
communication from Theodore A. G»ff. San Fra: cisco. U 8S. 

1271. NATHAN AGER, Grosvenor-road, Pimlico, Middlesex | “ Improvements 
in fastenings suitable for window sasies. and for other uses.” 

1272. HAROLD WILHELM WIDMARK, Tamworth-place, Bristol, “ Improve- 
ments in governors applicable to steam and other engines.” 

1274, RICHARD HILL, Castle-street, Bristol, and JOHN FRANCIS D'OYLEY, 
Oak Villas, Walthamstow, Easex, » Improvements in paddie and other 
wheels used in air or water for propelling or driving ships, vessels, and 
ma‘hirery.” 

1275. AUGUSTUS BRYANT CHILDS, Mark-lane, London, “ Improvements in the 
grinding surface of millstones and in apparatus or machinery for forming the 
same.” —18th April, 1868. 

1277. CHARLES DENTON ABFL Southampton-buildings, Chancery-lane, “ Im- 
provements in the means and appliances for press copying l+tters and other 
written documents.’—A communication from Jean George Kugler, Nurem- 
berg Bavaria. 

1278. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, 
London, “ Improvements in the treatment of textile fabrics for consolidating 
them and rendering them impermeable.”—A communication from Pierre 
Armand Neuman, St. Denis, near Paris. 

1279. JOHN COOKE, Darlington, Durham, ‘‘ Improvements in the construction 
of rotary engives and pumps.” 

128!, JAMES FAWCETT and JOSEPH ADDEY FAWCETT, Wakefield, Yorkshire, 
“ Imprevements in steam boilers or apparatus for generating steam.” 

1282. JABES BUNTING FARRAR, Halifax, Yorkshire, ‘‘ Improvements in 




















an 'y. 

1283. WILLIAM MALAM, Old Kent-road, Surrey, ** Improvements in the manu- 
facture of gas and in sppar tus employed in such manufacture. part of the 
invention being also appli to the of retorts, retort casings, 
crucibles, and melting pots for various useful purpose 

1284, JAMES MCOGHIE, Glasgow, Lanark, N.B., « Improvements in apparatus 
for spi ning or twisti: g." 

i SAMUEL WILLIAM WORSSAM, jun., King's-road, Chelsea, Middlesex, 

ntsin hinery or apparatus for planing and cutting wood.” 

1986. WILLIAM WELDON SYMINGTON, Chard, S 
in machinery for sizing. tarring, dyeing, drying, and finishing laid ‘and other 
twines, lines, yarns threads, and fibres. 

1287. JOHN JOSEPH REVELEY HUMES, Deptford, and JOHN GILES SULLIVAN, 
New Cross, Kent, ‘‘ Improvements in machinery for making bricks.” 

1288, ALFRED VINCENT NEWTON, Chancery-lane, London, “ [mprovements 
in the construction of rings for ring spinning.””—A communication from 
Cyrus Bullard Morse, Rhinebeck, New York, U.S. 

1289. GEORGE COLES, Gresham-street West, London, JAMES ARCHIBALD 
JAQUES, and JOHN AMERICUS FANSHAWE, Tottenham, oo “Im- 

8 in the fi e of elastic bands.” —20th A 

1291. ARTHUR COLE, Erith, Kent, and JONATHAN CARTER, heen Heata, 
Kent, “ !mprovements in and applicable to lamps in use in railway carriages 
and in similar situations.” 

1293. WILLIAM GORSE, Birmingham, ‘‘ Improvements in the preparation of 
strips of tron and steel for the manufacture of flat-pointed cut nails.” 

1294, EBENEZER KEMP and HENRY GOURLAY, Dundee, Forfar, N.B., “‘ tm- 
proved machinery or apparatus for producing thin strips or filaments from 
various substances.” 

1295. ARTHUR PAGET, Loughboroug icestershi sal. in 
apparatus for the hauling. nese Mp or pulling of Tropes, cords, chains, 

and other ical equivalents, and for the holding or making fast 
jh or other mechanical equivalents, and loosing the same when 
e “a 

1296. GEORGE COLES, Gresham-street West, London, JAMES ARCHIBALD 
JAQUES, and JOHN AMERICUS FANSHAWE, Tottenham, Middlesex, “ im- 
proved machinery or apparatus for producing thin strips or filaments from 
various substances.” 

1297. LOUIS BING, Bishop's Stortford, Hertford, ‘‘ An improved mode of, and 
apparatus for ascertaining the actin'c power of light.” 

1299. ARTHUR DALLISON RENSHAW, Fetter-lane, London, “‘ Improvements in 
apparatus for shearing or clipping the wool or hair of animals, and in the 
means for operating the same.” 

1300. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ An improved 
mode or method of correcting the deviations of the mariner’s compass in 
iron ships.”—A communication from Louis Francois Alexandre Arson, Paris, 

1301. JOHN FUGL and HENRY THOMAS FUGL, Woodbridge-street, Clerkenwell, 
London, “ Improvements in curtain poles and laths.”—21st April, 1868. 

1802, MOSES SAVERY MAYNARD and ROBERT a Preston, Lancashire, 
- — in machinery for governing the speed of motive power 

nes 

1308. JOHN JOHNSON, Levenhulme, near Manchester, “Improvements in 
metallic packings for pistons, pump wo and valves. s 

1305, WILLIAM CLARKE, Nottingham, ‘ ts in the facture of 
ornamental fabrica in twist lace machi 

1307. CHARLES BARLOW INGHAM, a al “Certain improvements in 























fel ” 

1827. JOHN WHITEHOUSE, Tipton, Staffordshire, “Improvements in the 
manufacture of tailors’ or goose irons. 

1328. JAMES BUSH and ‘ie WELOHMAN. » See ee. 
Warwick, “ An jmproved spri ing fastening for brooches and other similar 
dress fastenings.” 

1830. GEORGE FREDERICK STIDOLPH, JOHN STIDOLPH, and THOMAS SIMPSON, 
Woodbridge, Suffolk, “ in brushing and i ines.” 

1331, ALEXANDER MELVILLE CLARK, Chancery-lane, 
ments in apparatus for transmitting and multiplying motive power.”—A 
communication from Franevis Jobard, Boulevard St. Martin. Paris. 

1335. JOHN REID, Glasgow, Lanark, N.B., ‘*Improvements in the manufac- 
ture of casks and other similar articles, and in the machinery or apparatus 
connected therewith.” 

1387 JOHN CASssoN, St. James’s-street, Sheffield, “Improvements in ma- 
chinery for sawing wood.” 

1838. ALFRED CARTER, Birmingham, “Improvements in machinery for the 
manufacture of nails spikes, and bolts.” 

1339. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, 
London, ‘‘ Improvements in cartridge boxes or holders.”— A communication 
— from Friedrich Schneider, Hartford, Connecticut, U.S.—28rd April, 


1348. CHARLES BROWN, Dublin, “ Improvements in apparatus for pBemwn also 
applicah'e to hot pressing, and to other heating and to 

1345. RICHARD NUTTALL, THOMAS NUTTALL, Walmsley, Canetin, and 
BENJAMIN BARBER, Manchester, “Certain improvements in the manu- 
facture of woven fabrics termed quiltings and toiletings, and for similar 
descriptions of fabrics.” 

1347. CHARLES WEIGHTMAN HARRISON, Oberstein-road, Clapham Junction, 
Surrey, “ Im; means of preventing incrust: in boilers and other 
vessels in which water is heated.” —24th April, 1 








{nventions Protected for Six Months by the Deposit of 
Completes Specification. 

1400. JosePH BOOTH, Gamble-street, Nottingham. “Improvements in the 
manufacture of fabrics in twist lace machines.”—29¢h A 1868. 

1434. HENRI ADRIEN BONNEVILLE. Sackville-street, Piccad lly, London, 
“App :ratas for measuring and registering the flow of liquids.”"—A com- 
munication from Jean tS ws Barettoand Antoine Joaquim Baretto, Lisbon, 
Portugal.—?nd May. 

1446. WILLIAM peng LAKE, South 
London, ** Improvements in buckets a x other vous 0 of de fon anald 8 
form, and in means for producing the same.”—A communication ors | mn 
David Lyman, Middlefield, Connecticut, U.S.—2nd May, 1868. 


Paten‘s on which the Stamp Duty of £50 has been Paid. 
“3 a 4 MOGLASHAN, Dundee, Forfar, N.B., “ Fibrous materials.” —5th 
ay. 18 65. 

1335. WILLIAM CLARK, Chancery-lane, London, ‘‘ Manufacture of hinges.” — 
13th May. 1865. 

1319. HENRY RANSFORD, Brompton, Middlesex, “ Starch.”—1?th May, 1866. 

1360. JAMES WORRALL, Lanne and THOMAS HUGHES, Manchester, 
* Textile fabrics.”—16th Me 

1625 JOHN HARTLEY, Otley, 1. mq “Corn Screens.” —\5th June, 1865. 

1275. ROBERT BARLOW COOLEY, Northampton, “ Fabrics.”—9th May, 1865. 

1345 H&N®Y BEESLEY, Halberton, Devonshire, “ Agricultural implements.”— 
15th May, 1865. 

1313. ALEXANDER PARKES, Birmingham, “ Collodion.”—1lth May, 1865. 


Patent on which the Stamp Duty of £100 has been Paid. 

1134. eae BLACKBURN and MABK KNOWLS, Blackburn, ‘‘ Cotton, &c.” 
- ‘ay, 1861. 

1190. nue FRAZER LODINGTON BADDELEY, Enfield, “ Bands for fire-arms.” 
—l0th May, 1*61. 

1221, RICHARD oye ee Spittlegate, Grantham, Lincolnshire, 
«Pp Ploug me LBth May, 186 








ee 


Notices of Intention to Proceed with Patents 
3699. THOMAS ROBERTSHAW, JONAS ROBERTSHAW, and JAMES GREENWOOD, 
Ovenden, near Halifax, Yorkshire, “ improvements in looms for weaving.” — 
20th December. 1867. 


in the construction of paving.” —3!st 

4. GEYRGE ARCHIBALD DINELY GOODYAR, aes Villas, Windsor, ~~ 
shire, ** (mprovements in the method of, and machinery for, propelling bo: 
or vessels.” 

5, WILLIAM STROUDLEY, Inverness, land, “ Ti ts in iling or 
replacing carriages or wagons on rails of railways. ” 

9. ROBERT WILSON MORRELL and PHINEHAS CRAVEN, Bradford, Yorkshire, 
“Improvements in machinery or apparatus for spinning and doubling 
fibrous substances.” 

ll. JOHN IMRAY, Westminster Bridge-road, Surrey, “Improvements in 
locomotion.” 

12. CHARLES pare MAY, Rue Gaillon, Paris, “ Improvements in the 

lic cartridges.”—\st January. \ 1868. 

20. EDWIN 1500, Grocer’s Hall-court, London, ** Imp in the finishi 
of stays, and in means or apparatus employed therein.” 2 2nd January, 1868. 

23. TURNER POWELL ASTON KEY, Clifton Mount, Rotherham, Yorkshire, 

in ng to’ be used for the erection of houses in the 
streets of populous places.” 

25. JAMES DELLAGANA and BARTHOLOMEW DELLAGANA, Shoe-lane, London, 
“Improvements in printing machines, and in the manufacture of electrotype 
blocks to be used in such machines.” 

26. MARY ELIZA ROY, Upper Norwood, and LOUISA PREVBTT, Penge, Surrey, 
* An improved receptacle for containing needles, thread, and other articles.” 
—3rd January, 1858, 

29.. WILLIAM WILSON MORLEY, Wooburn, Bucks, “ Printing of paper bags 
while in the process of making by Shaw's patent or other bag machines, or 
for printing paper from the reel.” 

30. WILLIAM JOHN BLINKHORN, St. Helen’s, Lancashire, “‘ Improvements in 
- manufacture of snuffiess dip candles, and in apparatus employed 

erein.” 

34. AUGTSTO ALBINI, New Broad-street-buildings, London, ‘‘ Improvements 
in cartridge be'ts or pouches.” 

37. JOHN NIXON, Westbourne-terrace, London, “ Improvements in apparatus 
~ transferring coal or ey | from railway wagons into barges.”—4th 

january. 1868. 

39. ae Ky RICHARD | SOUTHBY, Lanark, N.B , “‘ Imp in 
paraffine from its and in ” 

41, THOMAS STOKES, Kidderminster, ” Worcestershire, “Improvements in 
the manufacture of piled fabrics in imitation of the deece or fur of animals.” 
—6th January, 1863. 

47. EDWARD MYERS, Craven-street, Strand, London, and GUSTAVE ADOLPHE 
CANNOT, Pudding-lane, London, ‘‘ Improvements in the permanent way of 
railways.” 

63, GEORGE EDMUND DONISTHORPE, Leeds, Yorkshire, ‘‘ Improvements in the 
construction of, and mode of ae joints, catches, or other fastenings for 
brooches and other or mountings and fittings for 
furniture and articles of virtu.” ae January, 1868. 

67. JAMES TOMLINSON, Rochdale, Lancashire, “‘ improvements in machinery 
for twisting and untwisting flax, hemp, and other fibrous 

68. LOUIs sIMON, Hutchinson-street, Wilford-road, -y>p— “A new 
mode of laying metal leaves on printed surfaces, and the apparatus con- 
nected therewith.”—A communication from Albert Emile Reinhardt, Rue 
Beautreille, Paris. 

72, CHARLES PONTIFEX, Northampton-grove, Ball's Pond, Middlesex, “ Im- 


3713. VicTOR LEON DAGUZAN, Rue Sainte Aone Paris, “ Improvements 
December, | 
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gag te a ye ae cancelling, or otherwise ts in presses or apparatus for wort from spent hops, the 
ing CE. og Fy = oe ‘A commurication from Edward same being applicable for expressing from other matters.”—8th 
Cham ew ‘anuary, ' 
1308. THOMAS WHITTAKER, Manchester, “‘ Certain ae Spe in the | 102, ARNOLD BUDENBERG, Manchester, ‘‘ Improvements in pepe” 
a ieee ee eee ee s Saonan inten, andor haere Z, 
1309. Henry — = London, “An improvement in the manu- | 113. GzoRGz IRELAND, Handsworth, in eruet 
facture of safety matches. frames, liquor frames, and cont Eee Se Ss vesse!s and 
1815. a ROBERT tase, Southampton-buildings, C -lane, “‘Im- other articles."—tlth Ji 
'y for ring small articles from sheet metal.” 118. WILLIAM FIRTH, Rose gaee Vela. Vi Viewforth, Edinbargh, Midlothian, N.B., 





—Aco tn he from Lauriston Towne, Providence, Rhode Island, U.S. 


1316. WILLIAM ROBERT LAKE, tage ete a ——— lane, “ Im-" 


provements in carpet linings and in hi ng the same.” 
—A communication from George — sere Aan Chipman, Boston, Massa- 


chusetts, U.S. 
Pp in watercl and in ball 


1317. HENRY HILL, Nottingham, “1 
and other cocks, taps, and valves, - 

A318. WILLIAM EDWARD NEWTON, Chancery-lane, a “ Improvements 
in padtie wheels for vessels.”—A communication from Donald L. McDonell, 
Detroit, Michigan, U.S. 

1320. HONTER HENRY MURDOCH, Staple-inn, London, ‘‘ Improvements in 
the ae eg of concaves or breasting for the beating drums of thrashing 

ni fon from Emile Questienne, Mellet, Beigiam, 
and Edmond Yon schepdael, jun., Brassels, Belgium. 

1321. ROBERT FRANCIS FAIRLIE, Gracechurch street, London, “ Improve- 
ments ia ra‘lway carriages and wagons, and in the means of coupling them 
together to furm trains.” 














“ Improveménts in’ valves made from india-tubber or other similar elastic 
material, the said valves being applicatle in the construction of fluid or 
gaseous pumps, enemas, ay spray producers, and other instruments 
where valves are in use.”—13th January, 1868. 

126, THOMAS SAGAR and THOMAS RICHMOND, Burnley, Lancashire, “ Im- 
provements in lo ms for weaving.” 

136. JAMES WILLIAMSON, White Lion-court, Cornhill, London, “Tf 
ments in bolting or fastening one part of a ship or vessel to another. sa 
January, \868 

146 CLINTON EDGECUMBE BROOMAN, Fieet-street, London, ‘‘ Improvements 
in gas heating and cooking apparatas.”—A communication from Francois 
Alphonse J swquet, Paris —16th January, 1868. 

166. JAMES MURDOCH NAPIER, York-road, Lambeth, Surrey, “ Improvements 
in apvaratas for cutting ana dressing woods, and other materials, 
and in the tools to be used in combination therewith.” —17th J , 1868. 

183. BENN2TT JOHNS HBYWOOD, Loraine-road, Helioway, Middlesex, ‘ Im- 
provements in the manufacture of penct!-cases.”~—1*¢A January, 1888. 





271. JouN pln tt (ee Ps n’s-inn- i London, ** Imorevements ts 
heating and other substances.”—A 


from Adolphe Perrot. rot Para—26ch January, 1868. 


EF even LB BY in opposing any one of such apotioations 
should leave particalars in writing of their objections to such application at 
Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
Oth May. 19848. ~ { 


2630, 1s. 2a.; 2687, 1s. 24.; 2699, 1s. 4d. ; 2718, Is. 4d.; 2724, Is. 2d ; 2742, 
1s.; 2744. 10d.: 2751. 6d.; 2755, 4d. 2757, 4d; 2761, 8d.; 2762, 44.: 2764, 64.; 
2765. 104.; 2766 vu. 2769 , 8d.; 2770, 4d.; 771. 44 “S OT72, 44.3 2774, 4d.; 
2775, 4d.; 2776, 10d.; 9781, 4d.; ” 9782, '4d.; ” 9783, 4d.; 2785, 44.; 2789, 4d.: 
2790, 44.; 2798, 44.; ;9795, 4d.; 2797, 4d.; 2801, 4d.’; 2808, 4d.; 2804, 4d.; 2805; 
4d..; 2809, 4d.; 2820, 4d.; 8178, 10d. 

*,* Specifications will be forwarded by post from the Patent-office on receipt 

of the amount of price and Sums exceeding 5s. must be remitted by 
Posto Order, made payanl at the Post-office. 5, High Holborn, to Mr. 

Bennet Woodcroft, Her Ealety’s Patent-office, Soathampton-buildings, Chan- 
cerv-lane, London. 
een ene ty 9 ee Oe Sa the 
receipt of the amount and price of postage; and also volumes of the abridg- 
ments of specificatione_ 





Sours KEensincton MusrumM. Visitors during the week ending 
9th May. 1868:—On Monday, Tuesday, and Saturday, free, from 
ten a.m. to ten Pm, 9521; on Wednesday, Thursday, and Friday 
(adm — 6d.), to ten am ul six i iene <r} Por- 
trait Exhibiti payment, to’ average of corre- 
patios week in bay ead years, 11,494; total from the opening of 


e museum, 7, 

NAVAL Diarteie —Gones ? eae to engineer in 
H.M. fleet, with seniority of the 7th A April, 1868; William Fisher 
Rowe, to be engineer, with seniority of 7th April, 1868: Edmund 
Clark, to be oe, with seniority of 23rd April, 1868; James 
W. German, chief engineer, to the Juno; Alfred Long and David 
Storrar, engineers, to the Juno; James Redgrave, first-class assis- 
tant engineer, to the Juno. 

Fatat Borer EXPLosion IN CUMBERLAND Bastin, BrisToL 
Docxs.—On Monday the 10th inst., at 12 a.m., the fire- box of the 
steam-tug Merrimac collapsed and ruptured its entire length, 
killing the driver and making a complete wreck of the engine and 
stern of the boat. The boiler was of the cylindrical shell class with 
a fire-box 2ft. 7jin. diameter and 6ft. 6in. ‘long (with return tubes), 

y made of jin. plates, but reduced to less than a jin. in 

ny places in the fire-box. The box failed at the edge of one of 

the | laps the whole length of the box—cause, defective safety valve 

fittings, combined with a cee grate area forced by a blower, and 

plates very much eaten away. The explosion was so violent as to 

completely smash the engine framing, blow up the decks, and 

throw live coals into the fore topsail of the vessel she was about 

to tow, and set it (the sail) on fire. This, however, was soon extin- 
guished. The tug did not sink. 

Licnt Rowine Strock.—The following, from Mr. James 
Nasmyth, C.E., the inventor of the steam hammer, supports the 
views lately urged with regard to the possible improvement in 
railway dividends from reforms in connexion with the rolling 

stock :—‘‘ Weight of Railway Engines and Carriages.—Sir,— Rail- 

way shareholders ought to be much indebted to Mr. J. Samuel and 
Mr. Fairlie for directing their attention to the above subject in 

our City Article lately. There are few questions that have a more 
intimate relation to the realisation of dividends than the one 
referred to. I trust it will receive the earnest attention it so 
urgently demands. Without going into the details of the ages 
of the exact relative weight of engine and train of carriages, as 
compared with that of the passengers conveyed as according to the 
present practice of our railways, I feel condinesl that such is the 
vast disproportion between them that the present enormous excess 
in the was of the locomotive apparatus might be so reduced as, 
while most ample strength remained to insure the safety and com- 
fort of the the saving on the present redundant quantity 
and strength of material would result in an economy in the working 
and maintenance of our railways such as would yield a most accept- 
able return to the shareholders in the form of increased dividends, 
If, instead of Wasting time in further discussions on this’ subject, 
some judiciously enterprising railway company would put this 
important question to the test of actual experience by having an 
engine and train of carriages made with the most careful attention 
to combining the minimum of weight with the maximum of safety 
= comfort, I feel confident the result would be gratifying in the 

hest degree, and e how careless we have been ina matter so 

pedo con with the safe and economical working of 
oun —I am, yours most respectfully, James NaAsMYTH, 
Penshurst, Kent, May 4.”—Times. 

EXPERIMENTS AT SHOEBURYNESS.—Three series of experiments 
were carried out yesterday by the Ordnance Select Committee at 
Shoeburyness. on Voy on = grounds the members witnessed 
some mortar practice by the advanced class of cadets, under 
Colonel Owen, PRA, his Royal Highness Prince Arthur being 
one of this class und g gunnery instruction, and on this 
occasion himself the num Po the right hand 13- in. mortar to fire 
that huge piece. The programme of the Ordnance Select Com- 
mittee’s duties on Wednesday commenced with the tests of steel 
and iron-boiler plate for field gun carriages, and of cast iron and 
gun metal against woed for naves of wheels. Two stcel 5-16in. 
plates shaped into brackets to represent a field gun carriage were 
first fired at by a 9-pounder horse brigade field gun, with common 
shells weighted with sand to 91b.; the charges, 8 oz., being the 
equivalent for the full charge of 1 Ib. 2oz. at 800 yards, the 
attacking gun being at fifty yards from the carriage. The first hit 
the trail midway of its length, cutting out of the proper right- 
hand side a gap of 6in. 4in., and indenting the left side to the 
extent of 5in., and bending both ~~ their entire length. The 
second shell struck lower down the trai indenting the right side 
llin. and cutting it, the missile striking the opposite side and 
a indenting it. Splinters not numerous, e steel carriage 

these two hits put hors de combat, but it is only fair to that 
mn to note that the — was not stiffened by angle iron 
rivetted on as would be the case in a perfect The 
same practice was continued against a wrought iron carriage edged 
with angle iron in the usual manner. The first shell imade a 
clean ey: through both brackets and cut the off wheel in two, 
ring completely the iron tire and knocking out four oe, 
The remained, however, apres pd straight and true, The second 
shell i pleroed the right bracket and went through the left, driving 
u le iron above it and fissuring it across in front, 
Teil wert tly bent, the ween th being perfectly serviceable. 
The third ca aimed arenes two + i and pierced 
he ie enetage it l remaining good for work. A 
the trail, struck exactly on the joint 
severed by 6 Ik J. TL. mS the left bracket 
i hiv made by the seeond hit ; pry the lo - io 
iron 38 e lower angle- 
iste was knocked o—t. It would Te ible to have still 
teed the carriage if 1 had carried a gun in the right hand 
bracket remaining serviceable, al h out of a true line by din. 
Splinters throughout very few, belonging to the missiles, 
Practice was next made in Jike pe lneeal at the three kinds of naves, 
commencing with the gun-metal nave. The shell struck plump in 
the angle formed between the broad flat flange covering the centre 
of the wheel and the projecting bose, sukking on tadent which pre- 
vented the wheel rotating on its axle. By manual effort, however, the 
wheel was forced round, and by taking off the washer it turned freely 
— the thinner part of the axlepin. The iron nave was badly hurt, 
gap of Sin, across being made in the flange, and the end of the 
[s lasted clean off; the wheel, however, travelled as easily as 
at first; the inside y.4, was also broken. and the iron nave mig ht 
be looked upon as done for. The shell fired at the wood nave 
lodged in it, smashing it utterly, driving out eight of the spokes, 
and breaking completely through the rim of the wheel tire. 
with the guh- metal, —Stan 


The advantage was evidently 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared for THE 
ENGINEER, af the office of her Majesty's Commécsioners Patents. 
Class 1—PRIME MOVEBS. Wind, and 
Including Fixed Steam and other Horse, 
Water Mills, Gearing, Boilers, Fitti ce. 


2825. J. DEAN, and T. TURTON, Sheffield, oe oS pate or 
consumption of smoke in the furnaces and flues of "— Dated 
8th October, 1867. 

This invention consists in an arrangement of serpentine flues, whereby the 
smoke and other unconsumed products of combustion are prevented from pass- 
ing away directly to the chimney until the whole has been consumed, and not 
only is smoke thus prevented, but a great economy in fuel is also effected, as 
little or no waste heat from the fuel passes away uselessly up the chimney.— 
Not pr with. 

2854. J. WITHINSHAW, and J. E. BAKER, Birmingham, “Machinery for work- 
ing or actuating the slide valves of steam pumps and blowing engines.” — 
Dated \\th October, 1867. 

The patentees claim working or actuating the said slide valves by means of 
a lever worked from the piston rod of the pump or blowing engine, substan- 
tially as described and illustrated. 

2857. J. C. WILSON, Lime-street, London, “ Steam boilers."—Dated lth 
October, 1867. 


This invention consists, First, in constructing the flues of steam boilers with 
a conical or bell-shaped mouth at one end, sufficiently large to permit of the 
withdrawal or insertion of the flues through that end of the boiler. Secondly, 
in the addition of emall water-tubes to boilers so as to increase their power, 
one end of the said tubes being open to the water space, and the other to the 
—_ space of the boiler. The invention is not fully described apart from the 

rawinge. 

2861. A. HELWIG, Dorset-square, Portman-square, London, “* Feed-water appa- 
ratus for maintaining a proper water level in steam botlers.”"—Dated ith 
October, 1867. 

This invention relates more especially to the means for supplying steam en- 
gine boilers and other similar vessels with water, and for preventing variations 
in the level of the water, and consequent injury to the boilers or other vessels, 
The app is with a chest or casing divided by a partition hav- 
ing two apertures somewhat similar to the ports of an steam engine. 
One of these apertures communicates with a cistern or other vessel containing 
water, and the other aperture communicates with the boiler, tank, or other 
vessel into which the water is to be forced. The partition of the chest or casing 
through which the two ports or apertures are formed is or otherwise 
made perfectly true on one side to form a face or bearing for aside valve, which 
is fitted to work thereon, The said valve is similar to the ordinary D-valve of 
a steam engine, and is provided with a rod or spindle which works through a 
packing box at one end of the chest or casing. The end of this rod or spindle 
may be connected with an eccentric, or other equivalent device, by means of 
which the required motion is communicated to the valve from a steam engine 
or other motive power. The D portion or cavity of the valve is made about 
the same width as the ports or apertures in the chest or casing, the valve being 
extended on one side of the chamber by a flange. This flange is of such a 
length that, when the cavity of the valve covers one of the ports, the other 
part or aperture is closed by the flange. The cistern or other reservoir from 
which the water is drawn must be placed at a higher level than the boiler or 
other vessel into which the water is to be forced. When, therefore, the valve 
lies with its cavity over the part or aperture communicating with the cistern, 
the water will fill the said cavity ; the valve is then moved endwise, till the 
cavity comes over the outlet port, when the water will pass therefrom through 





applied to governors for the 
from gumming or becoming rough 
causing them to work stiff. This improvement 


cutting and wearing away. 
2987. J. ELLISON and E. STIRK, Leeds, “ Apparatus for consuming motion smoke 
er in steam boilers and furnaces.”—Dated 24th October, 


This invention has reference principally to Cornish boilers, though applicable 
to other boilers snd also fu patentees take an old Cornish boiler, 
for example, which is fired internally within the flue, and behind the bridge 
they insert an himed screw posed of metal, cast or wrought, or of 
other suitable substance. This screw may be of nearly the same diameter 
as the flue itself, and may extend from the bridge to the end of the flue. The 
action resulting from the use of it is that the flames from the fire after passing 
the bridge are conveyed equally over the whole internal surface of the flue, by 
which means the water under the flue in the lower part of the boiler becomes 
heated (instead of being nearly cold, as is the case in ordinary flues) as well as 
that surrounding the top and sides. A further result arising from the 
use of this screw (the vanes of which are suppesed to be solid as well as its 
centre or core) is, that its vanes, becoming heated from the actionof the flames, 
the smoke which would otherwise be emitted into the chimney is consumed, 
consequently the two points of economising fuel and consuming smoke are at- 








g 


tained.— Not 
2995. A. M. CLARK, Chancery-lane, London,“ Apparatus for transmitting and 
multiplying motive power.” —A communication.—Dated 24th October, 1867. 
This invention relates to a combination of parts forming an improved motor, 
whereby increased power may be produced and applied. This motor consists 
of two fly wheels independent one of the other, mounted in the same plane, 
the ends of their shafts being contiguous to each other. Two pulleys are 
mounted at each end of these shafts, the one fixed and the other loose, and 
provided with bands by means of which the fixed pulleys are driven alternately 
for setting the fly wheels in motion. These four pulleys are of equal diameter, 
so that the driving bands may be readily transferred from one to the other. 
The two pulleys fixed one at the end of each shaft are loose, and made only 
half the diameter of the fixed pulleys, so that the two only have a surface 
equal to one of the pulleys. These two movable pulleys are so fitted for the 
purpose of transferring the belt from one tothe other of the fixed pulleys 
without actuating them both at the same time. they being driven at different 
speeds, as the belt would meet with an obstacle to its motion were it 10 be 
placed at the same time on two fixed pulleys having different speeds. This 
improved motor may be set in motion in different ways, either by means of 
water, steam, gas, or air engine, or by animal or human power. Reference to 
= ‘_— is necessary for a full description of the invention.—WNot proceeded 
wi 


2997. C. W. HARRISON, Oberstein-road, Clapham Junction, “ Preventing incrus- 
tation in boilers, &c.”"— Dated 24th October, 1867. 
This invention consists in combining or connecting by any suitable means 
the shell of the boiler or vessel with another body which, in their electrical 
lati shall be of a different or opposite polarity or condition the one to the 





the said port into the boiler or other vessel being filled. When, , the 
water in the boiler or other vessel has risen to the level of the top of the said 
casing, it will obviously not vary therefrom so long as the working of the valve 
is continued. The cavity of the valve being brought aiternately in communi- 
cation with the Inlet and outlet ports or apertures will keep up a continnous 
supply of water from the cistern to the boiler or other vessel being filled, and 
thus prevent the falling of the water therein below its proper level, while the 
arrangement of the valve to work inside the chest or casing prevents the rising 
of the water above the top thereof. 

2868. J. BUCKINGHAM, and J. 8. BLOCKEY, “‘ Apparatus for regulat the 

Seed of steam boilers.” —Dated 12th October, 1867. ae 

This invention consists in the construction of an apparatus (substantially of 
the form described, and of the same principle) which shall by the fall of the 
level of the water in the boiler cause the pressure in the boiler to move a pis- 
ton, which, connected with suitable mechanical contrivances, may be made to 
actuate the feed pump or injector, or donkey engine. 

2880. J. C. PEARCE, Bowling Iron Works, near Bradford, “ Furnaces and fire- 
grates.” — Dated 14th October, wae a 

Here the grate-bars are connected together alternately so as to form two or 
more lots, which, by way of distinction, are termed lifting bars and traversing 
bars. The former work up and down edgewise, and the latter backward and 
forward lengthwise. In a convenient situation about the front of the furnace 
is Oxed a revolving shaft provided with cranks or eccentrics from which the 
required motions are communicated through suitable rods and levers to the 
grate bars. A hopper or other receptacle for the fuel is formed at the front of 
the grate, above the bars, and is fitted with an adjustable plate for regulating 
or stopping the supply of fuel to the furnace.—Not proceeded with. 
2£90. H. A. BONNEVILLE, Bayswater, ‘‘ Apparatus for superheating steam and 

other vapours.” —A communication.— Dated 15th October, 1867” 

Consists, First, in a novel construction and arrangement of pipes or tubes for 
the introduction and passage of steam or other vapours for the purpose of 
superheating the same, the main principles of which construction consist, First, 
in providing barriers to the passage of the steam or other Vapour, and in so 
ruoning or locating the pipes or tubes that the steam or other vapour will be 
made at points of its passage, through the tubes to strike against the sides or 
surfaces thereof, and thus have its particles as it were so broken or separated 
as the more fully and perfectly to be subjected to the action of the heated cur- 
rents circulating abvut or around the tubes of the superheater either more or 
less as the case may be; and, Secondly, in so constructing the pipes composing 
the superheater that at the points thereof, where the steam or other vapour 
impinges or strikes against the sides of the pipes and becomes broken up into 
particles as above stated, such steam or other vapour will then be allowed to 
expand when being again contracted in its further passage onward 3; @ newco- 
lumn of steam or other vapour as it were is formed and exposed to the action 
of the heated currents until it is again broken upas before, when again expand- 
ing and becoming contracted it passes. Thirdly, in so constructing the super- 
heater for heating the steam or other vapour with the boiler or boilers from 
which such steam or other vapour is being and has been previously generated, 
that the superheated steam or other vapour can be conducted back into the 
boiler and there made to act upon and diffuse itself entirely or thoroughly.— 
Not proceeded with. 

2899. A. M. CLARK, Chancery Lane, London, “ Apparatus for producing motive 
power by means of compressed air, water, &c.”—A communication.—Dated 
16th October, 1867, 

The chief feature of this improved motor is that it is worked by compressed 
air acting on a piston in a cylinder, which, during its motion, at same time 
stores and compresses a fresh quantity of air in a reservoir for feeding the work- 
ing cylinder and acting on the piston.—Not proceeded with. 

2907. W. B. ADAM, Granville Park, Blackheath, “ Locomotive engines, vehicles, 
and appendages thereto.” — Dated \7th October, 1867. 

This invention is not described apart from the drawings. 

2920. W. TREDGOLD, Blackwall, and J. MCNEIL, “ Steam boilers 
furheces,”—Deled 17th Oder ee 

This invention relates to imp in the itruction of steam boilers 
and furnaces with a view to obtain largely increased heating surface, economy 
in fuel, and an almost entire consumption of smoke. To effect this the paten- 
tees provide the furnace with hollow fire bars which pass under and beyond 
the bridge, and are firmly fixed at their rear ends, where they communicate 
with the water space of the boiler; these fire bars incline d d 





other, or capable of being rendered so.— Not proceeded with. 


3000. Rev. W. FISKEN and D. FISKEN, Stamfordham, Northumberland, ‘‘ Sleam 
and other boilers." — Dated 25th October, 1867. 

This invention is carried out as follows:—The boiler, the ultimate form of 
which is that of an upright cylinder, the patentees construct of a series of 
sections, each of which somewhat resembles a multiform wedge. They con- 
nect these sections at the centre by as many cross ties as possible consistent 
with the free passage of smoke and gas, and they connect them around the 
outer circle at the bottom by a tube for the reception and equalisation of water, 
placing the junction of this tube in each wedge section above the mud-hole in 
each, except those in which the fire-door occurs. They also connect the steam 
space of each wedge section with a common duct, which may be made as large 
as the known wants of such steam receivers and conductors are known to 
require. They also co nect the different sections in the fire way with cross 
stays, solid or hollow, or both solid and hollow, which stays have the effect of 
imparting the strength of the whole to each individual section, whilst the 
hollow ones will have the effect of adding to the heating surface of the boiler. 
In addition to the stays in the fire way stays may be placed in the water space, 
solid or hollow, or both solid and hollow, by which stays each section will 
become sufficiently strong of itself. They make the sections as numerous as 
possible, so that each shall contain as small a body of water as practicable, 
circulation being secured by the differential thickness of the water exposed to 
the heating surfaces. 





Class 3.—TRANSPORT. 
Including Railways and Plani, Road-Making, Steam Vessels, Ma- 
“ — Fittings, Sailing Vessels, Boats, Carriages, Carts, 
‘arness, dc. 


2810. J. PIDDINGTON, Gracechurch-street, London, ‘* Pneumatic springs, specially 
applicable to railway rolling stock.”— A communicalion.—Dated 5th October, 


1867. 

This invention consists in employing the elasticity of air for the construction 
and arrangement of springs suitable for any kind of industrial requirement, but 
chiefly for the rolling stock of ra‘lways, as buffers, drawing and bearing 
springs. A cylinder closed at one end, and the inner surface ¢ f which is turned 
80 as to be perfectly smooth, is made of such strength as to contain air at any 
fixed rate of pressure, an air-tight piston being so arranged as to work in the 
cylinder. If by the force of any weight or sudden shock the piston is driven 
back into the cylinder, the pressure of the air increases in proportion to the 
decrease of volume thus produced, and upon the force being entirely or partially 
removed the elasticity of the air restores the piston to its original position, or to 
ge proportionate to the remaining weight or force to be sustained or 
resisted. 

2821. T. OLLIS, Liverpool, ‘* Registering apparatus.”— Dated 7th October, 1867. 

This invention consists in the application of app » Similar to that used 
for stamping or endorsing purposes, for registering or indicating the number of 
passengers that have lied by an ibus or other vehicle. We cannot 
here give space to the details of the invention. 

2831. J. B. BROWN, Bartholomew-lane, London, “* Railway carriage and other 
lamps.” —Dated 8th October, 1867. 

In constructing railway carriage lamps suitable for burning petroleum and 
other oils the inventor encloses the burner in a glass bowl, as heretofore, but, 
according to this invention, he makes this also the reservoir for the oil which 
is contained in the lower part of it, protected by a cover or diaphragm of glass 
inserted into the bowl, so as to rest upon a flange within It, or it might be other- 
wise supported, In the centre of this cover diaphragm is an opening to which a 
petroleum oil burner is fitted, and the wick dips down into the oil. The burner 
carries a glass chimney wh'ch surrounds the flame. Air is supplied to theglass 
bowl by perforations through it a short distance above the glass cover or 
diaphragm ; a flange at the top of the bow! is set into the end of a metal drum 
which enters and fits the aperture in the roof of the carriage, and over this there 
is a cylindrical hood perforated with small holes to check any sudden current of 
air past the chimney of the lamp. Down the sides of the drum air passages 
are formed which aid in supplying air to the bowl. Within the metal drum a 
reflector is placed to throw down the light from the flame, it also serves to 
enclose the bowl at the top. The chimney passes through the centre of the 

fi , and its upper end is enclosed in a casing of wire gauze, which the 











the front, where they terminate in a hollow chamber resting simply against the 
sides of the furnace, and free to move sufficiently to allow for the exparision 
and contraction of the fire bars. ‘the water supplied to the boiler first passes 
into a water head situate within the smoke box, where it becomes heated pre- 
paratory to entering the boiler. The water passes from the water head through 
@ suitable pipe into the chamber supporting the front ends of the hollow fire 
bars before mentioned, through which latter it is forced in the form of jets by 
the pressure of the supply by means of nozzles placed in the end of each hollow 
fire bar, the inclination of the fire bars facilitating the passage of the water 
and steam contained therein into the boiler. Air is admitted to the fuel at the 
front of the furnace above the fire bars, the ash pit being completely closed at 
all times except for the removal of cinders. By this arrangement the products 
of combustion are first caused to pass down through the fire bars, and then up 
again between them behind the bridge, returning through the smo! 

the boiler into the smoke box at the front of the same, in which is the water 
head for heating the water contained as above the 
boiler, thereby effecting a saving of fuel. The heat and 

through between the hollow fire bars and 

afford an increased heating suriace at the same time that the smoke is 
sumed by passing downwards through the incandescent part of the fire. 


2929. J. SEWARD, and H. SMITH, Clayton-le-Moors, Lancashire, “ Sleam 
This invention has for its object the prevention of deposit in the fi 
mat 


boilers of particles of incombustible ter. 
means of a series of plates fixed at intervals along the 
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reflector carries, and which is intended to check any blast of air descending the 
chimney or otherwise.—Not proceeded with. 
2849. A. F. HOBHOUSE, Cadogan-place, Belgrave-square, London, “ Apparatus 
for propelling vessels.” — A communication.— Dated 10th October, 1867. 
This apparatus consists, chiefly, of a chamber intended to be immersed in 
water alternately contracting and expanding, or closing and opening, and by 
its contraction or closing expelling the water d within it in the directi 





of or other 

down level, or nearly so, with the bed of the river, when it is desired to make a 
free roadway for the navigation. When the pieror :upport has been raised to 
its full height, it is supported either by suitable locking bolts made to project 
therefrom into recesses in the foundation, or it may be supported in any other 
suitable manner.— Not proceeded with. 
2889. M. A. F. MENNONS, Southampton-buildings, Chancery-lane, London 

” ‘ing alarm signals, and applying brake power in railway trains. 

—Dated 14th October, 1867. 

This invention consists in the application of the vacuum to railway alarm 
and brake working apparatus asa means of actuating a bell or other signal, or 
ab transmitting motion to the brakes when required for the stoppage of the 

o, 
2896. W. R. I. AKE, Southampton-buildings, Chancery-lane, London, “‘ Consiruc- 
tion of — and railway carriages.”—A communication.— 1th 


° 7 

This invention is not fully described apart from the drawings. 
2397. H. A. LEVESON, Belgravia, “‘ Pack saddles.” —Dated 15th October, 1867. 

The object here is to construct pack saddles in such manner that they may 
be readily accommodated to fit any sized animal~a mule, a bullock, or a 
camel. The inventor constructs the tree of the saddle of one or more, by pre- 
ference two, pairs of bars of iron or other suitable material, the two bars of 
each pair being pivoted to each other in asimilar manner to the two halves of 
a pair of scissors. They are kept opened at an angle to suit the sized back 
to which the saddle is to be applied by a bar fitted to their upper part, and 
formed with holes, through one or other of which a bolt or pin is passed to 
hold the tree bars in place; or, instead of this fixing bar, any other con- 
venient appliance may be applied to keep the tree bars apart. The lower ends 
of the tree bars carry the ordinary pads, while their upper ends vary in shape 
according to the description of load or baggage they are intended to carry for 
supporting a cannon lengthwise. The two of each pair should form between 
them a curve or hollow—thus, ~.—Not proceeded with. 

, London, ** Mode 


2908. M. WILKIN, Harrow-road, and J.‘ LARK, Paddington, 
of signalling upon rail "— Dated \ith October, 1867. 

This invention comprises, First, certain apparatus for depositing on the rails 
fog or similar detonating signals from the last carriage or van of a train whilst 
the train is in motion ; Secondly, the erecting and working of signal posts or 
indicators along the line, so that when a train bas passed the first signal post 
the line will remain blocked till the train shall have arrived at the second 
signal post, when automatic apparatus shall clear the first section of line, and 
the second section be in turn blocked, and so on to the end of the journey; 
Thirdly, means for effecting the same object as the preceding. but by an 
interval of time instead of distance ; Fourthly, arrangements for depositing 
and removing fog or similar detonating signals at a certain distance from a 
station when the usual distance signal is temporarily obscured. The details 
are too voluminous to be quoted here. 

2910. E. SHAW. Manchester, * Hoods or coverings for perambulators, &c.”— 
Dated 17th October, 1867. 

This invention consists in the application of rods secured to the front frame- 
work of the hood of perambulators that are caused to project a short length 
below the bottom of the hood on each side of the carriage; on this projecting 
rod a small pulley secured to a connecting link is allowed freely to act, the 
said link being attached by means of an india-rubber or other spring toa 
hook or catch placed and secured near the back of the carriage in the mean or 
central position corresponding with the length of the projecting rod upon which 
the connecting link slides. Thus, when the bowl of the link is at the bottom 
of the projecting rod the spring will retain the hood in its highest or open con- 
dition, and when the hood is closed the pulley and rod will have slipped to the 
top of such rod, which retains or keeps the hood in its closed condition; by this 
means the hood is retained in whatever position it is placed, whether open or 








2937. M. ALEX, Cheltenham, ** Davits for ships, dc.” —Dated 18th October, 1867. 
These improved davits have joints near the taffrail, so that they may bend 
over and swing clear of the ship's side while they are lowering or raising a 
boat or other body. They are provided with swivel joints attached toa plate 
fitted to the deck or elsewhere, so that they slew in any direction. The plate 
is connected with a crab winch and screw break or similar contrivances for 
raising and lowering a boat or other hody, and a ratchet wheel and pawl or 
detent are added to stop the boat or load at any required position.—Not pro- 
ceeded with, le “alla 
2954. C. D. ABEL, Southampton-buildings, Chancery-lane, m, “* 
bolts and nuts for securing fish-plates, &c.”—A communication.—Dated 
2ist October, 1867. 

This invention consists in constructing screw bolts with two threads of a 
different pitch, and with square or polygonal ends of equal dimensions with or 
less than the other part whereby to turn the bolt. These bolts are provided 
with two nuts, one,at each end, each nut having a thread of a pitch cor- 
responding to the thread of that part of the bolt on which it fits. These nuts 
are so formed that they cannot turn.—WNot proceeded with. 

2955. J. HUNTER, Greenwich, “ Permanent way of railways.”—Dated 3st 
October, 1867. 

This invention is not described apart from the drawings. 

2965. P. and A. WALKER, Preston, “ Shoes for horses, &c.”~Dated 22nd 
October, 1867. 

The object here is to render unnecessary the use of nails and to give ease 
and freedom to the horses’ feet. Each shoe is provided with a projection 
standing up at or near the front thereof, and lying against the front of the hoof 
for receiving, by a catch connection, part of a band of iron or other metal. 
This band thence passes round the lower part of the wall of the hoof to the back 
thereof, and at its ends is by nuts and screws secured to lugs or projections 
standing up at the back ends, or the heel of the shoe, in order that the band 
may be tightened to the extent desired to re the shoe in position on the 
foot.— Not proceeded with. 

2967. G. JONES, Ynysgoed, near Llanerchymede, Anglesea, “ Mounting or apply 
ing wheels to road carriages of all kinds.” — Dated 22nd October, 1867. 

This invention consists in means cf mounting the wheels of road carriages 
so as to reduce the friction on the axle to a minimum, and consists in forming 
the nave of the wheel through which the fixed axle runs with two annular 
fixed collars, and about one-fourth of the distance from each end of the opening. 
On the outer of each of the annular rings is placed a number of antifriction 
rollers which encircle the axle, and have their axes in line with the stationary 
axle which they surround, and the bearings of the antifriction rollers are 
formed in a pair of rings which are together and connected parallel by short 
studs dispersed at equal distances between the rollers so as to insure the unity 
of motion of the several parts of the antifriction rollers. The inner end of 
the fixed axle is formed with an annular collar, and is provided with a plate 
or loose disc surrounding the axle, but which is secured by nuts and bolts, or 
in any other convenient way to the nave, thus p ing the ng w! 
being drawn off its fixed axis. The outer set of rollers may be held in position 
by a screwed cap or cover, or in any other convenient manner.—Not proceeded 
with. 

2986. R. W. THOMSON, Edinburgh, “ Wheel for steam carriages to be used on 
common roads.” —Dated 24th October, 1867. 

This invention consists in applying to the wheels of such carriages external 
bands or tires of valcanised india-rubber, instead of making such wheels with 
tires or external treading surfaces of iron or wood, as hitherto, 

2992. J. MITCHELL, Sheffield, “ Buffers and draw springs for railway carriages.” 
—Dated 24th October, 1867. 

The patentee manufactures these articles in a simpler form and more inex- 
pensive manner than heretofore. He dispenses with the ordinary plunger, 
and instead thereof he forms the spiral spring of a flat broad piece of sheet steel, 
the outer coil of which, by being made parallel, fits in the fixed box and acts 
as a plunger, and instead of the ordinary plunger. 

2993. H. RITCHIE, Billiler-street, London, ‘* Carriages.”—Dated 24th October, 
1867. 
This invention consists in constructing a four-wheeled semi-open carriage in 








required, and also thereby propelling the vessel to which it is attached. 
2875, A. FORMAN, Chellaston, near Derby, ‘‘ Wheels of traction engines.”—Dated 
12th October, 1867. 

This invention consists 1n constructing the tires or peripheries of the wheels 
of traction engines, so as to cause them to grip or adhere to the ground. For 
this purpose the inventor makes on the tires or peripheries of the said wheels a 
series of projecting bands or plates of iron or steel, the bands or plates being 
situated, by preference, equidistant from each other. The bands or plates 
pass in an inclined or oblique direction from side to side of the tire or periphery, 
the bands or plates somewhat resembling in configuration, but broader than the 
threads of a quick threaded screw, or the threads of a worm wheel. The bands 
or plates on one wheel are disposed so as to run from right to left, and those on the 
opposite wheel to run from left to right. By these means the engine is made 
to travel in a straight line, the tendency of one wheel to move out of a straight 
line being neutralised by the other wheel.—Not proceeded with. 

2884. M. FITZPATRICK, Duke-street, Lincoln’s-inn-fields, London, “ Improve 
ments applicable to railway trains for the prevention of accidents arising from 





ncombustible matter being carried along the return fiues and deposited in a 
S prepared at the front of the boiler, or other convenient place, toreceive the 
ame. 
2980. A. M. CLARK, Chancery-lane, London, “‘ Steam governors and valves.” —A 
ion. Dated 23rd October, 1867. 
This invention relates to centrifugal ball governors for regulating the 





llisions, &c.”—Dated 14th October, 1867. 

This invention consists of an elastic cushion to be attached to the locomotive 
and carriages of a train in place of buffers. This elastic cushion will yield to 
any compulsory force, and deaden the effects of a collisi It is it d 
exteriorly of leather, gutta percha, or similar materials of the size, say of 
5ft. by 8ft., and 2$ft. depth. Interiorly it is divided into two or three or 
more compartments, which are filled with blankets and wool, and is fitted with 











the ng manner :—The body of the carriage is made with a rigid head 
overhanging the back seat, and on this head at the front the driver's seat is 
formed, and under the driver’s seat, to give it a firm support from the fore part 
of the body, two metal columns are erected; they carry also the coachman’s 
footboard. In front of these columns and immediately over the locking frame 
of the fore wheels on the fore part of the body is a platform on which laggage 
may be carried. The interior of the carriage has a back seat for two persons. 
There may be three outside seats on the head of the carriage, one by the side 
of the coachman and two behind, with their backs to him. 


Class 3.—F ABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

2885. W. REDGATE, and T. MARRIOTT, Nottingham, ** Manufacture of lace‘in 

twist lace machines.”—Dated \4th October, 1867. 

Here the inventors obtain on the edge of a band of lace a purl like that of 
hand made lace, or what is ordinarily called a twisted purl, in which the two 
sides of the purl loop cross each other thus by the following means. The purl 
loop is formed from a warp thread (or it may be from two warp threads for 
the time working together as one), and in the edge of the lace on which the 
purl is to be made they provide to aid in producing the purl two warp threads 
which they call closing threads, and two bobbin threads which they call edge- 
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cutters to be clipped. Any convenient number of cutters may 
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1867. 

The patentees claim, First, the method or process described of preparing weft 
whereby checks and striped fabrics can be woven in an ordinary single shuttle 
loom. Secondly, the machinery described, or any modification or arrange- 
ment of machinery, for winding or reeling yarn, and dividing each hank into 
two or more portions. Thirdly, dyeing or printing the different portions of the 
hank so divided of different colours, or dyeing or printing one or more portions 
and leaving other portions without colour, so that the yarn is parti-coloured in 
alternate lengths. 

2928. W. H. TASKER, Bradford, ‘‘ Improved shuttle eye.”—Dated 18th October, 
1867. 


This invention relates to shuttles employed in looms for weaving, and con- 
sists in the construction and application thereto of glass eyes instead of the pot 
or metallic eyes heretofore applied, which, by the constant friction or rubbing 
of the weft yarn in its passage therethrough, the sald yarn is chafed and fre- 
quently broken thereby.— Not proceeded with. 

2903. E. GESSNER, Aue, Saxony, Germany, “ Consiruction of fulling-stocks or 
ing machines.” — Dated 16th October , 1867. 

This invention consists, First, in the employment of a trough, the position of 

which is capable of being changed relatively to the beaters, in such a way that 
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against the concave vertical row of buttons or knobs is carried between 
two similar rows on the face of the concave. 
, “Apparatus used for grinding 


2930. T. KITCHEN, Accrington, Lancashire, 
wheat, &c.”—Dated 18th October, 1857. 

The object here is the carrying off and discharging the dust or particles of 
grain in suspension arising from wheat or other grain when undergoing the 
operation of grinding, without the aid of exhaust pumps, fans, or blasts, as 
heretofore d, and the i consists in the use of pipes, tubes, or 
nnected with an exhausting power to induce a current of air between 








it may either be brought nearer to or removed further from them, ding to 
the thickness of the stuff that is to be operated upon, and which would natu- 
rally vary considerably. Secondly, in the arrangement and disposition of this 
trough by means of sprinys or weights, se as to render it movable and make 
it act elastically against the beaters, that is to say, 1o make it give more or less 
according to the quantity of sturt that is placed between the beaters and the 
trough, and which often varies unequally during the operation. By arranzing 
the apparatus in this n anner this variation in the position of the trough will 
be neither prejudiced to the stuff, nor to the trough. ‘Thirdly, in the troughin 
which several beaters work side by side, being of the same width as the cloth 
to be fulled, the latter may be fulled not only throughout its entire length, but 
also its entire width. The double advantage of this is that it entirely does away 
with the false longitudinal folds which are so very prejudicial to the stuff; this 
process also accelerates the operation of falling. Fourthly, this invention con- 
sists in using two beaters placed opposite one another, attached together and 
united by a single eccentric, and acting alternately and each in an opposite 
trongh. This arrangement constitutes a double fulling action which, besides the 
advantages offered by the single fulling stock, offers several others that are pe- 
culiar toit. Fifthly, the cover of the trough can be either opened or shut like 
a valve or trap. This cover or lid when it is closed tends to keep the material 
‘warm, and to effect a more complete and uniform falling, but when it is openit 
admits of the cloth being i duced in and withdr. from the trough easiiy 
and regularly. 

2932. T. WHITEHEAD, Ffolbeck, Leeds, *‘ Apparatus for roving, spinning, and 

twisting fibrous substances.” —Dated 18th October, 1867. 

In the roving frame the inventor takes the roving from a thicker roving than 
heretofore, and passes it through one or two troughs of hot or cold water in 
which, in some cases, suitable chemical agents may be dissolved, then through 
holding rollers, and then drawing rollers to draw the sliver smaller. Then it is 
passed round on: or more grooved or plain steam rollers, so as to dry the fibre 
before going on to the bobbin, bat so arranged that one or more slivers may be 

on the same bobbin. Another portion of the invention consists in a 
novel application of a fixed collar to extend the fall length of the traverse part 
of the spindle, so that the bobbin runs upon the fixed collar or tube instead of 
upon the revolving spindle, thereby enabling the spindle to make more revo- 
lations.— Not proceeded with. 


2946. J. ANDERSON, Ballymacarrett, County D. Treland, “* Manufacture 
fells.” —Dated 19th October, 1867. st : v 
This invention relates to the manufacture of the materials commonly known 
as sheathing, inodorous, and roofing felts, and consists, First, in coating or 
covering one or both of the surfaces of such felts, after they have passed 
through the ordinary procsss of manufacture, with a thin layer of the native 
mineral pitch, commonly known as asphaite, or other bitumenous substance, so 
as to render unnecessary the painting or coating thereof by means of brushes, 
as ordinarily practised wher such felts have been applied to use. The means 
employed for so coating or covering the surface or surfaces of the said felts 
consist .in passing such felts over or under a cylinder or cylinders attached to 
or in connection with the ordinary machine, and during their passing they 
receive a coating of the said substance, which percolates or flows through a 
long narrow slot in, or is lifted by the cylinder or cylinders out of, or is other- 
wise conveyed from a box or pan filled with the said substance, and 
over, under, or at the side of the cylinder or cylinders. And the invention also 
consists in covering or dusting the surface or surfaces so coated as aforesaid 
with the refuse of flax or card waste, commonly known as shives, in order to 
give the material a light colour, and to prevent the coating above described 
from a to anything with which it may be brought into contact.—Not 





ss 


2947. E. BUTTERWORTH, Calder Cotiage, near Rochdale, ** Machinery for pre- 
wy and epinning.” —Dated 19th October, 1867. 

is invention consists, First, in an improved apparatus for driving the 
shafts of slubbing, intermediate, and roving frames. In performing 
of the invention the inventor fastens a bevel wheel on one of the 
bobbin shafts, which is driven by a bevel wheel on one end of a diagonal or 
cross shaft, which shaft is carried by a frame, one end of which frame is sup- 
by the lifting rail or slide, and the other by a fixing stud or shaft that 
concentric with the wheel that drives the diagonal shaft; on the other end 
this diagonal shaft is another bevel wheel, which is driven by a wheel 
on the boss of the jack-in-box, as usual. This wheel he makes with 
the teeth to face the teeth in the wheel on the bobbin shaft first mentioned. 


The Second part of the invention consists in making the shafts, studs, or bosses 
on which revolve the jack-in-box wheels of slabbing, intermediate, and roving 
frames, hollow or smaller in diameter for a portion of their lengths, so as to 


machines. These have formerly been made of steel or iron not hardened ; 
this invention consists in making them, or the surfaces of them, of hardened 
— or iron, or other material which cannot easily be dented.— Not proceeded 


= B. MARn, Kirkaldy, Fife, “ Power looms.”—Dated 2\st October, 


This invention has principally for its object, by an improved construction, 
to power looms suitable for weaving very wide and heavy fabrics, 
such as floorcloth, canvas, of, for example, eight yards in width, and the prin- 
cipal features of novelty are, First, the actuating of the lathe by cams which 
keep it back for a length of time sufficient for the passage of the shuttle, and 
allow it to beat up by the action of gravitation alone or combined with 
springs ; Secondly, the the levers also by gravitation, by 
means of weighted levers which are raised and 

gearing 


~~ rie On in dupls rage | cams; and, Thirdly, 
arranging of the driving ica! two sides of the loom. 
—WNot proceeded with, ” 


2974. J. —— Ratcliffe, Lancashire, “Shuttle tongues.""—Dated 23rd 


This invention consists in uniting the shuttle tongue to the head or tumbler 
by means of a spring or some other analogous contrivance, so that when the 
shuttle is stopped by the swell, or the nose of the shuttle is struck by the 
picker, the shuttle tongue with the cap upon it can yield, and thus the liability 
of knocking the cap off or loosening it is avoided.—WNot proceeded with, 

2985. J. THOM and A. MACLURE, Glasgow, “‘ Manuf e or tal 
.”— Dated 24th October, 1867. ; 4 ”: 

This invention consists in producing ornamental devices in the 
process by heddles, harness, or other known means, and in producing the orna- 
mental devices or either by printing the warps or by printing 

before they are wovea.—J ot pro- 





the weft, or by printing the w: and weft 
ceeded with, a 


trunks co! 

the mill power to carry off and discharge the dust or particles 
of grain in suspension.—Not proceeded with. 

2945. F. ATKINS, Rowley Regis, ** Hoes.” —Dated 19th October, 1867. 

This invention consists in manufacturing hoes, whether of iron steel, or steel 
iron, or iron and steel, or any of these metals combined, by rolling strips, sheets, 
or bars of such metal or metals into a form to make, when cut into shapes, the 
article required to be produced.—Not proceeded with. 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2869. C. H. COLLETTE, Lincoin’s-inn-fields, London, “ Staircases.”—A communi- 
cation.—Dated 12th October, 1867. 

This invention is carried out in the following manner:—The plan of a flight 
of stairs being given, the inventor takes a piece of sheet iron, or other metal of 
a sufficient thickness to resist the weight it may have to bear, and which serves 
for a string-board. He cuts in the iron plate the number of angles sufficient for 
the steps of the stairs, and, if of great height, as sheet iron is not made usually 
in great lengths, he adds to the length of the slips of sheet iron or iron plate 
other bands of iron plate, united end to end by joint plates screwed or rivetted 
in the inside sufficient for the height of the staircase. He then bends the plate 
according to the curves or squares necessary for the site or place of the flight of 
stairs. Each angle in the plate iron string-board is cut rather deeper than 
would be necessary if in wood to receive the back or heel of the tread, whether 
wood, iron, or stone. He cuts in each tread two longitudinal grooves, one at 
the heel of the tread above and one in front of the tread below, into which the 
riser—which is of sheet iron or other suitable metal, and which is of the same 
thickness as the string-board—can enter, and thus give greater rigidity. He 
makes use of the pieces of sheet iron cut out in forming the string-board, 
bending them inte form of angle irons and supports, and the 
necessary for making the flight of stairs; thus no iron is wasted. These pieces 
serve in putting up the flight of stairs. The 
end next the wall a little depth into the 
rather longer than the width of the flight 
forward and the other backward, so as to 
wall, thus giving great solidity to each step, 
fall of th le fixes the 


J 


of iron cut from the string-board, 
which are rivetted to and project below the tread, and carry strong iron wires 
longitudinally for the support of thn plaster.—Not proceeded with. 


and 
decay.” —Dated 12th Oc . reer 


Class 6.—FIRE-ARMS. 


Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, dc. 
‘Southampton-buildings, London, “ Revolving 
batteries."—A communication.—Dated \4th , 1867. 
with armour which revolves with the 


2923, W. GARRETT, and G. HOLOROFT, Manchester, “ Fire-arms and ordnance.” 
—Dated \sth 867 


tes, Secondly, to 

those known as the “‘Chassepot” gun. The details are volu: 

2949. R. WATKINS, Millwall, Poplar, Middlesex,“ Apparatus for discharging 
projectiles from vessels or forts below the water line.”—A communication, — 
Dated \9th October, 1868. 

Here the patentee employs a tube of bronze, or any other suitable material, 
of a suitable length, internal bore, and thickness. This he mounts in two or 
more bearings to permit of its being slid or moved longitudinally therein by 
means of a rack and pinion, or mechanical equivalents therefor. One end of 
this tube or conductor is fitted to the muzzle of the gun, to which it may be 
securely fixed. The bore of the tube and that of the gun may be of the same 
diameter, and coincident. The other end of the tube or conductor is fitted with 
a plug or cap piece. Thus the tube or conductor, attached 
of the gun, will form a continuation or elongation of the gun itself. Near to 
the gun end of the tabe or conductor he prefers to employ or fit a sliding or 
other convenient form of shut-off valve for the purpose of preventing water 
entering the muzzle of the gun after each » and the valve may either 
be closed by hand or by means of the recoil of the gun, or by a spring or 
weighted lever. A cock or union and valve may be fitted to the lower side of 
the tube for the purpose of dra’ Mieke repent th es Fad 





the purpose of effecting a c on with an air pump, or other 
—- Refe: to ings is essential to a full description of the 
invention. 


2961. J. ADAMS, Strand, London, “ Breech-loading revowing fire-arms.”—Dated 
22nd October, 1867 


The patentee claims, First, the construction and of a movable 
shield to the cylinders of breech-loading revolver fire-arms, as and for the pur- 
pose described and set forth, or any mere modifications . Secondly, 
the combination and arrangement of the several parts, and mechanism de- 
scribed and set forth, for the purposes aforesaid, or any mere modifications 
thereof. The details of tile i ion are volumi 
2999. E. M. PALLissr, Newcastle-upon-Tyne, ‘* Magacines or reservoirs for 

ining explosi ds or liquids and gunpowder.”—Dated 24th 
October, 1867. 


The magazines consist of tubes of coiled wrought iron, steel, cast iron, or 
brass or gun metal, either closed at one end with a breech plug screwed in, or 








e 


should be in relief, so that the greatest depth of the threads may not 

on the thickness of the tube.— Not proceeded with. 

3003. G. J. GUNTHER, London, ‘*' Protecting ships of war, &c.” 
—Dated 25th October, 1867. 

The objects here are, chiefly, First, that none of those parts of the armour 
which are exposed to the effects of the enemy’s fire shall exhibit any bolt holes, 
or other similar sources of weakness; Secondly, that by the 
armour-plates, and of other necessary parts, and by the mode in ich 
are put together, the cohesion of all the parts composing the armour may 
independent of any backing, or any fastening to any backing. And that 
the improved armour, instead of being by its weight a source of weakness 
danger to any structure, floating or stationary, which it may enclose (or 

pose), will, on the contrary, contribuie in an eminent degree towards the 
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This invention cannot be described without refe to the a ing 

2938, T.W. WAIDE, Rotherham, York, “ Ceiling cornices and centres, d&-c.”—Dated 
19th October, 1867. 

This invention consists in making such decorations either wholly or partly of 
cast iron, thereby facilitating the fitting up of the same, and affording great 
scope for elaborate and durable ornamentation at asmall expense. In making 
these decorations the patterns are made in one or more parts, and of any conve- 
nient length, and the castings are nailed or secured to the walls orceilings,or to 
both. The improvements in making ceiling centres consist in making the 
pattern in radiating segments, so that the entire centre can be cast from a small 

proceeded with, 


sectional pattern.— ot 
London, “ Ventilating buildings, &c.”— 


2991. H. ADcocK, W Leicestershire, “ Kilns burni: me 
24th October, 1867 “ies THe o 
The patentee claims the heat in kilns for burning pipes, tiles, 


ware articles, by causing the waste heat from one kiln to 
pass into a second, and thence to a third or more kilns, as and for the 


i; 





solidity, internal and stability of any such structure. Reference to 
the drawings is essential for a full description of the invention. 





Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical Instru 
ments, Lamps, Manufactured Articles of Dress, &c. 

2892. M. VOGL and H. VAN DYK, Castle-street, London, ‘* Articles consisting of 
muffs , &c.”—Dated \5th October, 1867. 
to com! other 
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penecenesty Ber Vee ject to obtain in pianofortes by an 

aia ly increased stability of the case or frame which 

power oS ive | to the tension tone. “rhe pectin features Ppp mgr 
improv 

beaters mr Mamet & are, First, the disposing of the strings in a gee or 

dade isd or ee eee resisting 

the other side have to bend the 


M. J. MATTHEWS, Glasgow, “ .”—Dated 19th October, rey. 
RM sien 


strings. Secondly, the fix! of the bridge pieces, or some of them, on the 
sein teres: and, Thirdly, the application of auch dapicate strings of carte, | Sones 


duplicate h yy means of one set of 
eas means of two sets of a. 


™.2 H. Bream, Homerton, “* Manufacture ‘of ornaments for dresses and deco- 
ogg hi S 19th October, 


having depending ed, Se or a piece or velvet or other desired 
the edges of this toe = ioe or podnts 8 ete the pages of (he Spee, 
andthe metal ps pls aly peccaly. olan ayy dplly. op Mya 
proceeded with. 
2956. J. CLAPIER, Paris, ** Manufacture of pillows, mattresses, £¢.”—, 
Bist October, 1867. 

ame, soon'tere character of this invention any hy 

a ge com, sane 





the trelliswork cage above described. Thirdly, in the ‘style of the 
= covering stuffed in compartments clo.ed by platbands 
sewn or glued, the effect being that the down cannot pass from one compart- 
Ment into the other. 


Class 8.—CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
ed Laghling Material, [Py marge 


Bleaching, Dyeing, Calico-Printung, Smelting, 
real p Shae yf, ery» 2 Paint, rane Manures, é£c. 


2620. H. TRrorrsR, Buglawton, near Congleton, Cheshire, “ Manufacture and 
packing of fire-lighters and artificial fuel.” —- Dated 7th October, 1867. 
Here turf is first cut into sods from the bog in the ordinary way and then 
and dried in the usual manner. The sods are then taken into a 
hot room and thoroughly dried, after which they are taken to a sawmill and 
ent. into pieces of suitable form and according to the purpose for which 
they are inte . These thoroughly dried pieces of turf are then either dipped 
into a thick solution of clay and water frst and when dried immersed in coid 
goal tar oil alone, or they are immersed in a sufficient quantity of cold coal tar oil 
mixed with clay, which latter regulates in either case the infusion of oil into 
the turf, which retains its solidity and requires no further labour or expense in 
@rying ovt the surplus oil with which the turf is overcharged, as is the case 
when the turf is saturated with oi! alone, and it also leaves a coating of clay 
which fills up the pores of the turf and prepares it fr the next process. 
yee of turf thus prepared are now dipped into hot resin, which is mixed and 
pered with tar ofl or mineral shale grease or oil, about 1 Ib. to 28 Ib. of 
resin to make the resin together, and not so liable to break and also to cause it 
te flow and spread over a larger surface by being more liquid. The dipped 
pieces of turf are then thrown into sawdust from the turf, which may be mixed 
with a little ground cannel or other coal to increase the heating properties, and 
are afterwards packédd into pasteboard, strawboard, wooden or tin canisters, 
or other vessels or parcels capable of obtaining the same, with a sufficient 
Sony of sawdust, ground turf, or other cheap dust or like material to cover 
ll over when packed, the packing material being in most cases con- 
samed with the fire-lighter or iael. 
3822. Z &. eer Romsey, Hants, “ Utilising refuse animal matters.” —Dated 
7 

This invention has for its object the production of skins or sheets for the 
purposes of writing, drawing, tracing, bookbinding, box and case covering, and 
ether purposes for which vellum, parchment, cotton, cloth, and the various 
serts of leather are emplojed. For these purposes ‘the inventor takes the 
pefuse skins or parts ot skins, fleshings, roundings, tendons, and all other 
suitable animal matters ing a fibral , and having cleansed 
them of all dirt and impurities by submitting them to a caustic bath 
composed of quicklime and alkali and water, in which they are to 
remain until they are quite soft and flexible, they are then removed, and by 
means of a rotary knife or other suitable machinery are cut into stivers and 
beaten into a plastic mass. In this condition he adds sulphurous, sulphuric, 
hydrochloric, nitric, acetic, or other suitable acids in the proportion of 1 per 
cent. or 2 per cent. of the water required to bring the mass into a partly fluid 
state. It now undergoes a thorough disintegration by beating in a rag engine 
used by paper makers until it assumes the character of what is called by paper 
makers ‘half staff.” It is now submitted to the bleaching process in the same 
manner as rags are and freed from the lime and acid obtained during the 
bleaching process by means of washing and the usyal processes as employed in 
the production of paper from rags. It is probable that a petition.will be lodged 
for an extension of time for mens this patent, but at present it is in that 
stage which we dasignate as—WNot proceeded with. 

288. A. T1COZZ1, Bedford-street, Bedford-square, London, ‘‘ Lotion for diseases 
of the eyes.” — Dated 8th October, 1867. 

To one quart of water the.inventor adds half an ounce of extract of onions, 
halfian ounce of powdered sugar, half an ounce of sulphate of zinc, and one 
ounce of white copperas, which contains magnesia, cream of tartar, and 
arsenic. When,all the ingredients are dissolved in the water the liquor must 
be filtered, and then it will be fit for. use.— Not proceeded with. 

2882. J. PLAYER, Glaisdale, Yarm, Me a “ Manufacture and refining 
tron and steel.” —Dated 8th October, 1#6' af 

This invention consists in the refining, and deculphurising 
erade pig iron by mixing it in a furnace, cupola, or refinery—in addition to the 
@eke er other fuel by which it is melted and suitable fluxes—with ores or 
minerals & large. percentage of titanium, manganese, or copper 
mixed with iron, for instance, as minerals found in Norway, New Zealand, and 
eewtere. apd nape ses and known as Titanic iron.ore and by ether.names.—Not 
2648. T BLACKBURST. , Birkenhead, : “‘ Composition to be used to acomes » the 

_ aiorehenenemaenbelianeien October, 


Fy Lia pe imyhaly we remap mente on, laght-ol oil, the said 

ing the. uum after distillation of coal gas tar. The erude naphtha 

on Seen ie Saat nineteen es ce 

s tar, the specific gravity of which is. usually about 900 deg., water. being 

Epo dee. ome Piteh, 11 sonnei Sond m4 

_ Db. 5 tha or b ail, 40z. 

roy ad puts these ingredients intos vessel, taking ight al, don 
until the pitch is disgolyed or has arrived.at the eousistenoy of 


2963. E. icant, Cosmanos, Joe “ Appara 
soluble from insoluble matters, 





9874. F. LEITENBERGER, Cosmanos, emeatine Tree ho ee ie 
poses of obtaining purpurine Or alisarine from the same,”— ‘Uh 


October, 
This invention relates to new methods for obtaining the purp 


purpu 
said preparation m, contain Ong ope! the sald ¢alonring 


ae prinel ples; Baer Ls 


and app aratus for extracting from madder or 


genated bread, &c”—Dated 23rd 
This invention relates to a new for curing disease in man and 
animals by means of the ozone, oxygen, or other gases as 





eit their exten- 

n ‘for cmpling ti patent wb for. Itis at present 
in that state to which we the words—Not 
2984. F. GERHARTZ, Cologne, Rhenish “ Manufacture of manures and 

v¢ 24th October, 1867. . 

This inveation relates and use of charcoa! in the 
manner described in the specification of this invention, in the manufacture 
sugat from beet details are .—Not 
2989. G. OLNEY, ie amend and storing of illuminating 


gas.” 1 ated ath Otober, 1967 1867. 


connecting pipes, an air pump and its connections, an inde- 
het ae pee a liquor Cis dex with pipe, a gas pipe, a steam pipe, a liquor 





gauge and eon gauges (as ribed in the specification) for S Benes of 
converting carb vapours with atmosph air into 
fliaminating gas, or or ‘producing a fixed or illuminating gas from 


ee 
carburated air; maton the injecting of petroleum or its products into heated 
retorts direct by means of a pipe, and there combining it with atmospheric sir, 
carburated or not, and thus chemically cally producing illuminating gas by passing 


the heated retorts (or 
ordinary coal or oil gas; Fourthly, the employment of 
an oil or equivalent seal, as and for the purpose explained.—WNot proceeded with. 
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necessary that 
directly with ice, or with a good conducting surface whi by the ice. 
The latter plan, the patentee states, is far preferable, and he has therefore 
adopted it. ‘The details are very voluminous. 
Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
2942. A. . JALOUREAU, Paris, and C. L. LARDY, - D., the Academy 
M Switzerland, “ Telegraphic cables.” —Dated \9th October, 1867. 
These oe cables are constructed in the following Sanaaes —The copper 
conducting wire is first covered with prepared thread or twine ; 
th: cable thus formed is then subjected to a hot bitumenous bath, by which a 
layer or deposit of bitumen is obtained ; this is covered with bitumenously pre- 
pared paper wound spirally round the cable ; ; itis then again subjected to the 
bath and a second layer of bitumen deposited thereon, after which it is again 
covered with the paper, as before, and then coated with bitumen by means of 
the bath ; then another layer of paper, then a layer of bitumen, then a layer of 
paper, then a layer of thread as , and finally, a casing of bitamen, which 
is sanded al! over; and in cases where it is desired to make a more powerful 
cable, it may be strengthened by iron bands wound in a spiral form round it ; 
this is done previously to the final coating and sanding. The cables thus mana- 
factured arc flexible and solid, whilst at the same time the wires being perfectly 
insulated have all the necessary conducting properties, and from the simplicity 
of the manufacture, and the materials employed therein, have considerable 
advantage over those in present use. The apparatus employed is mot described 
apart from the drawings. 
2960. W..R. LAKE, Southampton-buildings, Chancery-lane, London, “ Electric 
te ap; us.”"—A communication. —Dated 21st October, 1367. 
This invention relates, chiefly, to the or writing 
wherein the pen or ioarking point is attached to a ‘magnet, which 
it suppried In duld contained in @ suitable vessel surrounded by coils of insu- 
lated wire. ie classi queaent peeene h these cols moves tne pen or 
marker into contact with the surface of a strip of paper or other material, 
which is caused by clockwork or mechanism to travel past the point of the 
pen, The magnet may either be supported in the ink or other marking fluid, 
or in alcohol.or other liquid, the ink or other marking fluid being contained in a 
reservoir attached to the pen orotherwise arranged. The specification 
of the invention comprises much detail which we cannot devote space to here. 


Glass 10.-MISCELLANEOU 
Including all Specifications not found = 
2850. W. R. Lake, So , Chancery-lane, London, ** Device for 
bunging barrels or casks,”—A communication —Dated 10th October, 1867. 
Here the patentce employs a metallic bushing which is to be both screwed 
into the stave and rivetted into the same. The bung is then screwed into the 
bushing, and.a cap plate screwed down over it, so as to thoroughly protect it 
during transportation. An air channel is cut in one side of the bung for the 
pune urpose of admitting air to the interjor of the cask for vent when the bung is 
slightly withdrawn. 
2895. M. SAMUELSON, Hull, “ Sewing machines.” —Dated 15th October, 1867. 
This invention relates > that class ha sewing machines wherein a reciproca- 
ting shuttle is employ m with a vibrating eye-pointed needle for 
producing what is a as the lock stitch. According to one mode of 
carrying out this invention the patentee proposes to actuate the shuttle by 
means of a rotary crank pin m a disc in the end of the main shaft of the 
machine; this pin works in a vertical differential slot in an upright lever con- 
stituting the shuttle carrier, which vibrates on a fixed centre at its lower end. 
In order to give a quick motion tothe shuttle whilst passing the needle at a 
point. where there is the least stress upon the crank pin or lever, he curves the 
upper portion of the slot, and with a view to further facilitate the quick 
poumace of the shuttle case or holder on the top of the lever at a slight angle. 
the arrangements above described the shuttle will reciprocate in the arc of 
a circle, but if it be required that the shuttle should have a rectilinear reci- 
1g, motion, then he substitutes for the vibrating slotted lever above 








Vertical, differential, or yao slot formed therein, in which works the crank, 

and, being further provided with a shuttle case or holder at the upper end 

4hereof. Qn. rotating the said.crank, a to and fro horizontal motion will be 

imaparted to the plate or shuttle carrier and shuttle along the guide rods 

2809. L. WILLIAMS, Fenchurch-street. London, “Combined lift and force 
p.”"—A communication.— Dated 5th October, 1867. 

The object of this invention is to enable an ordinary pump to throw a 
constant stream of water with only one foot. valve. To a suitable casting or 
valve box containing the foot valve of the pump, ed. immediately over the 
suption pipe, the inventor cqunects three e.area of the middle barre] 

gavel tothe combined area of the two outer barrels. The middle barrel 
with aram, and the said barrel is fixed immediately over the foot valve 
S the me yeme: the other barrels are each fitted with a bucket, and the rods 
as also that of the ram, are connected by.their upper ends to a cross 
heeds the. ends whereof work in guides, and to this said cross head a con- 
reee heeds is attached, communicating with any suitable prime mover. The 
kind-of valve he proposes to employ is an gaelic valve, well known by 
miners as the Cornish valve. Another important feature in this invention 
consists in adapting a hinged or sliding door to the valve box, by which access 
of | 0am bereadily had to the valve when necessary. The barrels containing the 
buckets are connected together bya branch pipe, 80 as to form one outlet for 
mail the-flow of- water. The ram and buckets moye up and down together, the 
down stroke of the ram forces the water through the buckets, and the up strake 
thereof forms a partial vacuum in the barrels, by which they are again filled 
with water; at the same time the buckets are forcing the water out of their | 
| respective barrels, and x ber means a, continuous stream of water 
thrown. ‘Instead of three barrels, two only may be used, one fitted 
= a ramand -the other witha bucket, the action being precisely the same, 
viz., to raise and throw a constant stream of water. —Not proceeded with. 
2312. J, QOORERLLOM.. Blackburn, “ Slide valves of steam engines.”—Dated 7th 
Sites “consists, in-j ved.arrangements for reducing the pressure 
| on val reducing. the fiationte aniaimum. /Phetop of ee valve 


is f : t 
atest oo Narn ce oon < 


W..steam.to ay the-top of the said piston to 








procati: 
desexibed.a plate sliding along two horizontal guide rods, such plate having a | 
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e 
the steam in fhe Outer parts generally. used as the steam ports 
steam through the central port into the interior of the valve, and thence 
t the hole in the plate and piston.to the top of the piston, and as 
there is nearly the same pressure of steam on the underside of the plate 
and top of the the valve is released from the pressure of the steam, 
and enabled to be moved to and fro with a small amount of power and dimi- 
nished friction, and similar arrangements may also be applied to a cut off 
2836. J. Todmorden, York, “ Method of consuming smoke.”—Dated 
invention consists in the of jets or flames 
alent to ite the which ly ci 
sien fire fs ah amma“ a a 
oF mote. gas pipes in the space beh 
(or in the flues if desired), and 8 ers in such in such a posi- 
the draught from the e will not ex 


the 
gas and smoke. from the furnace, and the said gas becomes by the 
jets, and the combustion extends and is maintained the whele of the 
flue, the carbon in the smoke.—Wot 
2838. H. WALLWORK, Manchester, ‘‘ Hats.””—Dated 9th , 1867. 
One part vot this invention a to machinery for curling ‘or the 
brims of hats, that is, and turing up the edge of the rime, and the 
invention consists in a arrangements and combinations of mechanism 


for Sete viously to being shaped or curled must have its 
pn heat, “adn improvements in arrangements for this 

pty mgd ne. Fae nas & will caly oct Notes ene not 

also upon the body of the hat, as hitherto. The patentee accom proae this 

part of the invention by making the heating chest or bed with hole: through 

so —? the brim ‘ 

Br a current of cold air to circulate 

within or over the ‘body of th the hat to ol cool, such current being juced 

by a fan or other means. similar heating chest to that above described is 

used for giving the finish to the cur] when the brim of the hat is bound. 

2839. J. JAMES, Ebbw Vale, and T. JONES, Govilon, Monmouthshire, ** Manu- 

Sacture of rails, bars, ec.” —Dated 9th * October, 1867. 
This invention cannot be described without ref to the drawi 
2840. z. Potts, Handsworth, Staffordshire, “ Gaseliers.”~—Dated 9th ¢ October, 


The patentee claims the combination of hollow screw and box, and 
the parts connected therewith, substantially as described and illustrated, 
whereby, on the rotation of the said screw, the movable part of the gaselier 
is a and lowered without the arms and body of the lamp moving round 
wi screw. 


2841. T. NELSON, Edinburgh, 





surfaces of paper or other material 
Purposes.” a 9th pic 1867. 
ere the tee employs a plate or cylinder of metal or other material, or 
a sheet of film of any substance or with a minute ulated or lined 
pattern on the surface for impressing the or other The © paper 
or other material so impressed is then y for mom drawing purposes 
The following is the manner in which the petentee ennai y operate. He take 
a sheet of copper or other metal, and he grains the surface may be A y the 
ua tint process, or by the use of a “yt du oe ys a eae 
and he lays a sheet of paper onthe pate 30 and passes it together 
with the plate between calendering or hot p pressing a ape Bong 
2845. W. WARREN, Cheltenham, *‘ Street sweeping and cleaning machines.” — 
Dated 9th October, 1867. 

This invention relates to improvements in the arrangement and construction 
of machines for sweeping cleaning streets of the character described in 
the specification of a patent granted to “yf Whitworth, dated August 2nd, 1842, 
No. 9433, and one part of these improvements consists in constructing 
axle driving the endless chain of brushes in two socketed together, or 
otherwise arranged so as to render their action independent of each - Bag 
= arrangement enables the patentee to apply driving gear to each of the 

ing and travelling wheels of the cart, so as to give motion to endless 
ae of brushes or cleaning instruments carried by axes, the parts of which 
are also arranged to act independently. The endless chains and brushes are 
also arranged in separate sections, so as to work sep ly, or in 
tion. By this arrangement of the driving gear the power is equally applied 
(in giving motion to the sweeping and cleaning apparatus) in place of 
actuating it from one side only of the machine, as heretofore practised. By 
this arrangement ‘of the driving gear the width of the cleaning apparatus may 
be greatly increased without increasing the draught power required to Fd 
the machines. 
2847. R. BROTHERTON and J. MALDRON, Wolverhampton, “ Manufacture of 

lamp posts.”—Dated 10th October, 1867. 

The patentees claim making the principal post of the lamp, and the cross 
bar of the said post, of wrought iron tubing, and fixing the cross bar, lamp 
iron, and cast iron or wrought iron skeleton frame to the said post, substan- 
tially as described and illustrated. 

2851. G. TwiaG, Birmingham, ‘‘ Corkscrews.”"—Dated 10th October, 1867. 

This invention cannot be described without reference to the drawings. 

2855. . aa fom “ Apparatus for planking the bodies of hats.”—Dated 
il te 

The patentee dunes the production of the beating action upon the hat bodies 
from a number of beaters playing in pairs, such action being caused by the 
internal conical formation of the wheels, such formation causing the 
beaters gradually to approach nearer and nearer as the bodies become 
planked. He does not, however, confine himself to the precise details 
shown for effecting such beating action. Secondly, he claims the method 
of ejecting the bodies when planked; and, Lastly, he claims the whole 
combined ap; s whereby hat bodies are _ Planked by a heating action, 
and afterwards ejected from the hine, all lly as described, 
23860. W. H. May, Birmingham, and P. GRAHAM, Ozford-street, London, 

“ Stoppers for bottles.” — Dated 11th October, 1867. 

This invention is applicable to wooden stoppers, such as are described in 
the specification of a patent granted to N. Thompson, dated Ist January, 1866, 
No. 3. In order to make such stoppers more perfectly gas tight, the patentees 
adapt short corks tothem. They form an annular groove in the cork ofa 
size to receive into it the hollow cylindrical end of the wooden stopper, also 
a coating or covering clothing its exterior for some distance up, and a plug 
entering into the interior hollow. The central plug of cord may be also 
omitted, but this is not advantageous. 

2864, G. ANGELL, Compton-street, Clerkenwell, London, “* Portable fountains,” — 
Dated \\th October, 1867. 

This invention relates to improvements in portable fountains suitable for 
placing in rooms, conservatories, or in| other positions, by means of which a 
continuous jet of water may The consists of a 
chamber of triangular or other form, on each face’ of which the inventer 
arranges a pump in such manner that, in all cases, one shall be forcing out 
water from the chamber while the others are taking in a. supply, in order to 
produce a continuous jet of water. The chamber is divided into two com- 
partments, the upper one of which communicates with the supply pipe and 
basin of the fountain, and the lower one with the fountain jet pipe. h 
compartment also communicates with the several pumps by means of valves 
of india-rubber, or otherwise, arranged in such manner that the water passes 














continuously from the supply pipe and basin into the upper chamber, thence 
through the upper valves to the several pumps, upon the return strokes of 
which it is forced through the lower valves into the lower chamber, and up 

| through the discharge pipe to form the jet, the water falling again into the 
basin to be abain forced upwards and so on.—Not proceeded — 


2865. W. E. NEWTON, Chancery-lane, London, ‘ ron for the manu- 
facture of various articles where great strength and capentiity of resistance to 
cae? ae @ San DS yee —A communication.—Dated 11th 
October, 1867. 

This invention relates to the manufacture of iron of great tenacity which 
will only break when subjected to very violent strain. This object is effected 
by the following means :—A number of iron rods, all of the same thickness 
(which must be in proportion to the size of the article manufactured), are to 
be worked cold, and then welded or brazed together to give the requisite size 
for the article required. All these rods should be straightened and 

tegether with a faggot or pile, which is to be brought to a red 

heat until it has become sufficiently pliable to enable it to be twisted like 
acord. Care should be taken at same time to readjust such of the 
rods as had become displaced, and to preserve the regular form of the faggot 
When the faggot or pile has been twisted from one end to the other, 

Pe be submitted to the ordinary welding and forging process until the 
— (already firmly united by the twisting) form one compact and solid mass. 


2866. W. BUTLER, Wolverhampton, aes o low or strip iron for brewers’ 
or other hoops.” ’— Dated \ith October, 1867 





It is a common defect in the use of ordinary iron barrel howe Bvt they 
| have a tendency to slip, from the grip or bite being more in the le than 
| at the edges of the hoop. This defect the inventor obviates by rolling 4 
or strip iron thinner in the middle, which may be done by a regular curve, 
flattening the middle portion and raising the edges, so as to show a slight 
fillet or projection of the desired width on each side.—Not proceeded with. 
2867. H. B. BARLOW, Manchester, ‘* Sewing machines."—A communication.— 
Dated \2th October, 1867, 
This invention consists in certain improved parts and combinations. of parts 
for producing an improved ‘‘ whip stitah ” or point de feston, and they may be 
ied to all or most sewing machines in which shuttles are used. In this 
machine the needle is moved to and fro either hor » and 
the shuttle moves segmentally or horizontally. The principal novelty consists 
in the application of a swivel, arm, or bar, actuated by cam, tappet, or lever, 





and. made with a spiral groove “= unwind the thread off the shuttle, to hold it 
while the needle passes through the Anocher 


loop, and to. lighten it again. 














THE ENGINEER 











e 
“eaeddany adapted ts. oe . The machinery above described is 

to kid but it may be employed for 
age: A eh at <od 


2906, J. OXLEY and G. WILSON, Frome, Somerset, “ Apparatus for cleaning 
casks.” — Dated 17th October, 1867. 
The patentees claim, First, the combination of parts consisting of revolving 
finest snd driving gems Oot oan turning them with cages or carriers for 
several casks, and driving gear adapted for turning each cage or carrier 
with its‘¢ask on its owt axis, a8 described. Secondly, the combination of 
rollers arid a brush roller working in a trough containing water 
‘adapted to impart to the si rollers and the roller 
their relative directions of motion and speeds, in order to cleanse the outsides 
of casks in the mannef described. ° 
2670. R. F. BARE, and J. THOMSON, Glasgow, ‘ Conduction or transmission of 


ram 12th October, 1868. 
dei evention cannot be aecctted without reference to the drawings. 
2873, R. CANHA: street, Clerkenwell, and J. THOMSON, Union-road, New 
Wandsworth, "Improvements inne eer 
in ovens to be therewith.” —Dated 12th October, 1867. 
his invention relates, Fist, to a novel conibination and artangement 
of of & stove for a mixture of gas and atmospheric air. For 
putpose the’ tees the stove by preference of a cylindrical form. 
In the ceritre of st ove aré fixed two cylinders concentric with each other, 
ing | space between them; these cylinders extend 
bottom to e short distance from the top of the stove, and are surmounted 
a conical cdver having a hole h it. The inner cylinder is closed at 
and bottom by wire Of perforated métal, arid a pipe 
h Oris in which the gas issues into’ such cylinder, and there 


Thixes with atm eric air, such mixture of air and gas being burnt on the 
SS an vaegue or ‘ metal cover of the cylinder, the flame 
thereof being through the whole in the conical cover ; 


atmospheric air is supplied to the flame by its ing up the space between 

the two inner cylinders, and is caused to impinge by the conical 

cover. The ucts of combustfoi pass away by 4 pipe, one end of which 

is neat the bottom of the stove, and open thereto, whilst the uppér éhd passes 

Otit at or néar the top of the std¥e. 

$e76. J. DRAVBLE, « Securing hitnilles and sales to every description 
of ““ 120% Odtoder', 1867. 

Here the handle is to be tored or pierced vertically to receive the tang, 
but the side and depth of the bore must be greater than the , and a 
hole must be pierced on the wy and lower surface of the handle (or on 
each side) communicating with the bore in which the tang is to be set; the 
hafidle is bevelled off or cut out with a tool at that part Where the bolster is 
td be fornied, atid the is th one or more holes. The handle 
being fixed ina’ vertical position, the blade and tang are placed in position, 
and a mould is placed round the upper part of the handle, leaving spaces as 
the upper portion, where the handle is bevelled off or cutaway. The - 
ings at the side or top and bottom ofthe knife are then to be s b 
Blading paper or other porous substance against them, which will yet permit 

f the escapé of air. en the soft metal is to be pouréd from a ladle down 
one side of the vertical hole in the handle ; the metal will fall to the bottom 
and ejéct the air from the cross holes, filling them up, and_return afterwards 
surrounding the tang and filling the hole or holes therein, and rising, fills 

every cavity until it becomes flush with the upper line of bolster mould.— 
Wot proceeded with. 


2877. J. H. JOHNSON, Lincoln’s-inn-jields, London, ‘ Knitting machines.”~—A 
communication.— Dated 12th October, 1867. 

ga invention catitiot be deseribed without reference to the drawings. 

i. H. A. BONNEVIDEE, Bayswater, “ Sor threading needles.” —A 
communication. — Dated \5th Octoder, A 

This appatatus is coniposed of two little plates of metal, or some suth 
analogous hard material, one of which is rigid, and of a certain thickness, 
whilst the other is much thinner, of a smaller size, and possesses a certain 
amount of flexibility when it is connected at one of its extremities to the 
larger plate by means 6fascréw. A slot, proportioned to the thickness of 
the needle or needles for which the apparatus is intended, is mate in fhe 
rigid plate, starting from its outer » and extending to a little hole 
running right through the said plate, which hole is proportioned to the 
dimensions of the ¢ye of the needle, and corresponding with the extremity of 
a conica] hole made in an appendix fixed on the adverse side of the rigid 

. In order to thread a needle it is run down the slot between the two 
metal plates until its eye comes in front of the hole in the rigid plate, then 
the thread—the end of which is tapered off as usua]—is inserted into the coni- 
cal hole of the ee. which assists its entrance, traverses the hole exist- 
ing in the rigid plate, and the eye of the needle, which is then drawn from 
the slot, carrying away the thread with it. 

2894. T. H. BAKER, and T. WOODROFFE, Tonbridge, Kent, “ Treating sewage 
or other liquid matters so as to purify the more fluid portions thereof, dc.” — 
Dated 15th October, 1867. 

Here the sewage (or other liquid matters from towns or other places, or 
from works where manufacturing or other processes are carried on with a 
tendency to render impure the sewage or other liquid matters passing there- 
from) is allowed to flow into wells or receivers, of which there may be several 
to be filled in succession if desired, better to meet the requirements or oc- 
casions of violent storms, or to obtain "greater purification, or for other pur- 
poses. The matters passing into each of these wells or receivers rises up- 
wards through filtering materials sup; d in a frame at the upper part of 
each of such wells or receivers, by which the watery or more fluid portion 
is separated therefrom, and as it rises above the filtering matter such more 
fluid portion may flow away by suitable conduits to a river, or other water- 
course ; or it may be collected, if desired, for irrigating or other purposes. 
The invention also includes other features.— Not proceeded with. 

2900. A. and A. C. M. PRINCE, 7rafalgar-square, Charing Cross, London, 
— communication by ic means.”—Dated 16th October, 


The documents relating to this invention are with the law officers, ‘‘ under 
objection,” and cafinot at present be seen. 
2911: R. C. ROSS, Manchester, “ Apparatus employed cutting paper, le- 

board, dc,”—Dated \7th October, 1967. i _ 

This invention consists in mounting the circular disc knife in beatings that 
are arranged so as to allow such knife to revolve in a fixed position; or the 
said a are arranged so as to cause such circular knife to advante 
whilst revolving. ‘ihe material to be cut is fixed by clamjs, or otherwise, so 
as to rise in a diréct line against the cutting cage of the knife, ha there- 
by their edges clearly severed or cut; or, in case the fe is movable 
whilst revolving, the goods are fixed whilst being cut. At the end 
of the knife from its cutting cage a hone or sharpener is adj ,» 80 as to 
keep the knife whilst cutting and revolving in a sharp and keen condition.— 
Not proceeded with. 


—. x. Rives, Paris, “ Casting metdls, glass, &c.”—Dated 17th October, 


This invention has for its object the applying pressure to castings of molten 


metal, glass, and other fluid substances whilst they are solidifying, in order | 


to render them dense and homogeneous. For this se the patentee es 
the mould in whick the casting is to be made in a sine vessel which paged 
closed air-tight, and after the molten metal, glass, or other substance of which 
the casting is to be formed has been poured into the mould, he closes up the 
vessel and forces into it comptessed air, by which a very high degree of 
appa may be placed upon the metal or other substance during the time it 
solidifying. 
2917. G. M, WELIs, , London, “ Apparatus to be employed in the 
manufacture of boots and shoes.” —Dated \7th October, 1867, 
This invention relates to the sockets or holders for the’standards or rts 
employed for holding the lasts during the process of making and finishing 
boots and shoes, and has for its neues the affording facility for placing or 





adj the last in any jient position required by the workman. It is 
to mount the standard which carries the last in a revolving socket, 
whereby the last is free to be rotated h ly or angularly, so as to bring 


any side in front of the workman. This revolving or rotating socket may be 
used either in conjunction with the ordinary standard, or with a standamd cast 
in one with @ portion of the last. The revolving or rotating socket may 
be e im various Ways: According to one mode of construction the 

tentee casts the outer ring or surrounding metal forming the fixed or holder 
of the socket round the revolving block containing the socket hol , such block 
being, by preference, of shape, in order to increase its 


’ a 
strength, .and to keep it in its place in the outer ring. 
given in the tpeciMication, ring. There are modifications 


2918. J. BANNEHR, Exeter, “ us rat deodorising matter 
29 or earth dents.” Dened im Oacke, 196’ "ed , > 
This invention is not fully desctibed apart from the drawings. 
2922. F. PRUDENTIO, F: CoopER, . COTTERELS, Bath, “ Stoppers 
bottles.” — Dated \8th October, een ” " wt 
This invention relates fo that class of stoppers for Botfles and other like re- 
,and!in which the valve or stopper itself is 


"e 


on of the tube, and confined betw: 


sure to the Vane earteety ht. When it is required to draw off | 
The contents of tue bottle or veal, Irinply necesay to dtepres oF fore 
wards the valve is , and the liquid passes 
et RR and F. W. WEBB, Bolton, “ Smiths’ anvils."—Datéed 18th 
Smiths’ anvils now in use are generally Sapte nee eee 
the horn or horns welded to the body of the anvil, Now this invention 
SaaS either wholly or partially of Bessemer or other cast 
: q Cannon-street » London, ‘* Means tenes Mahe t wd 
Th fees we Shediac air premuny pawns a other tabes or 
Lom the effects of 4 
pressure 
when Water in the same, by placing within 
a tubé or vessel an elastic or compressible body, substantially as set 
2933. S. S. MAURICE, Monkwell-street, 


London 
dora Fs cha yee th ome of 1 en 
Here a movable plate, whic’ y rence teeth on one of its 
reinafter called the working : 


and which is he: , Works on tWo projections, 
pivots, or axes, ohe of which is cranked; these pass thi sides of 
another plate which the patentee calls a frame , and to which is attached 


2934; J. KING, Pindton, Derby, “ 4; to cages or hotsts used 
tn mining or machines.” —. tseh Desobers 1680. 

The patentee claims, First, the construction, arrangement, aid ¢om- 
bination of two of eccentric or hes, such pulleys or clutches 
being fixed on to the sides of the of the cage or lift by double 
ended spring links or levers, such or levers being allowed to act on the 
pulleys or clutches by the over-winding or breaking of the hoisting chain or 
Tope, cause the leys or clutches to hold the cage or hoist or lift suspended 
in the shaft or well hole in which it is employed, substantially as described. 
8 dly, the arrang: it and combination of machinery or apparatus sub- 
stantiallv as described. 


2935. J. J. HOLDEN, Bermondsey, “ Apparatus for cletning and polishing boots, 
shoes, knives, &c.”—Dated 18th October, 1867. 

Here a framework supports a fly wheel or driving wheel, which is actuated 
by a handle or treadle, and transtnits rotary motion by one and pulley, or 
otherwise, to two or more shafts placed at the upper part, lower part, and 
sides (or at two or more of such ) of the framework. When used for 
boots, shoes, and the like, these shafts carry brikhe’ made concave at their 
peripheries, and set on concavé stocks, or concave parts of the shafts, and 
they have projecting ends to date theif ‘shape to the boot, shoe, or 
foot covering. Between the brushes the shafts are made concave. Each 
shaft or spindle should carry three brushes, one for cleariitig off mud, another 
for a blacking, polish, or varnish, and a third for rubbing or polishing. 
The second brush may have a hollow stock to supply the blacking or polish- 

agent: The framework may be on rollers or casters to render the appa- 
Fatus portable.—Not proceeded with. 
2936. C. MONTAGU, Cannon-street, London, ‘* Manufacture of bonnets, &c.”— 
Dated \8th October, 1867. 

Here the material used is caoutchouc or india-rubber, or a compound or 
compounds of which india-rubber forms the main or principal ‘ingredient. 
This material is moulded into form or reduced to sheets or thin pieces, or 
they may be shaped by other ordinary processes or contrivances, and any 
ordinary means may be used for removing unpleasant odour, and for impart- 
ing polish or colour to either or both of its surfaces. It is cut or formed to 
the required ex configuration, and any desired device or design may be 
formed on it by suitable cutting tools, or other means.— Not proceeded with. 








cti 
¢hurns whereby butter may be made in a few minutes, the churns being self- 
acting. The inventor proposes to set on a framework su; on dard 
horizontal shaft 


for advancing the work to be sewn, and for 
so Seiad guem, ont te selene ate 

worked from the bottom motion if di le. 
worked by a treddle or by hand. 


mae Or Victoria-road, Pimlico, London, “Tobacco pipe.”—Daaa 


October, 1867. 

This invention has reference to all pipes ha’ two bowls 
other, and consists in aj to the inner bowl a or collar of 
= ae ae hoor 

ww}, but separate therefrom, where’ inner 
times with perfect ease whenever it may be desired 90 to do.—Not 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own 
Mertines or IRONMASTERS: Wi 
Yesterday in Birmingham—Tu® Sree oF PupDLeERs : 
Distributed : Continued Obdstinacy of the mass of the Men : 
Resuming —NoxtH StTaFFORDSHIRE Oo: 
WITH THE 


MPETING 
Sovutn: Prices Accepted=Pia Iron: A 
ities of th feo Districts to Produce O, 5 
€ 
VED Furure For Sour poprnedidinn A 


not a very numerous 
*Change. Business was quiet and the orders in hand few, notwith- 
standing that the mass o' Ee who will not accept masters’ 
terms still remain out. About Bilston the non-union men 

in. The Bilston Iron Company and the proprietors of 
fier *s Park Works have each a dozen puddling on 
week at the drop. The distribution of money on Tuesday 
made some of the men less ready to n: te than before. 
masters do not, however, ve ¢t the sums per 
disbursed - as are - the nn es _— The my on 
contrary, allege t it was as they have e publi 
that 8s. wasanded to every Wolverhampton puddler on 
and that more will soon be forthco! “It will pay the 
other districts,” the masters remark, “ to send them small si 
remain out, for they get the benefit of making puddled 
supply the South Staffordshire mills, where the men on do 
make as much as is wanted, and they also execute orders 
finished iron that ought to have come here.” The notion of 
the men what they demand was ridiculed: ‘It is impossible. 


have reduced prices and cannot poy wt argued = 
ordshire 


ve hi 
employers. Orders are gding chat to 
would have come here if there had béen no strike, and makers ere 


expecting that the same results will follow this as has ati 
other strikes, and s' tions in the future go into districts 


i 


i 


ff 
te 





P’ 

a hollow drum of wood, capable of turning Vertically on a 
placed and rested in on the frame; one end of the shaft or axis is 
provided with a pinion or small toothed wheel, which is furnished with a 
toothed ring gearing into the teeth of the pinion. A box containing a spring 
is employed, the bearing of this spring box being also in the frame at the 
side of the pinion. The drum has an apérture at the fop fitted with a hinged 
lid and fastening, by which means the cream to be churned is ed to the 
drum ; the spring having been woind — a winch handle fi a square 
or tri spindle, the drum which is previously secured to the frame by 
a hook is released and is caused to rotate ra) by the power of the spring, 
Which is to be of sich length as to continue turning the drum for about six 
or sévén minutes, when it will be found that the cream has been converted 
into butter. — Not with. 
9943. L. NEWTON, Orton, Cheshire, anil J. SWATLES, Oldhitm, “ Corks or 
Bottles.” Diatedt 19th October, 1867. 

claim, First, corks or stoppers for bottles or other vessels 
with flat sided, or round milled, or fluted heads, as described Secondly, the 
combination and arrangement of mechanism for forming at one operation in 
each spindle one or more of the head parts of corks or stoppers, as described. 
Thirdly, the improved modes of gripping and holding the blank, and of hold- 
ing and fluting the blank, so that it will rotate with the spindle, and also 
the mounting of the reducing tools directly — the end of the lever, 
actuated by the cam, thus dispensing with the slide, as described. Fourthly, 
the combination and arrangement of the mechanism for making the head 
parts of corks or stopp as described. Fifthly, the modes of fluting or 
milling the heads of corks or stoppers, as described. Sixthly, the arrange- 
ment for facilitating the dipping of the tends of the head parts of corks 
or stoppers into the cement, as described. The details of the invefition are 
too v inous to be quoted here. 


2944. J. SCHWARTZ, Mile End, New Toton, “ Cooling or refrigerating water.” — 
Dated \9th October, 1867. 

The patentee claims the mode of and apparatus described for cooling or re- 
frigerating water by subdividing it or dividing it up into drops or thin films 
or streams, so that the heat may more readily escape or be abstracted there- 
from, as set ‘orth. 

2948. M. W. SHOVE, George-street, Blackfriars-road, London, ‘ Construction of 
letter bores, &c."”—Dated 19th October, 1867. 

The patentee claims, First, the combined 

acting in the manner described ; 





arrangement of certain plates 
and, Secondly, attaching an alarum 





| tions, at whith 





each time that the flap or 
letter plate of the box is opened. 
953. W. BARRETT, Norton, Durham, andC: MARTIN, Chaticery-lane, London, 
“*Tuyeres for blast furnaces.” — Dated 2\st October, 1867, 
Tuyeres ted in d with this invention are formed of heavy 
piping such as is used for Perkins’ well-known hot water apparatus, the 
same being made into a coil of the desired size The pipes are atranged as 
flow and return pipes, and commence at and return to any convenient posi- 
are connected together placed in the form ofa coil 
or otherwise in a cistern or reservoir of cold water when required for use ; 
the pipes are previously charged with water, such space as may be necessary 
for its expansion being left therein. As the water passes down the flow pipes 
to the nozzles it becomes heated' and rises again through the return pi and 
having beefy cooled by passing through the cistern or reservoir of cold water 
again descends, the tuyere pipes being thus constantly charged with a circu- 
lating current of water. 











apeiie’ to fur the es Cie yp a 
‘ordshire e er a permanent loss e 
Steviderable alike 
ursday) in ——— the meeting was 
tive of very few orders. Makers of fitiished iron complai 
through South 
also iron was coming to customers close to the mills and 


Meanwhile, the present disadvantage is 
both to the Pig an also the finished iron makers. 

ri oe 
they were being beaten to the extent of 5s, a ton by 

fordshire houses in iron which to reach its destination had to pass 

Staffordshire, whil — 

the southern makers at — which could not be phere yr, 

reduction in wages sought to be effeoted 


that the conduct of the men affords no encouragement to pursue a 
course which they would desire—one in which they might reason with 
maga co apenas Ts ay ag ak Spat a yt = 
anges upon which the trade may have resolved. 

hich this course was pursued at the commence- 
ment of this strike the men have not only misrepresented at their 
meetings what took place between them and masters, but 
since that time have remained altogether from the works. Fewer 
men are going in about the Wednesbury locality than elsewhere, 
owing to the fact that the Patent Shaft and Axletree pam 
there have their puddlers on at the old terms, This es 
ment does not form a portion of the Ironmasters’ Association, amd 
is not, therefore, pledged to act with it in such matters. Itis 
understood that some alterations in the wages—chiefly of the mill- 
men—were made there before the association determined 
their notice, and that when tke question which is now bang 

itated has been settled the Patent Shaft Works will complete 
the reductions which they have begun. In saying 
we are reproducing the views of the trade as a whole, 
and are not writing with a knowledge of the intentions of the 


company’s manager. 
Pig iron can 
diminished make, the absence of consumption to so 


extent as has resulted from the strike has led to the accumula- 
tion of stocks, till we know of one maker who has 7000 tons at his 


furnaces, and that quantity will in all probability have become 
8000 by the end of this month. More furnaces are ‘ore being 
pre for blowing out. 

2 mae Ceenges ehneh wile ig en an Se uoed in the 
Cleveland district in particular than in South owing 
to the greatly su furnace appliances and methods of 
lating the stones of district recently found out 

i ing, alike by chemists and is the 


soot advaneed 


makers in this district to turn their atten 
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usual at this time of the year. The London trade is dull, and 
many report that they have considerable stocks notwithstanding 
they have bought but small quantities for some time. 

ith the exception of those engaged in the gun trades, who are 
all busy, Birmingham manufacturers are generally slack. In most 
cases ye sufficient orders to keep the men on during the ordinary 
time, but very few have orders on the books before hand. Jewellers 
and others engaged in the fancy trade are unable to report any 
improvement. : 

‘At Wolverhampton slackness is still felt in the japanned and 
tinware trades, and in the edge-tool and steel-toy branches the 

uietude is even greater than last reported. Safes and deed boxes 
Dos are in — small request. It is, however, encouraging to 
learn from the factors that the demand from Scotland and Ireland 
has considerably improved of late. Metal gvods are firmer. An 
advance of 24 per cent. has taken place in lock furniture and other 
descriptions of cabinet brassfoundry. The lock manufacturers 
report a slight decrease in the demand for their products. The 
decrease is experienced chiefly in the best cabinet and fine-plate 
branches. 

At Bilston there is hardly any inquiry, either for home or export, 
for trays, waiters, or toilet ware. At the neighbouring iron- 
foundries rather more is being done. Generally speaking, the 
trade of Bilston is in a very unsatisfactory state, and, as a natural 
consequence, considerable distress prevails amongst the artisans. 

At Willenhall quietude prevails in the rim, dead, and mortice 
branches of the lock trade, but for trunk locks and some descrip- 
tions of pad the demand is tolerably brisk. Bolts are not in much 
request, and, excepting for military purposes, there is only a 
— demand for currycombs, 

e trap trade of Wednesfield is improved. The key-makers 
are doing very little, and the inquiries for iron cabinet locks at 
Short Heath and New Invention keeps dull. 

The makers of chains and anchors in the Dudley district report 
the trade as slightly improved. There is a steady demand in the 

iling district, though the threatened reduction in wages is some- 
what disturbing the prospects of the trade. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tax Iron Trade: Zhe Increased Exports Affording Better 
Employment at one or two of the Works: No Improvement in 
Prices: Business Steadily Progressing towards a More Satis- 
factory Condition : Russian Orders not so Large as Anticipated : 
Large Quantities Shipped to the United States: Falling Off in 
the Demand from India: Prospects of a Steady Continental 
Trade during the Summer Months: Limited Purchases of the 
Home Railway Companies—THE TINPLATE TRADE—THE STEAM 
Coan TRADE: Termination of the Strike—PasstnG OF THE 
ALEXANDRA Dock BILi--PAssING OF THE YSTRAD GAS AND 
WATERWORKS BILL—TRADE OF SOUTH WALES Ports. 

In consequence of the increasing exports to the United States and 

British colonies, the hands at two or three of the leading esta- 

blishments are better employed than they have been of late, but, 

upon the whole, the usual quietude is evinced in every part of the 
trade, and in no department of the manufacture has there been any 
material increase in engagements. Prices have not improved dur- 
ing the past week, but in some instances there has beenan increased 
tendency to firmness. Although but slowly, business appears to 
be steadily progressing towards a more satisfactory condition, and 
as confidence becomes established, it will be seen that the improve- 
ment becomes much more rapid. Some few Russian orders have 
come to hand, but not for such quantities as will warrant it being 
said that there is a large amount of business doing with that 
country. It is too early yet to speak positively as to the future, 
but hopes are entertained that a good business will be done 
with the Muscovite empire during the present season, although 
the Belgian ironmasters are more determined competitors this 

ear than ever known before, the prices which they quote in many 
instances being most astonishingly low. The mode of payment is 
also a difficulty which the Belgians seem better able to master, 

British makers not caring about accepting payment in bonds and 

railway securities. Large quantities of rails continue to be 

shipped to the United States, and there is a tolerably good 
demand from the British colonies. To the Southern States of 

America the exports are limited, but there is a prospect 

of an increase taking place in the demand before long 

from that quarter. There has been a falling off in the 
demand from India, and the advices of late are not so 
satisfactory as they have been, but it is to be hoped that 
more cheerful intelligence will shortly be received from that 
country. From the Continental markets the inquiry remains 

without any material change, and there is every prospect of a 

steady trade being done during the next two or three months. 

The Lancashire and Yorkshire Railway are advertising for tenders 

for 5000 tons to 10,000 tons of rails; but the home railway com- 

— generally, although they have heavy a are 
uying with considerable caution, and this, no doubt, they will 

continue to do for some few months to come, until they will be in 

a stronger financial ition and able to enter the market with 

more freedom than they are at present. There is a steady sale for 

pigs of the best brands. 
e demand for tinplates has slightly given way, and prices are 

a little easier; but as there are no stocks in makers’ hands quota- 

— will, no doubt, be tolerably well maintained for some weeks 

come, 

Steam coal proprietors are fairly placed for orders, chiefly for 
the East, the French markets, and South American ports, while 
to the Continent an ——- as being sent. As antici- 
pated in last week’s report the close of the war in Abyssinia has 
caused a reduction in freights to Aden and other coaling 
as belonging to the mail packet companies, but there 

ill not be much alteration in the demand, as stocks at the 
several stations are known to be low, and the companies have of 
late been reducing their purchases. Matters connected with the 
strike in some parts of South Wales have a very different aspect 
to what was Moy a week ago, some of the apparently most 
determined of the Monmouthshire colliers having exp their 
intention of acceding to the masters’ terms. At Abercarne, where 
the hands have been on strike for more than three months, opera- 
tions are about to be recommenced, the men having now seen their 
folly of resisting any longer the terms offered by their empl 
The Staffordshire men and bankwomen who lately came down from 


(ion beers wet in Lord wom gg ) eg ager yet wm 
ewport) Dock Bill was passed. e day is not ye y 
settled for cutting the first sod, but it is expected the interesting 
ceremon; wie Seino pings Ss 6. Save Come, 2 tet 

The Yetrad Gas and Waterworks ill was read a third time and 

on Friday night last in the House of Commons. 

A favourable balance-sheet was presented at the half-yearly 
meeting of the Newport Dock Company, the net receipts showing 
a very considerable increase over the corresponding six months. 
After providing for interest on mo the usual dividend was 
declared on the first preference, and eight months’ dividend, u 
to December, 31st, 1962, was directed to be paid on the secon 

reference, leaving a balance of £3062 2s. 10d. to be carried 

orward, 

The following is a return of the trade of the South Wales oe 
for the month just ended and the corresponding month of last 
year :-— 

EXPORTS OF COAL. 


April, 1868. April, 1867. 

‘Tons. Tons. 

Cardiff? oc co co co 182.415 we oc oe co 143,(89 
Newport .. co oo cc 28880 oe « oe oe 22,962 
Swansea .. .. e+ 62.973 co cc ce 45,278 
oe cc co ce 38,310 .. oe we oe 13,806 

SHIPMENTS COASTWISE. 

April, 1868. April, 1867. 

‘ons. Tons. 

Cardif— .. oc co oe 82,162 .. oe ce ce 73,202 


Shcc co cc co. GEE és cc cc ce Se 
Swansea .. oc oc cc 24,182 .. ve oo co 23,696 
Lianelly «2 oo «+ +2 20,188 1.2 oe o6 oe 15,729 
Cardiff also ened 17,166 tons of iron, and 8226 tons of patent 
fuel; Newport, 14,566 tons of iron; and Swansea, 1487 tons of 
iron, and 4683 tons of patent fuel. The American States were by 
far the largest customers for iron, the clearances from Cardiff to 
New York being no less than 8208 tons, and from Newport 7885 
tons. : 


NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 


(From our own Correspondent.) 


LiverPoot: The Mersey Pilot Boats: The Birkenhead Ferries: 
Liverpool Tramways Company—SwintoN Water Suprry— 
LrEEDS NATIONAL EXHIBITION OF WORKS OF ART — RAILWAY 
MAtTrTerS AT DERBY—STATE OF TRADE AT SHEFFIELD—LINCOLN 
AND Kerapsy Rattway: Proposed Abandonment—Commounica- 
TION BETWEEN RAILWAY PASSENGERS AND GUARDS; Experi- 
ments on the North-Eastern System— NORTH-EASTERN TOPICS: 
Team Valley Extension Railway: Drinkfield Iron Company 
(Limited) : Tees Valley Railway : Tees Conservancy Commission : 
State of Trade, déc.—STaTE OF TRADE IN SOUTH YORKSHIRE. 

Durine the year ending March, 1868, the twelve pilot boats con- 

nected with the port of Liverpool earned £68,694. For the same 

period of 1867 the earnings of the boats were £66,119, and in 1866 

£67,249. The figures for 1867-8 would seem to indicate that trade 

is again reviving. The earnings of the Woodside ferry (Birkenhead) 
for the year ending April 24, 1868, amounted to £38,600, showing 
an increase of £770 in pennies, and of £100 in the receipts from 
contract p ig pared with 1866-7, Mr. Aspinallremarked 
that theratepayers had every reason to besatisfied with the working of 
the ferries dates the past year, for although the revenue had in- 
creased the expenditure showed aslight decrease as compared with 

1866-7. It was decided to transfer £8500 to the improvement rate 

account. During the past financial year, the amount expended on 

collisions was £278, of which £79 was paid tothe Dock Board for 
damage done to the landing stage. The Woodside and Monks’ 

Ferry steamers made 80,000 trips in thecourse of the past year, and 

had altogether eight collisions, In one week recently 20,000 tons 

of coal were shipped at Birkenhead. A bill promoted by the Liver- 
1 Tramways Company has passed the Houseof Commons. Mr. 
opkins, the ype engineer, stated in his evidence that the 
gouge adopted would be 4ft. 8iin. The whole extent would be 
locked in with granite, and the same course would be adopted for 
the space of 18in. on the outside of the rails. The estimated cost 
of the tramways is £28,000, or about £2,800 per mile, taking the 
distance all round. The length proposed to be constructed is rather 
more than five miles, butfour miles and two furlongs will be double. 

The bill is promoted by Mr. Fox, Mv. M’Donald, and other gentle- 

men, some of London and some of New York; Mr. N. R. Vale’s 

crescent rail is mee to be laid down. 

It is in contemplation to supply the township of Swinton with 
water from the Manchester waterworks reservoirs. There are 
already mains from Manchester to Tyldesley. 

The Leeds National Exhibition of Works of Art will be opened 
in a few days by the Prince of Wales. Including the principal 
corridor, wall space giving from 30,000 to 40,000 square feet for 
the hanging of pictures has been obtained. 

An arrangement has been made between the London and North- 
Western and the Midland Railway Companies, which, although 
not giving Derby a central station, will at any rate secure to the 
town the supposed benefits of competition. It has been decided 
not to make the London and North-Western line into Derby with 
a station in Curzon-street, but the Midland Company, having some 
available land adjoining its passenger station, has agreed to hand 
it over to the London and North-Western Company so that it may 
have an independent goods station. In effect the London and 
North-Western Company will run into Derby with passengers and 
goods, using its own station for goods traffic and the Midland 
station for passengers. 

There is rather a more hopeful feeling in business circles at 
Sheffield., The heavy branches, with scarcely an{fexception, are, 
however, still languid. One or twoof the principal houses in the 
file trade are doing a fair amount of business, but others complain 
of slackness of trade. 

The Manchester, Sheffield, and Lincolnshire and the Great 
Northern Railway Companies have renewed their application to 
Parliament this year for the abandonment of the Readby and 
Lincoln line, twenty-one miles in length. A committee of the 
House of Commons tioned the proposed abandonment, 

Yesterday week an experiment was tried upon the North- 
Eastern Railway between York and Scarborough with reference 
to the vexata questio of communication between passengers and 
guards. The plan tried is simply a development and improve- 
ment of the cord system. A cord carried along the top of the 
carriages is attached at the engine end to the whistle of the 
engine, and at the rear of the train to an ordinary gong in the 

’s van. ‘The cord is carried along the top of "the train 
immediately above the door of each compartment, within easy 
reach of a passenger's hand, and the slightest pull upon the cord 
will sound the engine-driver’s whistle at one end of the trai 
and also an alarm in the guard’s van at the other end. At the 
| same time a small semaphore placed outside the iage comes 

, down, and shows to the guard the compartment from which the 

| signal has been given, ‘The cord is carried along upon small 

pulleys; hence, there is little friction, In the old arrangement the 




















cord was continuous from one end of a train to the other, but in 

the new plan each has its own o! 

The directors of the North-Eastern way are about to pro- 

ceed with the Team Valley Extension commencing at a 

= 6 ee ainda wih Gan over — river Browney, 
terminating by a junction wi main near 

being ndistumse f chowb cit. wiles clovencehien Gan Want 

Cement Company has substituted concrete for brick or stone in 

the erection of some works at Sunderland. Trade on 

considered to be scarcely so activ the Tees 


HK. Spark (olasmen), 5H Garbutt, J Bra i, D, Morea, 
par! , Je arbu . Francis, D. 
T. Lewis, W. Llewellyn, J. Foxall, J. Heskett, H. James, W. 
J. Evans, I. Davies, and F. Thomas. The last 

of the Tees Conservancy Commission was attended Mr. J. 
Fowler, C.E. The chairman stated that the Works Committee 
had gone down the river for the purpose of inspecting the works in 
progress. The committee were astonished at the great improve- 
ment which had taken place since their last visit, espe- 
cially in the clearing away of immense beds of sand, at 
almost the extreme point of their operations. Indeed, where the 
breakwater was the was now scarcely visible at low water, 
and millions of tons had been washed away from there and the 
Seal Sand. The deposit of material at the breakwater had been 
going on steadily, but there seemed to be a very serious amount of 

reakage which required careful attention. e subject had been 
gone into by the engineer, who was of opinion that the best means 
of preventing the frequent washing down of the structure which 
now occu was to ray | on the works with greater rapidity. 
Complaints of dulness are heard from the various mills and forges 
on the Tyne, Wear, and Tees, new orders coming forward but 
slowly. The rail production is fairly maintained among the large 
makers, and some of the —_ mills at Consett, Witton Park, and 
Stockton, are pretty well employed, but the small bar iron 
mills want work. Considerable shipments of rails continue 
to be made from Middlesborough, the Hartlepools, and Hull on 
a, Ge - = Eo age “yr — is aie more 

oing among the foundries for gas and wa ipes. e pi 
iron trade is not very active, although the Contieaaa jana | 
appears to present slight improvement. The which have 
left the Tees have been for Antwerp, the north of France, the 
north of Germany, &c. The number of furnaces in blast in the 
gg district is eighty-six, and there are forty-seven out of 


The principal ironworks in the South Yorkshire district appear 
be doing a tolerable business. The demand for coal has not much 
improved in South Yorkshire, although the dispute in Lancashire 
brought a few additional orders to the group. The coal trade 
to London continues quiet. A moderate tonnage of steam coal is 
forwarded to Grimsby. Coke also continues in fair request for the 
ironworks in Lincolnshire, as well as for those in Derbyshire and 
Nor thamptonshire. 





PRICES CURRENT OF METALS AND OILS, 
1867 









CopreR—British—cake andtile,| £ 3. do. £3%d4/2 8d £454 d 
ST tON cecewes ewes | 89 0 0.. 84 0 0 89 0 01. 81 0 O 
Best selected. .ccc.ee coos | 84 0 0.,. 86 0 8t 0 0.. 82 G@ 0 
Ct cocrcccce oe | 85 O 0.. 87 0 82 0 0.. 84 0 0 
eecccccoceses oe | 83 0 0.. 90 0 0 0..909 0 0 
Australian, per toD..scsere 82 0 0.. 84 0 81 0 0.. 88 0 0 
sh Cake sevcsccces 000. 00 73 0 0..74 0 0 
Chili Bars secccecee 77.0 @.. 77 10 7300. 000 
Do. refined ingot... 7910 0.. 80 0 79 0 0..39 0 0 
YELLOW METAL, per lb. 007 00 007 0 0 7% 
1R0N, Pig in Scotland,ton......| 212 4 e 213° 7} cash. 
Bar, Welsh, in London ......| 6 5 0.. 61 615 0. 7 0 
Wales...c0002| 510 0., 6 600. 6 5 
Staffordshire..| 7 5 0.. 71 710 0.. 715 
Rail, in Wales ..ccccocccsese| 510 01. 6 5 6 0.. 6 5 
Sheets, singlesin London ....| 9 5 0.. 0 910;0.. 0 0 
Hoops, first quality.cscscosee| 8 5 0.1. 81 810 0.. 0 0 
Nailrods...... 760. 71 710 0.. 0 0 
© Swedish ccccccccccccsessee| 10 0 0.. 10 10 5 0.. 10 10 
LEAD, Pig, Foreign, per ton....| 18 15 0.. 19 1915 0., 0 
English, W. B.scccsocccosees| 21 5 0.. 0 2117 6,, 22 


Other brands .isccocccccees | 19 


—J 
. 
a 
oe 
mt 


Sheet, milled 20 0.. 2015 0.. 21 
Shot, patent... 22 0.. 221 23 00.. 0 
Red or minium. 20 leo Bl 21 0 0., 21 
White, dry.... 97 © 0.. 29 29 0 0.. 291 





Litharge, W.B...ccccscscsees | 24 
QUICKSILVER, per bot. secccose| 6 
SPELTER, Silesian, per ton..+-.. | 20 

English V & S ceccscccscoese | 19 


ZINC, ditto sheet ..... 
faggot 


o 
. 
° 
J 
on 
~ 









tt ee ee —— ee 
—ORewrAwoovonoosoucvs 
o 
. 
° 
XJ 
So 
wnorocooococescoeovscovoso 














eocoocooooeSoooosesesooooaaem ceoseocesceoc@eeoeoeocoeseoososecoooosooso 














5 
0 
0 
0 
0 
0 
0 
5 
0 
0 
5 
0 
5 
0 
0 29 
0 30 
0 0 
0 0 
0 0 
0 0 
0 27 
STEEL, Swedish 0 0.. 0 000. 0 
Wiliccescesesoces 1415 0.. 15 0 00 0. 0 
416 0.. 416 411 0. 4111 
‘nm 4 40 45 0. 0 
413 0.. 413 a St 4 
418 0. 0 0 46 ta 4 
419 0. 0 0 49 0. 410 
Site 6 8 411 0. 412 
bt tie. FS (2k. ts 
oe th. 1 9 110 6.. 112 
} 1 8 6.. 110 110 0. 10 
EB ciintuninand 2 te 1 oo te 1 
COALS, best, per ton ... 000. 00 000. 00 
Other Sorts sessecess 70 0 0.. 0 0 000.. 0 0 
OILS, per tun, Seal, pale 33 00. 00 42 00.. 0 0 
BOONE ! ccvceveses 33 0 0.. 0 0 0/33 0 0. 0 0 
Sperm, body ....... 103 0 0.. 0 0 O|115 O 0..120 0 
Whale, South Sea, pale 36 0 0.. 0 0 0143 0 0.. 0 0 
Dt daccabseccéeccsose | OS O Os OO OS 0.6. © 8 
34 0 0.. 0 0 0139 0 0.. 0 0 
35 0 0.. 0 0 0135 0 0. 0 0 
.|73 0 0.. 0 0 0163 0 0. 0 0 
69 10 0.. 70 0 0| 6010 0.. 61 0 
40 0 0.. 0 0 000.00 
32 10 0.. 3215 0| 46 0 0.. 0 0 
3610 0.. © 0 013710 0.. 0 0 
3410 0.. 0 0 0) 35 5 0.. 35 10 
38 0 0.. 3810 0| 3810 0.. 0 0 
35 0 0.. 0 0 0 3610 0.. 0 0 
.173 0 0.. 0 0 0] 64 0 0.. 0 0 
37 0 0.4. 0 0 36 0 0,. 88 0 
PRICES CURRENT OF TIMBER. 
1 . | 1867. 1868. | 1867, 
Per lcad— £5.24 61/2 & £ &, || Perload— 2246/4804 8 
Teak ....ceseeeeel2 61910] 9 0 1010 || Yel. pine, per reduced 0. 
Quebec, red pine .. 3.5 415| 8 0 410 || Canada, Ist quality 17 01810, 17 019 10 
ee 3, oe 215 40 Qnd do... 012 013 018 0 
St. John’s N.B,yel.. 0 0 0 0] 0 O O O || Archangel, yellow .11 012 0/511 10 12 10 
‘Quebec, oak, white.. 5 5 510] 5 5 6 0||St. Petersburgyel.. 10 012 0°10 10 11 0 
Dirch...... 4 5 5 0} 310 410 || Finland ...-... 080; 8090 
esesee 315 & S| 310 5 O || Memel .......... 00090 000 0 
- 0 0 0 O| 0 O O O|| Gothenburg, yel.. 8 0 919) (8101010 
"406 0| 310 6 0 white 8 0 9 0| ‘809 0 
.2 5 40! 20 8 0O|| Geffe, yellow.......10 01010) 9 O11 @ 
730 45/3 0 B10 cys 9 91010) 9 01070 
T1317 2.8] 115 3 3 Ian. by 3'by 9 11 ois 0| 16 092 0 
Fepine 8 0 6 0| S 0 6 O|| Deckplank, Dud 5 
mages 5/35 ¢sltion | 
ves, 
Tathwood,tepewrs 810 910| 640 7 10 yes 65° 0 0 0| © 090 
Deals Pet O18, Ia 0 30° | 14.20 21 10 || Baltic i iad 
wi crown 
BtJobn whtspruce 12 10 15 10 | 18 10 15 10 } 140.0 155 0170 199 0 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 

No. XXI.—NavaL AND OTHER Heavy Gun CARRIAGES, 
Tue naval gun carriages of what might be called the 


pg ogee ic types in our service were fully exhibited 
at Paris, and no finer examples of what the Royal 
Carriage Factory can turn out, 


both in materials and work, 
could be seen, or were to be 
anywhere else in the 
Champ de Mars. 

The old naval gun carriages 
of Nelson’s day, as everyone 
knows, ran upon four truck 
‘wheels loose upon the deck, 
and the only direction given 
to the gun in running in or 
‘back by recoil was what had 
been improved upon it before- 
hand by “ men and handspikes,” 
or was given by side tackles 
and breeching-ropes. While 
32-pounders were the staple of 
the largest of these grand old 
wooden walls of England, with 
an odd 48-pounder here and 
there, such as those of which 
Lord Exmouth brought a 
rather larger than usual com- 

lement with him to Algiers 
in 1816 —and the mass of 
the guns of all below first 
rates were not more than 
24 and 18-pounders, _ this 
system did well enough. Then 
came, during the long peace, 
the first fulfilment of one of 
the prophecies according to 
Robins, who in his remark- 
able memoir upon the ad- 
vantages to be obtained by 
“seaming out” the guns of 
the navy to larger calibres, 
&c., proved the added power 
given by merely increased 
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extreme simplicity of structure at first, they passed ey - 
many changes and modifications of details, both at the 
hands of Arsenal officers, and at those of private mechani- 
cians or shipbuilders. An early and rather remarkable 
example of this was the naval slide (patented, we believe), 
invented by Mr. Fearnall, of the ship uilding firm of Fear- 
nall and Fletcher, on the Thames, intended to take up its 
own recoil ; that is to say that the slide should be capable 
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weight of shot; and the 
Paixhan guns adopted in the 
French navy, and the 8-in. 
and 10-in. shell guns, and the 68-pounders in our own, de- 
manded a better form of naval carriages, if these heavier 
guns were to be directed truly, worked safely and quickly, 
and stowed safely for bad weather. So the naval slide or 
under-carriage came to be superadded to the old truck 
variously modified. The carronade had been mounted with 
great simplicity from an earlier period upon a slide, and 
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a few of these terrible close-quarter guns thus mounted 
reached the calibre of 68-pounders. The old carronade 
slide, though perfected at Woolwich—or at least in some 
one of the naval yards—is said to have been originally 
derived from the untrammelled mechanical skill of Carron 
Foundry. 

The heavy naval gun slide was, in fact, an adaptation 
to ship use of the method of mounting long before in use 
for garrison guns. The garrison slide was either of timber 
or of cast iron, like the gun-carriages themselves. Of 
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of neutralising its own recoil by two equal and op- 
posite motions of two separate —the one which 
directly took the recoil from the gun acting upon 
the other, through leading ropes, and both bring- 
ing up against opposite sides of a fixed cylindrical 

st, or bitt, which rose about a foot above the deck, and, 
in fact, pivotted the slide also on to horizontal training. 
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Figs. 1 A to 5 A inclusive. This carriage is for 68-pounder 
smooth bore of 95 cwt. 

The dotted lines in elevation Fig. 1 A, show the gun 
with its axis level, and also as housed or triced up to 
the deck in bad weather. The elevation is effected by 
handspikes and a quoin wedge. The horizontal training 
is fixed and limited by the single bar slide, or directing 
bar, which is pivotted forward and trails over the 
deck, the latter being pro- 
tected in front by plating. 
The gun carriage runs forward 
and rearward upon two wooden 
rollers, and upon two rear 
chocks. The latter always rub 
over the deck, and the rolle: 
as against recoil, are skidd 
so as to do the same. Breech- 
ing and side tackles are still 
applied. Upon the top surface 
of the directing bar is a ratchet, 
=} and a pall attached to the rear 

part of the carriage prevented 
4 premature running forward of 
=} the gun in a ship when rolling 
ina seaway. The quoin wedge 
is supported on a whom 
stool bed, with that known 
as Nash’s metal fastening, 
shown in Figs. 3 A in eleva- 
tion, and 4 A in plan of 
underside, and also seen in the 
dotted lines of the elevation 
Fig. 1 A, and on the 
sag under and over, Fig. 2 A. 
‘iv. 5 A isa plan of the roller 
skid. 

ihis engraving is taken 
from the official lithogra 
No. 87, of October, 1863, an 
is in exact accordance with 
s as fitted sub- 
sequently for the broadside 
ports of H.M. ship Warrior; 
part sections of the armour 
and side of which are shown 
in the cut. Where head-room, 
&c., admit the more complete 
form of slide and carriage, 
shown in Fig. 6 B in elevation, 
and Fig. 7 B in half plans, 
upper and under, are employed—we might almost sa: 
now, were employed. Here the slide is double-cheeked. 
The carriage runs ‘permanently upon bronze rollers larger 
in front and smaller in rear, and an effective system of 
friction retarders of recoil is introduced. There is a 
central friction bar and compressor actuated by thelever a, 
seen in both cuts, and also lateral friction brakes at 
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Gradually the heavy naval carriages assumed generally the 
forms engraved in past numbers of Taz Encinrer, and had 
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either side, acting upon ledges bolted to the side-cheeks. 


|B B are loops at the underside of the slide for ad- 





friction apparatus for retarding recoil added to it, which | mission of axles, by which it ‘may be transported more 
acted externally upon the two main side timbersof theslide. | readily, it being obvious that this slide and ‘carriage is 

In our illustrations this week are shown two of the | adaptable either to naval or garrison use upon occasion. 
latest forms which the timber naval carriages assumed. |The slide is not pivotted or far forward, asin some 
Where the head room between decks was low, or other cir- | respects is desirable, the object being to admit of the 
cumstances rendered the lowest possible carriage desirable, | whole system being unpivotted and moved about to other 
the mounting known as “the rear chock carriage and | deck segments, and new directions of pointing at = 
directing bar” were, and are employed, as shown in| sure. The running forward of the gun here admits 
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of being checked in various ways, and it can be held firm at 
any one spot. Side tackles, &c., are not dispensed with, and 
the slide is trained by the same methods. e other details 
of this carriage are pretty evident by mere inspection of the 

res which are engraved from the official lithograph No. 
81, also of 1863, for the 68-pounder smooth-bore of 95 ewt. 
Both these, and the preceding Figs. A, are to the same 
scale, 7. ¢., that given with Fig. 6 B. All these gun car- 
riages and slides are of timber, chiefly teak, African oak, 
sabicu, or other very hard and tough woods. There can be 
no question but that timber is so to say the natural ma- 
terial of which to construct a gun-carriage. It is that 
which best buffs the severe Shock at the first instant of 
recoil ; and although much difference of opinion has been 
expressed, and some extraordinary experimental evidence 
adduced upon the point in Great Britain and abroad, it does 
appear, upon the whole, to present decisive advantages as 
respects the damage likely to arise to the gun mountin 
itself from the stroke of shot, splinters, or shell, an 
the damage likely to result from the injured car- 
riage to the gun’s crew around it. This is as true 
for garrison as for naval pu s. But timber car- 
riages exposed without cover in fortresses or in the damp 
of casemates are very short-lived ; anda “dozed ” or half 
rotten gun carriage, from the inevitable necessity of 
employing half idJe gunners in days of peace in painting 
and furbishing, may only show itself at the most unfor- 
tunate of all moments, viz., at that of defence in face of 
an enemy. 

Still, with these and some other defects, we do not hesi- 
tate to venture our individual notion, that wherever and 
whilever it be practicable, the timber should be preserved 
in use, as against the metallic or iron gun-carriage. But 
a point arrives as we. continue to magnify the sige,-the 
weight, and the calibre, and still more the relation between 
the inertia of the projectile and its initial velocity, atwhich 
construction in timber becomes in ity impossible—in 
which, such is the severity of the shoek-transmitted from 
the gun trunnions direct to the timber of the carriage, that 
no amount of bracing and “ splinting up,” ors 
with iron mounting, can hold the timbers ; itis 
pounded and “chawed up” at and near-the points of impact, 
and before long split here and there, and atlast only hangs 
together in its cradle of iron mountings’ like the skeleton 
of a gibbeted murderer, rattling in its chains in the 
moaning night wind. It might be perhaps a little hazardous 
to say precisely the point in size where the transition from 
timber to iron thus must be made, but we do not hazard 
much in stating that it is somewhere about the 7in. rifled 
gun, or between that and the Yin. rifled gun. Not that we 
mean to convey that it would be wholly cmpossible to 
make carriages of more or less durability for these or even 
larger guns of timber as the main material, no more 
than it is impossible for the Chinese to make wooden 
anchors, but it would be Chinese practice. 

In Figs. 8 C to 13 C, inclusive, we give illustrations of 
one late and by no means bad form of wrought iron 
traversing slide and carriage for the 9in. ton rifled 

ns taken from official tracings, for which the writer 
1as been indebted to the Ordance Select Committee, 
Woolwich. The slide shown in under and over half 
plans in Fig. 9 C, and in side elevation with the carriage 
and gun in Fig. 8 C, has its main cheeks formed 
of rolled I-iron, bent round at the forward end, and con- 
nected by transverse and diagonal pieces, It rests on four 
rollers, the rear ones of which are eccentric-axled on Mr. 
Mallet’s plan, so as to drop that end of the slide upon the 
flat between the rollers when about to fire. In the centre 
of the width are the wrought iron parallel bars, forming 
the friction surfaces, against which the compressors grip to 
retard recoil. The carriage cheeks and frame are of plate 
iron, with a rather lavish use of bronze in the trunnion 
bearings, carriage rollers, and spur gear for elevating the 
gun and acting on the compressors, for all which well- 
manufactured malleable cast iron would’ be just eagnee at 
about one-fifth of the cost per ton. The forward rollers 
are concentric, the rear ones Mallet’s eccentric. Gear is 
employed in running the gun forward er drawing it back. 
The eye seen through the fore part of the carriage admits 
of passing a breeching rope, if required. 

Fig. 12 C shows in partial elevation the left side of 
the carriage with the adjusting lever, a, of the compressor, 
and Fig. 13 C the right side of the lage with the corre- 
gee lever, and the “ —— ” C, which releases again 
the compressor at the completion of recoil. Fig. 10 C 
shows in transverse section the arrangement of compressor 
gear in use at the date of the above official drawing, and 
fitted a then existing service carriages. Fig. 11 C 
showsin like manner ayet more recentmode of fittingadopted 
by the Elswick Company, and which has been proposed 
for future use in the service. In the next following 
article we shall! give some other examples of heavy 
gun mounting, together with a few critical remarks as to 
some of the leading principles, which, it appears to us, 
should guide the design and construction of the same. 





Soutn Kenstneton MusEvM.—Visitors during the week ending 
16th May, 1868:—On Monday, Tuesday, and Saturday (free) from 
10 a.m. to 10 p.m., 8322; on Wednesday, Thursday, and Friday 
(admission 6d.), from 10 a.m, to 6 p.m., 1720; National Portrait 
Exhibition by payment, 2661; total, 12,703; average of corre- 


THE ROYAL INSTITUTION. 

Ar Easter, Professor Roscoe, FR.S., closed a series of eleven 
Saturday afternoon lectures at the Royal Institution, “On the 
Chemistry of the Non-Metallic Elements.” From those lectures 
we now pick out a few points and experiments of the most 
interest and novelty. 

In the course of some remarks upon the atomic constitution of 
gases, he called attention to the newly-discovered fact, that at 
very high temperatures oxygen and hydrogen lose to a great 
extent their power of combining with each other, because they 
gain so much atomic motion. Thus, at a temperature of 2500 Cent. 
two-thirds of the mixed gases are incombustible. If equal 
volumes of gases contain the same number of atoms, it might be 
expected that they would expand alike with heat, and contract 
equally when under pressure. Experiment proves that such is 
the case in point of fact, and this is one of the reasons why 
philosophers tend towards the opinion that all gases contain the 
same number of atoms in a given space. 

When speaking upon the subject of hydrochloric acid, Professor | 
Roscoe reversed a very striking experiment of his, described 
a month or two ago in Tue Encinegr. A great glass globe with 
a long narrow neck was filled with hydrochloric acid gas, and 
the opening of the neck, was then dipped in a large glass vessel, 
filled with the blue infusion of litmus in water. The gas was 
then absorbed with such violence that the water, after rushing 
up the neck, formed a fountain inside the globe, and its blue 
colour was at the same time changed to red by the action of the 


small glass bulb filled with bisulphide of carbon into a tall glass 
cylinder filled with nitric oxide gas. The mouth of the cylin- 
drical jar is then closed with a sheet of glass, and is well 
shaken, in order te break the bulb of -bisulphide of carbon, and 
allow its vapour to mix thoroughly with the gas. Then, 
when a light is applied to the mouth of the jar a brilliant explo- 
sive flash, very rich in chemical rays, is the result. In some very 
remarkable experiments upon the luminosity of phosphorus the 
lecturer showed that phosphorus under oxygen is not luminous 
at the ordinary pressure of the atmosphere; but when it is 
placed under the air pump, and part of the pressure-is removed, 
the phosphorus becomes more and more luminous. When the 
air is again admitted the luminosity disappears, but when pumped 
out the substance shines again; but the introduction of one drop 
of bisulphide of carbon stops its luminosity. He then produced a 
flame of lower temperature than that of boiling water by boilingsome 
water and a few lumps of phosphorus in aFlorence flask. Theflask 
had a stopcoek fitted in its neck, so that as the steam and vapour 
of phosphorus escaped from the jet, they burnt in the air. A 
handkerchief or piece of paper may be held for any length of 
time in this flame without being burnt or scorched. 

In speaking of the danger attendant upon the manufacture of 
some chemical substances, Professor Roscoe said that on one 
occasion Faraday told him how he (Faraday) once made some 
chloride of nitrogen for Sir Humphrey Davy. He was kneeling 
at the table, and pouring it from one vessel to the other, when 
something occurred—he did not know what. The Royal Insti- 
tution officials heard a great bang, and, entering the room, found 
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acid. On the former occasion the lecturer employ::d ammoniacal 
gas in the globe, and this alkaline gas was made to turn a red | 
acidulated solution to a blue colour. He said that at Newcastle, | 
the chief seat of the hydrochloric acid trade, and in other districts, | 
the alkali manufacturers once let all the acid escape into the | 
air, greatly to the injury of animal-and vegetable life in the sur- | 
i i hood. Next they tried tall chimneys as a | 
remedy, Wat this only widened the area subject to the evil 
influences. In. 1863 an Act of Parliament was passed, forcing 
the alkali-makers to absorb all their acid, and the result is 
that now-they-do not allow one per cent. of it to escape into the 
atmosphere, though the Act permits an cseape of five per cent. 
At first, after giving up high chimneys, they passed the gas intothe 
canal, where it did injury to the iron boats, and to everything 
iron which was placed in the water. Lastly, they tried the plan 
of passing the acid gas through one ormore high towers, filled with 
brieks; and tanks at the top kept a constant stream of water 
trickling down over the bricks to absorb the gas. The conse- 
quence is, that the air from the further end of the towers may 
be passed for along time through a selution ef nitrate of silver 
without causing any turbidity, and this is a very delicate test. 
In 1836 only one man had this plan in force, but now it is 
adopted by the whole trade, and results in the manufacture 
of 196,000 tons of the acid every year, in Great Britain alone, 
whilst only 500 tons now escape into the atmosphere annually. 
The lecturer also gave the following statistics relating to the 
Chemical trade :— 
Statistics of the Lancashire Chemical Trade for 1861. 
Manufacture, Por week. 
1, Alkali Manufacture. 


Common salt (Na. Cl.) decomposed in the district .. .. 2600 tons 
Sulphuric acid (specific gravity, 16) employed .. .. .. 3100 ,, 
Soda ash produced .. «se «+ oe oe of of os oo 1800 ,, 
ee ee ae eae 
Bicarbonate of 80d@ .. «2 «+ se «ss of of ef of 225 ,, 
Soda crystals(Na. COs;-+-10HO).e we 2s oe of of 175 yy 
Caustic soda (solid) .. «. ce «se se of of ce oe eo 
Bleaching powder .. «ce oc cc co ce co cf of 155 4, 
Bleaching liquor... .. «2 «ce ce c8 ce 08 8 of “= 459 
Chlorate of potash .. «2 es «8 «8 «8 «8 of of 5 y 


2. Acids. 
Sulphuric acid (not used in alkali making) .. .. «+ «. 700 ,, 
Nitric acid .. «s oe of cf cf 08 6 of 8 oe 40 ,, 
Oxalic acid .. «2 os oe ce cf of of of «@ 


3. Products use by dyers and calico printers. 
Madder.. .e «se oo ce «8 cf cf ° 

Dye woods (used for inaking wood extracts) co cc es 200 4, 
Dye woods used by dyers) «s «os 8 «+ 8 «8 of 60 ,, 
Garancine .. «se «2 o2 «se ef of oe of of of 100 ,, 
Ammonia alam .2 «2 oc ce op ce 08 oF co ce I47 gy 
Protosulphate of lron.. «2 2 «2 os oe oF oe ee 80 ,, 
Sulphate of copper oc «+ e+ 8 se 8 se oF oe 23 
Emerald green .. «2 «+ of oe «8 28 8 #6 of 2 
Protochloride oftin .. .s «+ o2 «2 se 28 «8 oe 16 ,, 
Nitrate Oflead 3... oe ce co ce ce ce 2 oe oe 3 » 
Stanmate ofsoda.. «2 oc 2 oe of 8 02 6 oe 10 ,, 


A oe oe oe 
Bichromate of potash.. .. +s ++ «2 «8 of «8 oe «: « 
Yellow prussiate of potash oo 6b 66 06 92 «2 ¢ ae 
Red prussiate ofpotash .. .. +. . 

Red liquor {acetate ofalumina) .. .. «+ «os o+ »« $2,000 gals. 
Iron liquor (prote-acetate of iron) .. «2 ++ eo. «2 ++ 6000 ,, 
Murezide .. «2 co ce ce 08 8 ce co se ve 13 cwt. 
Gum and gum substitutes... .. «2 ss «8 «8 of oe 35 tons 
8! CO 00 © 00 00 Ce: 06 00 60 G +0 DB .« 


Purified resin .. ss se ce ce cs a 


Faraday lying upon the ground. He himself had heard and seen 
nothing, and did not know how he came upon the floor; he felt 
no pain, and had simply been blotted out of existence for a time 
The flask was not to be seen. It had been reduced to fine dust, 
and Faraday escaped without a scratch. 

On the subject of the pollutions contained in the air of 
towns, Professor Roscoe says that it is a popular idea that the air 
of towns contains less oxygen than the air of the country. 
Practically speaking, there is no difference worth noticing in 
this respect. Town air owes its general unhealthiness to the 
foreign substances and gases it holds in solution or suspension, 
and in a great measure to the quantity of sulphur contained in 
the coal which it chances to burn. He gave the following 
figures as to the impurities contained in the air of Manchester:— 
Substances contained in One Million Tons of the Air of Manchester. 

Substance. Tons. 


Oxygen ee oe oe oo oe oe o - 228,404 
N oo ee o oo oe ee oe ++ 764,656 
‘Vapour of water .. o oe o oe oe oe 6,300 
Carbonic.aad oe o oe oe oe oe ee 615 
Ammonia .. oo oe oe o ee ee oe 4 
Sulphur aeids - oo ee oe ee ee ee 20 


Soot and tarry matters .. ee eo oe ae ee 1 

London.air contains less.salphur, because it burns sucha large 
proportion of Newcastle coals, In wet weather tons. of sulphuric 
acid are washed down upon the houses and dresses of the inhabi- 
tants of both towns, and the rain of Manchester has always an 
acid reaction upon test papers. 

The question of the rate of exhaustion of the oxygen in the 
atmosphere is of as much importance as the rate of exhaustion 
of our coal mines, because supposing the oxygen to be burnt out 
first, the residue of coai would be of no use, and human beings 
would be out of existence into the bargain. Respecting this 
interesting subject, Professor Roscoe estimated that the total 
weight of oxygen present in the atmosphere equals that of 
134,000 cubes of copper, each of whose sides is one kilometer, 
or 1093 yards. Each human being consumes about one kilo- 
gramme of oxygen per diem. The total population of the globe 
is 1000 millions. Suppose that the total quantity of oxygen 
taken up by animals, and by putrefaction processes which also 
absorb oxygen, to be four times this amount, and that the oxygen 
given off by plants only replaces the expenditure of oxygenfrom 
other sources not named, he found that the amount of oxygen 
which would thus be consumed in 100 years is from fifteen to 
sixteen of these copper cubes. Thisis only 1-8000th part of the 
whole, a fraction which can only be measured by the most delicate 
and recent methods of analysis. 

To show the principle of fire-damp explosions in mines, which 
are caused by the ignition of a mixture of marsh gas and com- 
mon air, Professor Roscoe filled a great glass flask, holding five or 
more gallons, with marsh gas. The gas was then lit at the top 
of the neck of the flask, and common air was then blown by a 
pair of bellows through an india-rubber tube, which passed down 
the neck into the centre of the flask. When the mixture was 
complete an explosion resulted, and what was most remarkable 
to the observers was the fact that it did not burst the bottle. 

ing the artificial formation of organic bodies from 
their constituents, the lecturer said that much progress has 
been made of late years, but chemists have not been able to 
make any substance containing organisation, nor do they see any 








Among a vast number of interesting experiments, Professor | 


Roscoe took a specimen of pump-water, which had been boiled 
down from ten ounces to one ounce, and this one ounce he boiled 
in a test tube over a Bunsen’s burner. 
were given off, showing the oxidation of animal matter, which 
was contained in this drinking water taken from a pump in the 


middle of Manchester. In another experiment, he took some | 


very strong nitric acid, poured it into a beaker glass, and added 
a little sulphuric acid to make it still stronger by the absorption 
of water. Then from a bottle tied to the end of a stick he let 
oil of turpentine fall drop by drop into the mixed acids, and each 
drop caught fire with almost explosive violence. He also took a 
few drops of perchloric acid, a yellow liquid, carefully sealed in 
a thin glass tube. Cautiously breaking the end of the tube, he 
let the liquid fall, one drop at a time, upon a great slab of char- 
coal, where each drop violently exploded with a fierce bang. Only 
a few drops of the liquid were contained in the tube, as it is 
dangerous to make it in great quantity. 

Some very neat experiments in combustion were shown by 
the lecturer. Contrary to the ordinary plan, he chose salts rich 
in oxygen, and burnt them in coal gas, instead of taking ordinary 
combustible substances and burning them in hydrogen. Neither 
did he make much use of the gas jars ordinarily employed by 

hemical lecturers. His plan was to take a glass globe 





one week in former years, 10,952; total from the opening of 
e museum, 7,386,183, 

Ay Op HULK.-—During the time the steam’ dredging ma- 
chine was at work in Chatham harbour clearing away an 
obstruction near the entrance to the third dock, in which 
the ironclad turret-ship Monarch is building, the machine 
came in contact with the hull of an old vessel, which is 





believed to have sunk in the river upwards of a century 
since. Attempts have since been made to remove the obstruc- 
tion by charges of gunpowder, for which purpose divers of 
the Royal Engineers have been down and placed the charges 
beneath the vessel’s bottom. The oy op | of the powder has, | 
however, had very little effect on the hull of the vessel, as only a 
few of the timbers have been blown up, and attempts are now 
being made to raise the obstruction by means of large mooring 
lighters. It is a singular circumstance that the existence of a | 


sunken vessel so near the outlet of one of the docks does not appear | 


to have been known to any of the dockyard officials. 


| to the flame. 


with a short and broad neck. Aniron stand was placed in 
a saucer, which saucer was filled with water up to a given 
level. The oxygen salt to be burnt, usually chlorate of 
potash, chlorate of strontia, or chlorate of baryta, was 
placed in an iron cup, then made red hot-by a Bunsen’s 
flame, after which the globe full of coal-gas was quickly inverted 
over the whole arrangement as described. 
oxygen of the salts burnt in the hydrogen of the coal-gas, the 
alkaline base imparted its characteristic white, red, or green colour 
experimentalists upon combustion, t the necessity for 
deflagrating jars is avoided, and the gas employed is always at 
hand, without the trouble of home manufacture. 

In the course of some experiments upon light, Professor 
Roscoe often exhibited the new method of obtaining an instan- 
taneous brilliant flash of chemical rays. This is done by dropping 





Fumes of nitrous acid | 


Then as the | 


This plan is worth the attention of youthful | 


prospect of being able to do so in the future. But it is quite 
| possible that we may hear any day of the artificial formation of 
sugar. 

On Saturday, May 2nd, Dr. Odling, F.R.S., closed a series of 
| four lectures at the Royal Institution “On Chemical Combina- 

tion.” 

He illustrated the fact that matter is not destroyed duri 

| combustion by allowing a candle to burn beneath a tube filled 
| with pumice soaked with potash. This tube hung at one end of 
|@ balanee, and was counterpoised by brass weights. As the 
| candle burnt, the carbonic acid gas it gave off was absorbed by 
| the potash, and the increase of weight thereby acquired was 
| made visible to the whole audience by means of the motion of 
the arm of the balance. The heat resulting from the common 
experiment of mixing sulphurie-acid»and water was also made 
evident in a very neat masner. A test-tube half filled with 
coloured alcohol was in the hot mixture, which made the 
alcohol boil. The mouth of the test-tube was closed by a cork 
perforated by a small glass tube, and the vapour issuing from this 
tube was ignited, and kept up a constant flame. 

Among other curious experiments he set fire to alcohol with 
chromic acid, and, breaking the end of a tube filled with zinc 
| ethyl, showed how it takes fire on coming in contact with the 
j air. The low temperature of ignition of bisulphide of carbon 
| Vapour was proved by heating some olive oil nearly to its boiling 
| point in a test-tube. The end of the tube filled with the hot 
liquid was then put in a jar of the vapour, and set fire to the 
latter. He showed that a flame of common gas will not burn in 
sulphurous acid gas, but that metallic sodium, when made very 
hot, will burn in the latter gas. 

Some very strange experiments with gun cotton were also 
{ shown. He took a thread of gun cotton about as thick as a 
piece of common worsted, and 18in. long, and laid it out flat 
upon a board. Then he lit one end of it with a flame, and the 
| whole length burnt with moderate rapidity in the usual manner. 

But then he stretched a second piece across the board, and 
| ignited it with a spark instead of aflame. The result was that 
the gun cotton smouldered away very slowly. Thus this sub- 
stance has two temperatures of combustion, and the products 
' given off are different in each case. Then he took a third thread 
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of the cotton, and let the centre of it rest inside a piece of glass 
tube about one inch long. igniting the end of the thread with a 
spark it smouldered slowly away till it reached the tube, which, 
by preventing the ‘escape of heat, raised the temperature of com- 
bustion, and the other half'of the thread went off with a flash. 
He took a fourth thread, and passed its centre through'a hole in 
@ piece of card, them ignited one étid by means of a flame. The 
cotton went off with a flash up to the card, which arrested the 
rapid combustion, and the half of the thread smouldered 
slowly away. Lastly he showed how, by thickening the threads, 
and twisting them tightly in bundles together, they go off with 
the well-known explosive force of gun cotton as it is ordinarily 


used, 
To show how gas burns in air-at different temperatures the 
lecturer permitted some coal-gas to‘rise up through the glass of 
an argand burner. He then suspended a piece of red-hot platinum 
foil in the top of the glass, and 
the consequent union of the 
gas with the air at that point, 
without any flame, kept the 
tinunr at a red heat. Next 
instanced the greater heat 
Shiches a god the etl 

i in air, e 

larger pt ce of heat when it 
is burnt with oxygen in the 
oxy-hydrogen blowpipe. This 


large scale. A large “ blow- 
through ” jet, belonging to Pro- 
fessor Matthieson, wherein the 
coal-gas was used at its ordi- 
nary pressure, was employed 
to give an oxy-hydrogen flame 
about 8in. long. The ignition 
of lime, and the melting of 
—— were shown in bril- 
iant style with this great blow- 
pipe, which made a carving 
knife burn away like a cathe- 
rine-wheel, and pierced holes 
in sheet iron with great ease. 
It has recently been discovered that the combustion of bisul- 
phide of carbon vapour in oxygen, or in nitric oxide gas, gives 
an intensely brilliant light, rich in the extra-violet rays of the 
spectrum. The simplest arrangement to give a continuous jet of 
this new light was shown by Dr. Odling, and is explained by the 
accompanying cut, Fig. 2. A is aglass bulb, with a long neck, 
C, and half filled with bisulphide of carbon, which is made to boil 
by means of the lighted spirit lamp, B. A wide tube, D, is fixed by 
a perforated cork, F, upon the outside of the narrow tube, C, and 
oxygen or any other gas may be forced into the larger tube, 
through the flexible tube E. The bisulphide of carbon vapour 
given off through C is ignited, and then surrounded by a stream 
of oxygen from D, A brilliant light,:rich in photo phic rays, 
is the result. Ammonia is a gas which will “almost” burn in 
the air. It may be readily burnt in the apparatus just 
described, liquid ammonia being substituted for the bisulphide 
of carbon in the flask. 








THE MANUFACTURE OF STEEL RAILS BY 
HEATON’S PROCESS AT THE LANGLEY MILLS. 


Ow the 17th of January last there appeared in this journal an 
article upon the “Manufacture of Steel Rails by the useof Oxidising 
Salts.” Next week a letter was inserted from a gentleman who was 
thoroughly conversant with what he wrote, claiming that “ever 
since 1844, Mr. John Heaton, now the managing director of the 
Langley Mill Steel and Ironworks Company, Limited, has been 
experimenting with a view to the manufacture of steel by merely 
removing a portion of the carbon from the pig iron, together 
with any phosphorus, &c., which it might contain.” Aware that 
the company here named have recently taken steps to consider- 
ably extend its operations with a view to the complete carrying 
out of Mr. Heaton’s method, we have been to Langley Mill, and 
will proceed to state what is going on there with ne further 
preliminary than that what Mr. Heaton claims is the use of the 
nitrates of soda, potash, and according to his patent of the 
Srd May, 1867, that of the chlorates of soda and potash “to act 
from the underside upwards upen cast or pig iron, when such 
iron is in a molten state.” 

Mr. Heaton, and the company of which he has the practical 
management, are at work in earnest. Avvery large sum of money 
is being expended at Langley Mill, and it is being laid out with 
much confidence as to the issue, as a result of the experience which 
the company have already acquired of the worth of Mr. Heaton’s 
method. The works will soon extend over much of four and 
a-half acres by the side of the Midland line in the Erewash Valley, 
about nine and a-half miles from Nottingham and twelve from 
Derby. The existing capabilities of the establishment are equal 
to the transforming of 600 tons of pig iron into crude steel in 
the converters every week. Of this, however, there can be 
finished only about sixty-five tons of steel and:steel-iron in the 
same period, owing to the incomplete state of the works. But 
when the furnaces, hammers, mills, and thelike, which Mr. Heaton 
has designed, and which are in course of erection, are ready, the 
company will be able to treat all the crude metal which they 
turn out. The cast steel department is on quite an extensive scale. 
It is divided into two distinct modes of working, desig- 
nated as the crucible, and the reverberatory furnace departments, 
respectively. In the first there are forty-two crucible 2 
which contain two pots each. Of the forty-two only sixteen are 
at present in a state to work, the rest are in progress. In the 
reverberatory department arrangements are being made for four 
§-ton furnaces. From these jointly Mr. Heaton will be able to 
produce nearly 300 tons of cast steel weekly. This side is being 
worked now upon only a limited scale, extending to not more 
than one air furnace and six crucible furnaces. The air furnace 
is constructed on a principle which Mr. Heaton has patented. 
In the mill department Mr. Heaton is pushing forward opera- 
tions which contemplate the rolling of railway bars, tires, and 
boiler plates. For rolling steel of s sizes a guide- 
mill is being put up. In the tilting department there are two 
hammers at work, and two of a heavier class nearly ready for 
use, and a shop is being built for the forging of all kinds of 
axles. The cast steel side embraces all the appliances for 
tempering clay and makivg crucibles; and, when completed, 
there will not be a finer crucible arch in the kingdom. 

The nucleus of the existing establishment was a small iron- 
works, and in the keeping together of their old connection they 
make iron for hoops, wire, and tinplates. Nevertheless only 
common brands of pig iron are used as a rule in the making of 
this or any other of the commodities sent away. Still Mr. 





Heaton’s process dispenses altogether with the puddler in the 
making of steel and iron alike. 

The process a8 we saw it consisted in the fusing of pig iron 
in anordinary reverberatory,swingingit in a ladle containing about 
15 ewt. upon a crane, and tilting it into a projecting lip of ‘the 
converter, at the bottom of which was the nitrate of soda, 
covered with the perforated plate, and held in a wagon cased 
with firebrick. The lid was clamped down, the ‘began to 
issue, first with a simmering and guakly wih «baling sound, 
heightening into fierce action till the which appeared ‘in 
black smoke at the top of the converter just at the time when 
the boiling was heard, was nearly consumed in the subsequent 
flame and sparks which issued from the top of the converter as 
though impelled by an exceedingly powerful blast, till at length 
the sodium coming into contact with the oxygen of the atmo- 
sphere, a brilliant hue succeeded which lighted up the surreund- 
ing space as with a lime-light possessing a slight roseate tinge. 
All this happened within about five minutes. In that brief time 
the crude iron has been turned into a valuable refined metal, 
which, in a creamy fills the wagon before mentioned, and 
is now rolled away to a convenient spot, where the vessel is over- 
turned and the contents taken in portions to a tilt hammer. 
Here instead of spurting and splashing to nothingness, as we 
had feared, it resisted the steady impact of the tool with a 
thoroughness which demonstrated its sound metalliferous 
quality ; and it fell at our feet from the tongs of the hammer- 
man witha ring which left no doubt as to what it had ‘become. 
These cakes of crude metal which; when t are cold, resemble 
puddled bars cut to lengths of about ten in are either piled, 
and, as piles, heated in a mill taken thence as slabs to the 

merman, and drawn down or rolled as required, or they 
are brokenin the usual manner and assorted for the crucibles—or it 
may be the contents of the wagons are allowed tocool, and without 
being placed under the hammer in the first instance are purified 
in the ball furnace, and then taken to the hammer like a 
puddled ball, but only a little less finished than a piled slab. All 
these different courses are adopted according to the article 
intended to be produced. And in respect of crucible steel, 
varieties for charging the crucibles are obtained, Mr. Heaton 
explained to us, by the different proportion of soda employed, and 
the brands of pig iron operated upon. 

The iron that was being fused when we were at Langley Mill 
was half Middlesborough and half Workington; this mixture, 
Mr. Heaton explained, was an exception, and due to a condition 
in the negociations which resulted in the order then under 
execution. 

The method has not yet arrived at that perfection which will 
permit of an ingot being cast from the converter, but into the 
larger converters mentioned the iron will run, and not be ladled, 
from the reverberatory ; and the contents of these and of the 
smaller converters will be placed together in one heating furnace 
of large dimensions, which has been put up in a contiguous 
position, and thus rails be rolled off at once. 

Steel iron of different sizes was lying in the completed depart- 
ment of the works, and splendid tilted bar tool steel making up 
completed orders was reared up under cover in the vestibule of 
the office. All this, with the specimens which were preserved in 
two cases in the office, and which were shown at the recent 
quarterly meeting of the iron trade at Middlesborough, had been 
made of the iron of the last named-neighbourhood. Amongst 
the finished steel iron in the works we particularly noticed 
2hin. rounds for small ing, and frames for stocking 
machines, which, if they should be sold at prices even very much 
under those of the celebrated Yorkshire brand, which was at one 
time almost exclusively used for these purposes, would yet leave a 
margin of profit which does not appertain to any transactions in 
iron or steel produced upon the old methods. The quality was 
shown in respect of the inch-square, by the fact that it had borne 
a tensile strain of forty tons, whilst one sample forged when cold— 
like all the rest shown with it—bent within three-eighths of an 


inch of touching all over, and other two did not break at all, one | 


touching at the ends, and the other being in the form of a horse- 
shoe. But here we cannot do better than give the following 
description of Mr. Heaton’s specimens, which we take from the 
Middlesborough and Stockton Gazette:— 

Deserving of detailed and special mention were two large cases containing 
steel bars and rods of every description, and steel tools of all kinds, made from 
Acklam Ironworks’ pig iron by Heaton’s process. The quality of the iron 
turned out by Messrs Stephenson, Jaques, and Co., has long been known to be 
very superior. But any one who examined what it could be made to do, as 
shown by the articles in the cases referred to, when put through the patent 
process of Mr. Heaton, could not fail to have been surprived. Many people 
supposed that to make steel from Cleveland iron is something new, and is what 
Mr Heaton, Mr. Gjers, and Mr. Jones are straining after. What Mr. Jones 
and Mr. Gjers really aim at is to produce steel from Cleveland pigs at a price 
that can compete with other larve prod such as B . Again, steel 
of a certain quality has long been p from d iron, and steel, too, 
that would make many kinds of etge tools of a certain quality. But what Mr. 
Heaton aims at, and what he has shown, by his exhibition of Tuesday, he can 
accomplish, is to make steel capable of being 
cold chisels, and other implements requiring an edge of uncommon hardness. 
Trese specimens of steel, and tools made from the steel, were manufactured at 
Langley Mill Steel and Iron Works, Nottingham, all by Heaton's process, and 
all from iron made at the works of Messrs. Stevenson, Jaques, and Co., 
M ddlesborough. Bars of steel, 2}in. thick, were shown bent double, and which 
had been bent cold without breaking. Octagon chisel stecl, of spendid skin and 
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grain, capable of being made into mason’s chisels for cutting granite, and into | 


cold chisels for cutting iron and steel, were shown Mr. Heaton, or, rather, were 
shown for him. Screwing dies and taps, and drills, the edges of which, after 
having been subjected to severe tests in screwing and in boring showed edges 
apparently as good as if they had never been used. But perhaps the most 
notable things on this stall were tools that had been used in cutting chilled rolls, 
and which had edges about as keen as they could have had before they bad 
torn the parings from the obdurate material on which they had been employed. 
The turnings from other materials, and which could only have been shaved 
off with tools of and durable edge, were shown, the colour on the tools 
proving that they had not been ground up after having been used. A razor 
was shown of a fine quality, and which had been in regular use for five 
months, it only having required stropping during that time. Pit rails were 
shown bent in all directions, without the least sign of fracture, and steel rods 
and bars coiled and twisted in every imaginab'e manner. Files were also exhi- 
bited, made also from Acklam Works’ iron by Heaton’s process, and which 
presented sharp teeth after having done good service. Hammers, mil! bills, and 
file cutters, were among the numerous articles manufactured from Heaton s 
steel at Langley Mill Works, from Stephenson and Jaques’ pig iron. It will 
thus be seen that while Cieveland gives promise of becoming the seat of a new 
industry by the conversion of its pig iron into steel for heavy work, such as 
rails, tires, &c., there is rich promise afforded in these implements manufac- 
tured from Heaton’s steel and Acklam pig iron, that Cleveland will be famous 
as much for quality as for q ity of steel prodaced. The price of the pigs of 
which all this was made was probably £2 14s..4 ton at Langley Mills. 

Langley Mill a few days before we were there, had been visited 
by the Duke of Sutherland and other gentlemen, including Mr. 
Ramsbottom, of the London and North Western. As illustrating 
the rapidity with which crucible steel can be produced by Mr. 
Heaton’s process, it was told us that his grace’s party took home 
with them, at four in the afternoon, specimens of finished cru- 
cible steel and likewise steel iron which was cold pigiron when 
the party arrived at the works at eleven the same morning. To 
produce crucible steel by the old method would occupy between 
four and five weeks. 

No wonder, then, that some of the steel makers who have won 
fortunes by the old method should he, as we know are, ear- 
nestly looking about them to find out some new plan which 
they maycontinuein the trade without losing the money t 
obtained. Here we would remark that it will be found necessary 
to the speedy realising of a good profit from any new scheme that 
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the royalties to be charged should be comparatively small. The 
— we have been noticing, for instance, seems to us to be 

ely to be taken up on many hands by persons who desire to 
enter the trade—for it can be adopted on a small scale at an out- 
lay ridiculous] iture necessary 
for the carrying on of the Bessemer process ; and next it can be 
80 easily adapted to blast furnaces that very little ditliculty as it 
seems to us would be found in running the contents into con- 
verters, and thence following up the process until mills become 
attached to blast furnaces in much more numerous instances than 
hitherto, and steel iron and steel become available to the million, 
and no longer confined, as now, to the few. Mr. Neilson would 
never have made the money he did out of his hot blast if he had 
not set his royalty at a comparatively trifling figure. If Mr. 
Bessemer has got a heavy royalty upon his process he has been 

because of the wealth of his constituents and the 
comparative rarity of the irons they used; but we have little 
doubt that Mr. mer, if he should succeed in devising a 
method for utilising the poorer irons for steel purposes, would 
quickly adopt a popular tariff, and in railway phrase get a better 
dividend out of the many third ‘than from the few first-class 


su 


passengers. 
Mr. Heaton and his company are evidently looking for royalty 


returns ; for they have patented the process in the United States, 


Denmark, 


France, Belgium, Wurtemburg, Austria, Hungary, 
i 3 ia, Norway, 


Sweden, Saxony, Brunswick, and Bavaria; Prussia, 
and Russia. . : 





THE NEW INDUCTION MACHINES, 


Amone the pieces of apparatus exhibited at the soirée of the 
Royal Society a few nights ago the earliest of the new induction 
machines necessarily attracted considerable attention, because 
several have sprung up since which were generally believed to 
possess the merit of originality. Moreover, the ine con- 
structed eight years ago is far more powerful in its effects than 
the smaller modifications recently made; so it is very remark- 
able that it should so completely have di from public 
view that the British Association and other of our most learned 
bodies should have just been thrown into a state of excitement 
by a new discovery—exactly eight years old. 

The first of these remarkable machines for the conversion of 
mechanical force into electricity was constructed and patented 
by Mr. C. F. Varley in 1860, and exposed to public view at the 
Exhibition of 1862, where it obtained a medal. Figs. 1 and 4 
represent the instrument actually exhibited.. An axle A, Fig. 1, 
carries the plate B, B, which is composed of two ebonite di 
cemented together, and containing forty pieces of metal, twenty 
of them being shown in the cut. This plate B, B, rotates 
between the plates D', D*, D*, D‘, Fig. 2, there being similar 
plates on the other side; E, E, E, E, are the earth connections for 
charging the metal pieces inside B, B. C, C, are the conductors for 
charging Leyden jars and other purposes. The handle G and the 
legs H, H, are insulated, and KE, E, E, E are only cemented together 
and to the base I, 1. On eunnecting C — to the ground C + gives 
off + electricity. The plate B, B, is 20in. in diameter, and gives 
forty sparks each revolution. These sparks are painfully 
pungent, and rapidly charge —- Leyden jar sufficiently to dis- 
charge through 2in. of air. e dotted line, Fig. 4, shows the 
position of the circumference of the inner wheel, and the contact 
springs are denoted by the short dotted lines which touch the 
wheel at intervals. 

The friction of the contact springs is so slight, that when the 
machine is put in rotation its own momentum keeps it running 
for half a minute or more. In the course of the evening the 
inventor attached a gallon Leyden jar, connected to a universal 
discharger, the balls of the latter being l}in. apart. The 
momentum of the wheel alone proved sufficient to charge the jar 
several times. The great peculiarity of this instrument, beyond 
a recent modification: of it published a year or two ago in THE 
Enctveer as a machine of Mr. Holtz, is that it charges itself by 
three or four revolutions. Mr. Varley says that he has never been 
able to entirely discharge it, but that having thoroughly saturated 
the instrument with steam, and then permitted it to rest for 
half an hour, it was found on one occasion so nearly discharged 
that it gave no signs of electricity till after 400 revolutions. 
This is the nearest approach to a neutral state that has been 
attained. In practice there is always a sufficient charge present 
to create sparks after a few turns of the handle. When the 
machine is quite discharged it rotates with great ease, but the 
moment the electricity is excited the consumption of force is 
instantly felt, and the operator’s hand becomes aware of the 
increased resistance. In the dark the machine is luminous at 
nearly every point, and produces a prodigious smell of ozone from 
the electrical brushes emanating from every corner. The 
machine is probably the cheapest known source of electrical 


made into turning tools, drills, | power, and is shortly to be utilised in gas engines. 


The following extracts from the original patent taken out by 
Mr. Varley show how completely the par were anticipated 
with which Mr. Holtz, Professor Sir William Thomson, and other 
gentlemen, have since drawn the attention of the world of 
science. Moreover, the extracts give much solid information 
about these machi 

“T place an insulated plate or conductor near or between two 
other suitable conductors, the latter being charged statically in- 
duces in the former the contrary electricity, the inner plate being 
connected to the earth to give or take the positive electricity. 


' This plate is then removed and placed between two other plates, 





and first allowed to touch them, by which it gives them its ac- 
quired charge ; the plate is then removed from contact with the 
exterior plates, and connected to earth, by which it acquires a 
charge of the opposite kind to the former one; it is then taken 
back to the first pair, placed inside, and there gives up its new 
charge; it is then removed from contact with them, put to earth, 
and charged as before; thus, by continuing the process, the 
charge rapidly augments to the required amount. By this con- 
trivance, a little modified mechanically, the most sensitive test 
for statical electricity is obtained. I prefer mounting these on 
non-conducting plates and rotating them, the rotation making 
and breaking the necessary contacts. Where great tension is 
required I insulate the plates of my machine with non-conduct- 
ing materials, prefering vulcanised caoutchouc. 

“ Figs. 16, 17, and 18 show this principle developed into a 
machine for producing statical electricity without friction or 
chemical action, a, a, axle carrying the rotating plate 6 made of 
vulcanite or glass; on this are mounted the plates of wood, ¢, ¢, 
&c. These, and the plate }, are supported by and rotate between 
two sheets of window glass or other non-conductor d, d, and on 
which are fixed two pairs of plates or cheeks ¢, ¢, e', e'; f, f', con- 
ductor balls projecting from them. Each pair of cheeks ¢, ¢, 
and c', e', are separately connected by their bars g and g', which 
pass through the glass plates d, d, and have central balls to meet 
the various knobs of ¢, c, &c , as they pass. A and h' are earth 
connections covered with glass tubes or other suitable material; 
these have knobs to meet the passing knobs of ¢, ¢, &c.; é, é, and 

alate ¢, a8 pass. 
electricity, 


“ Having given to the cheek ¢ a of positive 
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it by induction action drives out of ¢ its positive electricity, 
rendering it negative at the moment it passes the knob h, and 
all the plates ¢ are thus acted on as they pass in rotation; these 
negative plates then arrive at g' and —_ the cheeks e! negative, 
then while betweea these cheeks they pass the earth knob h', 
from which they now take a positive charge and pass on the lower 
g, through which they charge in succession the first cheeks e, 
rendering them more and more positive, the induction power of 
which renders them still more negative every time they pass 
the earth ball /, and thus by continuing the rotation the cheeks 
e receive charges from c, c, and sends them forward more nega- 
tive, while the opposite cheeks ¢' are being rendered more nega- 
tive, and cause the plates ¢ to take more from the earth and 
= forward on to the first cheeks e. Thus by rotating the 
machine the charges in e and e' augment until the insulation is 
insufficient and the electricity escapes. 

“The wide glass plates d, d, both support and insulate the 
various parts, and prevent the electricity escaping from ¢, e', to 
¢,¢c, &c. 1 prefer making the plates, e', of highly polished wood. 
The connections i, i', and j, j', are to increase the power of the 
machine. 

“Tn this machine, to avoid friction, the pieces ¢, c, &c., do not 
quite touch the balls g, g', and h, h', as they pass them, but when 
I use this machine as an electrometer, I remove the connections 
é and j, and put spring connections to h, h', and g, g'; then on 
giving a charge to /, no matter how feeble and rotating the ma- 
chine, the charge will be augmented till it is of sufficient force 
to be measured. 








“T attach small Leyden jars to the plates ¢ or their balls f 
until the rato of angmentation corresponds to the logarithmic 
number, and thus, if thirty turns, double the charge, sixty mul 
tiply it four times, ninety multiply it eight times, 120 muiltiply 
it sixteen times, 180 multiply it sixty-four times. 

“To use this machine I prefer the following modus operandi: 
—Fig. 19 represents two portions of a light sphere, the upper, a, 
attached and suspended by a light spiral spring 6, which is insu- 
lated by the glass stem ¢, the lower one d is uninsulated. The 
strength of spring and distance between these is such that they 


the cheeks ¢ are mounted on glass pillars D instead of glass 
plates. K, K, are earth plates; /, J, rods, with springs m, m, m; 
on turning these up to touch the connecting straps n, n, all the 
cheeks e¢ will be discharged. Fig. 4 shows the general arrange- 
ment and connections of the parts. 

“Where great tension is required I insulate the plates of my 
machine with non-conducting materials, preferring vulcanised 
caoutchoue, or place the whole apparatus in an air-tight vessel 
and compress air into it, by which means any amount of insula- 
tion may be had.” 

The fullowing are among the “claims”’ made by Mr. Varley at 
the end of the patent: — 

“T claim the method of obtaining statical electricity, described 
and shown by Figs. 16, 17, 18, 20, 21, in which the electric force 
is obtained from mechanical power direct by means of electro- 
static induction. 

“* Also, the use of these instruments as electrometers and elec- 
troscopes of any amount of sensibility. 

“The use of compressed air for obtaining greater insulation in 
electrical apparatus.” J 

The last extract from the claims is particularly interesting, 
because the inventor finds that the power of these machines may 
be vastly increased by working themin compressed air. Figs. 1,2, 
4and 5in the accompanying cuts are the principal of the drawings 
referred to in the furegoing extracts from the original patent. 

Further information about these new electrical machines will 
be found in Tue Enainzer of last year, where one is de- 
scribed as the invention of Professor Sir William Thomson, who, 





negative charge on coming in contact therewith. The canister 
was next lifted, as before, half an inch from the bottom, as 
shown inside T, and then touched with the finger to connect it 
with the earth. The negative thus produced in T by in- 
duction caused C to take up a positive charge from the earth. 
C was now placed in S, to, which it immediately imparted its 
new charge. These operations were repeated again and again, 
the charge in C each time increasing in proportion to the charges 
in Sand T. It was not until the operation had been repeated 
seventy or eighty times that any divergence of the gold leaves 
became visible. They now began rapidly to open with each 
fresh insertion of the canister, and soon sparks half an inch long 
were readily obtained from the saucepans, the movements of the 
canister being kept up. The inventor, delighted with his success, 
in running off to bring Mrs. Varley to witness it, upset the appa- 
ratus, and smashed one of the electrometers. 

In a very few minutes, however, a very simple insulating. 
stand was made to take the place of the electrometer. <A quart 
wine-bottle was made hot before the fire; its cork was cemented 
with sealing wax to the bottom of the saucepan, and on insert- 
ing the cork in the mouth of the bottle, the apparatus was once- 
more in order. Wine-bottles, filled with hot water to keep them 
dry outside, form very excellent temporary supports, to make a 
glass-legged stool for electrical experiments. Failing this, four 
tumblers with one of the legs of a chair placed in each, is a ready 
mode of extemporising an insulated seat, 

Care must be taken in repeating the curious electrical experi- 
ment just described, not to touch the saucepans with the finger 
























































however, has since written the following letter on the subject to 

the “ Philosophical Magazine ” :— 

On Mr. C. I’. Varley's Reciprocal Electrophorus. By Sir William Thomson, 
LLD., F.RS. (Communicated by the Author ) 


Having been informed by Mr Fleeming Jenkin that he had heard from Mr. | 


Clerk Maxwell that the instrument which | described under the name *‘ Re- 
plenisher,” in the *‘ Philosophical Magazine,” for January, 1868, was founded 
on precisely the same principle as an instrument “ for generating electricity” 
which had been made some years ago by Mr. C. F. Varley, I was surprised; for I 
remembered his inductive machine which hai been so much admired at the 
Exhibition of 1862, and which certainly did not contain the peculiar principle 
of the ** Replenisher,” which I gave in the article of the ‘* Philosophical Maga- 


during the operations; neither must the canister. come in con- 
tact with the saucepan again after it has been touched by the 
finger. It may take three or four minutes to get sparks by the 
operations just described, but the matter may be expedited by 
rubbing a stick of sealing wax, and giving one of the saucepans 
a small charge to begin with, When the saucepans are once 
worked up to full intensity, the operator with very little further 
work may continue taking sparks ad libitum. 








ENDLESS WIRE ROPES FOR COLLIERIES.—The introduction of 


are attracted together by a power equal to 1000 cells of Daniell’s | zine” alread 

> y ¢ 'y referred to. The only essential difference is that no contacts A ri - 
battery; the upper one is connected to my electrometer. are made in Mr. Varley’s instrument, but, instead, the carriers pass, each at endless ropes, for doing away with horse-power in drawing coal 
four points of its circular path, within such short distances of four metallic | along inclines, is just now exciting a good deal of interest in 
pieces, that when a sufficient intensity of charge ‘has been reached sparks pass | South Yorkshire, where the experiment has been tried on an 
— = air in‘ervals. a give a ———— of = oe | extensive scale at one of the largest collieries in the district, and 
Vanes tstrument one ofthe inductors must te charred fom an independent | with the most successful results. For the purpose of making the 
to make sure that sparks will pass between the carriers and the metal piece | Wh liff tik yo li h ’ e h eer 6 e 
corresponding « one of my connecting springs, which it passes under the influ- | arncliffe Silkstone Colliery, where the ropes have been put 
ence of that inductor. In my “ Replenisher,” however well discharged it may | down, on Friday week last invited a number of colliery owners and 
be, electrification enough is reached after a few seconds, on the compound in- | mining engineers to see the mode of working the ropes. Amongst 
terest principle, with an infinitesimal capital to begin with, to produce sparks | those present were Mr. P. Cooper, Mr. R. Pease, Mr. W. Maddi- 
and flashes in various parts of my a In Mr. Varley's instrument, son, Mr. Miller, Mr. Walker, Mr. Stacey, &e. &e. After making 

what corresponds to my connector is described as being connected with the | of = y “f P 
ground ; and the effect is to produce positive and negative electrification of the | the usual preparation the party descended to the thin or park- 
gate seam, which is only about eighty-seven yards from the top. 


two inductors. In this respect :t agrees with the self-acting apparatus for ¥ : . A rs 
multiplying and maintaining electric charges, described in a communication to | Here was laid down an 18in. cylinder engine worked by steam, with 
the Royal Society last May. From this arrangement I passed to the “ Replen- | Fowler’s patent clip pulley winding, the corves along a level 
isher” by using a wheel with carriers as a substitute for the water-droppers, | 700 yards in length, having three branches. On the second 


os tip 





“ This instrument having been charged by any feeble source 
of electricity is separated from it and then rotated until the 
charge in the upper curved surface a@ overcomes the spring. 
Having counted the number of revolutions necessary to produce 
this attraction, enter the logarithmic table with it; suppose 100 
turns have been necessary to produce the attraction, its corre- 
sponding number being ten, it will show that the charge has 
been augmented ten times, and that the original charge was 
soe = 100 cells of Daniell’s battery. 

“‘T place these machines under glass covers in which chloride 
of calcium or sulphuric acid keeps the whole dry. 

“ These electrometers have no limit to their sensitiveness, and 
will show the tension of a thermo-electric pair. They are 
covered with a wire gauze under the glass cover, which with 
the framework of the machine must be connected to earth. 
This gauze is necessary to cut off extraneous induction, other- 
wise the simple walking en the ground will charge the operator 
and his machine sufficiently to derange very delicate tests. 

“ Where a definite multiplication is required a series of plates 
are used and’ connected, as in Fig. 4; such a machine, when all 
six plates are used, multiplies about 2000 times, and one cell of 
Daniell’s battery will give on this machine sparks 0°6in. in length. 


and arranging that the connectors might be insulated and oneof the conductors 
connected with the earth, which, of course, may be done in Mr. Varley's in- 
strument, and which renders it identical with mine, with the exception of the 

iff of spring tacts instead of sparks. © This difference is essential for 
some of the applications of the *‘ Replenisher” which I described, and have 
found very useful, especially the small internal replenisher for replenishing 
when needed the charges of the Leyden jar of my h tatic elect s. 
But the reciprocal-electrophorus principle, which seemed to me a novelty in 
the communication to the Royai Society and in the ** Philosophical Magazine"’ 
of last January referred to, had, as I now find, been invented and published by 
Mr. Varley long before, in his patent of 1860, when it was, I believe, really new 
to science. 

POSTSCRIPT.— Glasgow College, March 20th, 1868.—In looking farther 
into Mr. Varley’s patent, I find that he describes an arrangement for making 
spring contacts instead of the narrow air spaces for sparks, and that he uses 
the spring contacts to enable him to commence with a very small difference of 
potentials, and to magnify on the compound interest principle. He even states 
that he can commence with such a very small ditf of p jals, as can 
be produced by a single thermo-electric current, and by the use of his inductive 
instrument can multiply this in a measured proportion until he reaches a dif- 
ference of potentials measurable by an ordinary electrometer. Thus it appears 
that his anticipation of all that I have done in my “‘ Replenisher ” is even more 

lete than I supposed when writing the preceding. 

The history of the apparatus, and how Mr. Varley came to 
construct it, is somewhat interesting. In the beginning of 1859 
he was investigating the cause of the source of electrical power 
in the ordinary frictional machine, and in the course of a long 
walk discovered the principle of the instrument now under 
notice. On his return home he made the'following simple expe- 
riment, which anybody may perform without difficulty. Two gold- 
leaf electrometers, as shown in Fig. 3, were used both as 
stands, and to show what was going on. Any glass insulating 
vessel will do, when the object is only to get sparks from the 
apparatus. Two tin saucepans of one pint capacity were then 
placed upon the electrometer, and a cylindrical tin biscuit 
canister C, 3in. in diameter, had a stick of sealing wax attached to 
it to form an insulating handle. The canister C was first in- 
serted in the saucepan S, and made to touch the bottom, so that 
any minute charge of electricity it might contain was, by the 
well-known law of Faraday, conveyed to the exterior of the 
saucepan. The canister was then elevated about half an inch 
from the bottom of the saucepan, and touched by the hand to 
connect it with the earth. Suppose, now, S to have been posi- 
tive, it imparted to C, by induction, a negative charge, without 
giving up any of its own electricity. C wasthen removed and 

















The same letters indicate similar parts, as in Figs. 16, 17, 18, but 


placed inside the other saucepan T, to which it yielded up it, 





branch there was a train of twelve corves, each containing 
| ewt. of coal, and on the third a train of thirty-two corves, 
all travelling along at the rate of fully four miles an hour. 
There was also a return train of forty-eight corves, worked 
by means of a double-acting steel rope three-quarters of 
an inch in thickness, and which went over the entire distance of 
700 yards in seven minutes. This was the first attempt made in 
introducing the endless ropes, and so highly satisfactory was it 
deemed by the proprietors and manager that it was determined to 
have them in the higher seam. For that purpose, as was pointed 
out by Mr. Platts, a 16in. diameter air-cylinder was attached to 
the steam engine, driving the air a distance of about 400 yards to 
a point where there were a pair of small engines worked by com- 
pressed air, which winds by the clip pulley an endless rope along 
400 yards of road. To the Letennel engines is attached a drum 
worked by friction gear, winding from two stations, the first being 
200 yards on the dip and the second 350 yards on the dip. A 
plunge pump 4in. in diameter is worked by the compressed air for 
raising the water. The machinery was minutely examined by the 
gentlemen, and all were impressed with the value of the system 
which, even in an economical point of view alone, was admitted 
to be highly advantageous. Proceeding to the principal pit, the 
No. 2 Silkstone, there was an engine of 40-horse power with two 
cylinders for drawing the corves along an irregular road of 
1050 yards in length, to the what may be termed three gradients, 
one-third of the distance rising 1 in 30, another third 
rising about 1 in 7, the remainder being level. At 600 yards 
from the engine is placed some other a made by Messrs. 
Fowler, of Leeds, the patentees of the clip pulley, so arranged as 
to be capable of pulling the covers from any and every direction 
required, It is worked in a rather peculiar manner by means of 
a drum, friction gear, and mitred wheels, and acts admirably. In 
addition to the machinery named, Mr. Platts has invented a 
movable pulley, which being fixed near to the clip, always keeps 
the ropes tight. The various ropes and machinery, and the mode of 
working, were minutely examined by the party, all of whom were 
ractical men, and who were unanimonsin their opinion that the end- 
ess ropes draw the corves quicker and more economically than could 
be done by 0 pa So satisfactory have been the trials made 
that at several collieries already the steel ropes are about to be put 
down, whilst their general adoption throughout South Yorkshire, 
as well as in other colliery districts, appears likely to be accom- 
plished at no distant period, as the more closely the system is 
examined the more strongly will it commend itself to the notice 
of those interested, 
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NAVAL GUN CARRIAGES. 
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MANCHESTER WORKSHOPS. 
No, If. 

Messrs. Rovrieper and Ommanney’s works, which are 
amongst the most compact and well arranged for their size 
about Manchester, are situated in the Salford district; the 
firm are especially mechanical engineers, and not iron- 
founders. The works therefore do not include a fuundry, 
except for brass; but ee are bought under speci- 
fication of quality from good foundries in the district, a 
practice not uncommon here, and possessing many advan- 
tages, following out as it does the principle of division of 
labour and allowing more undivided attention to be 
devoted to design and finish. 

Both economically and practically this may be recom- 
mended as a system to be adopted by all moderate sized 
works, more especially young concerns situated in good 
districts, for obtaining castings. Iron founding is as 
distinct a branch of business from general mechanical engi- 
neering as is paper making from printing and publishing, 
or, indeed, as either of these from literary work. Although 
the literature of civilised countries and society itself would 
fall to pieces were any of these three descriptions of labour to 
vanish, we do not suppose there is a single instance in 
which any two of them will be found united. Certainly 
not one exists in which a successful result has been 
attained where the attempt has been made to unite 
such different industries or labours as conduce to the 
production of work exercising more important influences 
over mankind than any other class of undertaking. 
Division of labour between the master ironfounder, the 
fitting shop, and the mechanical designer, may not be, and 
in fact is not so essential as is a similar division in the 

raliel case which we have drawn ; but doubtless very 

neficial results would be obtained by a more general 
adoption of such a plan. The technical skill of the moulder, 
and the metallurgical skill of the foreman ironfounder, 
aud above all his carefully at titted practical experience in 
furnace management and ecohotily, are the essentials to 
success in this trade; and even where, as is still gene- 
rally the case, the foundry, the fitting shop, aut the 
designing office are combined under one direction, we find 
thé former of thé thrée necessdrily far more confided to 
the a, oo eng of the foreman than either 
of the latter. Foti the time of his apprenticeship till he 
becomes himself a master, the engineer has not leisure to 
spare from the two final branches of his compound business 
to acquire that practical experience in foundry manage- 
ment which wotild enablé him to dispense with the services 
of men who have made it their special study all their lives. 
He can always direct his drawing office, and if the works 
are small, manage all branches of fitting and erecting, but 
he must leave his castings in the hands of a paid and 
almost uncontrolled foreman, or in those of a contracting 
manufacturer—by far the wiser course —setting so much 
more capital free for the real machine business, from 
which, mainly, the engineer’s profits should be derived. 
A division between those parts of the business carried 
on purely in the designing office and the manufacturing 
engineer's work, is also to be desired. In a man suited for 
the first, the essential qualifications are a constantly main- 
tained knowledge of the practice of mechanical work, 
combined with that prudence and steady industry which 
constitute a thorough man of business of whatever pro- 
fession; in the secopd, special originative talent is a sine 
qué non, and it is needless to observe that these two classes 
of mind are not often found united in the same head-- 
when they are they make a Stephenson, a Roberts, or a 
Fairbairn, and success is the result; but in the history of 
the last fifty years what is more common to observe than 
the failure of fine mechanical talent for the want of those 
qualities which will make work pay, or the struggling 
mediocrity of a class of men who, whilst they have ex- 
perience and business habits, lack originality and resource, 
or perhaps that very faculty of form—of the eternal fitness 
of things—which forms, as it were, the groundwork and 
foundation of constructive ability? We find here and 
there lucky partnerships where differently qualified-minds 
work each in their own sphere, but well-assorted minds of 
this kind are an exception, not a rule. 

We have been led aside thus far from our present 
object of noticing Messrs. Routledge and Ommanney’s 
New Bridge Foundry, and a special piece of work which 


they have in hand, by the desire to say a few words | 


on a subject worthy of the consideration of many existing 
and most future mechanical engineers, and inétely cite the 
New Bridge Works as one instance of several in England 
where this correct principle, capable of indefinite extension, 
has been adopted. 

The works themselves contain some fine fitting and 
erecting shops, with a capital selection of tools mainly by 
Hulse, of Manchester, aud adapted for almost all classes 
of work with the exception of the very largest size. 
Amongst the latest additions, is an exceedingly ingenious 


self-acting horizontal double-slot drill by Shanks; it is | 


chiefly adapted for cutting key beds in shafts, and is very 
useful indeed in cases where slots are required, which do 
not come out to the end nor yet pass through the shaft. 
Such work can best be sovomnplisied by a traversing drill, 
and this we take to be the best self-acting arrangement of 
its kind yet introduced. There are a pair of horizontal 
drills, one at the front and one at thé back of the machin 
seme towards each other, the work being fixed 
tween them so that a pair of slots may be cut on opposite 
sides at the same time, and if they are to meet penetrating 
the shaft; the operation can be continued till each nearly 
reaches the centre, when one is stopped and the other run 
through. These drills are adjustable as to height and dis- 
tance from the centre line of the machine, and 
have an automatic feed and traverse capable of 
accurate adjustment. Most of the work in hand is 
for hydraulic purposes, ranging from the large coal pit 
pumping engine—a remarkable example of which we shall 


come to shortly—down to the small feed pumps for which 
the firm have deservedly obtained a reputation. In con- 
nection with these latter we may mention that one of 
the boilers of the factory is fed by one of these pumps, in 
which its ow exhaust steam is conducted into the boiler 


feed, by which, of course, it is instantly condensed, causing 
generally a vacuum of three or four pounds, and to a 
certain extent heating the feed. We should have supposed 
that there would have been a difficulty in starting with 
such an arrangement, but none appeared to be experienced, 
though we saw the engine stopped and started several 
times. A pretty improvement on the ordinary water cock, 
or rather that class of cocks in which the stopper works 
vertically and is kept in a closed position by a spring on 
the spindle—the spindle being pressed downwards in order 
toopen the cock—has lately been shown to Mr. Ommanney 
by Mt. Broquin, a French engineer. The action will easily 
be understood from the annexed woodcut, the object 











being to render impossible the sudden closing of the cock, 
which particularly in this spring class so often causes the 
bursting of pipes by the shock which follows on too quickly 
arresting the water current. For this purpose M. Broqnin 
has prolonged the spindle and provided it with a small 
piston and cup leather working in a cylindrical chamber, 
for the distance moved through by the spindle in order to 
open the valve. In thus opening the cock, as will easily 
be seen from the position of the leather, the descent of the 
piston is ones the water contained in the chamber passing 
up round the leather, but when the spring comes into 
action to close the cock the leather allows no water to 
return as it came from the chamber, a very small hole B 
only being provided to allow its slow passage and the con- 
sequent gradual rise of the spindle. Several experiments 
with this little invention have proved its utility, but its 
manufacture has not yet been commenced. Besides the 
usual number of smaller steam pumps, cranes, &c., there 
are on hand two fine stationary fire engines with horizontal 
direct-acting pumps. The largest pair, capable of throwing 
two 2in. jets to a height of 120ft., is to be placed in the 
centre of the quadrangle of one of the finest cotton mills 
in the neighbourhood, and will completely command the 
buildings, which form three sides of the square, 

The most important machine on hand is a pair of colliery 
pumping engines, which, from the peculiar circumstances 
under which they are to work as well as from their excel- 
lent construction, deserve special notice. They are designed 
to recover a very large portion of the Clifton and Kersley 
collieries of Messrs. R. Evans and Co., which have been 
for some time flooded, and are to work on the “down 
brow ” from the “dip.” Some idea may be formed of the 
extent of the workings to be cleared, and the consequent 
importance of the undertaking, when we say that there are 
at present no less than twenty miles of railways in the imme- 
diate coal workings. The pumps consist of a pair of inclined 
engines 24in, cylinder and 4in. stroke, laid on bed-plates 
as ordinary horizontal engines, but placed on the 
incline of the dip, which is about 1 in 3; they 
will be situated at the bottom of the perpendicular shaft 
facing towards the shaft, z.e., with the connecting rods 
and fly-wheel above the engines. The piston rods are 
continued through the back covers of the cylinders, and 
form, in fact, the first length of the pump rods, for the 
pumps are placed behind the engines down the incline, 
thus lying between the: power and the work. The bed 
plate on which the pumps are placed is not a fixture, but 
can be moved downwards on a railway of solid construction 








and wide gauge, which will be laid forward as the water is 
pumped out, thus allowing the — to follow it, the 
rods and pipes being lengthened as they advance. The 
diameter of the pumps is 17in., and their stroke of course 
| the same as the engines, the height of the lift is about 
| 250ft. The engines have the Cornish tappet valve, but are 
worked by a pair of eccentrics, and link motion for vary- 
ing the point of cut-off and for starting. The boilers in 
this case will be at the surface as, from the nature of the 
ground and the large size of the pumps and engines, they 
could not be provided for at the bottom of the shaft ; but 
in several cases in which Messrs. Routledge and Omman- 
ney have fixed such’ engines -with llin. pumps at the 
bottom of the shaft for a vertical lift, the boilers have 
|also been placed below. These engines are advancing 
towards completion, and the large amount of mason work, 
arches, &c., at their intended site, is in a forward state. 
We shall look with mach interest for a report on their 
formance. 


Messrs. De Berave anv. Co.’s Works. 

This is one of the oldest mechanical engineering esta- 
blishmetits in the neighbourhood of Manchester, and has 
for a long time enjoyed a high reputation, both for the 
quality of the bridge, permanent way, and other work 
turned out, but for the large numberof special tools for those 
descriptions of work, which have been from time to time 
invented and perfected, and continue to be made by the 
firm. Their rivet making machines and rivetting machines 
have long been well-known to all who have had any 
quantity of boiler or,girder work to do, and having been 
freely described already do not now need further notice. 

Their type of punching and shearing machine is one 
embodying a special feature of its own, which is of 

uliar advantage in the case of large tools, obtaining as 
it does a diminution of stroke and consequent increase of 
power between the driving eccentric and the point at 
which the power is applied. Probably the majority of 
our mechanical readers will have seen some of these tools 








in action, for any who may not and who also missed seeing 
their specimen at the French Exhibition we may observe 
simply that the principle contained in all of them—and 
there are already a number of modifications—consists in 
employing a heavy casting, forming in general shape an 
isosceles triangle pivoting on arocking shaft at the centre 
of its base, the shaft being carried on the fixed 
main frame of the machiné. The eccentric, giving 
a rocking motion to | - le; works in an 
apetture near the apex y triangle, to which 
it imparts a reciprocating —_ nearly horizontal, 


though in, teality its is a portion of a 
circle described from the Pn of the ideking shaft at 
the base of the triangle, Ii the same manner the angles of 
the triangle have in fact a segmental oe through a 
smaller are the apex by just 40 much as the length 


of the perpendicular of the triangle exceeds half the 
length of thé base, and practice the motion is 
so nearly vertical 4s. to quite true enough for 
all purposes of ‘a g and shearing. At their 
own works Messrs; De Bergue employ this class 
of machine for &@ Fra v to which it is not usually 
put, but which it falfils very well, and effects a consider- 
able saving of labo d coal in some shapes of girder 
work, where a d deal of bending of plates 
and angles is necessary. In these cases in general large 
numbers of “ sets” to the same- angle, curve, or form are 
usually required, and Messrs, De Bergue perform all such 
work in one of their large rocking machines by substituting 
for the punch or shears, or both, a pair of cast iron dies, 
top pool bottom, having their surfaces shaped to the 
required form. In this way bracket angles and curves 
are easily formed on T-iron and a long angle bar or a plate 
can be given any required set by passing it through the 
machine from end to end, forming a length of from 
6in. to 12in. at each stroke, according to the 
width of the dies employed, which will of course 
vary with the thickness of the work to be bent. 
Such an application to the ordinary vertical punching 
machine would often be impossible, from the small space 
between the top and bottom portions of the casting and 
the difficulty of securely fixing the top die to the bar which 
carries the tool without danger of twisting either it or the 
shear block from the strain on the dies coming on un- 
evenly. The plan is, however, quite applicable to the 
common horizontal lever machine, and has doubtless been 
so applied. Messrs, De Bergue share the general, and it 
would almost seem chronic, want of work of almost all 
their neighbours, A large orderfor bridgescontaining nearly 
200 roadway girders for the Lancashire Junction Railway 
is nearly completed, and the next most important piece of 
work on hand is; the permanent way for a 16-mile rail- 
way, or rather tramway, for the island of Japan. A 
very peculiar section of rail has been adopted by the 
Batavian engineers, Messrs. C. Beth and Co., who are 
entrusted with the formation of the line. It is to run 
along a main road, and is at present to be worked by 
animal power, btit it is contemplated hereafter to employ 
steam. The form of section is of course adopted in order 
to provide a groove for the wheel flanges, and at the 
same time interfere as little as possible with the 
ordinary traffic of the road. For this purpose it 
is by no means a bad idea, as the groove is well 
defined though shallow, and it is an advantage to obtain it 
by one rail instead of two; for all other reasons the section 
is objectionable. Of course no one would dream of wast- 
ing strength if it were not for such a purpose as to preserve 
the surface of the common road. Probably the greatest 
objection to such a rail is the difficulty of fixing it—a feat 
which we are inclined to think no other known form of 
sleeper and fastening than Messrs. De Bergue’s would 
accomplish, The vertical flange rising from the surface of 
their cast iron disc gives an admirable opportunity of 
grasping the small side of the rail, which is pressed into 
the socketed shape forthed for it by a wedge claw at the 
back, held down by a loop bolt, which takes the tie-rod as 
it passes through the lower flanged projection of the 
sleeper. These loop bolts, by the way, have a special con- 
struction of their own. They are in this case perhaps Qin. 
long in all, half of which is loop and half shank ; they are 
formed of half round iron, and pass through the following 
operations :—First, the lengths are cut a little more than 
the total length of bolt required; they are then heated in a 
small air furnace, and bent double by a boy and passed 
through a machine with a pair of rolls, which brings the 
closed points perfectly evenly upon one another, so that 
the two half rounds form a perfect round bar capable of 
being screwed, which is the final operation. The gauge 
of the Java Railway is, if we remember rightly, to 
be 3ft. the rails will weigh 36 Ib. to the yard, 
and the sleepers will be 3ft. apart. We are not aware 
what the traffic requirements may be in this case, but the 
principle of adopting far narrower gauges even than this, 
for as it were pioneer railways in new countries, will yet 
find the increased favour it deserves. Commercial men will 
force if upon engineers and contractors. If 2ft. gauges, 201b. 
rails, one in thirty inclines, and eight mile speeds had been 
adopted, many a new country would now have ten times its 
present actual practical advantages of intercommunication 
for the locomotive with five cwt. wagons instead of five ton 
ones, would already have supplanted ten miles of bullock 
tracking at onan dave 1s. per ton per mile for every single 
mile that the gehuine full-fledged thirty ton marvel of art 
and cost has doné away with. As to profits, instead of in 
many cases dead loss on working, made up for by ill- 
paid Governmerit guarantees, one of these little lines would 
in many cases have made enough surplus over interest to 
transform itself into a real railway, if the state of the 
traffic should thén warrant such a step. Their cost need 
seldom exceed (if there be no jobbing) that of an average 
common road, for the expense of permanent way will be 
compensated for by the saving in formation width, in 
quantity of ballast and metal, &c. When once made they 
are cheaper to maintain, and vastly cheaper to carry on, 
particularly in situations such as we allude to, like South 
and many parts of North America and Australia, where 
the carriage of produce down, and supplies up is of far 
greater consequence than passengers, 
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RAILWAY MATTERS. ie 
Tre Great Northern Company are abandoning the West Riding 
and Grimsby Extension Act. ; pra 
Tue threatened risé of fates to suburban stations on . 
Grevin of the Brighton and South-Eastern lines is exciting great 
attention. 


THE Buffalo and Lake Huron Company are ee 0) 
dissatisfaction with existing arrangements with Grand 


Trunk Company. 

Mr. Watkin says that with a view to accidents it wad 
not intended that the South-Western should run over thé 
Charing Cross line. 

THE project for a line from London to Brighton, promoted 


jointly by the South- and London, Chatham, and Dover 
panies has been unanimously abandoned. , 

EXPERIMENT seems to have demonstrated that it is not practicablé 
to use means of communication between passengers and on 
English lines without some legal preventives to the improper use 
of such means. 

Ir must be very pleasant to the Great Western shareholders to 
hear from their chairman, Sir D. Gooch, that they have now 

lenty of money. That happy state of ving, Sir Daniel observes, 
hae been mainly brought about by the shareholders helping them- 
selves. 

Srtnce the opening of the Great Southern of India line to 
Codumudy the Government have sanctioned the survey of a liné 
southwards to Madura and Tuticorin: If this line should be 
sanctioned it will give the company a port for shipment superior 
to Madras. 

Tue Duke of Sutherland has crossed Mont Cenis the Fell 
Railway in a train consisting of twelve carriages. e time 
taken between Saint Michel and Susa was four hours si 
minutes, deducting stoppages for inspection. The maximum 
was nineteen kilometres per hour. 

Tux report.of the great Southern of India, tates that the line to 
Erode was open for the public traffic on thé 1st of 4 inaty 1 
forming a junction there with the Madras Mh 5 B lén 
the railway is now 168 miles. A liné from eit fidk 
Caroor, and proceeding southward through Madura to Tati 
now being surveyed by the engincers of the company; 
of the Government. 

By aid of the mechanical equivalent. of heat, we cat t 
that good coal contains latent force sufficient to raisé it# ow 
weight 11,422,000ft., ot about 2100 miles gun the 
gravity. The coal raised in 1866 ines farther be calcul Y-4 
‘ot 300 








tain force equal to that which would be exértéd by 
horses, or 2,650,000,000 men, working eight hours a 
working days in the year. 

A NEw railroad project is exciting the capitalists 
Pa. It is proposed to build a from Pittaburgh +8 res thy 
N. ©., along the Monongahela river to its souréé in Weat 
thence by Greenbrier Mountain and river to the : 
latter with New River, and thénce to i The rat 
penetrate a rich mineral region, and woul 
of iron ore to Pittsburgh. 

THE rails of the Union Pacific Railroad are 16% 







the descending slope of the ren: t is, the 
Black Hills, the highest point of the éystéein being e 
16th ult. According to Blickendorff's, survey, ; crosses 
the mountains at this point at an elévation o te as 
we have before had occasion to state; the highest point reached 
by any railroad in the world. fa r 

It appears that the South-Eastern wa pany have re- 
solved to convert their £4,000,000 of deena into a debéti. 
ture stock, to be istued from time to time a8 th® Aédetitiites fall 
due during the next four or five years, atid that the whole sum has 


already been subscribed for by private capitalists in case the ordi- 

nary stockholders should decline to exercise the option to which 

oa will be entitled of taking it up themselves under a rateable 
otment. 


Yesterday the London and North-Western Cotipany by we 
their new goods station at Broad-street, and thus made an 
important addition to the means of transport for the enofmous 
local trade of the City, At present the trains by the 
Willesden Junction of the North London line, and some of them 
have to be marshalled at Camden Town, but it is intended shortly 
to arrange them all in Broad-street, and so obviate the necessity 
for the short intermediate stoppage. 


THE works of the new Waterloo station have been commenced. 
The station will have three platforms available for passengers 
desiring to proceed to Charing Cross or Cannon-street. They will 
be nearly 500ft. long, and ample in width. The new station will 
be formed by an extension, width-ways, of the existing viaduct 
arches. The South Western p gers will ch trains at 
Waterloo for Charing Cross or Cannon-street, and will only have a 
comparatively short distance to walk. 


Amon other results of the passage by the State Legislature of 
the Erie bill, is the prompt finishing of the Albany and Buaqtie- 
hanna Railroad, now destined to become virtiially a of 
Erie road, running from Binghampton to Albany. . The 
passed requires the money received from the recént issued of bonds 
to be expended on the road, and as a consequence of this Lt 
and the late terrible tragedy caused by a broken iton t 
entire Delaware division of the road is to be relaid with a double 
track of steel rails. 


On Friday a devotes n of railway shareholders, headed by Mr 
Watkin, M.P., and Mr. Bazley, M.P., waited upon the Duke of 
Richmond, the President of the Board of Trade Departniéit, in 
reference to the Governient action on railway questions now he- 
fore Parliament; Following the course generally afopted by 
members of thé Et Cabinet whenever the pafley of the Govern- 
ment is sotight to be elicited on any point, the Duke of Richm 
sent out a message that representatives of the press weré to 
strictly exclu 


A Lang is if G6urse Of construction from St. John, the otal 
port of ¢ Darr province of New Brunswick, to the frontier o 
the State #iné, where it will come into connectiox with the 
entire railway syste the United States and Canada, while 
like mander ié will form thé connecting link between St, Jo! 
and Halifax, Nova and thus command a share of the 
general between and the whole of the Amefican 
continéfié; The length is eighty-éight miles, and the compan: 
have fubsidised by the Government of New oe edahee an 
the city of St. John. It is stated that more than sixty-five miles of 
é permanent way are finished, ahd that the reméaifider is in course 
of rapid execution by éqntraétors of high ¢haracter, on whom 
tringent conditions have been imposed by the provincial authori- 
ies, The line is to be opened on the Ist of January next. 


Tue Union Pacific Rafltoad, which has struck the Rocky 

Mountains between five and six hundred miles west of the Mis- 
souri River, passes through a region where coal and iron are 
abundant. In the upper valley of the Missouri there are beds of 
coal 7ft, in thickness; in many parts of Dakota and Colorado the 
beds are from 5ft. to 11ft. in thickness, and occupy a basin of about 
5000 square miles. According to Professor Hayden this coal is of 
excellent quality, and leaves scarcely any ash, which cannot be 
said of the coal found in the eastern and central States. In Denver 
valuable coal beds are exposed on the mountain side, and north of 
the Arkansas River it is estimated that they occupy an area of not 
less than 5000 square miles. These deposits are found in a tract 
of fae where Lind is ey and aye | gems be hard ¥ Cy 
and t ese 4 sm: rtion of the mineral w 

these m western states and territories 





NOTES AND MEMORANDA. 
Astronomers tell us that the moon is drawing ually 
nearer to the earth about an inch every year. ve 
also discovered that the day is about one-hundredth of a second 
longer now than it was 2,000 years ago. 
THE Metallic Cartridge Company, of East Bri Conn., 
have a contract from the Government of Brazil for 6,000,000 cart- 


are about to manufacture 7,500,000 for the Russian 
ment, The product of the works at present is 150,000 
to 170,000 


EnGtyeer Rosine thinks that railroad draw bridges are a 
siiiats Rid teldgeh, oven with sere ‘spyresshen s ciolienary 
even es, & 

engine a wire ee ee ee eee we 
Tise. Fu ober words, treat e bridge like an inclined plane, and 
draws will be unnecessary. 


Wirs the rod, about 10ft. long, used in measuring a base line, 
the astronomer may be truly said to mete the distances of the 
stars. An error in placing a fine dot which fixes the length of the 
tod, amounting to one-five-thousandth of an inch (the thickness of 
a single silken fibre), will amount to an error of 70ft. in the earth’s 
diameter of 316 miles in the sun’s distance, and to 65,200,000 
miles in that of the nearest fixed star. 

Farapay has shown that if a small cubical space be inclosed by 
rye square bar magnets, with their like poles in apposition, 
$0 a8 ‘orm a chamber, within that space all local magnetism 
inferior in power to the magnets employed will be neutralised. 
Thé game effect may be obtained with electro-magnets as with 
permanent magnets, and itis proposed in the Mechanics’ Magazine 
thug to encloge the compass of an iron ship, as a remedy for the 
deviation by | attraction. A battery might be constructed to 
be excited by the sea water flowing through it, requiring no atten- 
tion as long as the zine plates lasted. 

It has been ag pone in France that opium can be extracted 
from the poppy, the greatest and almost the only drawback to its 

rofitdble manufacture being the frequency of rains occurring 
t the titne when incisions have been made in the stems, whereby 
portion of the juice is either lost or spilt. Latel 

; let has tried the plan of pulling up the plants Hd the 

j 


Too , 

e season, and bringing them under she Whi 
é ificisiohié may be made regardless of the weather, é 

Bit: Ls ye expectation, and ne roo! : 
wa n @ process, a larger proportion 
obtained that gre 
af sttx Abie, which is about one-five-thonsandth of aii inch in 
eat tends dn anglé of a sedond at 3}ft. distance; a 


2hin. diameter, must be removed in order to subtend a 


second to 43,000ft. of about eight imiles, where it would be invisible 
the sharpest sight, aided even by a telescope of some power. 

6 it is on the measutp of pre single second that the ascertain- 
mént of adensible pa P| in any fixed star depends ; and an 
effet Of oné-thoiiédndth of that amount (a quantity still un- 
géadtirable thé Host perfect of our instruments) would place 
6 ati near by 200,000,000,000 miles ; a space 


it ‘at oF 
which light tequires 118 days to travel. 


A RAILWAY TRAIN, at the average speed of thirty miles in an 
hour, continuously maintained, would arrive at the pon in eleven 
feoaie, pat would not reach the sun in less than 352 years ; so 
that if such a trait, had been started in the year 1516, the seventh 

eat of the reign of King Henry VIL., it would reach the sun in 
1 When arrived it would be rather more than a year and a- 
half in reaching the sun’s centre, three years and a quarter in 
the sun, supposing it was tunneled through, and 


years one-eighth in g round it. How great these di- 
mensions tp may be conceived from the statement that the same 
train would dttdin the centre of the earth in five days and a-half, 


|r through if in eleven days, and go round it in thirty-seven 
ays. 

ComParine the present yield of coal (100,000,000 tons antiually) 
with the quantity which Mr. Hull believes to lie in these 
islands, within ft. of the surface and in workable con- 
dition (83,544,000,000 tons), we find that we might contintie to 
consume coal at our present annual rate for 835 years at least; 
but when we remember that our consumption has increased 
by 36,000,000 in the last twelve years (from about 65,000,000 in 
1 to 101,000,000 in 1866), and that the causes of increase still 
continue in existence, we cannot attribute any importance to the 
above calculation. There is no appearance that steam navigation 
or railways have at all approacked their full development in this 
country; while in the steam plough, in schemes of steam drainage 
or water supply, the employment of steam-produced hydraulic 
pressure, in the use of small gas engines in workshops, and in a 
multitude of other ways, we have some indication of the increased 
future demand for coal. 

A vArtety of beautiful colours, corresponding to those of the 
rainbow, can be imparted to zinc surfaces by a simple chemical 
application continued a length of time proper for the desired 
colour. It is necessary that the metal be pure, and especially free 
from lead. It is therefore to be rubbed with siliceous sand 
moistened with hydrochloric acid, then dipped in water and rubbed 
’ ly With blotting paper. The zinc is then immersed in 
three parts by ~ of dry tartrate of copper in four parts 
caustic soda, with forty-eight parts distilled water, the whole 
at a temperatiire of about 50 deg. Fah. The colours will appear 
sudcessively, in the prismatic order, according to the period of 
immersion. In two minutes the violet will appear; in three, dark 
blue; in four and a-half, a golden yellow; in eight and a-half, a 
red purple Intermediate terms give intermediate tints. When 
coloured, the zinc is well washed with water, and for greater per- 
thaneénce of colour may be varnished. 


Every square yard of the sun’s surface is reckoned to give out 
hourly more heat than would be got by burning six tons of coal ; 
so that if the sun were a great coal he would burn down at the 
yg he seven yatds an hour in order to give out his present degree 

ff heat. In a year he would burn down thirty-five miles, and in 

4,000 yeats he would be reduced to dust and ashes, It is not 
likely, therefore, that the sun’s heat is kept up by the burning of 
his own substance. Another theory supposes that a perpetual 
shower of meteotic stones are falling on his surface with such im- 
inense velocity (390 miles a second) that heat is given out by their 
passage through the solar atmosphere, and it is calculated that a 
stone-fall of 144in. per annum would keep up the uired tem- 
petature. If this be true, the sun is growing bigger, and gaining a 
mile in diameter every fifty years. Under such conditions Sis 
surfdpe can scarcely be called a desirable place. of abode, though 
post to a pachiydermatous race of giants ten miles high, these 
e showers tiay only appear a slight annoyance, scarcely de- 
ferving the expansion of an umbrella. 

Recent e iments by L. Cailletet confirm those made many 

ago by Morren, of France, with regard to the influence of the 
‘itinous rays in vegetable growth. The former advances a step 
further by including the red, as well as the yellow ray, among 
those most favourable in promoting the decomposition of carbonic 
acid gas by plants. All the rays more refrangible than the yellow are 
powerless in this respect. Under the influence of green light, not 
only does no decomposition take place, but new quantities of car- 
bonie acid are formed, the exhalation of the gas by the fresh leaf 
being nearly as much under this condition as when placed in the 
dark. Light passed through a solution of iodine in bisulphide of 
carbon prevents decomposition of the acid and the appropriation 
4 eatbon by the plant, but does not seem to increase the quantity 
acid, which might be inferred from the fact that the violet is 
the most refrangible of the coloured rays. Many experiments have 
h made in this country which give the same general results of 





those of Morren and of Dr. Daubeny, of , but differ some- 
What from those of Caillette, 
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Tue Canadian House of Commons has appropriated £1,000,000 
for fortifications. 

Steet billiard balls are said to possess many exoéllent qualities 
absent in ivory ones, 

Captain Henry F. M'KiiioP, R.N., has béet délécted by the 
Viceroy of Egypt to reorganise the Egyptian navy. 

THE Alkali Act Continuance Bill has passed thé House of Lords. 
Earl Derby proposes to extend its copper smelting 
wor 


Tae Numancia iron-plated ship, ové? 5600 tons, has 
just been most successfully lifted out of the water for repairs by 


the floating dock at ib 

THE United Service Gazette tha‘ in plation 
to discontinue the issue of fuel in tind in a army, por ppm 
tute a money allowance to each corps. 

Tue vestry of St. Pancras have expended fotie £22,000 in the 
erection of new public baths and washousés, situated in King- 
street, off High-street, Camden Town. 

THE Defence Committee, of which Admital the Hon Sir F. G. 
Grey, G.O.B., is chairman, went down to Shoebutyiiess on Friday, 
for the purpose of coll informa’ on guns, armour 
plates, &c. 

THE swarms of locusts are this year 86 destructive in Sardinia 
that the Italian Government has asked Chamber of Deputies 
for an extraordinary grant of 300,000 lire to be employed in their 
destruction. 

PRoFesson CHAPMAN, of Toronto, writes A we he has discoverea 


gold on Lake Superior, the metal e: ope: ) repel 
v 


ogy and copper pyrites, occurring r in 
n the region of Black Bay. 

In a letter to the Times, Lieutenant Olarké stated thst, in the 
tnidst of many difficulties in the matter of the supply water to 
the army in Abyssinia, the greatest assistance ‘orded by 


the use of Norton’s well-tube pumps. 


Avyotirer portion of Park-lane has béét opened the public, 
atid it will scarcely be credited that the fe Ry as not 
used atall. As a consequence, the freshly- threa 
destruction to all horses and injury to all catriages passing over it. 
It is worthy of note that France has beén 1 
quantities arms from Bee this year. t two 
—_ of pty ay value of the Si ee, Fy ny eK . 
rance r as compared correspon 
period of 1867, 


Tue Alletitown Rolling Mill i# pap of the ls éstablishments 
of the kind in Pennsylvania. gp pany detion of railroad 
iron éxclusively, and turns out rails week. The 
daily work is 266 rails, 30ft, long and weighing fifty-six pounds to 
the yard, or 560 pounds each, 

At a meétitig of shareholders of the Metsey Stéél and Iron Com- 
pany in tiered on Saturday, were dbproved 40 reduce the 
capital of thé Gompany to £500 , and to convert the shares 
in’ 0,000 shates of £12 10s. each, instead of £20 each, leaving £1 
still liable to be paid upon them. 

Tue pe ent of the Royal lemy announeéd at the Artists’ 
Benevolen bat 


‘und dinner on Sat ening that the next ex- 
hibition of emy would prin. y 4 Bela 


ay ev 
oH 1 some of the 
new roots of the Academy in Burlington 


ouse, though proba 
all will not be teady by that time. 


THR e: Aeauedinnsy way in w the sale of old ships is con- 
ducted by the A Mitraley is at very properly attracting 
attention. The thatter has long éd looking into, and it is to 


be hoped a check will be put on ptaétices that have a very un- 
pleasant look, to gay the least of ther. 

THe Owl says the Metfopolitan Board of Works have at length 
made arrangements for the paving of the ion of the Thames 
Embankment between Westminster Bridge and the Temple, 
adapted for foot seeeneers, and the promenade will probably be 
thrown open to the public in about a month from the present 
time. 

Tue contract for the Calcutta Waterworks is awe Posey | 
with. The concrete laid over a considerable portion of the area of 
the tank in Wellington-square. We regret to learn that the con- 
tractor’s engineer has been obliged to proceed to England owing to 
bad health. Another engineer, Mr. Kira, has, however, arrived, 
and is pushing on the works as rapidly as possible. 

Tue Hon. Robert Grimston, chairman of the Electric and In- 
ternational Tolegtayt Company, contradicts the statement which 
appeared in the that “the Government have abandoned the 
idea of ge yey with the measure for the acquisition of the 
telegraphs of the United Kingdom, and the order of the day for 
the second reading of the bill will be discharged.” 

Avyoruer strike of Belgian workmen is reported. The stokers 
of the iron company of Montigny-sur-Sambre, near Charleroi, 

jave struck work in ougeed ence of ati ery of lower wages. 

he workmen were Offered five pet day instead of six, 

héy declared they would not The néxt morning 4 placard 
pees on the walls of the establishment announced an 

per cent. on the sum proposed, but work has not been resumed. 
No disturbances have taken place. 

Tie trial trip of the Victoria, jrop.-cased frigate, built by the 
Thames Ironworks Dougan for the Spanish Government, engined 
by Messrs. John Penn an nm, was made of Tuesday at the 
Maplin measured mile, The dimensions of the mg are: —Length, 
316ft.; breadth, 57ft.; depth, 38ft.; burden, 4 tons, She is 
completely armour-plated from stem to stern with 5jin. plates and 
10in. teak; the engines, of 1000-horse power no are of the 
same type as those of the Warrior and Minotaur. # mean of 
the four runs was 14‘1 knote; revolutions of engines, 65; pressuré 
of steam, 23lb. The engines worked in a most satisfactory manner, 
indicating 4500-horse power. 

On Friday morning at a meeting of the Metropolitan Board of 
Works, the Works and General Purposes mittee presented a 
report on the proposals of the Mettopolitdn District Railway as to 
the construction of a solid embankment between the Temple and 
blackfriars Bridge. A provisional agreement had been entered into 
for the —“% of a solid embankment with a 100ft. roadway 
thereon from Temple Gardens to Blackfriars Bridge, and the 
company to their railway with the Embankment; the 
railway company to comtmence their works for the construction of 
the railway on the Paliakinest from Westminster Bridge to the 

thet works to be carried on 





Temple on the 1st oot : 
sim merry the Boafd. The railway com 
to deposit 000 on che Ist aly. the payment of the 
£200,000 to be paid to the to be spread over three years. The 
report was adopted, 

HE Pall Mall Gazette says the is becoming a formi- 
dible rival to the horse in Paris. One velocipedist (it has been 
found n to invent the word) rollei down the Champs 


Elysées the other day in an ‘‘ Américaine,” drawn by two veloci- 
pedes, on which were mounted two postilions or “‘ jockeis.” The 
roprietor of the vehicle was “un gentleman” belonging to “la 
haute fashion.” We are assured, too, that M. de V: the dis- 
tinguished equestrian who rode over the steeplechase course of 
the Bois de Boulogne a re ago without his horse’s 
bridle, has made ‘“‘un match” with Prince Achille Murat, in 
which M. de Visin, on a velocipede, backs himself against the 
Prince on horseback. The veloci skill of M. de Visin is 
said to be something extraordinary, A few weeks ago he under- 


took to travel on a velocipede from Angers to Paris, and actually 
went as far as Tours, a of about fifty-four miles, when 
the machine broke, as 
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HOW MR. WARREN DE LA RUE PHOTOGRAPHED 
THE MOO 


TuE sharp and delicate photographs of the lunar disc obtained 
in such perfection by Mr. Warren De La Rue, F.R.S., are pro- 
duced by apparatus and manipulations which by long years of 
care and experience have necessarily been brought to a high 
state of perfection. . The processes producing such excellent re- 
sults it is now a work of pleasure to publish in detail. 

: Mr. De La Rue’s observatory is built in the grounds of the 
private residence of the owner, at Cranford, alittle village about 
two miles from the Southall station of the Great Western Rail- 
way.. In the days of old the house and grounds were the pro- 
perty of the Hon. Grantley F. Berkeley, but this remarkable man 
of letters has disappeared from the vicinity of Cranford, to give 
place to the man of science. Unlike most observatories, that at 
Cranford has no dome, the revolving roof being of drum shape ; 
this is built of wood, the top being covered with copper, and 
turns upon a circular wall of solid brickwork. The internal 
diameter of the room is 18ft. 6in., the movable part rotating 
upon what is pr aed astronomers as a “live-ring.” There are 
two rails, one of Which is fixed upon the brickwork, and one to 
the underside of the drum, and between the rails is a series of 
rollers linked together that they may be kept in place. While 
the drum rotates the ring rotates also, but of course at half the 
velocity. The vertical opening, giving telescopic access to objects 
far removed from the zenith, is 3ft. 6in. in width, and closed by 
two shutters B,B, which run upon rails and are easily moved 
by the hand. The top part of the opening in the roof of the 
drum is closed by a cover C, running upon horizontal rails A, A, 
which project beyond the circumference of the drum ; it works 
very easily. This opening in the roof extends from the peri- 
phery to beyond the zenith, and like the vertical slit itis 3ft. 6in. 
wide, it being well known that great width of opening is best for 
good definition, because warm air, escaping near the sides of the 
slit, otherwise tends to encroach upon the field of view, and cause 
indistinctness by unequal refraction. To keep the telescopes and 
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other apparatus in good working order the observatory is warmed 
with hot water, heated by means of a gas stove in the lower 
room D, which, however, is not used when any observations 
are to be made. The large reflecting telescope in the centre of 
this room stands upon the top of a square pillar of solid masonry 
passing through the floor and through the centre of the room 
below. The lower room D, is devoted to the photographic mani- 
pulations. 

The mirror of the reflecting telescope M, by which the celestial 
photographs are taken, is of 13in. diameter, and 10ft. focal 
length. it is mounted equatorially with a modification of what 
is known as the German plan, which modification permits the 
telescope to pass all round the pole, without being interrupted 
by the metal dial-shaped pillar E, which gives it support. The 
instrument has no tube properly so called, but in place thereof a 
skeleton arrangement F, F, made of iron gas piping /', strengthened 
diagonally with wire braces f2 drawn tight by nuts. It is a 
Newtonian telescope, an elliptical reflector of speculum metal, 
G, whose minor axis is two inches across, being used to change 
the direction of the rays and throw them into the eyepiece H. 
When photographing, this second reflector and the arm which 
carries it, are removed, and the image is thrown direct from the 
large speculum on to the sensitised plate placed in the holder I. 
In the earlier experiments the diagonal reflector was not remov- 
able, and the pictures were taken after two reflections; after 
the change was made Mr. De La Rue did not gain in rapidity of 
exposure quite so much as was expected, showing that the chemi- 
cal rays are not so much absorbed by the metal of the second re- 
flector as Steinheil’s experiments on the ‘loss of the optical rays 
would have led one to expect. The clock driving apparatus, kK 
of the telescope has some peculiarities of construction, because 
an‘exposure of some seconds is necessary to get a picture, so the 
instrument must follow the movement of the moon accurately 
and steadily, and permit of its rate being easily altered. A 
driving clock, if adjusted to follow a star, must be altered more or 
less to follow the moon; and it is practically found most convenient 
to effect this by altering the length of the pendulum; this is done 
by screwing up or down the bob k'. The clock, as will be seen 
by reference to the drawings, is furnished with a conical pendu- 
lum, which is driven through the intervention of a Siemens 
governor, k2, and the rapidity of the pendulum itself is regulated 
by the friction of a little brush #, upon a horizontal circular 
brass plate X*, an arrangement which is found practically to give 
the most constant velocity. Thus, when it is required to make 
the clock go slower, the pendulum bob is screwed down a little. 
The clock has a detached hour circle, L, and is driven .so_as: to 
always mark siderial time as in the Astronomer Royal’s arrange- 
ment, so that when a star is to be found it is only necessary to 
set the instrument to the right ascension and declination of the 
star, which will then be found in the field of the telescope. The 
instrument has two um metal reflectors, both of which 
were made and polished by Mr. Warren De La Rue ; it also has 
two reflectors of silvered glass, one by Steinheil of Munich, and 
one by Mr. With. When not in use these mirrors are carefully 
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boxed up and protected from damp by means of lime. The hour 
and declination ‘circles on which the divisions are marked are 
made of gun metal, into which are inserted rings made of an 
alloy of palladium and silver, a compound which not only resists 
oxidation as well as platinum, but is a much more tractable sub- 
stance to work. 

A stage, N, is made for the observer, and he can raise or lower 
himself by simply turning a small wheel n' in front ; stairs n? at 
the back of the stage make the stage accessible from the floor of the 
room. The stage runs upon castors, and in its motion round the 
observatory isguided by a carriage, n°, which runs upon a central 
circular rail n*, passing round the telescope and its supporting 
machinery. Some little boxes, fixed to the upper framework of 
the stage hold the eyepieces, which are thus always within easy 
reach of the observer. 

In consequence of their vast distance the fixed stars cannot 
be magnified by a telescope, so as to give a measurable disc, 
hence their i in the instrument, when projected upon a 
photographic plate, is a mere speck, almost too small to be seen 
except with the aid of alens. If the telescope be allowed to re- 
main stationary, so that a star in its motion through the heavens 
shall cause the small image of itself to travel across the photo- 
graphic film, it is natural to expect that the track of the star 
upon the plate should bemarked by a straight or curvilinear line 
as fine as a hair. But when the experiment is tried the line is 
found to be broken up and distorted, because the ever-varying 
density of the atmosphere, causes currents and unequal refrac- 
tion, consequently a flickering motion of the image of the star. 
For this reason photographs of the heavenly bodies are never so 
sharp as the optical image in moments of finest definition, and 
should be taken with great rapidity, because the image will not 
keep still upon the plate, owing to the changes in atmospheric re- 
fraction. . Highly sensitive and purecollodionis therefore necessary 
in astronomical photography to get anything like a perfect picture. 
In taking heads upon a large scale in photographic portraiture the 
operator is usually troubled with an opposite defect, for the lines 
and wrinkles come out unpleasantly sharp, and one method of 
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overcoming the difficulty—devised by Mr. John Traill Taylor, 
one of the editors of the British Journal of Photography—is to 
stretch a piece of catgut between the floor and the camera, this 
string being played upon with a fiddle-bow during the exposure of 
the plate, whereby a vibratory motion is given to the camera 
sufficient to soften the sharp lines, and the music produced 
causes a soothing expression to creep over the face of the sitter. 
The difficulties of the astronomical photographer are not so easily 
overcome; his only resource is to reduce the time of exposure, 
and work on those favourable nights when atmospheric disturb- 
ance is at its minimum. Such nights are very few in the course 
of a year, though there are many evenings when approximately 
good pictures can be obtained. The slightest mist is fatal to 
good astronomical photography, but light fleecy clouds, when 
the air is bright and clear, are no great impediments to success. 

When the moon or a planet is to be photographed with the 
apparatus already descgjbed, the operations begin by selecting a 
glass plate for the picture. Mr. De la Rue uses the flatted 
crown plate,* the best glass obtainable for photography, and 
after receiving a parcel, he rejects all those which contain specks 
or air-bubbles, so that one-third of the supply is usually at once 
cast aside. The glass is cut into circular discs 2jin. in diameter, 
because the shape of the holder, I, is round, in order not to stop 
off more of the central part of the aperture tlian is necessary. 
Shortly before use the edge of the glass is roughed with a piece 
of sandstone, such as is used by gardeners to sharpen their scythes. 
After washing away the grit carefully the surface of the plate has 
to be made chemically clean, as good a method as any being to rub 
it well with prepared whiting and a strong solution of cyanide of 
potassium mixed up to the consistence of cream, then rinsing it 
with clean water and drying and polishing it with a clean cloth. 
The cloths used must be free from all traces of dirt, grease, or 
soap, so they are usually prepared by washing in a warm solu- 
tion of common soda, after which they are rinsed many times 
over in successive changes in clean water, to get rid of the alkali, 
and are then dried. 

The cleaned plate is next coated with collodion, and the cheice 
of a suitable collodion is a matter of some importance.. Mr. De 
La Rue uses good commercial samples of plain collodion, iodised 
with iodide of cadmium only, and.no bromide. Collodion con- 
taining cadmium salts is noted for its stability, for potassium and 
other alkaline salts strike a yellow colour, due to decomposition, 
very soon after mixing with plain collodion, especially when the 
latter has already been long kept.. The sample of plain collodion 
chosen should .be more limpid, than usual, for , iodide of . cad- 
mium tends to make it.gelatinous; it should also give an even 
film upon the glass, free from’structural markings. The sample 
of pyroxyline from which it is made should be one which does 
not give a tough strong film, but a film readily permeated by 
liquids. An iodide of cadmium collodion, when made from 


* Formerly he used the extra-white patent plate, but this glass is so hygro- 
scopic that many pictures have been lost by its absorbing moisture and 
yom nm Bigg collodion film, hence the use of this kind of glass has been 
iscontinued. 
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‘rejécts them altogether, because he finds that pictures 


a pyroxyline which gives the highest sensitiveness, is very liable to 

ts and markings, and pure chemicals, absence of dust, and 
cleanly manipulations are necessary. to get uniformly good 
results. M. De La Rue is very careful to have no traces of sedi- 
ment in the collodion itself, for he says. :—“ Collodion should not 
be sensitised until after it has for at least a week after it 
has been purchased, and it must then be carefully poured into 
the mixing vessel without disturbing the sediment which is 
always present. It must be agitated occasionally for some hours 
after mixing with the sensitiser before it is set aside to rest and 
deposit the new sediment which forms. After standing for 
month or two it should be carefully decanted for use to the ex- 
tent of three-fourths into a perfectly clean glass bottle.” The 
plate, having been coated with collodion, is dipped into a bath 
containing thirty grains of pure fused nitrate of silver to each 
ounce of distilled water. This bath is perfectly neutral if the 
nitrate of silver has been carefully f at the lowest tempe- 
rature requisite for its fusion. 

The best way of effecting the fusion is to put about sixty grains 
of crystallised titrate of silver into a small lain dish, heated 
by an air-flame gas jot, and as soon as mass has melted 
pour it into about a quart evaporating basin, previously heated a 
little over 212 deg. Fah. (100 deg. Cent.) By a rapid whirl of 
the basin the fused mass forms a thin ribbon easily broken with 
a glass rod. When broken it is transferred into a counterpoised 
stoppered bottle, and weighed at once for use. In ing the 
baths the nitrate of silver, 600 grains, is dissolved in two ounces 
of distilled water, and to this a solution of five grains of iodide of 
potassium in about a drachm of water is added. The precipitate 
at first formed is soon redissolved. Eighteen fluid ounces of 
distilled water are added, little by little, and the whole agitated. 
A precipitate of iodide of silver separates, and it is allowed to 
deposit in the dark for twenty-four hours.. The clear liquid is 
then passed through a filter previously washed with a little 
nitrate of silver solution. A bath thus prepared is at once in 
working order. When it becomes less sensitive, as it will do 
after a time by the accumulation of alcohol and ether and their 
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derivatives, it cannot be restored by doctoring, so that when 
failures occur it is best to discard the old: bath and to have 
recourse to a new one. . Mr. De la Rue usually prepares about a 
gallon at one time so as always. to have a store at hand, for it 
may be kept for any length of time. 

he plate having .been sensitised is at. once exposed. . “When 
pictures of the moon are to be taken the time of exposure varies 
considerably. . When it is full moon and the atmosphere is clear 
the pictures may sometimes be taken instantaneously, and in 
this phase an exposure of from one to two seconds is usually the 
utmost that is. necessary. The moon as a crescent. would 
require ten to twenty secunds’ exposure under similar circum- 
stances, in order to obtain a picture of the parts visible 
near the dark limb, and in order to get. these dimly- 
illuminated portions in most perfection the brighter limb 
of the moon must be somewhat over-exposed. An almost im- 
perceptible mist in the atmosphere will ti double the 
time of exposure. During this operation a clock beating seconds 
distinctly should be in the room, that the operator : be able 
to measure .the time of exposure with accuracy. The planet 
Jupiter, when in opposition, is photographed in about five 





seconds, Saturn in from twenty to thirty seconds. The plate-— 


holder I,'for exposing the plate to the luminous image, is made 
entirely of metal, and the circular plate, when placed in it, rests 
at portions of its edge upon three silver supports. This isa much 
better plan than letting the wet plate rest upon wood, because in 
the latter case impurities from the wood often find their way across 
the solution on the plate, and in the development stains and 
faults result. The plate-holder is well dried with a cloth before 
the next picture is placed in. it. Above all things, in taki 
astronomical photographs, it is necessary that the sensi 
plate should be placed exactly in the focus of the telescope. 
The focussing is first done approximately, upon ground 
glass, but finally upon a silvered collodion film placed in the 
plate-holder itself. The latter film is made by sensitising a plate 
in the usual way, brief, exposing it to diffused light, then 
throwing down a light deposit of silver with the developer, 
washing, fixing, and. drying. .A few scratches are then made 
upon the film, which is placed in the holder, the, image of the 
moon is allowed to fall upon it, and the focussing is done from 
behind, the operator making the picture. come to focus on the 
film, while he’ makes the adjustments with the aid ‘of a. lens 
sliding in a tube, and in the first instance focussed on the scratches. 
After the plate has been exposed in the camera it has to be 
— Iron developers are of little use when the collodion, 
‘as inthis case, contains no bromide salt, and .Mr. De ne 
u 
with them always show granulation, whilst negatives developed 
with pyrogallic acid will bear examination under the microscope. 
To get rapidity it is necessary to employ a weak retarding acid, 
and to use as little of it > syne Mr. De ome woe ie 
developer of pyrogallic grains, g 
one fluid drach, distilled water three fluid ounces. In very cold 





weather the above quantity of acetic acid is reduced. After the 
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picture has been developed it is never intensified, as in ordinary 
photographic operations, because some loss of detail in the 
prs a always the result of such treatment, and thin negatives 
are to produce e ents. Lastly, the picture is fixed 
with hyposulphite of and very thoroughly washed after- 
wards, for although a very faint trace of this salt left in the 
film might be harmless for some years, it would eventually cause 
the destruction of the f rgd After the washing, the finished 
pict»re is put aside to dry. 

The picture of the moon thus obtained is only about lin. or 
1}, in. in diameter, according to the distance of the satellite from the 
earth. The greater the focal length of the telescope the larger 
would be the direct pictures of the moon obtained, so that with 
Lord Rosse’s telescope it would be possible, by means of good 
clockwork and high class photographic ability, to get magnificent 
pictures of the moon between 6in. and 7in. in diameter. The 
great Melbourne telescope is provided with photographic 
Fea and will give pictures of between 3in. to 4in. diameter. 

. Le Suen, who will have the direction of this instrument in 
Melbourne, has worked at Cranford, so as to familiarise himself 
with astronomical photography. Such pictures, if obtained, 
would be of scientific value. Mr. Warren De La Rue 
finds that parts of the moon which are equally bright to the 

e do not reflect the chemical rays equally, for there is con- 
siderable difference in the intensity of these parts in the photo- 
Jupiter and Saturn, as taken at Cranford, are small 
specks upon the photographic plate, and require a magnifying 
glass to show details. Saturn’s rings, and the belts of Jupiter, 
are then distinguishable in the pictures. 

When an astronomical picture has been obtained and finished, 
it becomes nece: to render it permanent and safe from 
liability to injury.. This is done by cementing a second sheet of 
glass in optical contact with the picture by means of Canada 
balsam, so that the film is protected like a fly in amber. A 
brass plate, about 18in. long by Qin. wide, is supported upon 
four legs, each about 8in. in length. Lengthways, underneath 
the middle of the plate, is a gas-pipe with a row of holes along 
the top, giving a line of little jets heating the plate above. 
Levelling screws on the legs, and a circular spirit level laid for 
the purpose upon the plate, enable the latter to be adjusted in a 
truly horizontal position. The plate of glass is then laid picture 
side uppermost upon the brass plate, by which it is heated. A 
smaller circle, Zin. in diameter, of plain clean patent plate glass, 
havingaiso been warmed upon the brass plate, is then laid overthe 
centre of the picture, but not so as to touch it, ior a slip of thin 
paper has its end laid under the edge of one side of the upper 
glass. A few drops of Canada balsam are then allowed to drop 
upon the lower giass at the point where it is touched by the 
upper one, The balsam is rendered more fluid by the heat, and 
slowly travels on its way between the plates of glass, being 
drawn on by the force of capillary attraction. Slowly does it 
travel between the plates, and when it has gone alittle more 
than half its journey across, the slip of paper is removed, and 
the balsam at last fills up the intinitesimal space between the 
upper and lower plate. ‘his operation requires patience, as it 
takes about a quarter of an hour before it is complete, and 
when any feeding with balsam is necessary, it should be added 
to that side where the upper glass touches the lower one. At 
the close more Canada balsam 1s applied round the edge of the 
upper plate, and the cemented picture is left for a little time 
upon the brass plate that much of the volatile essential oil con- 
tained in the balsam may be driven off by heat. 

In one of the British Association reports written by Mr. 
Warren De La Rue there is much information about the 

i ny dow results of celestial photography, Therein we learn 
Pigbae es Bond, of Cambridge, in conjunction with 
Messrs. Whipple and Black, of Boston, in the United States, 
first obtained a picture of the moon by the daguerreotype ; 
This photograph was taken in the focus of the great sdractor 
of the Howard Observatory of 15in. aperture, by Merz, 
Munich, but experiments were then discontinued till 1857, when 
new and better clock machinery was attached to the telescope. 
Mr. Warren Ve La Rue began taking positive lunar photographs 
by the positive process in 1852, but in 1857, after good driving 


apparatus had been attached to the telescope, he first began - 


taking negative pictures. Professor Phillips, aided by Mr. 
Bates, obtained some lunar photographs in 1803, and after 1854 
more or less has been done in astronomical photography by 
Messrs. Hartnup, J. A. Forrest, Mcinnes, Crookes, Fry, Huggins, 
W. Allen Miller, and Padre Secchi. ‘These experimentalists 
nearly all used refracting telescopes, in which the chemical and 
visual foci are not coincident, so that it is more ditticult with 
such an instrument to bring the photographic rays to a sharp 
focus upon the collodion film. In the telescope employed by 
Professor Phillips of 6jin. aperture, and 11ft. tocal length, the 
actinic focus was found to be U°75in. beyond the visual focus; 
and in the Liverpool equatorial of 124ft. tocal length the actinic 
focus was Q’oin. beyond the visual focus, in the retlecting tele- 
scope all the rays ot the spectrum are brought to a fucus at the 
same point, and to this tact Mr. W. De La ttue ascribes much of 
his success in celestial photography. As to the degree of that suc- 
cess he has “ obtained pictures of the moon that bear examina- 
tion with the 3in. object glass of a compound microscope, mag- 
nifying about sixteen and three-quarter times, and which show, 
with excellent detinition, details occupying a space less than one 
second in each dimension. One second is equal to about 
yHanth of an inch on the collodion plate in the focus of the 
telescope, and in the finest photographs details occupying less 
than g/ooth of an inch are discernibie with the object glass; 
hence much valuable work has already been accomplished. A 
second on the lunar surface at the mvon’s mean distance being 
about one mile (1149 mile), it will be evident that seienological 
disturbances extending over two or three miles could not escape 
detection, if such occur, provided photographs continue to be 
taken tor a sutticiently long period.” 

The photographs of the moon are not always of the same size, 
as the satellite is not always at the same distance from the earth, 
and the nearer it is the larger will be its photographic image. 
Therefore the pictures taken with the same reflector vary in 
diameter from lin. to lin. and nearly two-tenths (1°0053in. to 
1'171bin., being at the moon’s mean distance 1°0137in). The 
moon does not always present exactly the same face to the earth, 
hence some pictures may be chosen from Mr. Warren De La Rue’s 
collection which appear to stand out like a solid globe when two 
of them are placed in the stereoscope. ‘I'wo such pictures en- 
larged upon glass, so as to give positive images by transmitted 
light, were exhibited as stereoscopic transparencies at the meet- 
ing of the British Association at Leeds, and the eifect was very 
fine, such illuminated images being the most beautitul that 
photography can produce. As pointed out by the Astronomer 
divyal, the fact that stereoscopic pictures can be taken of our 
satellite is experimental demonstration that the moon is a globu- 
lar and not a tiat body. 

_ The photographing of the planets is difficult work, because the 
image thrown upon the collodion film is very small, only a spot 
infact. ‘The fixed stars, which are simply points of light upon 
the film, may also be taken, and Mr. De La Rue has obtained some 
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of the double star Castor, also of other stars, but he confine® 

his attention principally to the moon, taking from time to time 
, photographs of the planet on those rare nights when the atmo- 
sphere is quiescent. In photographing a planet he usually 
takes several pictures of it upon the same plate. After one 
picture is taken, the connection between the telescope and 
driving-clock is broken without the clock being stopped, and 
when a certain time has elapsed the clock is again connected 
and the image is allowed to fall once more upon the plate. 
But, as the planet has changed its relative position during 
the stoppage, its image falls in the second instance upon a 
different part of the plate. In like manner several pictures 
may be taken upon the same piece of glass. On the 8th of 
November, 1856, Mr. De La Rue took a picture of Jupiter at 
nearly the time of its occultation, by the moon. The planet had 
then a pale greenish tinge of about one-third the general 
brilliancy of the moon ; but the actinic power of Jupiter's light 
was subsequently found to be equal to fully four-sixths or five- 
sixths of that of the moon. Saturn required twelve times as 
long as Jupiter to produce a photograph of equal intensity, yet 
on May 8th, 1859, a picture of Saturn, together with that of the 
moon, was taken in fifteen seconds, just as the planet emerged 
from behind the moon’s disc. When two pictures of the moon 
and a planet are both taken upon the same plate within a short 
interval at the time of occultation astereoscopic pictureis obtained, 
in which the planet or star appears further off than the moon. 
Stereoscopic pictures may be taken of Jupiter by allowing a 
sufficient interval to elapse between the two exposures of the 
plate. In the space of twenty-six minutes the planet will have 
rotated through the 15 deg. 48 min. necessary to produce the 
greatest stereoscopic effect. Mars takes sixty-nine minutes to 
rotate through the same angle. The markings on the other 
planets are too faint to hold out a promise of similar results. 
Although this is the case with respect to Saturn, the apparent 
opening and closing of his ring as he revolves round his orbit 
afford the means of obtaining a stereoscopic picture. In these 
photographs of the planets the distinguishing characteristics, 
such as the rings of Saturn and the belts of Jupiter, are discern- 
able, but the image contains fewer details than when viewed by 
the eye in the telescope. ‘ 

As already stated, the moon and planets are photographed upon 
a plate which receives the image direct from the speculum, but 
pictures of the sun have been taken upon the scale of 4ft. to the 
sun’s diameter, in doing which the image was, for the sake of 
convenience, thrown out through the side of the skeleton tube 
by means of the diagonal reflector, after which it passed through 
a secondary magnitier placed in the position ot an eye-piece, 
and fell upon a sensitised plate 18in. square, placed at a distance 
of 4ft. from the magnifier. Plates of this size will not permit, 
of course, a 4ft. picture to be taken at once, so the whole disc 
has to be taken by four successive operations. In this way the 
spots on the sun are taken on a large scale, likewise the facule 
and mottling of the surface of the sun are clearly depicted. In 
taking sun pictures the light is so overpowering that a very 
short exposure must be given, cousequently the exposure is instan- 
taneously produced by means of a sliding shutter, with an adjust- 
able slit in it, having generally a slit ,th of an inch wide. As 
the shutter falls in a very small fraction of a second, portions of 
the sun’s image find their way successively through the slit. 

Very naturally it may asked why a large direct picture of the 
moon may not be obtained with Mr. Warren De La Rue’s reflec- 
tor, by magnifying the small image with a lens as in the case of 
the sun? ‘he reason is that the light of the moon is so feeble 
compared with that of the sun that the time of exposure would 
have to be } ened far too much to give any chance of ob- 
taining a good picture. the image of the moon is only about 
lin. in diameter, and as the plate upon which it is taken is 2jin. 
in diameter, two negatives of the moon may be taken upon the 
same plate. This is sometimes done, and the clockwork of 
telescope is detached between the times that the impressions are 
taken, so that the moon, by its own motion in the heavens, shifts 
its image from one side of the plate to the other. In this way 
the diurnal path of our satellite may be found, and used to sup- 
ply data for the reduction of the lunar pictures, because a line 
joining any two similar craters in the pictures marks the path 
approximately, the slight lunar motion in declination having 
to be taken into consideration. ‘ 

The very perfect little photographs of the moon, having been 
taken as thus described, enlarged copies have been made of them 
upon circles varying from 18in, to 38in. in diameter, the latter 
being about the scale of Beer and Miidler's large map. The 
photographic picture is necessarily the more accurate of the two, 
trom the truthfulness of photography, and from the fact that 
draughtsmen cannot draw the moon in a short time, so that some 
portions of their pictures must be taken when the moon has 
turned itself a little out of its former postion with regard to the 
earth. The copying camera O, placed in the house P, used to 
obtain the enlarged pictures is of the usual construction. It is 
pointed to the north pole, a shutter p' opening in the roof of the 
camera house for that object, for the sake of the steady light 
emanating from that part of the heavens, which light is 
allowed first to pass through a tube that the rays may be 
parallel when they fall upon and illuminate the small 
transparent photograph of the moon, lying at the bottom of the 
tube. Inside the camera, a little below the illuminated 
negative, is the copying lens, which throws an eularged image of 
the little photograph upon a large sensitised plate, at the bottom 
of the camera. The lens and small negative may be very accu- 
rately adjusted with respect to each other, a small microscope 
being brought into play in the operation. Generally, positives 
on the scale of Yin. to the moon’s diameter, are taken in this 
way, and the pictures so obtained used for the secondary enlarge- 
ments. In this copying process, as might be expected, there is 
some Joss, details being visible in the little negative, which are 
not fully rendered in the enlarged copy. Mr. Datlmeyer, the opti- 
cian, has recently made a lens, which he says he thinks will render 
every detail without loss, and when it is received it will be rigidly 
tested. Attached to the observatory is the transit room R, used 
for obtaining time. In another part of the grounds is a 6in. 
refractor by Merz, also mounted equatorially, and placed in a 
very ornamental dome designed by Mr. Owen Jones. A work- 
shop, 43ft. in diameter (formerly a riding school), contains the 
polishing machine, a lathe, and other tools, driven by a steam 
engine, and completes the requisites for work carried on at the 
Cranford Observatory. Mr. Reynolds, who accompanied Mr. 
De la Rue on the Himalaya Eclipse Expedition in 1860, is the 
mechanical and photographic assistant attached to the establish- 
ment. Just as we arrived at Crantord, Major Tennant’s staff of 
Sappers had taken their departure after receiving instructions in 
astronomical photography, preparatory to the observations to be 
made in India by Major ‘'ennant, on the occasion of the total 
solar eclipse on August 18th of the present year. 








MonoGcrams of every conceivable design. Crests, Armorial 
Bearings, &c., in gold, or enriched with enamel and gems, have 
been introduced as decorations for J. W. Benson’s Watches. By 
appointment to the Prince of Wales. Old Bond-street, West- 
bourne-grove, and Ludgate-hill. See price lists, -[ADVT.] 





a 





Tue EartTH-CLoseT IN BirMINGHAM. — The advocates of the 
Moule-closet are endeavouring to promote the use of this inven- 
tion, and have opened an office for the sale of closets in Barford- 

ina ity where a wee would be v 
Birmingham is very sui’ for such an experiment; an 
system fails there it will never answer anyw 
stney Ui Gove siecots sft seach Socdod, boczase tho Aleiagl 
clean closets are much ni use the 
Caen houses is very bad, the old-fashioned cesspools and privies 
tions cml r moet cedorising — oasis nee the 
"4 , the rising material sugges 
: i yp Sy 


inventor, i.¢., ashes, is so ab 
and, hirdly, if he i passe ee ee adopted 
some di ight be experienced in i water necessary 
to flush the -"4 and noi. 


PortTaBLe BAROMETER. — M. Colombi, a Parisian 
instrument maker, has brought outa new mercurial barometer, which 
may be carried in almost any position without danger of breaking thn 
tube or of the mercury. The annexed figure will explain 
the arrangement; the invention consists in the introduction of 
the capillary tube A, which, when the main is in a horizontal or 
sloping position, ds the press re of the mercurial column in 
the lower portion of the tube; th. atter is narrowed within at B 








and C to prevent the mercury passing from one part to the other 
too rapidly when the barometer is reversed or placed horizontally. 
If the instrument is reversed even suddenly there is no fear of 
breakage, the barometric tube is filled slowly with the mercury 
which issues through the tube A; the air only reaches the first 
bulb, and is easily forced out again by the mercury, wuen the 
instrument is again brought to a vertical position. The new instru- 
ments are called Baroméetres Lransportabies, a tube aéroclide from 
nag and xAsiw, to close, 

A JURY OF Expats FOR Patent Cases.—In a severe and able 
review of a work called ‘Tae Medical Aspects of Railways,” it 
is observed in the last number of the Saturday Review that the 
book in question ‘*is an importation into literature of that evil 
method which has caused all scientitic evidence to be viewed with 
suspicion in courts of law. For it is not medical men only who 
offend in this way. There are engineers, and chemists, and analysts, 
and Parliamentary agents, and architects, and great contractors, 
and other scientitic luminaries ready to supply decided evidence, 
which otherequally scientitic luminaries are prepared to ‘chaw up’ 
and demolish, the nature of the evidence on both sides having 
been the subject of previous arrangement, and the labour of the 
witnesses remunerated by heavy retaining fees. The remedy is 
obvious, being just one of those expedients which are neglected 
apparently because of their extreme simplicity. A jury of experts 

jpannelied to d special questions, and required to 
furnish a report which should be held as evidence, would assist 
the administration oi the !aw, and would greatly relieve the judge 
by giving precision to a most invidious task when it becomes 
necessary for him to make clear to the jury what be does not bim- 
self understand, what the opposing barristers Fopily know. nothing 
about, and what the emineut scientitic adepts who gave evidence 
have left in inextricable doubt and confusion.” Juries of experts 





have been advocated in our columns on several occasions, amdngst 
others, in an article on “ Scientific Witnesses,” July 28, 1865, by 


Mr. Paget. 

New TReaty BETWEEN AUSTRIA AND THE ZOLLVEREIN. — In 
the beginning of 1863 Baron Beust consented to a new treaty with 
the Zoliverein, which though it inly does not make every con- 
Session which could be desired, yet, by a reduction of the most 
important oounts in the taut, lays claun to being called a step 
in ‘the right direction. Two days ago this treaty was read for 
the first time in the Customs’ Pariiament, the majority in favour 
of its unaltered endorsement being 246 to 17. Ine Nays came 
entirely from Southerners, whose inveterate Protectiouism, in 
many cases, even preponderates over the Austrian sympathies, 
There being no doubt that the treaty will be approved at the 
second and final reading in a few days, I append a ust of the most 
essential changes which will be thereby occasioned:—First, as 
regards Austria, she reduces the duty on different sorts of iron 
articles from 45. and 12i, to 4M. and 7. respectively (the last 
tigure will be reduced to ofl. by January Ist, 1809); cotton yarn, 
dyed, is said to pay Otl., instead of lit. lokr. us hitherto; ditto, 
twisted, 9t., instead of 10H. Linen yarn is likewise reduced from 
13fl. lokr. to 64.; woollen yarn from 4$f1. to 4ti.; ditto, dyed or 
twisted, from ist, idkr. to Ot.; silk trom ldytl, to 6tl.; cotton 
goods of different qualities from 20f1., 45f1., 7uil., and 2u2sf. to 
Jofl., 2utl., 40f., GU, and lOvtl. respectively; linen goods or dif- 
terent qualities trom 2511, 45f1., 70H, and 262411. to Zufl., 40f., 6utl., 
and 7Ui, respectively; woollen goods of difterent qualities trom 
Stl, 25t., 45f., and 7Ufl, to dtl., Zutl., 40fl., and GUA. respectively; 
oucioth trom if, to dtl.; porcelain of various descriptions, from 
43H. and 12H. to 24H. aud 7H. respectively (the last figure to be 
reduced to 6f. on January 1st, 1369); machines of all kinds trom 
2tL, 4f1., and 6fl. to 14tL, 2f., and 4f. respectively; hardware of 
every variety trom dua., 10ut., and 262$f1. to 2ofl., oufl. (Zofl. trom 
January Ist, 1372), and 7otl. respectively. The figures given all 
refer to the hundred weight. ‘The Zoullverein, having a more 
liberal tariff, has fewer concessions to make. besides some less 
remarkable alterations it will reduce the duty on wine from 


expedient has given rise to much discussion in the press and 
Parliament, many being of opinion that the inferior sorts of 
German wine cannot stand the competition to which they will be 
exposed, However, as wine, which as late as 1802 was subjected 
to a duty of 3 thalers, yields now, when it pays 4 thalers, nearly as 
large am income as under the old charge (133 groschen per Dead, 
agalust 1°53 groschen), the opinion thata lurther reduction 1s quite 
practicable at last prevaued, ‘I'he next important article w pig 
iron, which will pay o groschen instead of 74 groschen. ‘he iron 
manufacturers in some parts of the country represented this as a 
serious change, and, but tor the determination of the Government 
to enforce reform in this essential branch, might have thrown 
obstacles inthe way. On the matter being discussed in Parliament, 
it came out that German pig iron is able to compete with English in 
England, notwithstanding its transport in steamers. A thirditem 
deserving special mention is linen yarn, which is reduced from two 
thalers to half a thaler, and bleached ditto from 3 thalers to 1 2-3 
thalers. ‘The controversy aroused on this particular, carried on 
both in the papers and the House, gives an interesting insight into 
the state of the linen trade. ‘Luken together the Zuliverein 
reductions are considerable enough to imvuive the national 
exchequer in a loss of 1,200,UUU tiialers a year, unless importation 
increases by the stimuius given it. Neither of the contracting 
parties will be entitled to promibit the importation, exportation, or 
transmission of any goods; tobacco, salt, and powder aluue excepted, 
i need not tell your reauers that, as tar as the lowering of the 
4ollverein duties is conceined, the treaty under former* compacts 
equally applies to Kngiand, Belgium, Italy, and France as to 
Austria. So does the stipulation that trom the ist of January, 
1869, the subjects of either country shall be at liberty to carry on 
trade in the other with the like privileges as its own subjects. both 
parties are free to dissolve the treaty by the ist of January, 1377. 
Another commercial treaty, ratified a few days ago by the Customs’ 
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Parliament, places Germany on the same footing with France—one 
of the ‘‘ most favoured” nations—in the Spanish trade,—Zimes, 
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4 thalers to 2% thalers. The question whether this reduction is . 
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MR. G, GILBERT SCOTT, R.A., ARCHITECT; MR. R. M. ARDISH, ENGINEER. 
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EXHIBITION BUILDING. 


MESSRS. ANDREW HANDYSIDE AND CO., CONTRACTORS, DERBY. 
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‘nm consequence of rei mis-statements wi 

to the edie of Tue Enarverr, the Proprietors have 
considered it due to their advertising friends to place their 
Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in consequence, given the following certificate, which 
fully testifies to the increased and increasing influence and 
ability of their journal. The sale of ‘Tue ENGINEER 
now ex by several thousands weekly that of the other 

om, “7h London, 

3, Moorgate-street, 
5th March, 1868. 

At the request of the Pie of THE ENGINEER news- 
paper we have examined the books kept in their office, and 
find that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuittEeR, BALL, AnD Co. 


FOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M., Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. WoLrr, Bookseller. 


TO CORRESPONDENTS. 
*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our corresp to keep copii 
ENGINEER. — Quite rok. copies. 
T. F. S.—Very many thanks. 
TURBINE.— There is a patent, No.2896 (1853), price 1s, 
A SUBSCRIBER (Great Yarmouth).—Gray's patent, dated Ist April, 1856, has 


expired. 
ay e can obtain soapstone in quantity from Messrs. Bethell, King William- 
reet, City. 
R. A. BR. (Victoria Dock).—Apply to Mr. Geo. Wells, O.£., 12, North-street, 
West minst: 


er, 

GRAIN-DRYING MACHINE, —We have forwarded a number of answers to our 

e hie yg 
AS.—There is no degree of C.E. ex: in one or two universiti e 

tele, Brimity College. Dublin i ea eee 

, C.L. -C. Brearey, Esq., is secretary to the Aeronautical Society. Address, Yo 
pitt, Adelphi, or Crystal Palace, > Cam 

ISING STEAM BY G4S.—A correspondent wishes for information regarding 

Jackson's system of raising steam by gas. ad 

AN OLD CORRESPONDENT.—We cannot tell you off-hand. You may, however, 
ascertain for yourself by a reference to the Patent Office publications, which you 
can see at Stirling’s Library, Miller-street, in Glasgow, 

A SUBSCRIBER.—-We shall endeavour to comply with your wishes, I} Cesar, 
otherwise Scotland, wishes for the honour of inventing the pavement to which you 


> ).—Pre ial notices from that quarter are harmless 
everybody. The notice in question is, as usual, false, £ you suppose, , dng 
Smith and Sons alone take between forty and fifty quires, or from 110) to 1300 
3d t net oony to eect 9 wae Yor you. Wo cannes 
3. y to a work for you. cannot pro; anythii 
than * Ciwil Engineering” by Law, in Weale's Berek prin pa , 4 _ 
Cressy's “ Encyclopedia of Engineering,” which you may get at a reduced rate 
Jrom many booksellers. It would cost you perhaps £1. Write to Messrs, Spon 
ring Cross. : 
A CONSTANT KEADER.—At a fair walking pace a horse can maintai: 
pull of 180 lb, to 210 lb. on his traces. "The resistance of a i 
be 7 1b. per ton of gross load on a level ; on an incline of \ in 20 the resistance per 
> 7 aan ed on — incline of in 30 it will be 
he one- soon, For a short dista horse 
pull much more than 200 ib. : oe) nee 
PNEUMATICUS.—The air imprisoned within the first receiver exerted an outward 
pressure of 147 lb. per square inch, and accurately the pressure from 
without, As soon as exhaustion took place the balance was destroyed. Now by 
placing a second receiver over the first, and including a film of air between the 
two, you effect no chunge whatever in the conditions, simply because the in- 
cluded film being elastic will act precisely as the outer atmosphere. 
H. 8. L.— A tube of glass bent in the form of O és fixed at t 
chimney ; both ends are open, the horizontal portion Paw 4 Ae dene hho 
wall of the stack. A little water is then poured inio the tube. As the pressure 
within the stack is less than that without, the water will rise in one leg of the 
pipe —that next the chimney —and fall in the other; the difference in level is 
, and gives the amount of vacuum in the stack; in other words, the 


PEARL BARLEY MILLS. 
(To the Editor of The Engineer.) 
Siz,—Could any of your readers tell me which are the best known h 
to make pearled barley, and where they are made ? te 


DIASTASE, 
(To the Editor of The Engineer.) 
Str,—Can any of your correspondents give me the address of a manu- 
facturer of diastase, or where I can get it to purchase? —_- G. F. H. 
Edinburgh, May 20th, 1848, 
SOLID-EYED PICKAXES, 
(To the Editor of The Engineer.) 
Sir,—Can any of your correspondents give me the address 
turer of the patent solid-eyed pickaxe ? hs bs x 
May 19th, 1868. 
SELF-LUBRICATING PACKING. 
(To the Editor of The Engineer.) 
S1R,—Conld any correspondent inform us, through your valual 
where the American self-lubricating steam engine peckinn is a oe 
where we could get it wholesale ? 8. AND B, 
Carshalton, May 15th, 1868. 
me eerie. NEXT WEEK. 
THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 26th, at nine p.m. 
“—— — Annaal Conversazione. p ee Sah 98 Pe 
NAL UNITED SERVICE INSTITUTION. — Evening meeting, Mond 
May 23th, at half-past eight o’clock.— On Circular Ships of War with Inn. 
mersed Motive Power,” by John Elder, Esq. 


Letters relating to the advertisements and publishing department of this paper are 

iesipeagd emmmectiain © f0 clibamate tae Banerey' ead Aman, 
to dit GINEE 

163, Strand, London, W.C. 2 ee 

THE ENGINEER can be had, by order, 

at the various 



































On the 16th inst., at Haverstock-hill, KOBERT KEMPT, Esq., to SARAH 
MARY, eldest daughter of the late RICHARD CLARKE ING, Es 
MARE, oes Genser o PAULING, Esq., C.E., of 


On the 18th inst., aged 21, BENJAMIN HOLMEs VERNON 
John Vernon, iron shipbuilder, of Liverpool. » youngest son of 
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: SEWAGE AND IRRIGATION. 
_It is now fairly understood that in the construc- 
tion of works for the drainage of towns, the prevention of 





floods, and the reclamation of land from the sea, lies the 
future of the ession, Some employment may be 
found in new railways and excavating new 
harbours, but not nearly enough to afford moderate 
incomes to one-tenth of the number of civil engineers 
actually in business, or entering upon their professional 
career. No other subjects, therefore, so much 
interest as the works named in the first lines of this 
article, and the fact renders it unnecessary that we should 
apologise for devoting much space to their consideration, 
excuse ourselves for ni in and again to them, or 
— that in treating of them we must write about agri- 
culture; on the contrary, indeed, we hold that our ers 
would hardly thank us did we ey ive gy - 
prominence in our columns which serve. For the 
present neither reclamation works nor the embankment of 
rivers rgwize as much attention as they ought. The 
aspect of affairs will change in a few years. Meanwhile 
every one talks of pr crneey  foune, and the 
spphcesion of apwege & d. We follow the example: 
eave embankments and harbour works to bide their 
time, and write now of sewage and irrigation alone, 

That sewage is a fertiliser everyone who knows anything 
about it admits; but yery few people know exactly what it 
is worth, why it is worth much, or knowing, apply their 
knowledge in practice. Guano constitutes a very excellent 
standard by which to estimate the money-worth of any 
manure. e need not complicate the question by esti- 
mating the value of this standard in terms of the ammonia it 
contains, Farmers know what they must pay for guano, 
and this constitutes the most practical evidence of its 
worth. Now guano brings various prices according to its 
quality, and in a rough and ready sort of way experienced 
purchasers are in the habit of estimating its value with 
considerable accuracy. Sombrero guano stands at one end 
of the scale, being worth only some £2 10s. per ton; 
Peruvian guano—worth £12 to £13 per ton, or even more 
—of the purest kind at the other. Average guano may be 
taken as value for £10 ton. Various analyses and 
estimates have been to settle the value of sewage 
as a manure, and as the result of many such investi- 
gations we set down town sewage as worth one penny 
halfpenny per ton; in other words, one ton of guano 
is worth as much as 1600 tons of average town sewage, 
according to one method of estimation, Under no 
ordinary circumstances can 1600 tons of sewage be 
brought to a farm and laid on at less cost than one 
ton of guano. Furthermore, many crops can be grown 
with guano—it remains to be proved that any crop other 
than grass can be grown ender and satisfactorily with 
sewage. Under such circumstances it is not wonderful 
that farmers have hitherto manifested considerable reluc- 
tance to incur any expense in applying sewage to their 
lands. Far from adopting this new fertiliser treely, they 
have stood aloof when they have not actually opposed; and 
so it comes to pass that instead of the agriculturist suggest- 
ing the use of town sewage and applying to the engineer 
for his aid in procuring it, the engineer has actually to 
force sewage on the farmer, to carry out all the necessary 
experiments, construct the n works, and, finally, 
grow the proper crops. If the general utilisation of sewage 
ultimately adds to Britain’s wealth, to the engineer all the 
credit will be due—not a particle of praise to the agricul- 
tural community. 

It would be unfair, however, to hold the farmer solely 
to blame for the apparent obtuseness as to the value of 
sewage which he has manifested. Various reasons exist 
why he should not bestir himself in the matter. In the 
first place the value of sewage remains to be proved as far 
as he is concerned ; and, in the second, without taking the 
smallest trouble, he finds that every experiment which 
may be required to determine that value is being tried for 
him by various corporate bodies, The farmer can get on 
very well indeed without sewage, but local boards and the 
dwellers in towns catinot possibly get on with it. They 
must get rid of it in some way, and their danger—to 
paraphrase an old political cry—is the farmer’s opportunity. 
Apart, from these considerations, however, it appears to us 
that one great reason—possibly the greatest reason—why 
sewage does not enjoy a high reputation lies in the fact 
that its value is always put forth in terms of its solid con- 
stituents, The bread bears such a ridiculously small pro- 
portion to the intolerable quantity of sack that men look 
very closely indeed at the bill, and are much disposed to 
turn up their noses at sewage. For this the engineers and 
the chemists have themselves to thank. We are about to 
make a statement which may benew to certain of our readers, 
but which, nevertheless, is the result of some experience in 
irrigation and a careful examination of most of the results 
which have been obtained since sewage was first utilised. 
It is simply this:—The value of town sewage is not 
properly represented by the constituents ,it receives from 
the street and the cesspool, but it is largely represented by 
the water. In other words, in many instances nearly as 
good practical results would be obtained from the use of 
natural, unpolluted water alone, as can be had from sew- 

This view of the matter has never been properly put 
before the world, and as a result sewage has been 
robbed of far more than half its value in the eyes of the 
agricultural community. 

It is absolutely beyond question that in several cases the 
great value of sewage lies in the fact that it is princi- 
pally water. Take the Craigentinny meadows, fr ex- 
ample; here we have dry, hungry sand. On such soil crops 
could not be grown either with guano or farmyard manure 
alone. With sewage the profits are out of all proportion to 
the quantity of organic matter distributed to the plants. 
It is difficult to obtain any water, whether in the form of 
sewage or not, which has passed over land, and does not 
contain constituents essential to the growth of plants. It 
is yet more difficult to prove that excellent crops of rye 

cannot be grown on land otherwise barren simply by 
irrigating its surface with plain water taken from ordinary 
streams. That sewage gives better results is certain, but 
it is wrong to assume that the sole crop-producing value of 
sewage resides in the few age of organic matter con- 
tained in each gallon; and advocates of sewage irri- 





gation abandon one of their best ts when they fail 
to lay due stress on the worth of water alone as a crop- 
producer. If this were properly understood we should 
hear less of the deposit system and other schemes for con- 
centration. A comparison should not be drawn between 
the worth of the substances containing nitrogen, ammoni 
and phosphates, present in sewage apart from the water, 
solid manures, but between the worth of thesewageasa whole, 
water and all, and other means of fertilisation. Strangely 
enough we have never heard it stated that sewage becomes 
exhausted by running over land ; on the contrary, just as 
good crops appear to be had at a distance from the source 
as close to it. Yet, if the value of sewage depended solely 
on the solid compounds which it contains, exhaustion 
must ensue, and that very speedily. ‘The truth is, that the | 
value of general irrigation is not properly appreciated in 
thiscountry. It is known to work wonders in India and 
Spain, but it is too often assumed that the fact is simply a 
result of the aridity of the climate in Spain and India, 
Men overlook the circumstance that in this country a few 
weeks’ dry weather may injure our grass lands to the value 
of several millions sterling because the loss is not so pre- 
minently brought before them as would be the case if we 
lost grain instead of grass; and the yet more important 
fact that excessive rain has never yet been known to injure 
@ grass crop on well drainéd soils. On thé contrary, wet 
seasons and excellent pastures always go together. Stag- 
nant water is ruinous to the finer grasses ; running water 
improves the growth of nearly all the grasses grown 
by the farmers of Britain. Were it only possible . to 
utilise the numerous streams now finding their way to the 
sea by suitable irrigation works, the beef and mutton, and 
cheese and butter, production of England might be doubled; 
and it is beyond question that although such a compre- 
hensive scheme could not be carried out, there are hundreds 
of situations on which the labours of the engineer would 
double the value of land by a moderate outlay. ‘The 
first step in the progress of irrigation must lie, and pro- 
perly, in the utilisation of sewage; but when all the sewage 
in the kingdom shall have been turned on to our fields, 
ample scope will still exist for the prosecution of irrigation 
works, It is quite possible that some of our correspondents 
may take exception to the views we propound, principally 
because they are novel. In anticipavion we beg to point 
out that unless the arrangements are properly made and 
suitable to the required purposes, irrigation will disappoint 
its advocates, Guven the proper conditions of soil, aspect, 
crop, and, above all, thorough drainage, it will give results 
astonishing to those who are not practically acquainted with 
the value of the principle. 


IRISH RAILWAYS. 


Tue people of Ireland hold rather peculiar views con- 
cerning the functions of “The Government,” views little 
in harmony, indeed, with those ‘éfitertained by English 
and Scotchmen, We like “ Goverifitént,” best when, it in- 
terferes least with our commercial spetfilations, Ins 
on the contrary, like the largest possible amount of Govern- 
ment interference, provided it be of what they consider 
the proper kind. In the action of the authorities they see 
a panacea for every evil to which commercial flesh is neir. 
We find one case in point in the history of the Dublin 
winter palace. Got up asa speculation, it tailed to remune- 
rate the shareholders, Were these gentlemen to sutfer? 
Certainly not. Let “The Government” buy the building, 
and take the affair off their hands, Another example of far 
greater importance is afforded by the expressed wish of a 
very large party in Ireland that the Government would buy 
up all the railways in the sister isle, If these lines had paid, 
no such proposal would have been made ; they did not, 
shareholders suffered, let a patornal Government came to 
the rescue and purchase the whole, All the open railways 
in Ireland put together measure 1908 miles, less thau a 
single English system—the ‘London and North-Western. 
‘The sum expended on their construction amounts to 
£23,973,106—about the capital of the London and 
North-Western Company. No one supposes that if this 
line were in difficulties any proposition for its purchase 
would be entertained by the Government; and in one 
sense it is hard to see why State interference should be 
exerted in one case more than in the other. Excellent 
reasons exist, however, which have rendered it expedient 
that Government should seriously entertain the scheme of 
purchasing Irish railways ; and it is quite possible that 
the purchase may be effected, almost certain that it would 
be productive of much good as regards the development of 
the resources of the sister isle. But the Government 
could not purchase without knowing exactly what the 
would-be sellers proposed to hand over in return for a 
good deal of hard cash. In order to find out, Parliament 
appointed a committee, consisting of Sir A. Spearman, Mr, 
‘i’. Mullholand, .Mr, John Fowler, C.E., Mr. Seymour 
Clarke, Mr. C. Johnston,and Mr. W. Neilson Hancock, 


LL.D., on the 15th of October, 1867, with instructions to ~ 


proceed to Ireland and investigate the position of its rail- 
ways and canals in the fullest possible manner, and report 
upon the same, This report has just been published in the 
shape of a thick blue-book, and its contents will not be 
found uninteresting by those connected with railway pro- 
perty and its management. gTo others, its contents must 
be intolerably dry, seeing that they consist almost com- 
pletely of tabular statements of revenue and capital. 

It is fair to the commissioners to say here that their 
work has been thoroughly well done; and they unite in 
testifying to the willingness to aid them in the discharge 
of their duties manifested by the officials of the irish lines, 
“ When we state,” runs the report, “ that considerable per- 
tions of the rails, sleepers, fastenings, and ballast of every 
mile of railway in Ireland, every large repairing shop with 
its tools, nearly every locomotive engine, and a large pro- 
portion of the carriage and wagon stock, were critically ex- 
amined by the engineers, and the accounts and books for 
the last three years by the accountants, it will be readily 
understood that in saying that we have been met in an ex« 
cellent spirit by the companies much more is implied than 
a mere formal compliment.” It is almost needless to say 
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that the commissioners alone and unaided could not pay 
have completed their labours in any reasonable time. It 
therefore e indispensable to organise an able staff of 
trained engineers and accountants to carry out the inquiry 
properly, and this appears to have been effected with great 
acility in a perfectly satisfactory way. It is matter for 
regret that the commissioners have not thought proper to 
give the names of the members of the sub-committee. 
To attempt anything like a complete recapitulation here 
of the results arrived at by the commission would 





who are versed in the working of Irish railways can con- 
ceive how few and far between are the trains, and how 
scantily they are filled. Take for example the line from 
Kildare to Kilkenny, a distance of about forty-nine miles, 
part of the Great Southern and Western system, passing 
through one of the best peopled and richest districts in 
Ireland. Of this line about one-half is single. The entire 
length is laid with 90 lb. flat-footed rails, which were they 
but fished would carry any traffic known in the railway 





perity of Ireland as a nation might we believe be enor- 
mously increased. 





SMOKE ON RAILWAYS. 

On Monday night an important discussion took place in the 
House of Lords on the subject of smuke from railway locomo- 
tives. As the law stands at present every locomotive is required 
to-be constructed on principles favourable to perfect combustion, 
and if an engine be not so constructed the company using it is 
liable to a fine of £5 for every day that it is used on 





be simply impossible. We can do no more than 
reproduce below a table containing in a small space 
a synopsis of the condition of all the railways open 
in Ireland during the last three years. 

From this table it appears the average return 
on the entire Irish system amounts to But about 
3°22 per cent. It is not to be assumed that this 
represents accurately the return to be expended 
by the shareholders. On the contrary, if we 
deduct the interest paid for about six and a 
quarter millions of borrowed capital, lent at much 
higher rates than 3} per cent., it will be found 
that the profits are excessively small. As a 
matter of fuct many of the railways pay no 
profit, :properly speaking, whatever. ‘The most 
prosperous line in the kingdom is the Dublin 
and Kingstown, but six miles long, which, in 1865, 
paid £9 per cent. ; in 1866, £10 per cent. ; and in 
1867, £9 5s, per cent. on the ordinary share capital. 
This little railway is worked by very light rolling 
stock, and enjoys a very large suburban traffic, so 
that it is quite exceptional. The Great Southern 
and Western paid during 1864, 1865, 1866, and 
1867, from £4 103, to £5 per cent. on ordinary 
shares. The Irish North-Western, working 195 
miles, paid no dividend whatever on ordinary or 
preference shares for the last four years. The 
same statement holds good of a large number of 
minor undertakings, which it is not necessary to 
particalarise. The Midland Great Western, 
running right across Ireland from Dublin to 
Galway, 1264 miles, with branches sufficient to 
bring up the total distance worked and main- 
tained to 3444 miles, has paid from 1864 to 1867 a 
maximum dividend on ordinary shares of but 
£2 10s. per cent. per annum. The Waterford 
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CAPITAL OF COLUMN.—LEEDS EXHIBITION BUILDING,—(See next page.) 


their railway. This law seems right enough, but, strange 
to say, the Railway Consolidation Clauses Act of 1845, 
which embodied the above, did not go on to say that, . 
whenever practicable, the locomotives actually should 
consume theirsmoke. - 

To show the weakness of this Act the Duke of Rich- 
mond quoted the case which arose some time back with 
reference to a locomotive belonging to the Manchester, 
Sheffield, and Lincolnshire Railway Company. The magis- 
trates convicted the company because the engine emitted 
smoke, but on an appeal toa higher court the Lord Chief 
Justice and two other judges decided that, the engine 
being constructed to consume its own smoke, complied 
with the terms of the Act, and, therefore, they reversed 
the decisions of the magistrates. The Duke then went 
on to say that by the proposal of the Government the 
liability would remain upon the railway company as at 
present, of constructing their engines upon the principle 
of consuming their own smoke; but if the company 
showed that this had been done it would be an answer, 
as far as they were concerned. The driver of the engine, 
however, through whose fault smoke had been emitted, 
would be liable for such neglect to a fine not exceed- 
ing forty shillings. Earl Grey very rightly pointed out 
the difficulties attendant upon such a scheme. Private 
individuals rarely or never prosecute, and in London 
the penalties were never enforced till the duty of enforcing 
them was placed in the hands of the police, and the odium 
and trouble thereby removed from private prosecutors. 
If the proposition alluded to by the Duke of Richmond 
were carried into effect the difficulties in the way of 
discovering the persons guilty of the offence would 
almost prohibit action. Lord Salisbury was of opinion 
that a penalty directed against the driver himself would 
have more effect than one directed against the com- 
pany. Ofcourse as matters stand at present it is hope- 
less to expect that an Act of Parliament alone should 
entirely put a stop to the nuisance, for although it is an 
easy matter to consume the smoke from a locomotive 











and Limerick Railway paid, during the period 
already specified, but 15s. per cent. on ordinary shares, 
and £4 17s, 9d. on preference shares. The Bagnenals- 
town and Ballywilliam Railway, 202 miles, has been 
closed for traffic siuce 1863. We shall not extend this list ; 
we have cited figures sufficient to show that in [relaud 
railway property is, upon the whole, even less remanerative 
than in England. ‘he commissioners have passed over the 
fact almost without comment, nor do they attempt to ex- 
lain why it is that the profits are so small. It can hardly 
doubted that they have formed opinions on the subject | 





Railways Completed and Carrying Traffic. Revenue Completed on the Three Years’ Average. 


world. Everything else is on the same proportion, and 
though half the line is nominally single, it can be doubled 
at’any moment by putting down the permanent way. 
What do our readers suppose is the amount of work done 
on this road? It is easily told. Three passenger trains 
pass over it each way in the twenty-four hours, and one 
goods train. ‘fwo of the passenger trains consist each of a 
brake van, one first and one second-class carriage. 
The parliamentary train is the same, with the addi- 
tion of one third-class carriage; the whole drawn 






































Financial position at da'e of last pub'shed accou ts, as ascert»J 1ed by the commission. 
Borrowed money Net corrected 
NAME OF RAILWAY. Mileage, Ordinary and pre- including floating Total —_ capital annual revenae on 
ference liabilities, sseieian ans average 

share capital. less floating assets. soe of three years. 

£ s. d. £ s 4. £ s. d. £ 8s. d, 
Belfast and County Down... .. «ee «+ o- a4 430,687 10 0 183,852 7 6 614,539 17 6 
Belfast and Northern Counties... .. «2 os 767,:02 10 0 374,987 7 9 1,142,189 17 9 
Londonderry and Coleraine .. se «2 os 35% 822,385 0 0 244,030 18 10 570,45 18 10 
®Cork and Bandor.. .e oc co ce ce oe 20 252,833 16 7 87,430 5 3 $40,314 110 
Cor ond Kinsale 1c 1c cc ce co os 103 27,179 15 0 69792 15 2 96,972 10 2 
*Cork, Blackrock, and Passage... .. 2. 64 118,310 0 0 35,052 | 6 154.392 1 6 
*Dublin and Belfast Junction .. os se 554 873,500 0 0 225632 3 7 1,100,132 3 7 
idge Junction .. ° + 3 39,923 0 0 17.434 16 IL 57312 16 Lt 
Dublin and Drogheda... e 74 £94,400 0 0 310,009 17 | 1,204.09 17 1 
SOU AM EE oc, 52 cs cc 00 00 35 316615 0 0 165.947 6 2 482.562 6 2 
Dubin Wicklow, and Wexford .. 2 oe 984 1,215,030 0 0 592,173 2 11 1,*07 203 2 It 
Dublin and Kingstown .. «2 ss oe 8 350,000 0 0 62,04 9 6 412,004 9 6 
Grreat Southern and Western .. .. os 413 5,417,079 15 0 645,055 0 9 6,082,131 15 9 

Irish North-western .. .. of ee e+ oe 85 706,073 19 1 30,101 4 2 1,0:142 3 3 777,947 2 1 
a ee 13 49.825 12 8 27,053 6 6 76,833 19 2 
Londonderry and Enniskillen,, « 12 os 60 455,000 0 0 209,313 15 9 664.33 15 9 
Midland Grea Western .. 2. 10 we oe 2463 2,337,747 5 4 1,3:4,:30 1 6 3,651,877 6 10 
Fe ha dn. eee ae eee 154 61,010 0 0 29,399 8 6 90,417 8 6 

Newry and Warrenpoint, Including connecting 

mBco co ce ce 08 ce ce co ce 6} 119,918 0 0 43672 19 7 163.582 19 7 
ee 644 1,089,235 0 0 314,521 17 11 1,103 556 17 11 
Portadown, Dungannon, and Omagh .. «. 4l 355,614 ls O 125,;24 4 4 491,339 2 4 
*Watertord and Kilkenny .. .. 1. os oe 29 416,885 0 0 394,557 5 9 751,442 5 9 
Waterford and Limerick .. .. oe oo os 71t 929,652 10 0 39y,652 3 8 1,329,314 13 8 
“igmertcand Bante 1c cc cc ce ce 24 | 95.858 3 0 93648 | 8 195.536 4 8 
Waterford and Tramore .. .. 1. se os 74 } 58,000 0 0 19,555 14 9 77,555 14 9 
WOE se se: aemient Fae" ee 15343 | 17,762,041 14 8 | 6,211,064 17 O | 23,973,106 IL 8 














Lines leased or worked by other companies are marked in italics. 
* These railways wui be entirely purchaseabie uader the Act of 1844 ou the Ist of January, 1869. 


which must possess great value; and it is much to be 
deplored that they have not made them public property. | 
Although other circumstances have told against railways | 
in Ireland, the great cause of their failure as commercial 
speculations is precisely the same as that which has led to | 
similar results in England. The construction account has | 
been too high. The average cost per mile of railway in | 
Ireland is given by the commissioners as £14,425; a sum | 
practically out of all proportion with the demands for con- 
veyance likely to be made on the companies. In almost 
every instance the lines have been as well made as it was 
ible to make them. Tunnels there are few or none in 
reland; neither, as a rule, are the works heavy. But the 
uge is wider than in England—5ft. 3in.—and this has no 
oubt increased the cost, while it is equally certain that 
the facilities for transport are augmented in no small de- 
gree. But in Ireland such an augmentation was totally unne- 
cessary. The traffic on the hardest worked railway in the 
kingdom, if we except a couple of suburban lines, no 
roportion whatever to that which obtainsin England. No 
tterillustration of this fact can be found than that supplied 
by one of the Dublin daily papers, which, in recounting 
the part taken by the Great Southern and Western Railway 
in carrying ngers to Punchestown racecourse during 
the late visit of the Prince and Princess of Wales to 
Ireland, states with innocent triumph that so perfect were 
the arrangements that “no fewer than thirty trains left 
the Kingsbridge terminus during the day.” Only those | 


| 











by engines of the largest class, weighing twenty-six 
to thirty tons without the tenders, We find all over 
the kingdom that the means of conducting an im- 
mense traffic have been provided with a prodigal hand, 
but unfortunately the traffic never came, and the money 
has been wasted. What Ireland required was a cheap 
narrow gauge system, cheaply worked, and moderate fares. 
The existing system is about as useful to the bulk of the 
population as state coaches would be to the people of 
Rotherhithe or Wapping. 

As to the future prospects of Irish railway property 
the commissioners report in desponding tones. They 
point out that economy of working and greater 
efficiency would result from concentration and better 
Management; and that lower fares for passengers 
and a reduced tariff for the conveyance of goods are essen- 
tial to the development of the advantages which railways 
can bestow. But they admit that the companies are so 
impoverished that they cannot afford to sacrifice the pre- 
sent small profit for a little time even with the certainty 
of ultimately increasing it. For ourselves we hold that al- 
though the purchase of railways in Ireland by the Govern- 
ment appears not to be advisable, it is highly desirable that 
such aid may be afforded by the State as will permit a lower 
tariff to be adopted, and such other means of developing the 
resources of upon the whole a splendid system of railways 
as may appear advisable. Without such aid Irish railways 
can do little, and their owners hove little. With it the pros- 





furnace while running, it is by no means so easy a task to 
prevent the evolution of smoke in the act of stoking upalocomotive 
when standing still. As regarded the imposition of a penalty the 
Lord Chancellor considered that the best course probably would 
be to make the railway company responsible in the first instance, 
leaving them to settle matters, as they would doubtless take 
care to do, with their own servants. The clause, as then amended, 
was agreed to. 


TRE NAVY ESTIMATES. , . 

WE are happy to state that a chance exists that the nation will 
yet be spared in part the waste of funds which must follow on 
the adoption in their integrity of the proposals of the Chief 
Constructor and the Chief Controller of the Navy. On Monday 
night Mr. Samuda gave notice that on the House going into 
Committee of Supply on the Navy Estimates, votes 6 and 10, he 
would move that the building of two of the ironclad vessels of 
the Audacious class should not be proceeded with; that instead 
of them two turret ships should be constructed according to 
designs submitted to the Admiralty by private firms, and 
rejected on the recommendation of the Controller-General and 
Chief Constructor of the Navy in favour of their own official 
designs. The Times has taken the subject up and handled it 
well. 

By the time this reaches our readers Mr. Seely’s committee 
will have concluded its labours, We understand that the results 
are highly sensational; thus, among other things, we are told that 
the average price received by the Admiralty for old ships sold to 
Messrs. Castle and Beach has been £2 8s. 6d. per ton, while ships 
broken up in Government yards have always realised £4 per ton. 
So the money goes. 

THE INSTITUTION OF CIVIL ENGINEERS.—At the closing business 
meeting for the present session, held on Tuesday, the 19th instant, 
Mr. Charles Hutton Gregory, president, in the chair, nine candi- 
dates were balloted for and duly elected, including, as Members : 
Mr. Thomas Login, F.R.S.E., executive engineer of the Ist class 
in the P. W.D. of the Government of India ; Mr. William Teasdel, 
resident engineer, Great Yarmouth Port and Haven; and Mr. 
Edward Williams, general manager of the mines, collieries, and 
ironworks of Messrs. Bolekow, Vaughan, and Co., Middlesbrough ; 
and, as Associates, Mr. Henry Samuel Ellis, Exeter; Mr. Charles 
Higgins, surveyor, Islington ; Mr. William Hurst, Paddington ; 
Mr. Samuel Jdseph Mackie, Bayswater; Mr. John Palmer 
Smythies, assistant engineer, Furness and Midland Railway ; and 
Mr. Arthur John Whalley, Monte Video. It was also announced 
that Mr. Nicholas Charles Szerelmey had been admitted a student. 
The total number of elections during the session 1867-68 has been 
150, viz., 45 members and 105 associates, The register of the In- 
stitution now contains the names of 16 honorary members, 641 
members, 914 associates, and 123 students, in all 1,694, as against 
1,449 of the various classes at the same date last year, including 
at that time, 20 hon members, 591 members, 834 associates, 
and 4 graduates. The c of students has been created during 
the session just concluded to take the place of the old graduate 
class, which is now abolished. . 

ANGLO-AMERICAN TéLEGRAPH ComPaNy.—At an extraordinary 
meeting of the Atlantic a on the 2nd December, 
1867, a committee of the shareholders of that company was ap- 
pointed to advise their directors with reference to the position of 
the Atlantic Company, in relation to the Anglo-American Com- 
pany. The propositions submitted by that committee for ter- 
minating the existing agreement did not a to the directors 
of the Anglo-American board to be a fair adjustment of the ques- 
tion. Upon these negotiations being discontinued the Atlantic 
Company issued a pros dated January 8th, 1868, for the 
— of inviting su ptions for a preferential capital to 
enable them to pay the eo Compa::y the sum of 
£1,200,000, in accordance with the terms of the agreement of th 
1st March, 1866, The Atlantic directors having failed to obtain 
the sanction of their proprietors to the issue of such preferential 
capital, a pro} the terms of which were communicated to 
their shareho wage +. <—o atone the Lr magne 
rican Com on ebruary. proposition 
accepted be the Atlantic board onthe 9th March. Since that date 
the Anglo-American represented by their chairman, Sir R. 


A. Glass, has been engaged with Mr. Bi , the representative 
of the Atlantic board, and the respective solicitors to both com- 
panies, in settling the details of a working agreement, based on 
the wopesiiions of the 28th February. The matter has been 
finally justed in so far that a synopsis of the new agreement has 








been sent to the shareholders, 
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THE LEEDS EXHIBITION BUILDING. 
Aut the world knows by this time that an Art Exhibition was 


within 
our province, the Leeds exhibition building is so remarkable for 
in that we have thought it well to devote a 


Sood deal of space to its illustration. 


in number, and the ten galleries 
in connection with a num of smaller rooms, 
many cf which are lighted from the roof, which 
give a picturesqueness and, at the same time, a tone 
of feeling to the whole. As a depository for valu- 
able works of art, the Leeds has these 
great —_ over 2a Ay ildings, aw 
it is ectly venti is watertight 
and firey oof. Therefore we can assure the 
owners *of*pictures, &c., at the Exhibition that 
their treasures are perfectly safe in the build- 
ing. The galleries, as we have said, are ten in 
number, ing from 110ft. to 125ft. in length by 
28ft. in wid The communication between these 
galleries is effected by splendid staircases to the 
principal floor, whilst a terrace above connects those 
and the upper floor. From the block plan of the 
building it will be seen that the entire structure 
stands on a piece of ground of about 400ft. by 
250ft., and the objects exhibited are divided into 
numerous classes. The various rooms are so arranged 
that the lower floor contains the paintings by the 
old masters, although on the = floor we find 
e. 
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them again, but only on a small On the upper y 

floor the native and foreign artists, dead and living, } 

have ample room p) at their dis; where ye 
i 


these ladies and gentlemen will not find the studies 
“*hung” in the same style as at the Koyal Academy. 
The various s er rooms contain the museum of 
ornamental art ; and the chapel, which in itself is a 
gem, contains the medizval and other antiquities. 
he halls are hung with the portraits of Yorkshire’s 
celebrities. A further arrangement of a most useful 
kind is the refreshment department, which, from 
the ample means of cooking provided by the archi- 
tect, renders the three classes into which it is divided 
perfect in their arrangements. In some of the smaller 
rooms are collections of medals, gems, and small 
ornamental ironwork of a very elaborate description. 
The staircases, from their fine proportions, and from 
the classic sculpture, paintings, tapestry, trophies, 
plants, &c., er thereon, give an air of Eastern 
magnificence to the place, and one is at a loss to 
say which is the best, the architect’s or the sculp- 
tor’s work, “each making each sppear more - 
ing fair.” The decoration of the interior of the 
building is of a kind calculated to render the effect 
throughout cheerful in character and pleasing to 
the professional eye. There are, however, a few 
points on which extra ornament might be well ap- 
plied, such for instance, as the main entrance cor- 
ridor, the grand staircase, and the main gallery 
a ogee i . in wy - Exhibition comes into 
play, perhaps during the time it remains open some 
philanthropist may have some of the cone wall 
spaces painted after the manner of ‘‘ Maclise,” 
with subjects such as ‘Dorcas Distributin, 
Alms,” ‘The Good Samaritan,” or some su 
painting, illustrative of mercy and charity. And 
a = example once set, perchance some one at 
a future period may cause an historical incident 
or two, such, for example, as ‘‘ Miss Nightingale 
at Scutari,” so as to perpetuate the devotion of 
well-known benefactors to the cause of suffering humanity If 
these suggestions meet the eye of a man like Mr. Whitworth, 
we have no doubt that at least one of the fourteen spaces avail- 
able for wall painti will soon be in a fair way of being covered. 
We now come to the grand central hall, illustrations and details 
of which will be found on our two page illustration. 
gicke oentie tn ashe pe 
mstruction was en n t 
M.Uriich, OB, of GratGeaye en OB 
street, Westminster, and as the 
architect shines in the Infirmary 
building, so equally has the en- 
gineer won laurels for himself in 
the construction of the great 
central hall, or, more properly, 
winter garden. The iron building 
is intended for a winter garden 
for the patients, but now con- 
tains sculpture and works of the 
highest order of art, second, as 
we believe, to none ever exhibited 
in England. The perspective view 
of the interior will give some 
idea of the beauty of its design. 
The contractors, Messrs. Andrew 
Handyside and Co., of the Bri- 
tannia Ironworks, Derby, have 
executed this work from Mr. 
Ordish’s plans with their usual 
skill. This winter garden is 
of iron of the style shown in the 
two page engravings, and with 
its ornamental es, and hand- 
some iron and glass roof, forms the 
principal point of attraction in 
the ibition. The fountains, 
of course, are generally the ren- 
dezvous at such places, and those ROOM 
at Leeds are not only ornamental 
but useful, as the head of water 
which supplies them commands 
any spot in the building, so that 
for cleansing purposes or abate- 
ment of temperature in warm 
weather, as well as beauty, the 
cost of the fountains has been 
judiciously spent. The internal 
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instant by the Prince of Wales with | the 
Exhibitions do not come strictly 
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upper sashes and frames, and the skylight and the bars and frame 
are also of deal. 
The peculiarity in the construction of this central hall or winter 





garden, consists in the distribution of the strains, which are so | ing is completed the pawl is raised, and 


intermediate rib. 
The load on these latter is sustained by the upper 
girders and the corner rib, and by the lower 
‘ ers and the intermediate columns, although 


the summit of the ridge 
height of the ers in each tier is 5ft., second 
tier being 15ft. l}in. above the first tier, The 
columns are 32ft. in height, and the exquisite capital 
illustrated in this le occurs at a height of 


capitals ornamental spandrils spring to the lower 
girders, as shown in sections and details, form- 
ing arches between the columns. The rafters of 
the roof over the aisles occur at each column, and 
at spaces equidistant between the columns. 

rafters incline at an angle of 30 deg., starting from 
the level of the top of the columns, and entering 
the brick walls of main building. About 24ft. 
above the floor line, under each of these rafters, is 
a ribbed arch, consisting of two ornamental span- 
drils. There are two rows of gutters, one row 
at the base of the arch pieces or spandrils, at their 
junction with the lower girders, the other above the 
aisle rafters against the brickwork, forming the 
walls of the court. The six columns in each row 
are 24ft. 10in. apart. There are two rows of pur- 
lins connecting the arched ribs, and one row be- 
tween the aisle rafters, midway between their ex- 
tremities. The ventilation is obtained 

which aremade to open swinging horizontally, and are 


worked by a most simple mode of ing, 8) y 
adapted for the Leeds building by Mr. om 
Mowcrierr’s System oF MountTinc Guys.—On 
Tuesday last some experiments were conducted at 
loading 6}-ton 
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Wool with a 7-inch muzzle-] 
mounted on the plan invented by Captain Moncrieff. 
By the use of his system the inventor pro - 
gain all the advantages of firing over a solid parapet 
while preserving free lateral and neither ex- 
ing the gun and detachment nor involving the 
abour of raising and lowering the piece ; in other 
words, to gain the advantages of a barbette battery 
without its defects.” If we examine the subject at 
all we shall soon perceive the advantage of such a 
scheme. Guns mounted en barbette have been found 
to be comparatively useless from the vastly im- 
range and accuracy of small arms and artil- 
ery. But independently of this evil guns so 
mounted are more valuable than those protected by 
the parapet and fired through embrasures, because 
their fire is not limited to any particular angle, 
which must be the case with the latter, to say no- 
thing of the weakening of the parapet by the em- 
brasures, and the mark such openings afford to an 
enemy. The substance of Captain Moncrieff’s in- 
vention is to raise the gun into the position of a 
barbette gun ai the moment of firing, and to keep 
it lowered behind the parapet at all other timer, 
To do this he mounts his gun on a carriage resti 
on two movable iron ‘ elevators’ working on a ful- 
crum. A counterweight sufficiently heavy to rather 
more than balance the weight of the gun is placed 
between the elevators under their front or lowest 
i The whole rests on 4 traversing carriage. 
en the gun is elevated for — the whole sys- 
: tem is in a state of stable equilibrium. On the 
discharge of the piece the force of recoil disturbs 
this equilibrium, and as the counterweight rises the 
gun gradually sinks to the loading pealtion, where 
it is held by a self-acting pawl. As soon as the load- 
i the coun t de- 
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arranged that no outward thrust whatever is sustained by the | scends, once more raising the gun above the parapet. A friction 


infirmary walls which surround the winter garden. This is a most | band is fitted for the purpose of regulati 


important point, and the result has been obtained by the following 
method of construction :—The twelve columns, before mentioned, 
stand in two rows down the building, the distance between the rows 


its ascent. 

Norton’s Tube Pumps.—A letter has been sent to the Z'imes 
from Lieut. Wilberforce Clark, from Senafé,in which he speaks 
very highly. of the advan of these pumps. They do not 


being 37ft. 3in., leaving spaces on each side of about 13ft. 14in. | appear to be well suited to soil of a stiff nature, or one interspersed 
wide; these last spaces form the aisles, Immediately above these ' with rocks. The following extract shows where there appears to 
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be room for improvement. 
From the experience I have had 
of these well-tube pumps through- 
= the campai * one refrain 
m speaking of them praise. 
It hel been said that they were 
easily broken; to some extent the 
assertion is true; but it may safely 
be asserted that the natives of 
India would break anything of 
that nature, from the ignorance 
of the way in which to use it. 
The bolts which the handle works 
and those connecting the piston 
with the lever handle were too 
easily ae and Se on 
iron arrangement whi ) 
handle could be turned to the 
right or left, or directly behind 
the spout, was too easily liable 
to be snapped asunder, rendering 
the pump, perhaps at an im- 
portant time, useless. On 
another campaign, doubtless, if 
wanted, an improved form of 
head-pump will be given, pro- 
viding greater strength, greater 
stroke, and consequently a 
greater supply of water. But as 
it is, those who bave benefited by 
Mr. Norton’s ingenious invention 
must feel grateful tohim. The 
invention and its application 
appear ba me oe yy 
opport' y- ump o 
nature would be d the 
service at most places, to 
who in India wished to have 





dimensions of the winter garden 
are 15lft. long by 63ft. 6in. 
wide in the clear, covered 
~ ed ay -_ glass oe is on twelve cast-iron 

. own in sec! e capitals of these columns bein 
by Mr. Scott, R.A., and we leave our readers to judge of theis 
beauty from the illustration on the next page. 

The rafters over the aisles are of cast-iron with perforated 
arches, and spandrils of a very ornamental character, designed by 
Mr Ordish, are fixed over each column, as shown on the sections 
of large cut. Cast-iron segmental rafters, with perforated web, 
are used for the curved part of the roof. The upper portion of 
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columns is a frame of lattice girders ting them together. This 
frame, on plan, forms a rectangle of 124ft. 2in. by 37ft. 3in. The 
ers forming the frame are bolted to the arched ribs, which con- 
nect the larger with a smaller frame of girders, also of a rectan- 
gular form on plan, 99ft. 4in. by 12ft. 5in. The highest of the 
two frames of girders is made very stiff, being braced by stron 
cast iron cross pieces down the entire length, at a distance o' 
12ft. 5in. apart. This upper frame may thus be considered as 
) @ rigid structure, its weight and the weight of the greater part 





ty 
vexation of filtering, it would be 
invaluable. - 

TELEGRAPHIC SERVICE 7 InpIa. — The — gentlemen 
have satisf passed final examination in p science, 
held in ‘April lest, under Sir William Thomson, in the order 


annexed, and have commenced the course of P'biasen ara 
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Institution, Southam: ne Trinity Co! 
examination, have been awarded a premium of £50 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
espondents.) 


Corr 
ISOCHRONOUS GOVERNORS. 

Srr,—In answer to the remarks of Mr. Thomas Garnet (THE 
ENGINEER, 15th May, 1868, page 352) I have to observe, that in 
stating that the parabolic governor is “‘not capable of being 
adjusted to various speeds while in motion,” I meant to refer 
aly to forms of the parabolic governor already used or published; 
and I regret that I did not express that meaning more dis- 
tinctly. There can be no doubt that by the invention of suitable 
mechanism the parabolic governor may be made adjustable while 
in motion, without any sacrifice of isochronism. ‘ 

I may explain that the description of the governor which I pro- 
posed was copied from the draft specification of a patent; in w ich 
class of documents it is not usual to refer to any but existing and 
published inventions. W. J. Macquogn RANKINE. 

Glasgow, 16th May, 1868. 


FLOATING BATTERY AND FLOATING DOCK. 

Srr,—-The late George Rennie, Esq., C.E., devoted much 
of his time in designs for ‘“‘floating Martello” towers, and 
similar floating batteries. Floating docks, like ironclad ships, 
run into a good deal of money, and as they can only _be 
employed for a very short season, more especially for foreign 
stations, the idea has occurred to me to utilise their great base- 
ment. or platform, and form them into a combined ironclad forti- 
fications for the protection of our harbours, and as a means of dock- 
ing vessels, and I think it is an open question whether land forts 
or floating structures are best calculated for defence, considering 
the seemingly bad foundations land fortifications have been built 
on. As regards the fighting powers of an ironclad floating battery, I 
think no one will dispute, as it is quite possible to moor them, 
and move them with the chains in any direction that is required, 

We will suppose the structure end-on. We give an enemy & 
taste of one or ever so many heavy bow guns, as I may term them. 
Numerous cockle-shells of gunboats swarm around us. We ease 
off the mooring chains on one side and make taut on the other, and 
then favour them with a sweeping broadside from guns of the 
heaviest calibre, the bow guns fighting until we present the other 
broadside; and, when we consider we can introduce larger guns 
“than can ever be used on board ship,” I do not think the 
armour-plating need be carried to any great extent, depending on 
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the range and power of the guns to keep the enemy without range, 
or his shot well spent before reaching us. As it would require 
a little time to move such a structure from side to side, indented 
embrasures can be introduced, so as to obtain end-on fire without 
moving from side to side, as well as training the guns at aright angle 
tothe structure. As I wish to correct an erroneous impression about 
the floating docks constructed by the late firm of George Rennie 
and Sons, I have simply to state that the sea-water flowed into 
the middle chamber, and flowed out again as the water in the 
basement flowed in, and was pumped out; so it is this part of dock 
I have utilised for the battery. The top and sides of mid-chamber 
and top of basement will be armour-plated, and when the dock is 
used for docking purposes the port-holes are filled up with suitable 
water-tight hinged doors, so that the gun compartment forms part 
of the chamber for permanently supporting the dock in case of 
accident, or the bottom parts filling with water. I trust you will 
give the idea space in an early impression, -! 
JouN G. WINTON. 





13, Gladstone-street, 9th-May, 1868, 





A NEW PROPELLER. 

Str,—I kindly request of you to do me the favour to insert in 
your imestimable journal a few lines to the following effect, to 
introduce to the notice of its numerous readers the peculiar pro- 
perties of an improved apparatus for propelling ships or other 
vessels. A description of the construction, performance, and 
application of it I have given in the specification of the patent; 
the annexed diagrams will assist to exemplify the feathering of 
the blade or propelling arm, which is very simply effected, without 
either crank or gearing. I also wish in particular to draw the atten- 
tion of the reader, in the first place, to the fact that such a propeller 
can be used either in a horizontal, oblique, or vertical position ; 
secondly, it may be applied to various parts of a ship or other 
vessel at one and the same time. The diagram represents the so- 
called twin propellers—that is, one placed above the other—acting 
from one centre fixed in the keel, which gives it a direct propul- 
sive action, affording an economy of at least 30 per cent., if not 
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more, above the present mode of propulsion, which is worthy of 
special consideration. This form of propeller, or twin propeller, 
can only be used in a horizontal position, whereas the so-called | 
“companion propeller,” which are two propellers placed one on | 
each side of the keel, if it is desired to be used in a horizontal | 
position, but if in an oblique or vertical position, then they are 
placed one on each side of the vessel along the bulwarks; and, 
thirdly, the other peculiar properties are that this kind of pro- 
pellercan be made so that any of the blades or propelling arms can 
be easily unshipped while under water, and that it can be made to 
change from the forward into a reverse motion without either 
stopping or reversing the motive power. This form of propeller 
in the horizontal position is peculiarly adapted for flat-bottomed 
vessels, in the navigation of rivers or shallow waters. 

Joun A, Brown. 

326, Kingsland-road, London, N.E., May 12th, 1868, 


CAST IRON SEA-WALLS, 
Sir,—If your correspondent ‘‘Colonist” expects to make a 
stronger sea-wall with a reasonable quantity of cast iron than with | 
nite, I venture to predict that he will be disappointed. Granite | 
is, I believe, one of the best materials for sea-walls, being hard, | 
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The destruction of the wall referred to by “‘ Colonist” is due 
more probably to a defect in the form of the structure than toa 
default in the material. The proper form of the transverse section 
of a sea-wall has yet to be determined; butit is easy to show which 
are the worst forms; and, in the same section, to determine the 
place of the weakest part. ; 4 

There are many works in England the foundations of which 
contain cast iron, and are exposed to the action of the tides; but I 
am not aware that in any case they are made entirely of iron, nor 
are they exposed to sea water. Wrought Ap: is rapidly dis- 
solved in the sea, converted into muriates phosphates. 

Some varieties of cast iron are but slowly converted by sea water; 
but as we don’t known what thé varieties are, or in what circum- 
stances they may or may not resist, if is safer to assume that all 
iron is unfit for sea wor! Iron galvanised, that is to say coated 
with zinc, is said to wear very well in sea water, provided it 
be not scratched, but to be rapidly eaten away if the outer covering 
is rubbed off. This is explained by the theory of galvanic action. 

I advise ‘‘Colonist” to stick to his granite, and alter his 
sections. I shall endeavour, within the next fortnight, to suggest 
a suitable form of sea-wall. But first I should like to know what 
he means by a depth of 15ft.?_ Where does he reckon it from? If 
from low water the wall must be a very large structure, being some 
mniles in length. . 

As to “counteracting the effects of oxydation,” I don’t 
think that has been done yet. B. O. W. 

168, Bristol-street, Birmingham, May 14th, 1868. 





HAVRE EXHIBITION. 

Str,—May I solicit the favour of the insertion in your journal 
of the despatch I have received from the director of the Havre 
International Maritime Exhibition, which will open on the Ist of 
June, under the patronage of H.I.M. the Emperor of the French 
and H.1.H the Prince Imperial:— : , 

‘*To M. A. Lavigerie,— “ Havre, May 11th, 1868. 

“‘ Sir,—The jury will be elected immediately after the opening. 
- _. . A list of candidates will be handed to the exhibitors, who 
will-have the right to choose their own pgp and add fo the list. 

“‘Be kind enough to form a list of gentlemen willing to co- 
operate with us and propound thenisélves as candidates. . . . 
The jury will commence their meetings og June. 

“Besides the annual Havre Regatta it is proposed to have, 
in August, International Regattas. ; 

ed) ““Nicotm, Director.” 

I shall be glad to receive applications frou gentlemen willing to 
volunteer as jurors, also from persons interested in regattas, and 
will add that a maritime and medical congeess will take place 
during the Exhibition, and the committee of Havre desired me to 
make an — to all persons willing to assist us in promoting t he 
same, or desirous of making suggestions. 

I am desired by the chief committee to thank the English press 
for the assistance they have given to the ‘‘ Havre International 
Maritime Exhibition.” 

Atr. D. pE Lavicert£, Commissioner Delegate. 

5, Crosby-hall Chambers, Bishopsgate, May 15th, 1868. 


MANCHESTER WORKSHOPS. 

Srr,—I beg to call your attention to several errors in your re- 
port-of Nasmyth, Wilson, and Co’s. works at Patticroft, which 
appeared in oy! last issue, page 360. Refetting to the new 
foundry, smiths’ shop, fitting and erecting hops, you say these 
‘have lately been completed under the direction of Mz. Nuttall.” 





This is inaccurate, as they were erected from the ¥ gis and 
under the immediate personal supervision of Mr. hn; the 
ae a of this establishment, to whom also be the 
credit of € 


e modification in the arrangement of the valve motion 

for the blowing engines referred to; and in the last carasiene, you 

say that “all the main forgings of these £ engines are eon 

Mr. Nuttall’s plan of cross and diagonal piling;” which should have 

7. Wilson’s and Nuttall’s patent plan of cross and diagonal 
ng, &e. 

By correcting these errors in your next issue you will oblige. 

Bridgewater Foundry, Patricroft, near J. NUTTALL. 

Manchester, 19th May, 1867. 
—_—— 

COSTLESS ENERGY.—A PROBLEM IN CHEMICAL PHYSICS, 

S1rk,—Some few years ago a great deal was said and written 
about “ costless power ”—the utilisation of the perpetuum mobile 
contrived in nature by the agency of solar force. Since that period 
the conclusions arrived at by Mr. Jevons and others, in relation to 
our supplies of mineral fuel, have given a fresh stimulus to the 
exercise of ingenuity in speculations connected with this topic. 
Granting that these speculations belong for the most part to the 
domain of theory—that they should be accepted at present merely 
as scientific exercises—they may be nevertheless neither so futile 
nor so fallacious as were the attempts, chronicled by Mr. Dircks, to 
realise mechanically an artificial perpetual motion. Of course the 
utilisation of the energy of wind and water as an adjunct to, not 
as a substitute for, that stored up in fuel is a purely practical 
question; it is otherwise, while coal is yet available, with sugges- 
tions to supersede steam power by any application, however 
ingenious, of the less concentrated 
energy which exists ready to 
hand, and which we may term 
“ costless.” 

But is it even theoretically 
possible, without going after the 
power—seeking it where it may 
be derived from visible or palpable 
energy—to realise at will the 
conversion of costless heat into 
effective work? For instance, 
there is an unlimited supply of 
heat stored up in the atmosphere 
around us, even in the coldest 
days of winter; can we utilise 
this? Dispensing with the old 
expedient of a difference of tem- 
peratures in the production of an 
expansive force, can we convert 
into work the sensible heat of an 
atmosphere at a temperature, 
say, above 32 dey. Fah., and this 
without any consumption or per- 
manent conversion of materials 
having a money value? Or is there a law, which by no device we 
can escape, which places its veto upon any attempt to rob the 
atmosphere of its heat and to convert this into motion, thus 
solving the problem of costless power under its simplest and most 
unpromising aspect? This is, I think, an interesting question, and 
one which will require some little consideration before it can be 








| definitively answered. 


When we evolve a gas by means of chemical action—say, by the 
addition of a strong acid to an alkaline carbonate—and utilise this 
gas in the production of an expansive force, the greater portion at 
least of the heat which becomes latent in the gas appears to be 
derived from the surrounding atmosphere,* and heat from the same 
source becomes converted into work. Now chemistry may supply 
us with a means of regenerating, in what we may term the ‘‘con- 


| denser” of our prime motor, the carbonate consumed or converted 


in what we may term the “ boiler,” so that we shall not be under 
the necessity of consuming supplies of alkaline carbonate in the 


| same manner as we consume coal, The quantity of heat absorbed 


from the atmosphere during the expansion of the gas, minus the 





quantity converted into work, is a ae hg nye ont rendered 
sensible, and is ultimately again atmosphere. So 
that we are not here, I think, in presence the fallacy of the arti- 
ficial perpetual motion; we utilise a chemical affinity to generatea 
gas which derives its expansive force from the heat stored up in 
surrounding bodies, and we afterwards employ a chemical device— 
| seeagpe 4 be  rpsacasn OF re-combine this gas with the alkali 
rom which it was se F 

Does this mean that the problem of costless power is already 
theoretically solved, under conditions in which we do not go in 
search of nature's visible energies? Perhaps not! Our c' 
device _ Ly ge be a a, of 
tion is, whether this a mt veto is necessary c 
whether it is the co: ae of a law, or whether it merely 
necessitates a fresh device in dealing with the question, or the 
sacrifice only of a portion of the work effected. In order that 
this question may be answered, I must describe seriatim the steps 
and the results in one of the chemical cycles to which I refer. 

1. Add strong acetic acid to carbonate of potash (in the “‘boiler” 
of the prime motor). Acetate of potash in aqueous solution will 
be formed, and carbonic acid will be evolved, with the production 
of an expansive force. 

2. Add alcohol to the acetate formed. 

3. Pass carbonic acid gas (from the exhaust) through the solu- 
tion of acetate of potash in alcohol (transferred to the ‘‘ con- 
denser”). Carbonate of potash being insoluble in alcohol will be 
precipitated. . 

The cycle may be said to be complete, but alcohol and acetic 
acid, together with some portion of water, remain in admixture. 

It may be found that the work necessary to effect the separation 
of these bodies is the equivalent, or more than the equivalent, of 
that which could be performed by the motor. In the former case 
the result might be traced to a law at present unknown or 
involved in obscurity. On the other hand, it seems possible that a 
clear acquisition of energy might, under certain conditions, be 
found to be effected by means of this or some similar process. 
There seems here to be scope both for chemical ingenuity and for a 
conclusion which, in any case, would be of some interest. I have 
myself neither time nor opportunity to determine these points, 
but there are doubtless many investigators who, viewing the 
importance of the problem—at least, in a theoretical point of view 
—might be inclined to give their attention to its experimental 
solution or disproof. Desmond G. Firz-GERALD. 

6, West-street, Battersea Park. 








THE INSTITUTION OF CIVIL ENGINEERS. 
May 12th, 1868. 
CHARLES Hutton GREGORY, President, in the Chair. 

THE paper read was “‘ On the Durability of Materials,” by Mr. 
Edwin Clark, M. Inst. C.E. P 

The author expressed the opinion that a series of papers devoted 
not so much to the special application of those philosophical prin- 
ciples which formed the basis of\practice, as to the consideration of 
the principles themselves, would be of great interest ; as numerous 

uestions occurred which could be more effectually discussed in their 
shotiast capacity, than in connection with the practical applica- 
tions out of which they arose. Well established fundamental 
principles had been arrived at on many subjects, which it was 
advisable should be definitely recorded. ‘ 

The list of materials used by the engineer was small. It in- 
cluded stone and timber among natural pete ner and bricks 
and cement and the metals amony artificial products. It was diffi- 
cult to state, even approximately, the positive life of either of these 
articles. The durability of any material depended, not only on its 
own inherent properties, but principally on the agencies to which 
it was exposed ; as, for instance, the effects due to climate. 

On examining all the facts, and seeking some common character- 
istic, it was found that among all the causes of decay humidity held 
the first rank. The decaying influence of humidity was evidently 
dependent on other coincident circumstances. The mere presence 
of water, or even of a saturated atmosphere, was not sufficient to 
induce rapid decay, which appeared to be caused by humidity only 
under peculiar conditions. One of these conditions was well 
known by the popular title of dampness. The decay caused by 
dampness, as in the case of dry-rot, was as effectually prevented 
by the nce of water as by a constant current of air, whether 
solely dry or saturated to any degree of humidity. Damp, 
therefore, was not the mere presence of moisture in the ordinary 
form in which it was held in solution by the atmosphere. If an 
inygrometer were placed in a damp situation it would simply indi- 
cate perfect saturation ; no evaporation took place, but the cotton 
covering of the wet bulb was speedily covered by a peculiar mould, 
well known by its fungus-like odour, and in a short time it was 
converted into an impalpable powder or ash. Under similar cir- 
cumstances timber, leather, paper, and all like materials, under- 
went the same rapid decomposition ; vegetable gums and oils that 
were insoluble in water, and even dry hard paints and varnish, be- 
came soluble and liquid. Massive timbers were rapidly disinte- 
grated to the core, entirely losing their weight, though still retain- 
ing their form ; and they were often totally free from apparent 
moisture, although at times dotted externally by drops of brilliant 
water. Damp spots were, moreover, peculiarly hygrometric, indi- 
cating atmospheric changes with remarkable precision, and tem- 
porary desiccation in no way disturbed this process. The peculiar 
odour which always accompanied this condition was one of the 
best tests of its existence ; and the expression that a room smelt 
damp was strictly correct. The effects were, within certain limits, 
intensified by increase of temperature and absence of light, and 
arrested by poisons destructive to vegetable life. If this pheno- 
menon of decay were more closely examined the process would be 
found to resemble, in many respects, a slow combustion. The 
ultimate results of combustion and decay were strikingly similar ; 
the union with oxygen was slowly effected, and the residue was 
more or less diluted with foreign substances ; but whether bodies 
were burnt or decayed the remains in the ashes were substantially 
identical. Decay might thus, to great extent, be looked upon as a 
decomposition, resulting from the slow chemical combination of 
oxygen with the matters decomposed. Now if slow combustion 
were the cause of decay, and that particular state called dampness 
were so important an accessory, the inquiry naturally suggested it- 
self, what connection existed between those agencies, or in what 
way could damp promote the absorption of oxygen? In the case of 
organic substances the presence of vegetation in the form of 
fungus or mould was an invariable characteristic of decay, and the 
decomposing effect of all vegetable growth was ond question. 
It might be said that the vegetable growth alluded to was the 
effect rather than the cause of decay. Doubtless the spores of 
microscopic fungi followed the law of all other seeds in vegetating 
only under the peculiar conditions of soil, light, and moisture which 
were adapted to their growth ; dampness and partial darkness, and 
absolute quietude, and even decay might be essential to their ex- 
istence ; and therefore it was only under such conditions that they 
appeared at all. But nevertheless, when they did appear, their 
presence rapidly accelerated the decay, and they furnished a vital 
medium, capable of accomplishing the observed effect—combustion, 
or slow union with oxygen of the substances on which they throve. 
It was probably by some such chemical or vital action the fact 
could be explained, that even the hardest rocks were rapidly de- 
composed by the growth of lichens, or that decay should be 
arrested by poisons which could exert no other influence than the 
prevention of vegetation. It was equally remarkable that in the 
putrefaction or rapid chemical decomposition of animal and vege- 
table substances the same profusion of the lower forms of animal 
as well as vegetable organisms characterised the phenomenon. _ 

Whatever might be the cause of decay, moisture was an indis- 

ble el t. Dry air was incapable of decomposition. 





eu An equivalent of the same base, d with acids, prod 
nearly the same amount of heat.”—Miller’s ‘‘ Elements of Chemistry,” part 1, 
p. 352, 





@Vater was a carrier of oxygen in a potent form; and it was only 
from water, and more especially when in the form of vapour, that 
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the oxygen for decay could be obtained. The durabi 

of tin avout vel tu Gended and St. Peters was due to the 
absence oisture, and the importance of some shelter for timber, 
and of thoro¥gh. ventilation wherever it was employed in this 


moist climate, was corollary. 
The durabitity of metals tik e that of organised substances de- 
ed mainly on the resistance they offered to combination with 
oxygen, and thus their decay might also be regarded as a slow 
combustion. But their durability further depended on the 
character of the oxides formed on their surface. Iron exposed to 
moisture was soon coated with rust, in the form of hydrated per- 
oxides, and as these oxides did not adhere to the surface, additional 
flakes Ce formed and fell away, until the whole mass was 
destroyed. rought iron in a pure dry atmosphere suffered, 
practically speaking, no deterioration in any lapse of time. It was 
extremely durable in distilled water free from air; but it was 
slowly oxidised in a moist atmosphere, and with fatal rapidity in 
air or water containing free acids or other corrosive agents. It 
was, however, efficiently protected from such agents by paint, 
which adhered to clean iron with great tenacity. It was alsoa 
fact, not hitherto satisfactorily accounted for, that oxidation was 
to a great extent arrested by vibration. The painting of wrought 
iron girders and roofs, more especially in the neighbourhood of 
smoky towns, was a precaution of the utmost importance. Every 
care should be taken to expose the iron as freely as possible to the 
air, to leave no hollows where water could collect, to avoid the con- 
tact of damp earth, and especially of vegetation, and to throw the 
material into the form of heavy bars rather than thin plates. 
Painting was more economically performed and was more effectual 
when constantly attended to than under the vicious practice of 
eying on three or four coats, and then leaving the work for years 
till the paint all peeled off with a layer of rust attached to it, 
The Britannia Bridge furnished a striking illustration of the value 
of this system. The maintenance had been effected by two or 
three men constantly on the work, who attended to the slightest 
symptom of local discolouration, As a consequence the author 
did not hesitate to express his firm belief that the total loss from 
rust of the 10,540 tons of which the tubes consisted did not in 
twenty years amount to a single pound weight. 

Cast iron when exposed to the action of sea water slowly de- 
composed, the iron being dissolved, leaving behind a graphite or 
plum . The action was, however, superficial and very slow. 
It could be preserved by pe where accessible for that pur; 
and by any protection which prevented continual sanenel of the 
surrounding medium, as when enclosed by brickwork or masonry. 
In fresh water it suffered no such deterioration, and under ordinary 
—— its durability in a pure utmosphere appeared un- 

m . 

In the case of zinc, although the bright metal oxidised even more 
rapidly than oe we the oxide adhered with such tenacity to the 
metal that it afforded an efficient protection agaiast the continua- 
tion of the process. To this property the metal owed its great 
durability, more especially as its oxide was insoluble in water. In 
the presence of any solvent of the oxide this metal was so speedily 
destroyed as to be practically useless unless protected by paint. 
The destruction of zinc in smoky districts was, however, princi- 
ew due to galvanic action. A similar action produced the rust- 

g away at the base of iron railings when fixed in stone work, as 
was usually the case by being run in with lead. The contact of 
copper with the iron plates of a vessel was also a source of great 
danger ; and there were numberless other instances in which the 
contact of metals of different conducting powers was equally de- 
structive. In all such cases the use of paint furnished, at any rate, 
a temporary remedy. 

It was difficult to over-estimate the value of the introduction of 
the process of coating iron plates with zinc, by simply cleaning and 
immersing them in the molten metal. All that had been said on 
the subject of zinc applied equally to galvanised iron, as it was 
called. In a clear atmosphere its great durability, its stiffness, its 
freedom from expansion, and its economy were all qualities of the 
highest value; while on the other hand, without constant painting, 
it was wholly unfitted for the atmosphere of smoky towns or 
manufactories, or even stations where it was exposed to the fumes 
from locomotives. Both the corrosive and the galvanic actions, 
which in such cases were so destructive, did not cease with the 
destruction of the zinc, which was soon effected, but continued 
also to act with fatal effect upon the iron itself, as might be seen 
in many railway stations and sheds near manufacturing towns. 
The corrosive tendency in zinc and iron obliged the use of the less 
oxidisable metals, copper andlead. Lead slowly absorbed oxygen 
and carbonic acid in moist air. It was acted upon by certain 
waters, and was occasionally riddled with holes by the larve of an 
insect ; and its expansion and contraction required to be carefully 
allowed for in its use. Its ductility rendered it a valuable ma- 
terial. Copper might, however, in many instances be used with 
great advantage in its stead. 

The action of sea water on copper was so important that it was 
particularly alluded to. The object in covering a vessel with 
copper was solely to prevent the adhesion of barnacles and other 
molluses. This property was not due to the poisonous quality of 
its salts, as was sometimes asserted, nor was copper used on ac- 
count of its durable qualities ; on the contrary, its value depended 
on its slow destruction. The chloride of copper formed beneath 
the attachment of the barnacle being a soluble salt, the creature no 
sooner effected a lodgment than it was at once set free by the solu- 
tion of the salt, while the salts which formed on zinc or iron being 
insoluble, the plate was rather protected than otherwise by the 
tenacious parasite. Hence the difficulty of devising an efficient 
paint for iron ships; for while, on the one hand, it must be 
slowly soluble in water to prevent this adhesion, it must, on the 
other hand, be sufficiently insoluble to be durable, 

_ Ordinary oil paint was the most efficient material for protecting 
either metals or wood from the effects of moisture and air; but all 
oils, resins, and gums exposed to air, and especially to the light of 
the sun, oxidised and burnt away with more or less rapidity, 
leaving & powdery residue behind. As a preservative of paint 
against the heat of the sun and light, attention was directed to 
pe virtue of a coating of silicious sand, dredged on the paint while 
wet. 

The durability of matter was a subject of the highest philoso- 
phical interest. The universal law on this planet apeared to be 
that no form should be ewe one Never-ceasing destruction 
and reconstruction were characteristic, within the range of the at- 
mosphere, of everything that existed, whether as regarded or- 
ganic life or inorganic matter ; and it was probable that even the 
atmosphere itself was subject to the same diene, 








OCCASIONAL PAPERS ON DRAINAGE. 
No. I.—DISINFECTING. 

SEWAGE consists of such a multitude of substances that it is 
very difficult to prescribe a material or a process that shall render 
it inoffensive without destroying its fertilising properties. Sewage, 
considered chemically, contains the following elements, organic 
and inorganic:— 

Water, Ho.—Simple gases: oxygen, O; hydrogen, H ; nitrogen, 
Az; chlorine, Cl. Simple solids: sulphur, 8; silicun, Si; carbon, C; 
bromine and iodine (?), and various metals. 

Acids.—Phosphoric, Pho’; sulphuric, So*; nitric, A,O5; sul- 
phurous, So*; nitrous (?); hydrochloric, ClH; Silicia, Si0%; 
carbonic, Co’, &ec. 

Bases.— Potassa, Ko; soda, W,0; lime, C,o; magnesia, MgO; 
oxides of iron, Fe"O"'; alumina, Al?O*; ammonia, AzH®; oxide of 
carbon, Co; &c.; also various hydrocarbons. 

All the above, and probably many others in small and variable 
quantities, exist in the sewage of every large town, more or less 
combined, mixed, or dissolved, according to circumstances of tem- 
perature, pressure, &c. The most offensive substances in sewage 
are sulphuretted hydrogen, SH (or hydrosulphuric acid), bisul- 





phide of carbon, Cs*; ammonia, A,H*; and, probably, certain 
abominable hydrocarbons which have yet to be analysed. 

It is no wees tenth te ane a ieee Sean 
sewage is poisonous, tho its a > pees 
natural or artificial ventilation. But sewage nous 
when mixed with drinking water, or otherwise introduced into the 
alimentary canal. The most useful element in sewage, as a ferti- 
lising agent, is the ammonia. Various nostrums have been pre- 
scribed for disinfectin g sewage, without losing the ammonia. po 
may be classified as follows:—1, caustic, or hb: pic, as sul- 


phuric acid; 2, oxidising, as chlorine, xide of iron, nitric acid; 
3, absorbing, as pimven | sand, turf; 4, antiseptic, creosote, soot, 
sea-water, gas-tar; 5, neutralising, lime, hydrochloric acid; 6, pre- 


y 
cipitating, alum, silica (gelatinous). None of these have, as yet, 
afforded means, first, of rendering sewage matter innocuous; and, 
secondly, of preserving the nitrogen, or, in other words, “fixing 
the ammonia.” 
1. Caustic substances (sulphuric acid, quicklime, &c.) are very 
expensive when in a sufficiently concentrated form to disinfect. 


tiful Campifia of Rens, or from the famous “ Chornaia Zemlia,” 
the black earth of Russia, we will find nothing offensive in that. 
The natural inference appears to be that sewage, as usually taken 
from towns, is either too stale or too concentrated, an assumption 
higbly probable in the case of old towns, where the sewers are 
made to off not only the daily refuse, but a portion of the 
filth accumulated during a century or two. It may be useful by 
the way to observe that sewage water is usually alkaline, whereas 
it would probably have a slightly acid reaction, if it were 

away before the organic matter contained in it is decomposed. 








FOREIGN AND COLONIAL ance ee 

Tae Southern of France Railway Com pears to be m 
good progress with its P ane an te The total outlay 
made upon this portion of the system to the close of 1867 was 
660,058, of which £610,065 was expended in 1867. In January, 
1 traffic was fully commenced on the Montrejeau and Pau 





, a 
they can only do this by burning all the o: matter—that is to 
say, by destroying some of the most valuable i ients. It may 
be argued in favour of sulphuric acid—first, that it can be obtained 
very cheaply by the spontaneous decomposition of iron pyrites; 
secondly, that it fixes the ammonia by combining with it and form- 
ing a crystallin®@, soluble salt, These two arguments are di 
of by observing—first, that the sulphate of ammonia is not easily 
decomposed by the air, the soil, or the plants, or in other words, 
that the ammonia in that salt is not assimilable; secondly, that 
the value of sewage manure is seriously affected by the introduc- 
tion of large masses of iron; thirdly, that iron pyrites frequently 
contain copper, which is destructive to vegetation. Lime will be 
treated under the fifth head. 

2. The second class comprises substances such as nitricacid, A,O*. 
which yield by decomposition a large quantity of oxygen, or of 
others, such as chlorine, which decompose water, up the 
hydrogen and setting free the oxygen. These substances also 
disinfect by burning the organic matter. They are very corrosive, 
ee f the chlorine gas, and destructive to life and to build- 
ings. If applied to manure they will destroy some of its most 
valuable elements. 

3. Charcoal is capable of absorbing very large volumes of various 
gases, but loses this property if it has been soaking for some time 
in water. Sand, turf, earth, ashes do not disinfect unless used in 
very large quantities. It is now well understood that the disin- 
fecting process that goes on in our fields is due, not to the soil, but 
to those best of all chemists, the plants that feed onit. If an 
attempt were made to disinfect sewage in transitu by means of 
sand, turf, &c., the passages would be choked; and if the process 
is applied before the sewage reaches the drains, then there must be 
a vast system of earthworks at the head of each drain, unless the 
sewage is carted away in the solid form, as recommended by the 
advocates of the ‘‘ Moule” closet —very good for agricult dis- 
tricts, but impracticable in large towns. Gypsum is eens 
—— y some engineers and farmers. (Formula, So’, 

av, 

4. Creosote arrests decomposition, but can scarcely rid sewers in 
which decomposition is commenced of their sulphuretted hydrogen, 
&c. It destroys insects, worms, grubs; so does soot, sea-water, 
gas-tar. Unfortunately, all these are expensive. Petroleum is 
pe | beneficial to vegetation, and is said to preserve the vine from 
oidium. 

5. Lime applied to sewage water acts in three ways:—First, it 
retains, by its affinity, several acids, especially sulphuretted hydro- 
gen, SH; secondly, it forms a paste which recipitates and retains 
most of the other elements; thirdly, it is also slightly caustic, but 
it displaces the whole of the ammonia. The action of hydrochloric 
acid is exactly the reverse; it retains the ammonia, it combines 
with the basés, but sets the acids free, especially carbonic acid, 
Co’, and hydrosulphuric, SH. The latter is poisonous; the 
former, though not directly injurious to the lu is very 
dangerous for persons cleaning the sewers, as it disp’ the air 
that is absolutely necessary to support life. Against this it may 
be urged that carbonic acid, being heavier than air, never rises 
high above the level of the water, and that sulphuretted hydrogen, 
SH, is easily dissulved by water. 

6. Some substances have the remarkable property of precipitat- 
ing all the organic matter contained in water, retaining in the pre- 
cipitate more or less of its salts, acids, bases, and gases. um 
(sulphate of alumina and of protoxide of iron) clarifies water 
rapidly, but without purifying it completely; it hardens the 
water, and renders it unfit for agricultural purposes. This re- 
agent, being expensive, may be replaced by a cheap sulphate of 
iron, as explained above in first class. Silica acid SiO’, when 
freshly liberated from any of its combinations, assumes the form 
of a jelly, and is then capable of retaining a large quantity of 
foreign matter. The jelly may be prepared by digesting common 
flint stones in a closed vessel (Papin’s}, together with pot as a 
solvent, the latter being venteied caustic by the addition of lime, 
which absorbs any carbonic acid that may be associated with the 
alkali (see Ransomes’ patents). The product is silicate of potassa, 
SiO*, KO, and by dissolving the potassa in an acid the silica is 
separated. There are many other modes of obtaining silica in the 
gelatinous form, This has been proposed as a means of fixing the 
ammonia. 

Another precipitating agent is common magnesia (MgO or Co’, 
MgO), which, combined with phosphoric acid (Pho*) and ammonia 
(A,H*), forms a double phosphate well-known to analytical 
chemists, being nearly insoluble in water. This material is, per- 
haps, worth a trial in districts where it can be obtained cheap. 

recipitating agents are expensive; they retain the ammonia so 
completely that the latter never reaches the roots of the plants; 
they are not soluble, and worst of all they ually assume the 
solid form; causing hard incrustations in the ins and passages. 


Thus the whole list is exhausted, without having suggested one 
perfect disinfecter or deodoriser. One of the best appears to be 
hydrochloric acid (C1H); it is cheap, very soluble, and retains all 
the volatile ammonia, which it precipitates together with a large 
quantity of steam. 

Chlorine combined with calcium and lime forms an oxichloride 
which is well-known as as a deodoriser under the name of chloride 
of lime. This salt is easily decomposed, so are all the oxichlorides 
and oxisulphides. If we sprinkle an acid on it and then expose it 
to the action of oxygen, it will emit chlorine, the most powerful 
disinfecter known. But it will emit this destructive gas very 
slowly. Chloride of calcium (CaCl)—very different from the pre- 
ceding—is a hygroscopic salt, and cannot be considered a disinfecter. 
It is expensive. 

It is not our intention to propose any disinfecting process, but if 
it were necessary to do so we should submit the following plan as 
deserving a trial:—Apply at the head of the main sewer an excess 
of hydrochloric acid, which will retain the ammonia, and form a 
salt (C1IH, A,H%) which the sewage water will rapidly dissolve. It 
will also render the latter more fluid by Geostelan many of the 
solids suspended in it, especially the carbonate and sulphate of 
lime. At the lower end of the sewer, where the sewage is collected, 
apply a little lime, just enough to neutralise the excess of hydro- 
chloric acid. 

But it may be doubted whether any disinfecting process be 
necessary in a well-arranged system of drains or sewers. The re- 
fuse of towns and houses should be eliminated as fast as it is pro- 
duced, and conveyed immediately to the land. If the drains have 
a sufficient fall, and if the sewage is not too concentrated, there 
will be no poisonous effluvia from traps and gullies, such as exist, 
unfortunately, in some parts of London. On the field it may be 
collected in a pit, and spread on the land in winter or at night. 
Sewage is said to contain all the elements necessary for the nutri- 
tion of the most useful plants. If it does, it does not contain them 
in the proper proportions, otherwise it would not be offensive. 
If we examine a sample of soil takén from the 7. ey 
gardens in the neighbourhood of London or Paris- from the beau- 








tion, and the company is now working in a complets manner a 
continuous arterial line of 203} miles, directly uniting Bayonne to 
Toulouse. The State, on its side, has completed a gap of 
My miles which separated Collioure from Port-Vendres. The St. 

me tunnel was carried through in June, 1867, and the company 
having received the branch from the State was enabled to commence 
traffic upon it in August. Between Auch and the Tarbes line the 
state of affairs is as follows:—From Auch to Miranda, a distance 
of 174 miles, all the works are now in full course of execution, 
surveys made in order to avoid a tunnel traversing the Vienau 
ridge having been approved in June. The activity which is being 
displayed in the prosecution of the works induces hopes that the 
section will be opened for traffic at the commencement of 1869, 
Between Miranda and Villecomtal, plans, prepared with a view of 
avoiding the expense and unforeseen contingencies of three tunnels, 
were approved in August, 1867, and the works have now been let 
over the whole distance. An iron viaduct, 833ft. in length, is 
about to be undertaken in the valley of the Osse; and, notwithstand- 
ing serious difficulties of execution which occur on the section, it is 
hoped that it will:be completed by the end of 1869. From Ville- 
comtal to the line from Mont-de-Marsan to Tarbes the definitive 
direction of the route to be taken still remains tobe fixed, The 
directors appear to have come to the conclusion that a junction at 
Vic must be adopted in preference to one at Andrest, having 
both to the general interests of the district and also to the avoidance 
of expense. The works on this still undetermined portion of the 
route are com tively easy, and may be comple at the same 
time as those ee Miranda to Villecomtal, so that the whole line 
from Auch will probably be opened before the close of 1869. The 
Pyrennean network will then be opened over its entire extent. The 
company has also a ‘‘ supplementary network” on hand, its total 
extent being 383} miles. This network may be analysed as follows: 
Lines purchased by the pany, 41§ miles; lines to be executed 
by the State, according to the law of 1842, 1049 miles; lines to be 
executed by the company, in consideration of subventions amount- 
ing altogether to £3,080,000, 2374 miles. Of the whole length of 
383] miles, 863 miles are now open for traffic, and the remainder 
is either under survey or in course of execution. The total ex- 
penditure made on the supplementary network for Py ~y sur- 
veys, or works, amounted at the close of 1867 to £2,379,652. On 
aline from Port-Vendres to the frontier of Spain the shafts in 
connection with some tunnels have been sunk, and everything is in 
readiness for the commencement of the works; the length of the 
line is only 6§ miles. The next line of the supplementary network 
—that from Rodez to Montpellier, 131} miles—is a much more 
formidable affair. It is divided into four sections, the first between 
Montpellier and Paulhan, extending over 25g miles. The principal 
works of art on this section are pleted, especially the Roque- 
male viaduct, comprising six arches each of 26ft. 8in. span, as 
well as a bridge over the Herault, comprising six arches each of 
72ft. 2in. span. Of two tunnels which occur on the section, and 
which are of the aggregate length of 1773ft., one is completely 
finished, and the other will be pierced in the course of June, that 
is, next month. The way is laid between the Paulhan station and 
the Herault bridge; and contracts have been let for the station 
buildings as well as for the ballasting and laying of way. A con- 
vention concluded with the Paris, Lyons, and Mediterranean Rail- 
way Company has regulated by common consent the use of the 
Montpellier station, where the section will terminate; traffic 
is expected to be commenced upon ‘the section in the 
course of 1869. On the second section from the Lodéve line 
to the line from Graissessac to Milhau, 134 miles, the route is not 
yet definitively approved, some local opposition having been a 
rienced. On the third section from Latour to Milhau, 45 miles, 
considerable progress has been made with the acquisition of lan 
in most of the communes between Latour and the Bousquet. The 
works have been let for a distance of 74 miles from Latour, and 
will be let next month (June) upon the following 74 miles. By 
the end of the year it is expected that the works will be opened on 
the whole length of the section with the exception of a ga of 65 
miles between the Col du Poirier and St. Rome, the plans of which 
have not yet been definitively approved. The fourth section 
extends from Milhau to Rodez, a distance of 46} miles; the plans 
have now been approved, but no progress appears to have been yet 
made with the works. The next line of the supplementary net- 
work is one from Castres to Albi, 46} miles in length; the works 
are in course of execution on this line for a distance of 16] miles; 
they will Be attacked on the remainder of the line before the en 
of the year, and the whole line is expected to be de ey by the ead 
of 1869. An exaggerated price has been awarded for the lands 
required to be taken for the ey of this line. The last line 
in the supplementary network to be executed by the company is 
that from Carcassonne to Quillan, 317 miles in length; the route 
of this line is not yet definitively approved—indeed, the surveys 
for it are not yet quite completed. On the lines of the supple 
mentary network to be executed by the State the plans are 
approved and the works let between Lourdes and Pierrefite, a 
distance of 113 miles. Ona line from Montrejeau to Bagnéres-de- 
Luchon, 21 miles in length, the plans are completed, andin part 
approved, while the works have been let for a distance of 3} miles 
com ing at Montrej On the line from Toulouse to Auch, 
50 miles in length, the surveys have now been everywhere com- 

leted. 

“ At the commencement of this year it was calculated that 38,822 
miles of railway—or, as the Americans have it, ‘‘ railroad ”—were 
in operation in the United States. Forty years have been con- 
sumed in building up this very great length of railway, threp 
miles having been opened in 1827, 25 in 1828, 13. in 1829, 13.in 
1830, 77 in 1831, 445 in 1832, 186 in 1833, 156 in 1834, 184in ~~ 
319 in 1836, 422 in 1837,77 in 1838, 277 in 1839, 122 in 1840, 

in 1841, 297 in 1842, 137 in 1843, 211 in 1844, 348 in 1845, 466 in 
1846, 346 in 1847, 668 in 1848, 1125 in 1849, 1114 in 1850, 2438 in 
1851, 2470 in 1852, 2175 in 1853, 1726 in 1854, 1853 in 1855, 3374 
in 1856, 2465 in 1857, 1665 in 1858, 2016 in 1859, 1822 in 1860, 
1176 in 1861, 702 in 1862, 1389 in 1863, 582 in 1864, 919 in 1865, 
1535 in 1866, and 1926 in 1867. The most busy railway year in 
the United States would thus seem to have been in 1856, but since 
the close of the great civil war between the North and the South 
American railway enterprise has been again reviving. The extent 
of railway in operation at the commencement of this year in the 
six north-eastern states was 3926 miles; in the six middle-eastern 
states, 9560 miles; in the five south-eastern states, 5489 miles; in 
the seven Gulf and south interior states, 4651 miles; in the eleven 
north interior states, 14,764 miles; and in the three Pacific or 
western states, 432 miles. The most costly railways per mile in 
the United States would appear to be those of California. The 
whole cost of United States’ railways at the commencement of 
this year was £415,115,202, giving an nee of £16,692 per inile. 
About one-third of the 38,822 miles in working at the commence- 
mett of this year had a double line. Besides the aggregate 
distance worked at the commencement of 1868 there were 15,735 
additional niffes of railway projected in the United States, viz., 
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iles; 3224 miles; miles; Wisconsin, 1037 
miles; and Iowa, 1283 

The traffic of the Indian railway shows acertain feebleness 
this year, but it is still considerab! In the first eleven weeks of 
1868 the Bombay, Baroda, and Central India earned £86,386, against 
£95,645 in the corresponding od of 1867; the East Indian, 
£458,019 against £558,731 ; the Great Indian Peninsula (first eight 


weeks), £270,587, against £354,155; and the Madras (first me 
weeks), 351, against £87,707. The Bombay, Baroda, an 
Central India and the East Indian are euaptented 1 the Great 
Indian Peninsula has been working twenty-nine additional miles ; 
the Madras is unextended. The Great Indian Peninsula has suf. 
fered to sone extent from the defective state of some of its works, 
whicii are to be reported upon by Mr. G. Turnbull, late chief engi- 
neer of the East inden: but the East Indian has had no such 
difficulties to contend against, and yet we find a heavy decrease in 
its traffic. The Bombay, Baroda, and Central 7 ae Railway 
would, in the opinion of the B y Ch of C 

rendered of greater public utility if it were extended from 
Ahmedabad to Veerumgaum. The line will probably be also ex- 
tended to Delhi vid Neemuch. Certainly in its present form it is 
of comparatively limited use. Many other schemes of Indian rail- 
way extension are on the tapis, and the Home Government is 
understood to have requested the Indian Government to report 
It »ppears from an official paper that the 
total number of train miles run on Indian railways in 1866 was 
11,073,968 miles as compared with 8,220,541 miles run in 1865, 
The average number of train miles run per mile open in 1866 was 
3277, as compared with 2607 in 1865; and the total number of 
accidents of all kinds was 201 in 1866, as compared with 284 in 
1865. The number of persons killed on the Indian lines in 1866 
was 139, against 169 in 1865, and the number injured was 131 in 
1866, against 147 in 1865. The traffic would thus appear to have 
been conducted with more care in 1866 than in 1865. We have 
not yet received the figures for 1867, but we fear--judging from 
newspaper reports which have come under our notice from time to 
time—that they will not present any improvement upon those for 
1866. The list of fatal accidents is stated to be swelled by the 
reck] and care] of the native servants employed, while 
several persons appear to commit suicide annually by deliberately 
placing themselves in the way of passing trains. 











THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for 8ix Months. 

704. HENRY WILSON, Stockton-apon-Tees, Durham, “Improvements in 
meters, valves, ard cocks ‘or measuring, regulating, and di:charging liquids, 
gases, and fluids.”—2nd March, 163 

889. FREDERICK HENRY ELLIOT and CHARLES ALFKED ELLIOTT, Strand, 
London, “ imp im *’—A communication trum Pierre 
Gabriel Burdou, Paris. 16th March. 1868, 

960. ISAAC SOLLY LISTER, Laurence Pountney-hill, London, “ Improvements in 
hats and other cover ngs to the head, to obtain ventilation and comfort in 
= ”.-A communication frum George Deas, New York, U.S.—21st¢ March, 





1008. RICHARD SMITH, jun., Belper, Derbyshire, * Improved apparatus or ma- 
chinery for scouring and hu ling wrain and seeds, 

1005. MATTHEW PIERS WATT BOULTON, Tew Park, Oxfordshire, and JOHN 
IMRAY, Westm'nster Bridue-road. surrey, “ Improvements in means and 
appara’ us for effecting aerial locomotion.” —24th March, 1868. 

1010. ALFRED BUCHANAN WOLLASTON, Chiselhurst, Kent, and FREDERICK 
STANBRIDGE, Liangarron, Heretorvshire, * Improvements in the treatment 
Of m-xed fabrics, and in the separation of wool from cotton and other sub- 
stances contained therein. —z5th March, 1868. 

1046, STEPHEN HOLMAN, Laurence Pountney-laue, London, “ Improvements 
in the construction and application of steam pumps, parts of which improve- 
ments are also applicable to o'her pumps, blast engines, exhausters, aud 
other machines, also improvements in hydraulic lifts, and the mode of 
working the same.” -27th March, 1868. 

1092. JULIUS LENT, Berlin, Prussia, ** Improvements in electric telegraphs, 
and in apparatus connected therewith.”—3\st March, 1868. 

1145, CHARLES EDWARD- TURNBULL, St. Paul's Crescent, Camden-square, 
London, “ Improvements in paper binders or eyelets, and in means or appa- 
Fatus for fixing together papers and other articles by means of such and other 
paper binders or eyelets.”"—4th April, 1863. 

1216. ANDREW BARCLAY, Kilmarnock, Ayrshire, N.B.,‘* Improvements in 
apparatus tu be used in condensing steam in steam engines, applicable also to 
other purposes.”—tith April, 1468. 

1220. ROBERT RIDLEY, Birmivgham, and JOSEPH apes Waterloo Main 
Collery, near Leeds, Yorkshire, “ I y or apparatus 
for getting ond hewing coal, stone, and other per nt 13th April, 1808. 

1244. CHARLES BURN, Middle Scotland-yard, Westminster, ‘‘An improved 
mode and means tor propelling or shunting carriages and goods trucks on 
locomotive railways, and especially at railway stations.” 

1246. EDWARD AIKMAN MORGAN, Paisley, Kenfrewshire, N.B., “‘ Improve- 
ments in the manufacture of the glass rings employed in spinning, twisting, 
and thread-making muchines of the class commonly kuown as ring and 
traveller throsties ’ — I6th April, 1868. 

1313. THOMAS LAYZELL SCOWEN, Allen-road, South Hornsey, Middlesex, 
‘“* An improved method of fastening the button boot without the use of button 
holes.”—22nd April, 1868. 

1342. THOMAS TELFORD MACNEILL, , Cockspur-street, Charing Cross, London, 

ts in for the travelled by cabs 
and other vehicles, also applicable to the indicating of the fares payable for 
the distance travelled.” 

1344 JOHN ROBERT JOHNSON, Red Lion-square, London, “ Improvements in 
repeati:.« fire-arms.” 

£346. DANIEL COLE LOWBER, Southampton-buildings, Chancery-lane, London, 
“An improved wire tie for securing bales of cotton or woollen goods and 
other merchandise,” 

1349. JAMES WETHERILT, Chapel-street West, Mayfair, London, “ Improved 
apparatus for scoring or marking at billiards or other similar games.” 

1350. WILLIAM HAWKES RYLAND, Birmingham, ‘‘ Imp: ts in fastening 








1366, ALEXANDER PARKES, Birmingham, “ Improvements in the manufacture 
of varnishes, 


1369. FRANK Mas in the manu- 
facture of gas and in the of ‘ gas liquor,’ and in utilising gas tar 
and crude hydrocarbon oils, and in furnaces fi ing the 


Launcelot Hope Everitt, New Orleans, Louisiana, U.S. 

1371. JAMES HEPWORTH, W: and GEORGE WOOD BAYLDON, Calder 
Grove, near Wakefield, Yorkshire, ‘‘ Improvements in boilers and furnaces.” 

TIDMARSH, Birmingham, “ Improvements | in locks.” 

1375. PEDRO NISSER, Minories, London, “An imp’ Pp P 

or safety blasting powder. 

1376. KISL VOLMAB BARNEKOV, Newburgh, New York, U.8., ‘‘ Improve- 
ments in breech-loading fire-arms.” 

1377. HENRY CHAYTOR, Witton Castle, near Darlington, Durham, ‘‘ Improve- 
ments in the rolling stock of railwa: 

1379. LOFTUS PERKINS, Seaford-street, ony "s-inn-road, “ Improvements in 
the manufacture of wrought metal whee! 

1380. JOHN SCOFFERN, New North-s'reet, aia London, *‘ Improvements 
in sheathing ships’ bottoms and other suriaces exposed to the action of sea 
water.” 

1381. LOFTUS PERKINS, Seaford-street, Gray’s-inn-road, ‘‘ Improvement, in 
tubular steam b ‘lers.”—27th 4, 1868. 

1382. EUGENE MCDONNELL, Wallington Lodge, Farehafn, Hampshire, “ An 
impervious concrete or cement ” 

1383. JOHN PEARSON and MASON PEARSON, Thornton, near Bradford, York- 
shire. “ Inprovements in Jacquard engines.” 

1384. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, Surrey, 
“* An improved manufactnre of air seating, and for improvements in the 
mode of seaming or joining hair seating and other woven fabrics with a hair 
face, aud strengthening the goods and facilitating the upholstering of the 
same.”"—A communication from Charles Bradiey, Providence, Rhode Island, 
U 
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8. 

1385 GEORGE ADDISON Cox, Lochee Dundee, Forfarshire, N.B., “ Improve- 
ments in carpets, sa-kings, checks, bed-ticks or tickings, and other similar 
textile fabrics.” 

1386 ALEXANDER JACK, jun., Maybole, Ayrshire, N.B., “ Improvements in 
reaping ™»chines.” 

1388. ANDREW MIETZ, New York, U.S., ‘‘ An improved method or process of 
treating or prepari. g and refining glue ” 

1889. HENRY WAUGH, Whitefriars, London, “‘ Improvements in apparatus for 
screening or separating grain, seed, and other matters.” 

1390 WILLIAM WHITWORTH, Leeds, Yorkshire, “ Improvements in sewing 
machines.” 

1391. EDWARD ALEXANDER RIPPINGILLE, Holborn-hill, London, “ Improve- 
ments m obtaining motive power, and in means or apparatus employed 
therein.’ 

1392. JOHN BOTTOMLEY, Laister Dyke. Yorkshire, “* Imp in 
and parasols, and in appliances to be used in connection therewith.”—28th 
April, 1868. 

1393. GION BAPTISTE BABACCI, Florence, Italy, “ Improvements in gas en- 
zines.’ 

1385. JAMES GRAY, Glasgow, Lanark-hire, N.B., ‘‘ Improvements in coatings 
or coverings for preventing the fouling to which ships and other structures 

€ iiable in sea wa'er ” 

1399. CHARLES DOUGLAS FOX, Spring gardens, London, * Improvements in 
machinery for nick'ng and dressing the heads of screw blanks.”—A commu- 
nication from Jobn Howard, New York, U.S. 

1401 JOHN JEX LONG, Glas.cw, Lanarkshire N.B, “Improvements in ma- 
chivery processes, and apparatus to be used in the manulacture of matches 
and ovher s miler articles,’ 

1402 JOHN MCKEAN, Wa'mer Bridge, Lancashire, and JOHN STENHOUSE, 
Rodney-stree:, Pentonville, Middlesex, * Improvements in the manufacture 
or preparation ¢f materials for sizing or dressing yarns and textile fabrics,” 

1403. HENRY DEACON, Appieton, Lanc. shire, ** lmprovements in the manu- 
facture of chlor ne” 

1404. ROBERT SCOTT, Edinburgh, *‘ Improvements in apparatus for dressing 
millstones ” 

1405. JOHN HENRY JOHNSON. Lincoln’s-inn-flelds, London, “ Improvements 
in preserving meat and other animal matters.”—A communication from 
Charies Edward kKichardson and Geo' ge Thatcher Waterman, Boston, Massa- 
chusetts, U.S 


h 





Cheshire, 
HENRY BAILEY, salford, Lancashire, “‘ An improved mode or method of and 
apparatus for laying fog signals on railways.” 
42. JOSEPH RICHARDSON TURTLE MULHOLLAND, Belfast, Antrim, Ireland, 
** an improved construction of ‘creel’ or bobbin ‘holder.” 

43. JAMES COMBE, Belfast, Antrim, Ireland, “‘Improvements in machinery 
for winding or balling yarn or other twisted material.” —6ih January, 1868. 
52, JAMES MAURY, New Orleans, Louisiana, U.S., ‘* Improvements in con- 

—o ends of metallic straps applied to bales of cotton and other mer- 


chand' 

53. WILLIAM THOMAS TONGUE, Wolverhampton, Staffordshire, “‘ Improve- 
ments in lamps for burning paraffin and other hydrocarbon oils.” 

55. GEORGE SMITH, Liverpool, “ impr Pp for lubricating 


56. JOSEPH BRAGG DUNN, Castle-street, Liverpool, “‘ An improved buckle or 
tie for connecting the ends of metallic straps applied to bales of cotton and 
other merchandise, ” 

61. JAMES LEE NORTON, Belle Sauvage-yard, Ludgate-bill, London, and 
WILLIAM HENKY BAILEY, Salford, L ts in appara- 
tus for indicating and recording the fluctuations of the pressures and tempera- 
tures of liquids and fluids.” 

64. PETER SP«NCE, Newton Heath, Manchester, “ Improvements applicable to 
roast ng or calcining copper and other ores containing sulphur and also 
regulus, and in app "—Tth January, \863. 

72. WILLIAM HENRY BAILEY, Salford, Lancashire, and JOSEPH | (WILSON 
LOWTHER, Manchester, “ ‘mprovements in lubrivating tallow cups.” 

75. KOBEKT GIKDWOOD, Edinburgh, “ Improvements im bags tor transmitting 
sampls or materials by post or otherwise.” 

8\. JOHN PETRIE, jun., Rochdale, Lancashire, “ Improvements in ‘ brats’ or 
travelling surfaces for “conveying wool ani other fibrous materials out of or 
into washing hi are also appl. cable to other 
gaa in which pg cavdies surfaces are required.” —sth January, 

868 

86. CHARLES HENRY NEWMAN, Brentford End, Middlesex, ‘‘ Improvements 
in the manu‘acture of unfermented and unintoxicating malt liquors.” 

87. SAMUEL GEORGE ARCHIBALD, Edinburgh, **An improved mode of pre- 
paring tablets, paper, and other surfaces for receiving writing.” 

90. OSMOND HENRY MCMULLEN, Hertford, ** An improved mashing machine.” 
—9th January, ‘868. 

93. JOHN HENKY GLEW, Howland-street, Fitzroy-square, London, “ Improve- 
— in the manufacture of boots, shoes, and gaiters.”—10éh January, 

88. 

101, CAMPBELL SWEENEY LEMON, Liverpool, “ Improvements in shirt fronts 
and other similar garments.” 

106, WILLIAM WILLIAMS HOOPER, Bow, Middlesex, “‘ Improvements in appa- 
rates or giving signals on board ship or other places.”—11/h January, 1868. 

121, WILLIAM EDWARD GEDGE, Wellington-street, Strand, Londun, ‘** im- 
provements in te construction of breech loading fire-arms.”—A commauica- 
tion trom Benoit Dulin, Faubourg st. Martin, Paris. 

125, JOHN CARTEX KAMSDEN, Bradford, Yorkshire, “Improvements in the 
mechaniem or avparatus of looms for producing a certain class of fancy 
fabrics,” -14th January 1848. 

129. WILLIAM EDWAKD GEDGE, Wellington-street, Strand, London, ‘‘ The 
substi:uvon of thin, flexible, and movable biades or cutters of sheet steel in 
jieu of r gid biades or cutters in planing machives and machines cuttng and 
suap'ng woud by means of rotating tools, and an arrangement which permits 
their use on tovl-holders or cutier-siocks with curved. helicoidal, conical, 
and other surfaces.”—A communication from Frédéric Godeau and Jules 
Trottier, Faubourg St. Martin, Paris. 

135. DANI&L HODGSON and JOHN DODD, Swetton, near Kirby Malzeard, 
Yorkshire, ‘‘ lmprovements in machinery for cutting grass and corn.” —15th 
January, 1868. 

181. HENKI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, ‘‘ Im- 

iu ribbon looms.”"—A communication from Christophe Balay, 

















1406, RICHARD HEATHFIELD, Birm'ngham, “ Impr in hinery for 
the manufacture of cut nails”"—A communication from Cyrus Dexter Hunt, 
Fairhaven, Massachusetts, U.S. 

1407, ALFRED HOMFRAY. Witley Lodge, Hi “Tm- 
provem nts in the manufacture of iron or steel shack! e3, swivels, hooks, 
slips, and other kinds of iron or steel fastenings bye Revs an eye shape, 
and in machinery to be used in the said ich im 
are also applicable to the manufacture of the tires of eet 29th April, 

18 








68. 
= WILLIAM FERRIE, Lanarkshire, N.B., “Improvements in blast fur- 
naces.” 


1414, JOHN HENRY CASSELL, Burdett-road, Limehouse, London, “ Improve- 
ments in sheathing iron ships.” 

1420. WILLIAM — LAKE, Southampton- buildings, Chancery-lane, London, 

hinery for spinning fibrous materials.”—A commum- 

cation from Charles Jenkins Harris. Warren, Rhode Island, and Edwin 
Holmes Bugbee, Killingly, Connecticut, U.S. 

1422. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in the manufacture of gelatine.’’—A communication from Frangois Coignet, 
Paris.—30th April, 1868. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 


1485. ARTHUR CHARLES HENDERSON, _ Charing Cross, London, “ Improve- 








St. Etienne, France — 18th January, 1868. 

22>. CLINTON EDGCUMBE BKOOMAN, Fleet-street, London, “‘ A new or improved 
mode of producing a colouring matter.”--A communication frum Alexandre 
Clavel, Basle, Switzeriand. 

227. CLINTON EDGCUMBE BROOMAN, Fleet-street, London,“ A new or improved 
mode of extracting colouring matter from madder.’’-—A communication from 
Alexan re Clavel, Basle, switzerland. —z2nd January, 1868. 

2838. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, ** Im- 
provements in ribbon loums.”—A communication from Francisque David, 
St. Etienne, France. 

291. CLINTON EDGCUMBE BROOMAN, Fleet-street, ee “Improvements in 
the manufacture of candles.” mar communicatio! m Louis Miroude- 
Pichard, Rouen, France, 

295. ‘THOMAS CORBETT, Shrewsbury, Salop, ‘‘ Improvements in machinery for 

ting grain and for other like purposes.”—28¢h January, 





1868. 

318. JOHN HENRY JOHNSON, Lincola’s-inn-flelds, London, ‘‘ Improvements in 
disintegrating, scouring, and cleansing raw wool and woollen fabrics.”—A 
communication from Charies Meunier, Paris.—29¢h January, 1868. 

323. HENRY ALAND, Kichard-sireet, Roupell-street, Lambeth, Surrey, “ Im- 
poovements in rotary blowing fans for producing blast for farnaces and other 
purposes, which improvements may also be applied to air and gas exhausters.” 
—s30th January 188. 

422. WILLIAM KOBERT LAKE, Southampton -buildings, Chancery-lane, London 








ments in the mode of fi ing and in the apparatus 
therewith.”—A cummunication from Lazare Lévy, Paris.—6th May, 1868. 
— JACOB BENJAMIN KINGHAM, ,Dorchester, Norfolk, Massachusetts, U.S., 
in nail 
1839. "AMOS HOLBROOK, jun, Lynn, Essex, Massachusetts, U.S., ‘‘A machine 
for sewing buoks.”— 11th May, 1868. 





Patents on which the Stamp Duty of £50 has been Paid. 

1322, WILLIAM CHUBB and SOLOMON FRY, Bristol, Somersetshire, ‘‘Commu- 
nication in railway trains.’’—12th May, 1865. 

1449. GEORGE ELLIOT, Betley Hall, Staffordshire, and ROBERT PATTISON 
CLARK, N+ weastle-npon-Tyne, “ Loading and discharging cargo from ships, 
&c.’ 26th May. 1865, 

1605. WILLIAM CLARK, Chancery-lane, London, “ Typographic and litho- 
graphic printing.’ - 21st June, 1865. 

1341. WILLIAM DEAKIN, Great Barr, and JOHN BAGNALL JOHNSON, Tetten- 
hall, near Wolverhampton, “Gun barrels and ordnance.” —15th May, 1865. 
1357. RICHARD LEDDICOAT, Gateshead, Durham, “ Rivets, bolts, spikes, &c.” 

—16th May, 1865. 
1371. WILLIAM MANWARING, Banbury, Oxfordshire, ‘‘ Reaping and mowing 





for articies of dress aud jewellery.” 

1351. JAMES DEWAR, Kirkaldy, N.B., 
serving manure.” 

1352, WILLIAM BARTRAM, Sheffield, Yorkshire, ‘‘ Improvements in the manu- 
facture of cartridges.” 

1353. WILLIAM BARTRAM, Sheffield, Yorkshire, | “Improvements in apparatus 
for filling, closing, and re-capping es.” 

1354. GEORGE AUGUSTUS WELCH, sydenham, Kent, “ Improvements in appa- 
tatus for the preservation of life and property at sea.” 

1355. JULIAN BERNARD, Salisbury-street, Strand, London, “‘ Improvements 
in preparing and dressing ores and minerals, and in the machinery or appa- 
ratus employed therein.” —24th April, 1868. 


“Improvements in making and pre- 


’—I8th May, 1865. 

1392. WILLIAM EDWARD NEWTON, Chancery-lane, London, “‘ Raising oil and 
other liquids from deep wells.”"—20th May, 1865, 

1387. ALFRED VINCENT NEWTON, Chaucery-lane, London, “‘ Screws and screw 
drivers.”—19th May, 1865, 


Patents on which the Stamp Duty of £100 has been Paid. 
1226. GEORGE SAVILE GOODALL, Brighouse, Yorkshire, ‘‘ Wire card cover- 
ing.” —14th May, 1861. 
1356. WILLIAM BYWATER, Leeds, Yorkshire, “ Finishing and drying thread, 
&c.”—3ist May, 1861. 
1336. JAMES BULLOUGH and JOHN BULLOUGH, Baxenden, near Accrington, 
hire, ** Lvoms.”—14th May, 1861. 





1356. THOMAS FREDERICK CASHIN, Sheffield, Yorkshire, ‘* Imp ts in 

for ig and 1 the working of railway signals ¢ and 

* the points and switches of rails, a part of which is applicable for other pur- 
poses, and also in the mode of fish jointing rails.” 

1357. WILLIAM NELSON HUTCHINSON, Wellesbourne, near Bideford, Devon- 
shire, “ improvements i in apparatus for receiving and absorbing or checking 
the recoil of ordnance.” 

1358. GERVASE MARSON, Eagley, near Bolton, Lancashire, “ Certain improve- 
ments in the method of and means for retaining the outer ends of tapes, 
ribbons and other similar narrow fabrics and paper.” 

1359. JOSEPH CRAVEN, Thornton, near Bradford, Yorkshire, ‘‘ Improved 
means or for prod the ‘barrel fringe’ or tassel fringe on 








1360. JOSEPH HOLDING and RICHARD HOLDING, Wheelton, Lancashire, ‘‘ Im- 
provements in healds employed in looms for weaving.” 

1361. PETER SPENCE. Newton Heath, Manchester, “ Improvements applicable 
to the purification of gas used for illumination.” 

1362. ALFRED WILLMER POCOCK, Piulico, ,, Middlesex, “Improvements in 
work'ng valves of steam and other engines.” 

1363. RICHARD COCKER, Cockspur-street, « haring Cross, London, “ Improve- 
ments in purifying, seasoning, and preserving wood, and making it water 
and fire proof.”"—A communication from Theodore William Heinemann, 
New York. U.S. 

1364. CHARLES DRAKE, Renfrew-road, Kennington, Surrey, “‘ Improvements 
in constricting concrete build , and in used therein,” 

1365. ALEXANDER MELVILLE CLARK, p he may chy London, “ Improve- 
ments in steam generators and furnaces.”—A communication from 8. Lioyd 
Wiegand, Philadelphia, Pennsylvania, U.S. 











nse DANIEL KINNEAR CLARK, Adam-street, Adelphi, London, “ Furnaces.” 
—16th May. 1861. 
1261. ALEXANDER ALLAN, Perth, ‘‘ Steam engines and buffers.”—17th May, 
1861. 
1m. JOHN HUGHES, Newport, Monmouthshire, “‘ Armour plates.” —18¢h May, 
1861, 
1295. THOMAS AVELING and HENRY RAWLINSON, Rochester, Kent, ‘* Loco- 
motive eugines,”—21s¢ May, 1861. 


Notices of Intention to Proceed with Patents 

829. WILLIAM EDWARD N: WTON, Chancery-lane, London, “ Improvement 
in window sun blinds.”—A communication from Jacob B, Moore, New York 
U.S. — 0th January, 1864, 

515. LOUIS MUMMENHOFF, St. Mary Axe, London, “ Improvements in com- 
positions for the manufacture of building blocks, and for use in building.’’—A 
communication frum sicolaus Schroder, Creuznach, Rbeuish Prussia.—15th 
February, | 868. 

885. WALTER ARTHUR, Upper Kennington-green, Surrey, and WILLIAM 
ARTHUR Albany-street, R. gent’s-park, London, * The support and cure of 
hernia by means of a new and improved fora, of truss."—loth March, 1968, 

975. HENRY PAULUS, Boulevart de Strasbourg, Paris, ‘‘An improved pile 
driving engine, with modifiable —_ of stroke of the ram, applicable also 
to other purposes.'—23rd March, 


ts in hi 





1270. WILHELM LUND, Jewry poh a “Imp 
for turni..g off crosshead wrist pins, crank pins, and similar work.”—A com- 
munication from Theodore A. Goff, San Francisco, U.S.—18th April, 1868. 

1295. ARTHUR PAGET, Loughborough, Leicestershire, ‘“‘ luwprovements in 





ts in locks.’ —A communication from Charles Herman E.ffier, 
New “York, U.s.—7th February, 1868 

473, AUGUSTUS a BaYFORD, a St. John's Wood, 
“ Improved app the watering of plants in pots in con- 
-—paaaas po etre and other similar structures.”—12th February, 





u8. WILLIAM EDWARD NEWTON, Chancery-lane, London, *‘ An improved 
material ior the base of artificial teeth and for other purposes, and also an 
improved construction of mould for forming dentaj plates.” —A communica- 
tion frm Juha Alexander Mac Clelland, Louisviile, Kentacky, uv .S.—lsth 
February, 1568 

788. JAMES CAMPBHLL, oe Lothbury, London, “ Improvements 
in floauny ducks.” —7th March, 1 

943. HUMPHREY CHAMBERLAIN 9 JOHN CRAVEN, Wakefield, Yorkshire, 
and HERMANN WEDEKIND, Duuster-court, Mincing-laue, London, “© Im- 
provements in the burning and dry ing of bricks, lime, cement, and other like 
substances, and in the kilns employed therein. Pry! @ communication 
from Friedrich Hoffinann, Berlin, Prussia. —19¢h March 

1030. MATTHEW BROWN ORR, (ilasgow, Lanarkshire, N. a “ Improvements 
in arrangements and apparatus for drying and preserving ‘animal and vege- 
table substances."—A communication from Joseph Bancroft, Brisbane, 
Queensiand.—26th March, 1868. 

1229, ABRAHAM BRAHAM and LEWIS BRAHAM, Manchester, “Certain im- 
provements in the manufacture of hats or coverings for the head called ‘ sou’- 
westers.”—14th April, 1868. 

1256. WILLIAM GORMAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in the 
manufacture of iron and steel, and in apparatus therefor.”—17th April, 


1337. JOHN CASSON, St. James’s-street, Sheffield, “ Improvements in ma- 
chinery for sawing wood.”—23rd April, 1863. 

1451, JAMES DEWAR, at tome N.B., *‘ Improvements in making and pre- 
serving manure.”—24th April, 1 





All persons having an interest in opposing any one of such applications 
should leave particuiars in writing of their objections to such application at 
the office of tue Commissioners of Patents, within fourteen days of its date. 





List of Specifications Published during the week ending 
iGth May, 1868. 

a 4d.; 2698, Is. 4d.; 2714, 8d.; 2726, 4d., 2747, 10d.; 2752, 10d.; 2754, 
'56, 8d.; 2508, 10d.; 2759, sd.: 2760, 10d.; 2768, 8d.; 2767, 8d.; 2773, 

8d.; 2777, 8d.; 2780, 10d.; 2784, 6d:; 2756, 4d.; ‘eio7, 6d.; 2791, 10d.; 2796, 
8d.; 2798, 6d.; 2799, 8d.; 2800, Is. 4d.; 2806, 3 2808, Is; 2812, 
4d.; 2814, 4d.; 2815, 4d.; 2816, 4d.; 2819, 4d.; "bs 23, 4d.; 2824, 4d.; 2825, 
4d.; 2827, 4d.; 2823, 4d.; 2829, 4d.; 2830, 4d.; 2831, 4d.; 2832, 4d.; 2833, 
4d., 2834; 1s.; 28 6, 4d.; 2837, 8d.; 2841, 10d.; 2842, 10d.; +843, 44.; 2044, 
4d.; 2-44, 4d.; 2845, 10d"; 2846, lud.; 2852, 10d.: 2856, 4d.; 2853,4d., 2362, 
4d.; 2864, 4d; 2065, 4d.;'2866, 4d.; ‘2869, 4d., 2872, 4d.; 2875, 4d. ; 2876, 
4d.; 2893, 10d; 2904, 4d.; 2907, 1s. 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of pricejand postage. Sums exceeding 5s. mast be remitted by 
Vost-office Order, made payable at the Post-otfice, 5, High Holborn, to a 
Beanet Woodcroft, Her Majesty’s Patent-otfice, Southampton-buildings, U 
cerv-lane. Landon 

*,* Specitications will be forwarded by post from the Patent Office on the 
receipt of the amount and price of postage; and also volumes of the abridg- 
meats of specification. 
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ABSTRACTS OF SPECIFICATIONS. ae 
* ENGINEER, at the oc of hr abi Commissioners of Patents. 


Class 1—PRIME MOVERS. ll 
Including Fixed Steam and other Engines, Horse, 
9 Water Mills, Gearing, Boilers, ages 
, and J. HOPKINSON, » A “ Steam 
3012. J. a. Boraumes 2 - pm. lersfield, 


ue invention cnnsiets, tn cho Fest pies. such barrel being connected 
with any required part of the engine, and caused by means of suitable connec- 
tion to make either an equal, orqume, ertun nantes Soon een ee 
engine as may be required. The invention tion consists, in the Second inan 

holder which contracts poo ech ne of the piston 
or other part to which it may be attached. And it consists, in the Third place, 
in dispensing with the ee ee ndirect-acting steam engine inci- 
cators by connecting the lazy tong pencil holder with the top of the piston rod, 
over which is fixed a bent aa or support for fixed centre.—Not proceeded 
with. 


3021. e BROOKS, Bristol, “ Obtaining motive power.”—Dated 26th October, 


1867. 

This invention payer applying the motion or power obtained from an 
endless screw, and a toothed or screw wheel, or from a worm and a worm 
wheel, as a motive power for driving locomotives, ships, railway and other car- 
riages, for working stationary engines, cranes, and other apparatus, and for 
use generally where motive power 1s required; the said power being applied 
either alone or in conjunction with steam or other power.—Not proceeded with, 
3023. W. KENDALL, 40 Main, Northumberland, ** Locomotive engines ,”— 

Dated 26th October, 7. 
The cbject of this inventiun is to increase the facilities for starting locomotive 
, and also to give an available extra power to ascend inclines when 
required. For this purpose the patentee uses two outside cylinders working on 
cranks on the end of the driving axle, which has a single crank in the centre, 
and one inside the cylinder working on the single crank above mentioned. - The 
reversing gear is so arranged that all three cyli may be d for 
starting, and fur ascending — and also for any emergency which may 
arise requiring « extia power, and at other times when running on a level road, 
or on can be shut off from the outside cylinders, 
so that the locomotive can es worked by the inside cylinder alone, whereby 
much of the resistance at present due from the blast pipe is saved, and the 
motive power being concentrated in the centre of the engine, increased stability 
is obtal By lating ihe lap of the valve, small quantities of steam can 
be admitted to the cylinder or cylinders which are throwu out of work, 80 as 
to keep it, or them, lubricated when not required to draw the load.° 
sane a, M. CLARK, Chancery-lane, London, ‘* Steam generators.” —A communi- 
‘ton — Dated 26th October, 1867. 

The nature of this invention consists in forming a steam generator of aseries 
of vessels, connected together, and having tubes descending therefrom into a 
fire chamber, and providing each tube with an arrangement which insures an 
active circulation of water in it, and at the same time avoiding such joints as 
are difficult to make or repsir by ordinary labour. The details of the invention 
are too voluminous to be quoted here.—Not proceeded wit 
3035. J. GLOVER, Clerkenwell, London, ‘‘ Furnaces for steam boilers, &c.”— 

Dated zt th October, 1867. 

The patentee claims forming furnaces for steam boiler and other uses with 
bars having openings and blank spaces, alternating in the direction of their 
length in manuer substantially as explained. And, Secondly, he claims the 
applying raised ribs next the sides of the flue, or of the furnace as described. 
3042. E. B. WILSON, Bolton, “ Furnaces.” — Dated 29th October, 1867. 

This invention cannot ve described without reference to the drawings. 

3051. G. DAVIES, Serle.street, Lincoln's-inn, London, ** Preventing incrustation 
ir, and removing it from, steam boilers. "—A communication.—Dated 30th 
October, 1867. 

The patentee claims the application to steam boilers of hydrocarbons, either 
alone or in combination with other materials, for the purpose specified. 

3066. T. CaIRD and 8, ROBERTSON, Greenock, Renfrew, ** Transmitting motive 

wer.’ Dated 3rd October, 184 

This invention cannot be described “without fi to the 4 
3070 J. KENDRICK, Walworth, ‘* Steam boilers. a 3st October, 1867. 

This invention mainly consists in certain of water 
chambers or «paces (which the pateniee calls cireulating generators) in the 
flues or tubes of Cornish and other boilers, whereby the flame and products of 
combustion, or some of them, are caused to take a serpentine course, or from 
side to side and up and down manner, in their passage from the furnace to the 
chimney. The 8 are p ly made with flat 
sides and with a round tube, the top p and bottom of suitable size to cimnect them 
to the tubesor flues of theboiler. The top and bottom connecting tubes may be 
flanged and rivetted to the tubes or flues but, to facilitate their application or 
their removal in case of repairs being required, he prefers to connect them by 
the well-known method of expaniing without flanges. These circulating 
generators, when for the flues or tubes of Cornish boilers, he makes of a semi- 
circular form, and flat-sided, or they may be made of any analogous form, and 
flat-sided, to suit the flue or tube in which they are fitte: . 

3087. H W. GRYLLS, Dalston, H. Y. NEVILLE, Mile End, and J. HOLT, 
Hackney-road, London, “‘ Apparatus for obt and applying motive 
power” — Dated 2nd November, 1867. 

This invention consists in an improved arrangement of dram coil or other 
springs for obtaining and applying motive power for the propulsion of railway 
and other kinds of land carriages, ships, boats, and vessels, for sea or river 
navigation; also tor driving hinery for facturing purposes, and for 
propelling balloons and other aérial machines. —WNot proceeded with, 

3090. A. M. CLARK, Chancery-lane, London, ‘‘ Apparatus for producing motive 
power.”"— A communication.— Dated 2nd November, 18»7. 

This invention consists in arranging a series of hydraulic bellows around the 
perimeter of a vertical wheel, and operating them by means of cams on the 
spindle upon which the wheel runs, so as to force the water from one bellows 
into another at certain points of the wheel’s revolution. The weight of tie 
water thus transferred from one point of the perimeter to another rotates the 
wheel and furnishes the motive power. 





























Class 2—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, &c. 

3026. A. M. CLARK, Chancery-lane, London, “ Railway and other brakes.” —A 

communication.— Dated 26th October, 1867. 

This invention cannot be described without reference to the drawings. 

3054. J. MADDOCKS, Manchester, ** Apparatus for securing nuis and bolis em- 

loyed on the permanent way of railways.”—Dated 30th October, 1867. 

This invention is designed for the purpose of preventing the nuts used to 
secure fish plate joints on railways from turning, and becoming unscrewed by 
the vibration of the rails caused by traffic. The improvements consist in the 
employment and use of a metallic plate, the lower side of which is straight and 
level, excepting a projecting piece occupying a relative position to one of the 
middle nuts, and the end of the plate near this projection is turned round so as 
to overlap it, and on this projecting piece a hole or vertical slot is formed. In 
making the joint, the first, third, and fourth bolts are to be passed through the 
fish plates and rail, and the nuts screwed thereon, each nut having one flat 
side uppermost. The lower edge of the metallic plate is then laid on the three 
flat surfaces of the nuts, which brings the slot or hole in the projecting piece 
over the second bolt, and the second bolt is passed through the fish-plate rail, 
and the metallic plate and the nuts screwed on, which locks the first, third, 
and fourth nuts, and prevents them turning ; the turned end of the plate is now 
so adjusted or bent as to overlap the flat surface of the second nut, which is 
thereby also prevented from turning. When required to unscrew the nuts, the 
overlapping end is sprung back or iorced outwards, and the nut is liberated for 
the action of the wrench. 

3056. T. E. SYMONDS, Adam-street, Adelphi, London, ‘* ye of ships 

and other vessels propelled by screws.” —Dated 20th October, | 

In ships and vessels propelled by two screws at the eg me on either 


with the 


between the boss of the propeller and the bearing, so as to prevent objects 
being drawn in to stop or interfere with the action of the propeller. The fore 
side of the boss of the propeller should be so formed as to facilitate the object 


3071. J. bane ee Balisall Heath, Worcestershire, “ Azle for carriages.”— 


3st October, 1867. 
The patentee claims, First, making the bed of the axle without the usual 
poe a aye a eg the axle box without the usual reservoir in its head, and 


Guedes cla er audear Wiig cual to te ae ee eae 





means of a screw lock, nut, or screw collar, the said loose collar or revolver, 
being constructed and 


and screw lock, nut, or screw collar, or com- 
bined substantially as described. 

Class Soko ace 
Including Machinery and Mechanical Operations with 


connected 
5 Se a en Se ew 


om. © B. Cooper, Frome, Somersetshire, ‘* Machinery for removing knots, buris, 
and other extraneous substances from woollen cloth, flannel, &c.”—Dated 25th 
October, 1867. 


This invention cannot be described without reference to the drawings. 

3033. C. E. BROOMAN, Fleet-street, London, ** Manufacture of lace.”"—A com- 
munication. Dated 28th October, 1867. 

The patentee claims, First, the system or mode of numbering the running 
threads. by the aid of which system the warp threads intertwine while main- 
taining their twists; and, Secondly, the arrangements of the bars which permit 
of realising this numbering, with the view of manufacturing the lace called 
“ Paris point,” substantially as described. 

3045, E. T. HUGHES, Chancery-lane, London, “* Machines for twisting lines, cords, 
éc."—A communication -- Dated 29th October, 1867. 

This invention cannot be described without refe to the drawings. 

et. SS, ee ¢ of circular webbing or 
&c.”—Dated 29th October. 1867. 


«oy, 
Jor steam engines, 
This peentien consists in manufacturing circular webbing or gasket from 
strands of hemp, wire, or other material, which are secured to each 
other to form one circular piece by means of one or more wires, threads, or 
cords, which are passed over one strand, under another, over the third and so 
on continuously. The webbing or gasket may have a central core or not, 
according to the purpose for which it is intended. — Not proceeded with. 
7, =. J. H. JOHNSON. Lincoln's-inn- fields, London, “ Cleaning cotton and cotton 
A communication.— Dated 29th October, 1867. 
» ane invention the cotton in the state in which it has been 
ae kd or gathered, namely, whilst still enclosed in the pod, is thrown into a 
tacle provided with a discharging —— which discharges the cotton 
peas tate o wise Guano or pesteoated tatal cylinder, along the interior of 
which Seon Oe | spindle, carrying a number of blades 
or arms arranged in a helical manner along the surface of the same. On 
imparting a rotary motion to this > a dle by means of a strap and driving 
pulley or otherwise, the cotton will be freed from the pods, which will fall 
through the cylinder on to an inclined spout, and be thereby discharged into a 
The cotton itself will be 
. and will be discharged at 
o Seceren of a chamber which is pro- 
vided with a spiked or pegged roller, such roller reaching nearly in contact 
with the inclined floor, which latter at the part nearest to the roller is also pro- 
vided with spikes or pegs, between which those on the roller pass when 
rotating. The action of the revolving spiked roller and stationary spiked sur- 
face is to disintegrate or open out the cotton, and remove therefrom any 
remaining portions of pods, busks, or other like extraneous substances still 
adhering to the cotton. After passing under the action of the spiked roller the 
cotton enters another wire gauze or perforated metal cylinder, provided like 
the first with a revolving spindle and helical arms or blades, which finally 
act upon the cotton before it is collected in baskets or other receptacles. At 
this stage the cotton is freed from the cotton seeds which are still contained 
therein by any well-knowa or suitable arrangement of cotton gin, after which 
the cotton is ready for manufacturing purposes.— Not proceeded with. 
3053. J. FEATHERSTONE, Howarth, near Keighley, Yorkshire, “ Cap frames.”"— 
Dated 30th October, 1867. 

This invention relates to that class of spinning machinery technically known 
as ‘‘cap frames,” and the improvements consist in the application of a small 
flyer, mounted, and capable of rotating on a pin at the top of each cap. The 
yarn to be spun is caused te pass through a tweezle iu one arm of this flyer in 
its passage to the bobbin, by which the flyer is driven or carried around, ani 
thereby a drag is putupon the yarn. By this invention the inventor is enabled 
to spin on “cap frames" “ lustre yarns,” or yarns which hitherto could not 
be spun on “ cap frames.”—Not proceeded with. 

3063. W. HALL, Ashton under-Lyne, and J. WREN, and J. BRANDWOOD, 
Manchester, ** Casting, forming, or producing toothed wheels, or gearing to 
be employed in machinery preparing, spinning, and twisting cotton, &c.’’ 
— Dated 3\st October, 180 

This invention relates to ~ wheels or gearing as are required to be made 
in halves or two parts, in order that they may be secured upon any shaft with- 
out removing the shaft or other gearing th The i con- 
sist in casting the toothed wheels or other gearing in one piece “having a hollow 
mid-feather or double flange, with a slot or opening left between them, 
extending at the back from the boss to near the periphery. When the wheel 
is finished in the lathe, a tapered wedge is inserted in the boring for the shaft, 
which, being sharply struck with a hammer, causes the casting to break 
through the boss, and the eads or junction of the m‘d-feather, and the periphery, 
which is the weakest part, and the wheel is thus broken into halves, having the 
uneven granulation of the metal as a fitting surface. When the wheel is to be 
secured on a shaft, the halves are placed one on each side, so that the boss 
encircles the shaft, and screw bolts or screws are passed through holes in the 
sides of the mid-featiier or flanges, and the two halves are thus secured together, 
the fractured paris fitting so closely that the junction is scarcely perceptible, 
and the true pitch of the wheel is retained. 

3081. 43 WRIGHT and M. B, NAIRN, Kirkaldy, Fife, ‘‘ Power looms.” —Dated 
November, 1867. 

Te invention has principally for its object, by an improved construction, to 
render power looms sultable for weaving very wide and heavy fabrics, such as 
floorcleth, canvas, or, for example, eight yards in width, and the patentees’ said 
invention comprises the following principal features of novelty, namely :— 
First, the actuating of tie lathe by cams, which keep it back for a length of 
time, sufficient for the passage of the shuttle, and allow t to beat up by the 

action of gr , alone or d withsprings. Secondly, the 














vertical position, and again to turn at so short an angle as will suddenly lift the 
teeth or digging forks backward, upward, and out of the ground with force 
enough to upheave the soil. The invention is not fully described without refe- 
rence to the drawings. 
3073. D. SYKES, Ashton-under- Lyne, “ Apparatus “7 sseeteaenn, hulling, or 
pearl barley, &c. — Dated 3\st October, 

This invention consists in the employment 23 a “of two cylinders, one 
enclosed within the other, — an annular space left between their surfaces, 
both cy bel centre or shaft, the internal solid 


The periphery and sides of the internal 
are composed of steel plates, having a burred or serrated 





innel, pet tty 
the mill is in action the internal serrated cylinder is driven at a higher velocity 
than the outer cylinder, by an arrangement of internal gearing or other 
equivalent, both cylinders being caused to revolve in the same direction. The 
grain by this means being constantly under agitation, the rubbing or bruising 
action, which effectually and thoroughly decorticates the grain, the husks or 
chaff being constantly expelled on bec»ming released from the grain through the 
perforations in the outer cylinder.— Not with, 





Class 5.—BUILDING. 
aie a Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, 4c. 
—, s aes A. STRONG, College Hill. Carmon-street, London, ‘‘ Construc- 
é&c.”—Dated 2nd Ni , 1867. 
The at he and intention of these improvements is to cover, enclose, divide, 
or floor a and open spaces with materials of ditferent k'nds, combined 
in a novel manner, for ensuring strength and “cr: in the _ 
, and for rendering them fire-proof, and further, to construct 
and bridges and such like structures of greater strength with less cnatertehe 
than at present used.— Not proceeded with, 
=m, * Vv. BEween, Chancery-lane, London,‘ Ventilation of buildings, ships 
nd carriages.” — A communication.— Dated 30th October, 1867. 
This invention reais to a mode of ‘supplying fresh air to apartments, and 
to compartments , and g or discharzing the vitiated air 
Seen di drafts. In applying the invention to buildings, 
say, for example, toa boophnal which requires specially good ventilation, the 
internal walls are built hollow, that is, with vertical air passages in them. 
The portion of the wali between the air passages and the chamber or ward to 
be ventilated is built of bricks pierced with holes, which, as the bricks are laid 
form small horizontal air channels for the air supplied to the vertical air pas- 
sages. The passages are divided horizontally, at a height of say five or six 
feet from the floor, and distinct air flues connect with the upper and lower divi- 
sions thus formed, the larger or upper division being used for supplying cold, 
and the smaller and lower division for supplying heated air to the ward or 
chamber, The wall is faced with porous cement, which allows the air at a 
pressure to percolate through in minutely divided streams iuto the chamber, 
after the manner of tent ventilation. The roof of the chamber is also porous, 
and it forms between the girders, which may be of iron, air exhaust flues. Be- 
low the floor of the chamber, or ward above, are also air flues, separated from 
the lower flues by substantial laths, enveloped with some material that is a 
good non-conductor of sound, These flues are connected with vertical exhaust 
flues built in the walls and connected with a chimney shaft, or an exhaust fan 
to quicken the withdrawal of the vitiated air. 














Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3019. Capt. T. M. SMITH, Waltham Abbey, Ess x, ** Manufacture of armour 
plates.” —Dated 26th October, 1867. 

The patentee claims the manufacture of armour-plates from soft bariron by 
forming the bar intoa single or double coil, welding such coils together, cutting 
open longitudinally the cylinder thus obtained, and flattening it out into the 
form of a plate substantially as described. 

9039. The Hon. H. G. P. MEADE, Belgrave-square, London, “ Fire-arms and 
ordnance, &c." "— Dated 28th October, 1867. 

A ding to this i nm the inventor constructs a gun of a cylindrical 
form both internally and externally; it is closed at the breech end, and has a 
capacity little, if at all, exceeding that required to receive the largest charge 
the gun is required to carry. The projectile is also cylindrical internally, and 
adapted to fit over the gun; it is closed at the fore end, which is made of a 
suitable form for flight and also for penetration; it may contain a bursting 
charge, and be fitted with a fuse, if desired. The gun at its breech end is fixed 
in a trunnion piece formed to bring the trunnions so far forward that the 
weight of the breech end of the gun may preponderate, even when it has 
received the charge and the projectile. An elevating screw, or other elevating 
gear, is fitted at the breech end of the gun. The trunnions are carried on a 
carriage so arranged as to admit of the gun being trained. The muzzle of the 
gun and the Interior of the projectile are mutually so shaped that the strain 
resulting from the explosion of the charge may not operate against the sides of 
the projectile until the projectile has acquired a considerable forward velocity ; 
this may be cffected by coning the muzzle of the gun on the exterior, and 
forming the projectile to fit closely to the mouth of the bore. The fore end of 
the bore may also be coned interiorly, so as to increase the area at the base 
of the projectile on which the pressure resulting from the explosion of the 
charge is able to act to start the projectile into motion. When a reduced 
charge is used with the gun a wad or filling-piece of suitable material may be 
introduced into the bore temporarily, to reduce itscapacity. It is not essential 
that the gun should be cylindrical; 1t may be polygonal, or of other form 
exteriorly. The form of the bore may also be varied. In mortars or pieces 
to throw heavy shells the inventor makes the bore of the piece of smaller 
capacity than is required to contain the charge; a portion of the charge is 
then tained within the cavity of the projectile. In order that the charge 








of the picking levers ‘by gravitation, or by means of weighted levers, which are 
raised and let fall by cams. Thirdly, the arranging of the driving gearing in 
duplicate, at the two sides of the loom. Fourthly, the actuating of the lathe 
or shuttle, or both, by means of cylinders and pistons. Fifthly, the actuating 


may be effectually consumed before the projectile leaves the gun he may 
employ more than one vent; sometimes, in addition to the breech vent, he 
forms a vent passing both through the side of the projectile and through the 
gun, and he also forms a vent passing through the head of the projectile, in 
— of the muzzle of the gun. In some cases he employs well-known 





of picking shafts by cams or wipers, on shafts revolving more quickly than the 
latter c.mshaf.. The invention cannot be fully described without ref to 
the drawings. 





Class 4.—AGRICULTURE. 
Including Agricultural 4 + rpraaeee Implements, Flour 


rc. 
3022. C. &. HALL, Leeds, “Reaping and mowing machinery."—Dated 26th 
October, 1867. 

The novelty of this i is the ployment of a rake or comb placed 
either above or beiow the platform, and working before the knives, then 
passinz on to or behind them, and it can be applied to all back side swathe, or 
any other existing reaping and mowing machinery. Its chief superiority over all 
others is thatit can cat crops, however twisted and laid, which could not now 
be cut by any existing machine. — Not proceeded with. 

3043. G. W. B. EDWARDS, Bredfield, Suffolk, “ -~ med Sor dibbling and 
dropping seed and corn.”—Dated 29th October, \ 

This invention has for its object the dibbling of oles in the land at regulated 
distances apart, and depositing the seed or corn therein by means of the 
machine hereinafter described. The machine for this purpose consists, essen- 
tially, of one or more dibbling instruments, constructed as hereinafter de- 
scribed, adapted to work in combination with. a seed barrel or barrels, in which 
the several cups are successively turned, so as to let the seed brought up from 
the seed box drop into a chaunel immediately over the hole made by the 
dibble. The dibbie is of about the same form as the ordinary iron hand dibble, 
and has on its stem 4 screw or spiral, which works through a corresponding 
internal screw or worm in a frame, by which means the dibble, on being 
moved vertically, has imparted to it a slightly revolving motion, similar to that 
given to the ordinary dibble by hand, for the purpose of making a clean and 
smooth hole. The dibble or set of dibbles may be worked up and down as 
required by a crank or otherwise, a spring being applied to the dibble if 
required, in order to give it elasticity in working. The seed barrel is furnished 
with cups fixed in the disc at equal distances apart, having their pivots passing 





through the and being acted upon so as te give them a partial tarn as they 

arrive in succession over the channel, over the holes made by the 

dibble.— Not proceeded with. 

aay H. A. ae, Modbury, Devonshire, “ Horse ploughs.”—Dated 
Patna Bn the a wheel or wheels within the body of 


the hinder from the ground by means of the combination and 
arrangement of as described; Secondly, the 
construction simple within one main longitu- 
dinal the one right and the other left-hand, substantially as described : 


single ploughs for the 
purpose of lightening the draught, — eee pltch or inclination of 
the share, substantially as 


3067. O, C. EVANS, austen ‘ Digging machinery.”—Dated 30th October: 





1867. 
This tion has refe toa paten: ited to the present 
patenten, cuted tad Age, 1000. Wo Lib, and commie Bea teen tenevea 


within the cartridge, and fires it from end to end. To give a 

rotary motion to the projectile bands or grooves may be formed within it, there 

being also corresponding bands or grooves formed on the exterior of the gun.— 

Not proceeded with, 

3075. R. B. RODEN, Usk, Monmouth, “ Breech-loading fire-arms.”—Dated 3\st 
October, 186 


This invention relates to the construction of breech-loading fire-arms using 
self-ignition cartridges, and consists of a combination of parts constituting an 
improved mode of construction, whereby Increased safety and security against 
accidents, and also a more efficient and ready mode of ejecting the expended 
cartridge case are attained. The details of the invention are too voluminous 
to be quoted here. 

3145. E. SACRE, Parliament street, Westminster, “ Armour for the defence of 
ships, &c."— Dated 7th November, 1867. 

These armour-plates are formed of. two plates of aght iron, p 
either rolling, hammer'ng, or in any other convenient manner. These plates 
are to be secured together by means of bolts, but before so doing the inner sides 
have semicircular grooves formed on them, or these grooves may be of any 
other form that might be found . The intervening spaces formed by 
these grooves are to be filled with cast iron, chilled or otherwise, or of any 
other hard material. These grooves are placed os close he my! that there will 
not be space enough for a shot to pass between them, and the hard 
contained in the grooves which run vertically (and, ifdestred, horizontally also) 
will be as hard as the projectile, there will be sufficient resistance to stop the 
shot.—Wot proceeded with, 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

3044. J. SMYTH, Woolwich, and 8. KIRBY, Bedford, 
hoph hones, &c.""— Dated 29th 








and instant it is wanting, to 

any others, on the upper or lower joint, thus giving those notes from new posi- 
tiene with an entirely new description of key, and with a facility never hitherto 
obtained on the clarionet, flute, bassoon, and similar instruments. is 
with two levers can be applied to any part of the clarionet, or to any kind of 
instrument upon which are used for unstopping holes or stopping open 
holes, for the production of notes or sounds ; 
to the clarionets, to produce 


opening the double, lever key, unless at the free 
the precise time 


and, Sixthly, new double-movement key, the pper joi! 
making D D harp with the first Sager of the right hand on lower joist, 
sharp on upper joint. 








THE ENGINEER. 





May 22, 1868. 
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eap by stamping or pressing the same with suitable implements from sheets of 
brass, tin, or other metal, bat same may be formed of cast metal. 


e frame. 
xtended, to afford additional support to the mattress.or other 
article of upholsterv thereon. — Not proceeded with, 


3079. J. GILMOUR, Glasgow, ‘* Pianofortes."— Dated \st November, 1867. 

This invention relates to improvements in the constraction of pianofortes, 
and consists, in the first place, of a means for resisting or counterbalancing the 
great strain of the strings or wires upon the framing to which these are 

‘ached arrangement 


5 e coun 
ieee of the frame or the beam known as the pinblock or restblock, into 
which the tuning pins or screws for tig , 
of 4 continuous plate several strips, bars, or small plates may be fixed onthe 
upper and lower pinblocks, and at the outer or back end of these plates, strips, 
or bars, eyes, or hooks are placed, to which are again attached metallic rods 
with screw couplings. These arrangements are situated on that side of the 
framing opposite that to which the strings are applied, so that by tightening or 
loosening the screw couplings the whole frame may be very e! 
balanced, 80 as to resist the tension of the strings. In place of having the strain 
all on one side, asat present, the double strain produced by this 
is maintained constantly in a perpendicalar direction on the upright posts, 
technically termed the bracings, to which the pinbiocksare attached. Thus, 
by providing resistance to the tension of the strings by means of an opposing 
strain, the perpendicular bracings Ing posts can be made of mach 


belly-shaped soundboard may be ing 
fixed in front of the bracings or upright posts ; the soundboard 
a rim and round pins or posts, similar to those used in violins, and open- 
ngs of suitable shape cut in it to facilitate the reverberation of the sounds of the 
strings. ‘The sound! may be by means of ligatures, or by the pressure 
uced through the tension of the strings, or by other convenient means, thus 
[opartine great freedom of vibration, which, combined with the hollow formed 
bj the back partition, affords additional power to the tone, at the same time 
adding to its quality. The mode of counterbalancing the strain described has 
the advantage of enabling the uprights aid rest-plates or the pinblocks to be 
made wholly of iron,or the former of iron tubes of a light, and, if desired, 
ornamental character; such construction is suitable for hot climates, where 
the temperature greatly affects timber. The Second part of the invention 
relates to the tuning of pianofortes, and, in order to gain complete accuracy in 
this resect, and at the same time rigidity of tension, there are applied on the 
top of the pinblock bars or strips (which may be made either of wood or iron) 
having a hook or hole at the end to which the strings are attached. At 
a short distance from the front end a screw passes through each strip, the 
point of which presses on an iron plate placed on the pinblock, so that when 
the screw is turned the strip is raised or depressed, and the pitch of the string 
is at once regulated to the utmost nicety, and with the greatest ease. At the 
back these strips of metal may either be hinged or held down by a bent piece 
of metal. : 
3104, N. BURKENRUTH, Hi “ Mattresses, &0."—A commu- 
F ‘ion. —Dated 4th Ne , 1867. 

Heretofore in the construction of mattresaes, cushions, sofas, seats, and other 
other articles for sitting, reclining, or resting upon, where an elastic or resilient 
rface is required, it has been usual to form such surface by inter- 
posing between two plane or horizontal surfaces of textile fabric, or other like 
material, a number of springs, or a resilient substance or yielding agent gene- 
rally disposed vertically, so that a certain springiness has been obtained. 
whereas ding to this i fon the hori: | surface is formed of a num- 
ber of slender pliant or flexible wires interlaced, intertwined, or woven together, 
or traversing or passing under and over each other, and attached at the ends 
and sides to a rigid frame. The wires are so interlaced as to leave sufficiently 
large interstitial openings to ensure the requisite resilience. It is preferable to 
have two parallel layers or surfaces of wire formed as described one over the 
other, and very near to it.—WNot proceeded with. 

3110. H. ALLMAN, Ampthill-square, and FN. GisnoRns, West Strand, London, 
“ Apparatus to be applied to lamps burners for the more perfect combus- 
tion of carburetted gases.”"—Dated 5th November, 1867. 


< 





appearance, but it has been found that when dyed by the ordinary 

employed in dyeing cotton goods, the lustre is lost, and the fabric is perma- 
creased. By the improved process the patentee avoids these defects and 

adds to the lustre of the goods. In treating wi 

grass, or of China grass and cotton, the warp being of one material and the 

weft of the other, he first cleanses the goods 


3069. W. R. LAKE, - lane, ae 
‘ing or the air in vessels food preserving, &¢."—A 
ion.—Dated 31st October, 1867, ~ : 
This invention relates to a novel the air from vessels or 


patentee 
uses apparatus in which certain purts are so:proportioned and arranged that 
the air in a body of water is first separated from the water, which is afterwards 
used for producing a vacuum in other portions of the - The said 
apparatus is provided with a suitable arrangement of valves, whereby it is first 
filled with water from the cistern, then emptied through a pipe of such a length 


of the atmosphere. Air is then admitted from the vessel to be 
communication between the exhauster and the said vessel is then closed, and 
that between the exhauster and cistern opened. The air in the exhauster is 
displaced by the descending water, and ascends to the space at.the top of the 
cistern, the operations being repeated ti!l the desired vacuum is created in the 
vessel or receptacle. Where a sofficient height cannot be obtained the 
exhauster may be emptied by the aid of an air chamber and pump. 


3105. J. Kipp, Paul's ‘, London, “* arti 1 "Dated 4th 
Ms = Wharf, » “* Obtaining artificial light. 


» 1867. 
This invention consists in producing a mixture of atmospheric air, or air and 
= ~ ts mage er the — pn of non-volatile heavy hydrocarbons, 
a rn mixture for purpose of ob’ ht therefrom,— 
Not proceeded with. — 
3108. W. R. LAKB, Southampton: “ Art 
oe — Sea mapane London, tficial 
This inventton consists in compounding and combining together in certain 


and in the-uniting or combining this compound with a small proportion of 

, Or gutta-percha, or their equivalents, and vulcanis- 
ing the same by any mode adapted for that purpose, whereby the patentee 
obtains a product which is characterised by the possession of the leading 
qualities of vuleanised caoutchouc, and'also other very important qualities, and 
which cam be manofactured in any destrable quantity, and at much less cost 
than the ordimary vulcanised caoutchouc. . 


Class 9-ELECTRICITY.—None. 





Class 10.-_MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 


2964. T. LEMIELLE, Valenciennes, France, *‘ Fans for the ventilation of mines.” 
Dated 22nd October, 1867. 

This invention relates to a former patent granted to the present patentee, 
dated 8th May, 1854 (No. (1031), which consists in the employment of a cir- 
cular outer case, within which, and situated eccentrically to the axis thereof, 

lindrical or h il case, capable of rotary motion, is provided with 





This invention cannot be fully described without refe to the drawings. 
3118. E. C. Vine, Little Britain, London, ‘‘ Stays, corsets, &e.”—Dated 5th 
Ne : 


This ‘nvention consists in the employment of one, two, or more bands, strips, 
or pieces of e'astic substance in the stay, corset, bodice, or riding belt, at or 
about the region of the waist, such elastic substance being attached toor com- 
bined with the stay in such manner as to form a portion or portions thereof, 
especially or mainly in the direction, or at the circumference, of the. waist, or 


obliquely thereto. 
London,“ Venetian blinds.” — 


3130. W. E. GEDGS, Wellington-street, Strand, 
A communication. — Dated 6th November, \867. 
to the drawings.—Not 


This invention cannot be described witnout 





proceeded with. 
3137. A. M. CLARK, Chancery-lane, London, “‘ Pianofortes.”"—A ¢oi ication. 
—Dated 6th November, 1867. 


This invention relates to the application to grand, square, and other plarios, 
of an apparatus for prolongjng the sound by producing the continuous vibra- 
tion of the wires, Wecannot quote the details of the invention. 


3149. J. WHEELER, Regent-street, London, ‘ Gloves.”"—Dated 7th November, 


1867. 

This invention has reference to what we call the welts of kid and other like 
gloves, and consists in extending the welts without any join entirely round the 
upper part of the glove, and along the sides of the opening in front, the said 
welt ing terminating at the bottom of such opening or otherwise, 
in which case the said opening is strengthened at the bottom, whilst alb seams 
and moitiple thicknesses or folds of material at the corners are avoided ; or 
the welt may be joined only at the two sides of the front opening just below 
the button and button hole or other fastening. The corners are curved or 
rounted in lieu of being left square or pointed, as at present, whereby a neater 
appearance will be imparted to the glove. If desired the patch or covering 
which is usual’y stitohed over the back of the buttou or fastening may be made 
in one piece with the inner portion of the welt. 

3162. S. A. KIRBY, “ Lamps.” —Dated 8th November, 1467. 

The object ef this invention is to prevent overflow or leakage, and the inven- 
tor accomplishes this purpose by attaching the wickholder, and other part of 
the lamp to the reservoir, in such @ way that any drops of oil which escape 
during the burning of the lamp, are carried back into the reservoir. This is' 
done either by constructing the wickholder and cup so that they shall not 
extend beyond and overhang the neck of the reservoir, or by forming the resers 
voir witha lip so constructed as to catch tie sald drops of oil. —Not proceeded 
with. 

3165. J. ¥. CASTEX, Camden Town, “ Combined harmonium and piano.”"—A 
communication,—-Dated 9th November, 1867. 
This invention cennot be described without reference to the drawings.— Not 


proceeded with. 











Class 8.—-CHEMICAL, 


Including Special Chemical and Pharmaceutical Preparations, Fiiel 
and Lighting Materials, Preparation and Preservation of Food, 
Brewina, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

3028. J DE SILVA, Liverpool, ‘‘ Compositions for coating the bottoms of*iron, sti 

and wooden ships.” —Dated 28th October, 1867 vate, 

The patentee claims applying to the bottoms of iron and steel ships’a coating 
formed of the following ingredients, namely, Bridgwater paint (a fire-proof 
paint, a mineral found in America, resembling oxide of iron), pure zinc, pure 
white lead, and strychnine, groand in boiled off to a stiff consistency, arsenic, 
and lobel'a in flata, These ingredients are combined in about equal propor- 
tions, except the arsenic, which is in excess to the proportion to the lobelia in 
flata. To the several materials is added chiefly bright varnish and tar oil, and, 
when required, a little spirit of genuine turpentine. The whole of these ingre- 
dients are thoroughly amalgamated, and are applied to the bottoms of the 
vessels to be coated either in a hot or cold state, by a brush, in the same way as 
ordinary paint. 

3032. J. YouNG, Aspull, Lancashire, “ Application of cannel coal ‘ slack’ to the: 

manufacture of gas and coke.” — Dated 28th October, 1867. 

The patentee claims, First, the applicati p ion, and treatment of 
cannel coal slock by crushing, washing out the impurities, warming, drying, 
an‘ combining with hydrocarbons as described for the manufacture of iliumi- 
nating gas and coke. Sccondly, the compression of the purified cannel slack 
into blocks adapted for transport as a substitute for coal in making coke, and 
for other purposes, for which processes any ordinary and suitable mechanical 
means may be employed, no claim being made herein for the mechanism used. 
3120. R.i'PALMER, Ovington-square, London, and H. 8. HIRD, South Croydon, 

Surrey, ‘* Manufacture of wheaten flour and bread.” — Dated 5th November, 

1867 


According to this invention, after the bran in the usual manner, 
the patentees grind it to an impalpable powder, and remix it with the white 
flour, and from this mixture, the whole of which is an impalpable powder, they 
make brown bread. 

3132. I. BAGGS, High Holborn, “ Preparing and oxidizing in substances, 
ible of producing chlorine.” — Dated 6th November, 1867. 

One part of this invention consists in converting the suboxides of manganese, 
whether natural or artificial, and from whatever source they may be obtained, 
into peroxide, or in imparting a higher state of oxidation thereto, than they 
have previously possessed.— Vot with. 





8! ~ {. Decrmem, Leeds, ‘* Dyeing of textile fabrics" —Dated 6th November, 


This invention relates to the dyeing of woven fabrics, composed wholly or 
partly of the fibre known as China grass. This fibre has naturally a lustrous 


Maw , 





acy ig 
rectangular vanes called doors, hinged to the outer surface of the said cylinder, 
or to the augular points of the hexagonal case. The object of the present in- 
vention is to prevent the entrance of air into the eccentrie cylinder above de- 
scribed, and thence its return into the mine or other place, either between the 
covering of the ventilator and the upper and lower ends of the said eccentric 
cylinders, or through the slots or apertures in the said eccentric cylinder,: 
through which the connecting rods pass to the vanes or doors. The details of 
)~ J invention are too voluminous to be produced here.—Not proceeded 


2969. W. ar a il See sa tet en as a temporary 
or temporary , Ouildings, and other pur- 
poses.""— Dated 22nd October \867. F 

This apparatus ¢onsists of a telescopic columm’or columns arranged upon and 
adapted to’a base or framework, the base or framework being provided with 
wheels for the purpose of moving the apparatus from place to place. Wheels, 
pulleys, chains, and other parts or i , are employed in working the 
apparatus: 

aaa ee Birmingham, “ Sliding gaseliers, .4c.""—Dated 22nd 

This invention consists in dispensing with the ordinary water joint by the 
substitution of a solid boss or carrier upon the outer tube, which boss or 
carrier is for the purpose of sustaining the balance weight chains. Two tubes 
only are employed, one sliding within the other, and above the boss or carrier 
is fitted a gland or stuffing box through which the inner tube works.—Wot 
proceeded with. 





2971. A. V. NEWTON, Chancery-lane, London, “ Dredging and spice boxes.” ~ 
A communication. — Dated t2nd October, 1867. , 

This invention consists, simply, in forming a group of lateral perforations 
in one side.only of the cap or covering of the vessel containing the powdered 
materials to be sprinkled, whereby the act of sprinkling or discharging the 
materials is easily and conveniently performed by holding the vessel in a hori- 
zontal position. 
aa GRAY, Sheffield, “‘ Manufacture of fle blanks.” — Dated 22nd October, 


This’ invention relates to the rolling of file blanks of all shapes and sizes re- 
quired by the trade, in lieu of forging the same by hand labour, and consists in 
the employment for that purpose of rolls, to which are attached or fitted plates 
and collars of steel, wrought iron, chilled cast metal, brass, or other suitable 
metal or alloy, such plates and collars being specially formed and adapted for 
the production by rolling of file blanks. 

2975. C. D. ABEL, Southampton-buildings, Chancery-lane, London, “ Apparatus 
= pulverising substances.— A communication. — Dated 23rd October, 
867. 

The patentee claims pulverising materials for porcelain paste and other 
substances by introducing them together with balls of glass or porcelain inside 
—_— Porcelain cylinder arranged and operating: substantially as de- 
se . 

2977. F. J..BuaG, Ipswich, “ Manufacture of pressed teather.”—Déated 23rd 
October, \*67. 

Here the p ploys in the manufacture of: pressed leather (which is 
made from curriers’ shavings, &c.,) a cementing ial which is not soluble 
in water, and he dissolves it for use im a suitable solvent: India-rubber and 
shellac may ad 2 ly be ployed as ing materials in this 
manufacture; and they may ve'dissolved for use in naphtha or turpentine, but 
other cementing substances not soluble in water, may also be used with 
appropriate solvents. 

2978. F. SEILER, Berne, Switrerland, “‘ Apparatus for compressing atr.’"—Dated 
23rd October, 1867 - 


This hydro-pneumatic apparatus is an improvement upon certain single act- 
ing ee ten apparatus, invented by the present inventor, a modifica- 
tion of which has been and is now employed in connection with the Mont Cenis 
Railway Tunnel, for s ying the compressed air for the rock boring ma- 
chines, and for renewing the air in the tumnel. The details of the invention 
are too voluminous to be produced here. — Not proceeded with. 

2979. C: S. JEAFFRESON, Royal Free Hospital, London, “ Apparatus for treat- 
ing fractures of the limb.” — Dated 23rd October, 1867. 

This invention consists, principally, in substituting for the pads ordinarily 
employed, bags or pads of india-rubber, waterproof cloth, or other suitable 
impermeable material. These bags are provided with tubes and nozzles, by 
means of which they are inflated with air, or filled with water as may be 
thought most desirable. They will then fit exactly to the limb, and will give 
an equal pressure at all parts.—WNot proceeded with. 

2981. J. L. NORTON, Belle Sawvage-yard, Ludgate-hill, London, “ Sinking and 
forming wells."— Partly a communication —Dated /3rd October, 1867 

The patentee claims > well tube by means of a weight or drive 
guided in its rise and fall by well pipe itself, or by a guide or lengthening 
bar carried thereby. He also claims. employing a ring clamp capable of being 
fixed on the tube at any part of its length to receive the blows of the weight 
or driver. He also claims the construction of the said clamp in the manner 
described. He also claims employing aring clamp fixed on the tube, or on 
a lengthening bar carried thereby, to carry the pulleys for the ropes or chains 
to lift the weight or driver. Also he claims carrying these pulleys and: steady- 
ing the upper end of the pipe by means of a tripod or similar support. Also 
he claims applying springs to'maintain a strong downward pressure’ori the well 
tube whilst it is driven by the blows of a weight or driver. Also’ he claims a 
tube perforated at its lower end, and with a screw thread upon it externally 
applied to produce a well in the manner described. Also he claims the appli- 
cation of springs in a similar manner when driving piles and exploding tubes. 
Also he claims clearing the soil from the interior of the well tube by the intro- 
duction within it of a smalier'tube having a pump applied and worked so as 
to draw up the soil together ‘the water poured down the well'tube. Also 














he claims forcing water down the well tube both to lubricate it during the 

driving, and also to form passages to the water bearing strata. 

2982. A. CHAMBERS, North Providence, Rhode Island, U.S., “ Machinery for the 

manufacture of files.” — Dated 25th October, 1867. a 

The specification of this invention is too elaborate’ to be quoted ‘here at 

sufficient length for an in abstract. It is probable than an extension 

of time for completing this patent will be for. It is at present in 

that stage to which we append the words Not proceeded with.” 

2983. H. R. ST. MARTIN, Marylebone, London, ‘* Ornamenting 

or "— Dated 2Ath October. 1867 


This invention consists, First, in si those parts of the transparent 
= glass which are to:-be covered by the intended ore 
namentation to action of any suitableacid, whereby such parts may.be 
eaten away toa depth equalling the thickness of the partly coloured trans 
parent glass to be used in the composition of.the ornament. The various 
piec coloured glass are then inlaid in their prepared bed, 
various lines: by the object, design, or device, intended for 
sentation. may be fixed and re- 
tained in their proper position by any convenient means, such for instance as 
the use of some agglutinative matter, as 


a 4 

Face of the ornament, or by a combination of such methods. Secondly, the 
ieces of col d intended under various forms, and in various com-~ 
binations, for the species of ornamentation which the patentee has indicated- 
instead of being cut into their required shapes, may be produced in any form 
from sheets of coloured glass in a similar manner to that referred to for in- 
laying glass. But instead of only heating away the glass toa certain depth 
by the application of oupemnee acid, the inventor proposes to eat through 
the entire thickness of the col d glass ding the outline of the traced 
figure. Thirdly, he ay ty affix pieces of transparent parti-coloured 
i or curved external surfaces upon a sheet or 

sheets of transparent glass, the pieces of parti-coloured glass being so formed 
apeasten to present various objects, designs, or devices.—Not proceeded 


2988. W. E. GEDGE, Wellington-street, Strand, London, ‘‘ Novel kind 6f nail or 
eae rte Re 
improv or tack is mi or » and by c 
so that any desired ornamentation may.be moulded om | head, which ae 
then be gilt, silvered, or burnished as may be prefetred. 
—S — Manchester, ‘Machinery for cutting files?'—Dated 24th 
, 1867, 

This invention refers, First, to’ file-cutting machines: in which a shaper is 
used to regulate the force of the hammer on the cutter, and consists: in: trans- 
ferring the weight of the acting spring from the part which moves on the 
shaper toa fixed point. Secondly, in the use of an abutment for the cutter, 
whereby it is prevented from slipping on the blank when the hammer has 
struck it. Thirdly, the invention relates to loose cutters; and consists in an 
arrangement whereby they may readily be removed for whetting or other pur- 
poses. Fourthly, the patentee mounts the cutter with an elastic abutment, in 
order that when the hammer presses upon it, it may adjust itself to the blank 
before the blow is struck. Fifthly, he com ids the hammer, to make the 
part which effects the blow adjustable. Sixthly, the invention relates to 
cutting half-round or other such files. Reference to the drawings is essential 
to a full description of the invention. 

2994. S. STACKARD, Great Tower-street, London, *‘ Bottling apparatus.” — Dated 
24th October, 1867. 

This invention has for its object the so arranging :bottling apparatus that 
the bottles may automatically, or without req the attention of the 
bottler, be all filled to the required level, and this without involving the 
exposure of the liquor to the air, as when an open trough is employed, such 
as is used in other botthing apparatus where the filling of the bottles to given 
level is effected automatically. The details are too voluminous to be pro- 
duced here. 

2998. . WEARE, Compton, Stafford, “‘ Apparatus for the treatment and for 
the reception of urine and focal matters.” — Dated 24th October, 1867. 

Here the patent pl for the ption an tment of urine and 
fcecal matter a vessel by preference of a cylindrical form, and closed at the 
top and bottom. Within this vessel is an Tlining ; it may be conveniently 
of —— zinc ; the sides of the vessel are thus double, and the space 
enclosed is packéd full of powdered chareoal-and dry earth, or other 
deodorising powder. The soil pipe from an ordinary closet pan is connected 
with the top of the vessel, so that the urine and fotcal matter from the pan 
are discharged into the interior of the vessel. The more fluid matters then 
filter through the deodorising into channels ‘which are formed for it 
against the outer sides of the vessel, and which are perforated, and these 
channels lead the fluid matters to a small pipe connected with the bottom of 
the vessel, and with a drain. 

8002. L. STOCKMAN, Eton, “ Construction of rollers for window blinds.”—Dated 
25th October, 1867. 

Here the patentee divides-the roller, through about the central line thereof, 
into two parts longitudinally, except that he does not usually divide its 
extreme ends, and he has one-half solid and the other slightly hollowed ous, 
except as aforesaid. These parts he connects together by hinges or joints, so 
that action similar to that of a box and lid is obtained. Into the now 
hollowed part of the roller he fixes a convenient numberof small tenter hooks 
or catches, whereby the upper edge of the blind is to be secured to the roller, 
and to facili the h of the blind ‘he prefers‘to provide the same 
with eyelet holes corresponding to the said tenter hooks, pins, or catches, and 
when the blind is secured the two of the roller are to be closed together, 
and then the blind will be tightly held between them, and the two parts are 
firmly kept in connection by a pin, bolt;:lock, or hook and eye, or other 
suitable fastener. 

3004. H. WILSON, Stockton-on-Teés; “ Valves for discharging water, &¢."— 
Dated 25th October, 1867. 

This invention consists’'in an arrangement by which the passage of fluids 
through cocks or valves is so regulated that no waste can take place through 
negligence in closing the same. The inventor forms the barrel of the cock 
with a valve seating inside, through the centre of which a spindle passes, on 
which two valves are fixed at any suitable distance apart, one above and one 
below the valve seating; under the bottom valve he fixes a spring, which 
rests upon the bottom of the cock and presses against the valve above, t! 
keeping it against the seating. On the top of the upper valve rests a flat 
disc, on the upper surface of which ridges or teeth are formed, which fit into 
corresponding ridges or teeth formed upon a similar disc, which is fixed to 
the spindle by which the valve or cock is opened. Then, by moving the 
spindle of the valve or cock either to the right or left the valve is freed off 
the seating by the discs, at the same time compressing the spring ; as soon as 
the spindle is released, the spring closes the valve.—Not proceeded with. 

3007. T. STENNETT, Strand, London, ‘* Dressing and other bags."—Dated 25th 
tober, 1867 


This invention consists in constructing bags, such as fitted dressing bags, 
with a box or case at bottom; the lid, which forms the base of the bag 
proper, is hinged to the box or case, and fitted with a lock or other fastening. 
‘The box or case contains drawers ateach end, which are secured by springs: 
The box or case proper is fitted with articles such as brushes, conrbs, or as 
taste or requirements may dictate ; the cover is also fitted with articles such 
as knives, razors, scissors, or ot When the box is all the con- 
tents are exposed to view. The upper part resembles an ordinary bag, and is 
secured by a lock, spring, catch, or other fastening.—Not proceeded with. 
3009. A. M. CLARK, Chancery lane, London, “ Apparatus for the manufacture 

of postage stamps and other labels.”—A communication. — Dated 25th October 
1867. 














This invention consists, First, in an im process of engraving 
means of which a design in relief is ob on a cylindrical surface for pro- 
ducing a typographic impression, the colours applied being indelible, which 
result has only hitherto been obtained in copper plate engraving on plain 
surfaces, and with non-continuous impressions. This improved process of 
engraving therefore consists, First, in obtaining a relief engraving having all 
the artistic finish desired, from which a_ perfectly identical sunk Feng | 
is obtained. Secondly, in the application of this sunk engraving, whic 
reprod with h tical exactness the lines of the graver, and fofms a 
typographic relief on any suitable cylindrical surface of copper, brass, steel, 
or other metal ‘he Second part of the invention relates to apparatus for the 
manufacture of postage stamps or labels, the chief feature in this apparatus 
being that the impression, instead of being produced by flat plates, as usual, 
is effected by the aid of printing cylinders, prepared or engraved in the 
manner before described. The same machine may both at once perforate, 
print, and gum the continuous paper surface. 

3010. P. Love, Northampton, ‘* Apparatus for regulating the supply of food to 
cattle, sheep, dc.” — Dated 25th October, 1867. 

This invention is not described apart from the drawings. 

3014. G. and C. DORSETT, and J. BLYTH, London-sireet, London, “* Apparatus 
Sor burning the gases arising from the distillation of liquid hydrocarbons.” 


—Dated 26th October, 1867. 
the patentees burn the gases pro- 
coal 





According to one portion of this invention 
duced by the distillation by heat of liquid hydrocarbons, such as tar, 
creosote, coal‘and shale’ oil) -petrolewm, and other matters of a like nature in 
the following manmer :—They cause-the gas:produced from the matter under 
distillation, such as coal tar, at that stage of the process in which the heavy 
ore has commenced to Tun fromy the worm ,to pass through a pipe commencing 
at the topof the boiler, generator,-or retort, and terminating in the ash-pit or 
furnace. They there burn it, either by allowing it to pass through the fire on 
the grate bars, or through a burner formed with a series of holes, or upon a 
diaphragm, as in the case of the ordinary gas burners used for cooking. 
This part of the process is particularly'adapted for application under tar and 
petroleum stills. 
3015. W. E. WILEY, Birmingham, ‘' Holders for lead aud other marking 
materials.’ ney ae October, eae epnaner umnined 
This invention has for its ~~ improvements , ‘ 
Other marking materials, part of which’ ents is also applicable as 
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holders for other articles, and relates, First, to an imqueres holder for cedar 
or other ood pencils or marking instruments. For this purpose the 
employs a case or holder having a longitudinal slit or opening formed 
as usual, and at one or both he forms a short transverse slit or opening, 
into the aforesaid longitudinal slit, one or both of such transverse 
slits communicating with a cut running entirely to the end of the holder. 
connection with such holder he employs a common cedar or other weed pe 
or marking instrument having a pin or stud fixed in the end thereof. By 
these means the marking instrument may be readily inserted and removed 
from the holder for renewal or otherwise, and when not in use the point of the 
marking material is protected by the holder. The holder above described is 
also applicable for holding pens, knives, toothpicks, and other articles in a 
somewhat similar manner. The invention consists, Secondly, in the manu- 
facture of holders for lead and other marking materials, whereby a cheap 
and effective ever-pointed pencil or marking instrument is obtained. 
3016. R. M. LETOHFORD, Three Colts-lane, Bethnal-green, London, ‘* Manufac- | 
ture of matches.’ —Dated 26th October, |867. | 

This invention consists in saturating matchwood in a solution of rosin, pre- 
viously to dipping the wood in the usual lighting composition. | 
3017. W. RK. 1 AK®, Southampton buildings, Chancery 

level.” —A communication.--Dated 26th October, 1867. | 

This invention relates to the construction of an apparatus in which the sur- 
face line of a liquid enclosed within a hollow dise of glass, or partly of glass, 
indi upon a graduated circle or scale the angle or inclination of any | 
surface upon which the apparatus is placed.— ith. | 
3018. L. NEWTON, Oxton, Cheshire, and T. KERSHAW, Oldham, ‘ Bottles, dc.” | 

— Dated 2% th October, 1867. 

One feature of this invention consists in making the bottles with an eye at 
the top of the neck of the bottle, this eye forming the outlet from the bottle, | 
and being at a right angle to the axis thereof.— Not proceeded with. 

3020. J. J. PERRY, Red Lion-square, London, “ Binding or covering books.” — | 
—A communication.— Dated 6th October, 1867. 

This inven:ion has for its object improvements in binding or covering books 
and other similar articles, and relates to means whereby such articles are 
capable of being readily connected or disconnected with their bindings or 
covers. For this purpose the binding or cover is eye separately from the 
book or other similar article, and in each side of the binding or cover a pocket 
is formed, the opening of which is towards that part of the binding or cover 
which is intended for the back of the book or other similar article, which is 
provided with two comparatively rigid flaps or leaves, one of which enters 
each of the pockets in the binding or covers: Thus by pushing the said flaps 
or leaves into the pockets, the book or other similar article is firmly connected 
= its binding or cover, and yet capable of being readily removed there- 

ms 
om, ASSER, Strand, Lendon, “ Croquet mallets."—Dated 26th October, 


According to this invention the inventor proposes to cover the striking faces 
or ends of the mallets with leather, india-rubber, cork, and gutta-percha, or 
their compounds. ‘Ihe covering is to be fixed to the mallets by means of any 
suitable adhesive cement, such as glue, or a cement impervious to water, or 
fixed by means of pins or other fastenings.—Not proceeded with. 

3027. W. PAYNE, and A. B."FRASER, Liverpool, “Ships” and other pumps.”— 
Dated 28th October, 1867. - 

This invention consists in certain improvements applicable to ships’ and 
other lift-pumps, the heads of the suction pipe or pipes of which open into an 
enclosed chamber, and the working barrel of which extends down through the 
top of the enclosed chamber to near the bottom of the vessel, at one side of 
the suction pipe or pipes, and also consists in dividing the chamber between 
the suction pipe or pipes, when one or more suction pipes are connected there- 
with by a vertical diaphragm, the lower portion of which is solid to a point 
above the lower valve in the working barrel, and above this it is perforated or 
formed into a grating, through which the water from the suction pipe passes to 
the working barre]. ‘The object in making the lower portion of the vertical dia- 
phragm solid, is to. prevent the pump losing its water, thus obviating the 
necessity of ‘‘ priming,” and the grating of the vertical diaphragm is used to 

ent chips or other foreign matters passing into the working barrel and 





lane, London, “An ém- | tires 


so arranged that one Half of the apart 
nd other the back- 


Folding doors or traps are fitted to the said 
water closets are not provided in each dwelling they are placed around or near 
the shaft. 
3143. C..H. BRIGHT, Victoria-street, Westminster, “ Tramways or railways 
‘streets or reads.” —Dated 7th November, 1867. 
At the level of the surface of the street or road to which a tramway or rail- 
way is to be applied the patentee places a bar or flat rail (one rat! being used for 
each side of the railway or tramway as usual, and he secures the same upon 
and .o suitabie sleepers by screws or spikes, the bars or rail being solaid or placed 
that, in its transverse direction, it shall slant off from the central line of the 
way between the rails, which arrangement or construction is specially adapted 
for the transit of wheels with peripheries ing to the slant or angle 
peripheries, of which 
(that is the portion which is on the inner side of the wheel) is bevelled off to 
suit the angle at which the aforesaid bar or rail is placed; and, farther, these 
may be das pound tires, that is in two parts, the flat circle 
or periphery which is intended for running on the ordinary roadway being in 
one part, and the bevelled portion of the said circle or periphery which is to 
run on the rail being the other, this latter portion being bolted to the aforesaid 
flat part, or otherwise securely attached thereto. 
Park, Brixton, “ Machinery for setting 
—A communication.- Dated ®th November, 1867. 
This invention cannot be described without reference to the drawings. 
3192. G. T. BOUSFIELD, Loughborough Park, Brixton, “ Machinery for sewing 
the seams of looped fabrics,"—A communication.—Dated \\th November, 
1867 





In the present machine a straight supporting plate fitted with a series of 
points on which the work is set up is used, and the seaming mechanism is 
secured to a carriage which is caused to move progressively along the 
stationary supporting plate as the stitches are formed. The invention, there- 
fore, consists of certain combinations of devices for producing the seam in 
coped fabrics, one of the distinguishing characteristics of some .f which com- 
binations is a straight supporting plate fitted with asupporting point for every 
loop of fabric through which the needle is to be passed in forming the seam. 

3301. W. J. MURPHY, Cork, “ Breech-loading fire-arms and cartridges.”—Dated 
2ist November, 1867. 

This invention relates to breech loading guns or rifles either for military or 
sporting purposes. The patentee attaches to the breech end of the barrel of 
the gun or rifle a cylindrical cartridge holder open at bothends. This car- 
tridge holder is mounted so as to swing out sideways clear of the barrel on a 
pin (or on the cleaning rod) for loading, and then swing back again into a line 
with the barrel ready for firing. This cartridge holder works in a shoe screwed 
on to the breech end of the barrel, and is released and locked by sliding the 
trigger guard backwards or forwards. The central fire cartridges are used, 
and the striker for igniting the cap is drawn back to half cock by a projection 
from the trigger guard, so that, as the latter is slidden back to release the 
cartridge holder, it puts the piece on half cock. This projection also prevents the 
accidental discharge of the piece before the cartridge holder has been locked in 
its place by the sliding forward of the trigger guard. The striker, when 
by the trigger, is thrust forward to discharge the cartridge by a spiral spring, and 
is retained at half cock or full cock by two teeth against which the upper end of 
a sliding piv catches; this pin is forced up by @ flat spring, which is drawn 
downwards by pressing on the trigger. 

3302. W. G. MCIVOR, Anfield, near Liverpool, ‘* Apparatus for rendering 
a the tum of heavy bodies, so as to prevent injury and damage 
Jrom concussion.” — Dated 21st November, 1867. 

| This invention consists in the adaptation and arrangement of coiled springs 

| geeured to an axle and supported on a frame or framework constructed of any 

convenient and suitable material, and in enclosing the springs in a drum, 
cylinder, or otherwise, so as to procure and apply their elastic force, both by 


| the external surface and by the axle. 
3333. T. CHALMERS, Glasgow, ‘' Machi: Sor producing seamless tubes.”— 
A icati 


lachinery 
— Dated 25th November, 1867. 








previ 

choking the valves. ‘he invention further consists in the use or app 

of a short open ended cylinder, which may be screwed to one or both: ends, 

and which cylinder is screwed in or fastened on to the head of the suction 

pipe or pipes entering the enclosed chamber. 

3030: H. A: BONNEVILLE, Bayswater, ‘Machine for manufacturing paper bags.” 
—A communication. Dated 8th October, 1*67. 

The principle of the invention consists in the certainty and simultaneous- 
ness of the different operations, and in the adherence arising from the use 
of an endless caoutchouc feed eloth, which carries along with it the paper with 
which the bags are manufactured. 

3034. A. J., W. B., and S. H. WATERLOW, London Wall, London, “Machines for 
printing from copper, steel, dc.” — Dated 28th October, 1867 

The patentee claims, First, the construction and vse of machines for steel, 
copper, and other plate printing in which the printing surface is carried at 
one side or end of a box or frame, made to rotate or revolve along with a 
shaft, which shaft carries also a large tooth wheel operating through other 
tooth wheels, levers, and the other component-moving parts of the machine ; 
and, Secondly, the peculiar conformation of that side or endof the box or 
frame which is opposite to the side or end carrying the plate or printing sur- 
face, by which, in conjunction with rollers or bed plate, a gradual alternate 
up and down motion is imparted to the box or frame, so that the plate or 
printing surface is kept in uniform contact with, and with equal pressure 
against the printing cylinder during the operation of printing. ‘Thirdly, the 


slots or guides in the box or frame admitting of this motion; and the stops 


for preventing such motion takin e excepting at the proper time, all as 

described. — , 

3038. W. Ports, Handsworth, Stafford, “Moulds the manu, e of me- 

tallie screws.” —Doted 28th otae 1867. 7” = 

This invention consists in making the moulds by first moulding a plain 

cylindrical mould of the required size, with or without a head, and after- 

wards moulding the screw threads in the interior of the plain cylindrical 

mould, by screwing a pattern screw through the said mould. 





COMPLETE SPECIFICATIONS. 


915. 0. C. WHITE. Massachusetts, U.S.,** Chairs for the use of dentists, barbers, 
‘£c."—Dated \7th October, 1864.” “ - g 

This invention cannot be described without refé to the drawing 

3008. A. M. CLARK, Chancery-lane, London, ‘* Improvements in the mode of ob- 
taining publicity and affording information or amusement.”—A na mo 
cation.— Dated 26th October, 1867. 

This invention consists in introducing into skeins or reels of thrad, silk, 
cotton, wool, and into other similar articles, small sheets or slips of paper on 
which are printed or lithographed either plain or coloured advertisements of all 
kinds, biblicaland moral texts, verses, mottoes, rebuses, fashion plates, charades, 
songs, pictures of historical personages, views, and generally any pri ted infor- 
a that may serve to attract, instruct, or interest the purchaser. 

. BL P. E.AND, St. Louis, Missouri, U.S.,** Machinery for mak: 
and burning bricks and tiles.”—Dated \sth November, sor. na WV" 

This invention consists, First, in the novel combination and arrangement of the 
several parts of a machine for making bricks and tiles wherein the tempered clay is 
first delivered from any suitable form of pug-mill into moulds placedlongitudinally 
in a horizontal cylinder revolving beneath it with an intermittent movement, 
and is thereafter compressed in these moulds by horizontal plungers operated 
by eccentrics upon the driving shaft, and finally delivered from the moulds 
upon a table, or cars, or carriages, moving under the cylinder by the movement 
of followers forced out radially from within the cylinder by cams upon a rocking 
shaft passing through its axis, the followers being readjusted by pins having a 
reciprocating movement obtained by suitable connecting lever from an eccen- 
tric or crank wheel upon the driving shaft so as to act in unison with the com- 
pressing plangers. The natare of the invention consists, Secondly, in the com- 
bination of an annular revolving table with a curved kiln partially enclosing 
the same, the table and its kiln being so extended as that fresh bricks or tiles 
placed upon the table shall, in its revolution through the kiln, be properly cured 
and dried by a current of hot air or of superheated steam preparatory to being 
burned. , By placing the i: ed machine immediately over and across the 
table the fresh bricks or tiles formed in the machine may be delivered directly 
thereon from the mouids ; and, Thirdly, it relates to the construction and opera- 
tion of a machine to operate in combination with a revolving kiln-table, so as 
to remove the bricks or tiles therefrom and discharge them upon transter car- 
riages to convey them to burning kilns or stack yard. 

3271. K. J. WINSLOW, Twickenham, ‘ Method of conveying rotary 
axles.” — Dated 18th November, 1867 rf mie 

This invention consists of a method of rotating axles on the ratchet principle 
in all machines, carriages, sewing machines, &c., worked either by steam, 
manual, or other power. Two flexible connecting rods, chains, or bands act 
upon two pawis respectively suspended inside two hollow drums. These drums 
have the same centre of motion as the axle to be turned. Each pawl works 
on & cogged or roughened wheel fixed on the axle, and is kept in position to 
work by aslight spring. The rods, chains, or bands, after 





. 


Pm — convenient part ot 

wer portion of the other are fastened respectively to the on or other 
Motive rod. The machine being put in motion, pee alison to the 
Pawis, and continuous rotation imparted to the axle, 


=e, en TAverpool, “ Workmen's dwellings."—Dated 7th November, 
Here the outer walls of each block of dwellings are of any desired outline in 


plan, and the rooms are arranged and set aj to suit roposed class 
tenants, The entrances from the street x rt: o 





to the tenants 


| This invention cannot be described without reference to the drawings. 
| 8345. W. R LAKE, Southampton-buildings, Chancery-lane, London, “ 
i ."—A communication.— Dated 26th November, 1867. 
This invention cannot be described without to the d ing 
3346. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ 
telegraph opparatus.”— A communication.— Dated 25th November, 1867. 

This invention consists, partly, in a mode of, and instruments for, operating 
and working Jong submar.ne cable lines of telegraph by the sound, or printing 
instead of the ‘‘ galvanometer reflector” system, and also in devices for pro- 
tecting such instruments and cables from any injurious effects of lightning, or 
atmospheric electricity. 

3363. 8. A. CHASE, Boston, United States, America, *'‘ Running mechanism of 
car and carriage trucks of any nature.” — Dated 27th November, 1867. 

The object here is to obtain an increase in power for propelling a railway or 
other carriage, as well as to reduce the friction upon the bearings of the rolling 
portion of such car. The invention also has for its object to start the carriage 
| fer a short distance with the application of very little power, its value for this 
| purpose being chiefly applicable to horse railway cars. The invention consists 
| in the employment of two sets of axles and wheels, one disposed over the other, 

and with the load resting upon and sustained by the upper axes, the rollers of 
| which rest and roll upon the lower axles, or upon small bubs applied to the 
| lower wheels, the journals of such lower axles being upheld in vertically sliding 
boxes, substantially as explained. The invention further consists in a mode of 
| applying the journals of the upper axles to their boxes or bearings so as to 
such to roll along forward within such box a short distance, until the 
| vis inertia of the we ght of the carriage is overcome, and impetus created upon 
such carriage by the employment of very little power, as well as to keep the 
journals well lubricated, substantially as explained. 
3403. W. R. LAKE, Southampton-buildings, Chancery-lane, “ Lubricating appa- 
ratus.”—A communication.— Dated 30th November, 1867. 
This invention consists in the construction of a lubricator having a 
rent reservoir from which the oil is fed or flows upon the journal 
| or other bearing when in motion. 
| 3489, J. COLLINGHAM, and T. E. SMITH, Keighley, Yorkshire, “ Steps of spin- 
| for spinning, roving, slubbing, doubling and twisting frames.”"—Dated 
| 3rd December, 1867. 
| This invention cannot be described without reference to the drawings. 
3465. J. ADAMS, Blackfriars-road, London,‘‘ Apparatus for dating railway and 
other tickets.” — Dated 5th December, 1867. = 
This invention consists of an improved machine or apparatus for printing or 
| stamping the dates upon railway or other tickets as are issued, which may 
be used either for printing the date with ink m ordinary type, or for stamping 
or impressing the date either with or without ink by steeltype. The machine 
is of the same character as the ordinary dating machine, in so far as that ,the 
pressing of the ticket into a mouthpiece brings down the type and gives the 
| impression the inking of the type (when ink is used), being also self-acting on 
the withdrawal! of tne dated ticket. The mouthpiece is supported and swings 
upon two links mounted on pivots beneath, and has an arm projecting from its 
rear side which is jointed to a bent lever keyed or otherwise fixed on a rocking 
shaft, the said shaft being supported tn suitable bearings. Upon the rocking 
shaft is also secured another lever, the outer end of which is join’ed to a verti- 
cal type carrier in such a manner that, wher the mouthpiece is pressed inwards, 
the type carrier is brought down to give the impression. The type er is 
, kept always perpendicular by a parallel link attached to its upper end. The 
inking pad swings upon pivots, and is connected by a link to the bent lever, so 
| that when the mouthpiece is pressed inwards, the type carrier is brought 
| down, the inking pad is drawn out of the way; but as the type carrier the 
inking pad is raised also, and against the face of tho type. A spring or 
other equivalent contrivance is connected to the rocking shaft or other movable 
part of the machine to bring the apparatus into the last described position on 
the withdrawal of the dated ticket. 
3602. M. H. COLLINS, Massachusetts, United States, America, “An improved 
lamp.” —Dated 18th December, 1867. 
This invention cannot be described without reference to the drawings. 


3624. L. I. TOWER, M. United States, A % ee" — 
_— ‘assachusetts, es, America, “* Faucets, 








vessel down to or about the level of the inner surface of the bottom of a barrel 
or vessel to which the combined faucet and measuring vessel may be applied, 
thereby enabling all the liquid contents of the vessel to be extracted it. 


3626.3. T. KeRsHaw, St. Paul's-road, Islington, “Improved ventilator.”— 


2! st December, 1867. 
jon cannot be ibed without reference to the drawings. 
3645. W. WALKER, Liverpool, “‘ Cotton ties."~A communication.—Dated. 23rd 


December, :867. 
This invention cannot be described without reference to the drawings. 








are by passages vered 
pote oot ae block, where and ms as —> 
branch off. Staircases lead to terraces running along each floor at the 
back of the building, and from the terraces the doors of the respective tene- 


3712. J. Novikow, Briansk, Orel, Russia, “ and. 
hemp, flax, &c.”—Dated ist December, Sepearwecaes ard 
This invention cannot be described without reference to the drawings. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. oe | 
(From pur own Correspondent.) 
Tue Iron TRADE—ON’CHANGEIN WOLVERHAMPTON—THE STRIKE: 
More Men Commencing Work : Men’s Statements of Earnings of 
Puddlers : Master's Statements—MEETING OF MEN : Determina- 
tion to Resume—On ’CHANGE IN BramincHamM: Pecuniary Loss 
to Puddlers During the Strike: Amount of “ Relief” Received— 
ORDERS SENT TO BeLGIuM— DEMAND LANGUID —DUDLEY TRADE 
—CoaL: Depressed Condition: Reduction of Wages in New 
istri: HARDWARES: Birmingham, Wolverhampton, Bilston, 
Willenhall, Dudley — Wire Pit Rope: Disastrous Fracture: 
Siz Persons Killed: Singular Cause. 
THE meeting of ironmasters on ‘Change in Wolverhampton on 
Wednesday was occupied chiefly in discussing the extent to which 
the puddlers and other forge artisans have resumed work on mas- 
ters’ terms. It transpired that in addition to the Shrubbery, the 
Chillington and the Minerva Works having partially resumed, cer- 
tain had also n at the Monmoor Works (Messrs. Wright and 
North), all in Wolverhampton ; and that out of the Wolverhamp- 
ton district some had begun also at Messrs. White and Haines’, at 
Tividale ; Messrs. Plant and Fisher's, Dudley Port; Messrs. P. 
Williams and Son, Wednesbury Oak ; and Mr. D. Jones, of Bilston 








—all in addition to the inst d in previous reports. 
There was being distributed amongst the masters in the Exc 
red by the able of the M Works to a 


a reply pre ag 
handbill which was given tohim by oneof themen on strike alleging 
that under the pro uced scale a puddler could earn 
only £1 3s. 44d. per week. Mr. Adams (the manager mentioned 
showed by a calculation based upon the man’s previous earnings 
that at the reduction he could earn £1 16s. 8d. a week ; and that 
no puddler at the Monmoor works need earn less than from £1 10s. 
to £1 12s. a week. Towards the close of ‘Change hours it 
became known that shinglers and puddlers had been offering them- 
selves at the Shrubbery Works to begin at the reduced rates. 
Subsequently we ascertained that a men’s meeting was held in the 
forenoon, and that a considerable number of the turn-outs announced 
their determination to remain out no longer. Ultimately it be- 
came understood that as many as chose were at ‘liberty to return 
to work till by a recurrence of a brisk demand a more favourable 
opportunity arose for enforcing the wages which now they have 
been demanding unsuccessfully. Our information of what took 
place at the meeting is iapestanh, because representatives of the 
press are not admitted to the gatherings, nor has the result of 
this meeting been officially communicated; but if what has 
stated to us as correct is correct, then the strike, so far as it 
relates to Wolverhampton, may be led as over. 

In Birmingham on Thursday the attendance of masters on 
‘Change was somewhat numerous, and than last week a decidedly 
better feeling prevailed owing to the readiness which in 
some localities the men are at length showing to return 
to work. That readiness is not, however, yet so generally 

as was to have ted; but it is believed that as 
soon as it becomes known the majority of the Wolverhampton men 
have determined to give over the s le, then that many others 
will, without waiting for the return of Messrs. Kane and Hobson, 
(the President and Secretary of the Union, to return from their 
begging tour) resume on masters’ terms. The strike has lasted 
now six weeks, and the sufferings of the families of the turnouts 
have been extremely severe. Every puddler has lost upon an 
average about £8 in wages, and some of them £12. Higher sums 

r head have been sacrificed by the shinglers and the rollers, and 
in nearly every case property has had to be sacrificed to procure 
bread, which may be regarded as embracing a further loss to that 
amount. Exaggerated statements have m made to the re- 
porters as to the sums of money distributed as “‘relief.” Here 
and there 10s. has been disbursed, but the instances have been 
extremely rare. In other cases 1s, 10d. has been given, and 6d.° 
stopped for Union pay ; whilst one puddler writes to the local 
papers, stating that the distribution in which he shared amuunted 
to fivepence a head. The President of the Union he intimated re- 
ceived on the contrary £140 a year. Satisfaction was expressed oe | 
at the course pursued yesterday by Messrs. Wright and N 
(Monmoor Works, Wolverhampton), in having met the misstate- 
ments by the men as to the amount of their earnings by a state- 
—e ap oe “pe books of that Som. eee as Rpm 
are often prolonged by misguided sympathy being felt for the men 
by the general public who have been misinformed as to the earn- 
ings of the turnouts, the publication of the correct figures are 
re as in every case desirable, and the adoption of. the 
practice to be commended. 

Whilst in the majority of cases the employers have been able to 
execute the orders with which they have been entrusted, owing 
first to their own stocks of puddled , i 
with which iron in that mean be bought from Middlesbrough 
and North Stauordshire, still specifications which would have 
come here have to our know gone to Belgium. The general 
demand is, however, very languid, and if the puddlers should be 
put on full time puddled iron will have to go into stock. 

From Dudley the report is as follows:—‘‘A few more of the 
mills and forges west of this town, which have been standing 
owing to the puddler’s ‘strike,’ are now in partial operation. 
Some of the old workmen ( ands), who have been suffering 
much privation, have considered it high time to begin to work, as 
there isnot the slightest probability of the men eon ppg os 

The 





The Earl of Dudley’s mills and forges at the Round Oak.are 
receiving fresh accessions to the list of workmen already on. 
whole of the mills are on, and in the course of a week or so it is 
likely that all the puddling furnaces will be in operation, as many 
of the men seem completely tired of the promises of sup from 
their officials, and, as a matter of course, have abandoned the 
Union. Others cling to it with great pertinacity, although there 
is not the slightest chance of its ever being established on any- 
thing like a permanent basis. How is it likely? They have no 
fonts, and the masters are determined not to employ a unionist 
again, and when the men go to ask for work they have, in some 
instances, to sign a declaration to the effect that they will leave the 
Union. There is no doubt that if the puddlers would go to work the 
trade in this locality would soon im but as it is orders 
are going into other districts, and the men here and their families 
are starving. Hence it is t some of the leading officials are 
about to make a desperate effort and take a tour through _ee 
Scotland, and Wales, to solicit subscriptions for these poor d 

by their leaders to play on withou 


» 


creatures who are peas 
the means of subs ce either for themselves or their families, 
The demand for coal continues dull, and the pits are only in 
partial o n. 
* The notice given by the New British Iron Company at Corn- 
greaves to their thick coal colliers, working on the “longwall” 
ua for a reduction of wages, expired on Saturday last, and if 
do not choose to work at the rate offered, and as it appears 
at a.somewhat reduced stint, the com will close their works, 
which will very much increase the ting distress in the district. 
The out-door labour market still remains in an unsatisfactory 
state, without any probability of improvement at present. 
me trade is in a very a we Fag aoe 
wages movement is extending to mining localities no 
viously affected by the last determination of the thin-coal mot ne 
to reduce wages. Although the reduction contemplated is twice 
that embraced in the drop already brought about, yet it is not 
expected that the notice will be resisted. The greater uction 
in the cases now included is due to the higher range in the new 
istri nn ioe Ss Se Hee See districts will now be 


pretty nearly 

The reports received as to the state of the hardware trades of 
i and South Staffordshire show no improvement, It 
is, however, hoped that the excellent harvest will stimu- 
late the home trade. 





It is confidently believed that the mail just 
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arrived has brought a good batch of orders, and some overdue 
remittances from Australia, There are a few ironmongery and 
metal ware orders under execution for West India, and, judging 
from neighbouring districts, engineering work promises to improve 
in demand. It is understood that an order for marine engines to 
the value of £30,000 has just been received by an extensive firm at 
Worcester. The heavy hardware trades ap to have slightly 
improved, especially in the demand for plate iron at Wednesbury. 
The general demand in the district is, however, dull; and but few 
hopes, with the exception of those already mentioned, are held of 
as return of vitality, As to the foreign trade the advices 
received from America are confirmatory of the published state- 
ments in reference to the improvement in trade in the States. 
The West Indian business remains tolerably good, and the South 
American demand is generally quiet. More business is being done 
with the Continental markets and Australia, but the South African 
trade is de 

At Birmingham a slight revival is noticed in the leading branches 
of the trade. Orders have come in more freely during the last 
few days, and manufacturers are better engaged than they were at 


| about the average. Inquiries from the Sout 


For steam coal there is a tolerably fair demand for the East and 
French markets, while to the Continental = the demand is 
American ports are 
not so numerous as they have been, but the slight cessation in 
orders from that quarter will be only’ temporary, as South Ame- 
rican houses are tolerably good and regular customers for steam 
coal, The decision of the Admiralty respecting the use of smoke- 
less steam coal alone on board all her Majesty’s ships will cause an 
increase in the Government demand, and contracts will not only 
be more frequently issued, but for much larger quantities. For house 
qualities there is an improved demand, West of England and Irish 
houses beginning to purchase large quantities for the ensuing 
winter’s stock. The dispute between masters and men respecting 
the reduction of wages, after existing for a period of fifteen weeks 
in some parts of the South Wales coalfield, may now be said to be 
adjusted, the Monmouthshire house colliers, at a mass meeting, 
having agreed to return to work on the masters’ terms, and it is 
satisfactory to find that nearly all the men have carried out their 
intention. 
The first sod of the Alexandra (Newport) Docks is to be cut on 
Thursday next by Lady Tredegar, the lady of the right hon. 





the commencement of the quarter. For hollow-ware goods and 
general ironmongery, and electro and tinplate trades, more is 
being done; but the demand for fancy goods of most of the 
descriptions is only partially improved. 

Tha Wolverhampton ironfounders complain of slackness in all 
the branches of their trade. The japanners and tinplate workers 
complain of the scarcity of*ordérs. So few are the orders in some 
cases that the factories were only opened on Wednesday for the 
first last week. Galvanised ware is improving in demand, and 
the plated goods branch, though slack, gives promise of amend- 
ment. The lockmakers are not doing much, either in warded or 
levered locks, and iron safes do not command any increased inquiry. 
At several of the works at Monmore-green there is a slightly in- 
creased demand for heavy hardware and agricultural implements. 

At Bilston the tray and waiter makers are unable to report the 
slightest improvement in the export demand, and the home orders 
in course of execution are very small. Goods specially suitable to 
this season are in only small request, and in almost all the other 
branches of the trade little only is doing. At the ironfoundries 
there is a rather better demand, though there is yet room for con- 
siderable improvement. 

The lock trade of Willenhall as a whole is very depressed, 
though there are some makers who are experiencing activity. Tor 
good descriptions of padlocks some makers have a better demand, 
and en improvement is reported in the trunk and some other 
branches of the trade. About two-thirds of the workpeople in 
Willenhall, Short Heath, and New Invention are not having full 
employment. 

The Dudley trade remains quiet, without any feature of special 
interest to report upon. 

A wire colliery rope has just given way under somewhat extra- 
ordinary and certainly very shocking circumstances, inasmuch as 
the result has been the instantaneous death of five men and a boy, 
and the severe mutilation of two others. The accident happened 
at one of the collieries of the Cannock Chase Company, whose 
arrangements are among the very best in South Staffordshire. The 
rope was of the ordinary kind, composed of 192 strands. It 
has been broken by a clumsy contrivance for indicating the 
position of the skip in the shaft. In South Staffordshire it 
is not unusual for engine tenters not only to have an 
indicator in the engine-house, but also a token consisting of a 
piece of hemp or cord tied to the pit rope at a given spot. In 
this case the token was made of a thick bundle of hemp about 
a foot long, which, by constant action over the pulley, had become 
almost part and parcel of the rope at the point at which it was 
fixed. Itis easy to understand how such a compact mass must 
have operated upon the wires of the rope. The metal must have 
slightly embowed at that point every time it went over the 

ulley, and then, by the pull of the engine, have as often 

en drawn straight. This constant counter action separated 
all the threads but some five or six and twenty ; yet so excellent 
was the quality of the wire that there is reason to conclude that 
for some time past this, about one-eighth of the whole strength of 
the rope, bore the weight of the doily work of the pit. On last 
Friday, however, the reinaining strands went. They gave way un- 
happily, when eight miners were going down the pit. They fell a 
distance of twenty-five yards, the iron weight, or dolly, and some 
thirty-six yards of the rope falling upon them, with the con- 
seque ices, unfortunately. which we tens already mentioned. The 
— has been opened, but has been adjourned till the 11th of | 
June. 








WALES AND THE !ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue Iron TRADE: Position not Materially Altered: Better Feeling 
Prevailing ; Slow Progresstowards Improvement: Hands tolerably ‘ 
Well Employed at some of the Leading Establishments : No Ordersof | 
importance Received during the past Week: Increased Firmness in 
Prices: Home Specifications not Offered with the Freedom expected : 
Shipment of rails to the United States and British Colonies : Pro- 
bable Increase in the American Demand : Clearances to the Rus- 
sian Markets—Tue Pic Iron TRADE—THE TINPLATE TRADE— 
THE Steam Coat Trape: Termination of the Strike—CuTTING 
THE First Sop OF THE ALEXANDRA (NEWPORT) Docks—Pass- 
ING OF THE LLYNvI Gas BILL—TERMINATION OF THE DIs- 
PUTE AT THE ABERDARE WORKS—MINING DIVIDENDS—THE 
EMIGRATION MOVEMENT. 

THE position of the iron trade of the district has not materially 

altered since last report. If anything there is a little better feel- 

ing prevailing, though the progress towards improvement con- 
tinues extremely slow, but dos is no reason why it should not 
become enlarged, as circumstances are not wanting to tend to 
encourage commercial enterprise, more especially the prospects of 
peace for a lengthened period reigning over the Continent of 
Europe. At two or three of the leading establishments the hands 
are tolerably well employed, but, as a rule, the business doing at 
the various establishments in the district is somewhat limited, the 
men averaging four turns per week. No orders of importance have 
been received by the ironmasters during the past week, but it is 
said that makers have become somewhat firmer in their de- 
mands, indeed so much so that it is reported a contract 
has been taken by a Belgian ironmaster for 30,000 tons of rails at 

a lower figure than any of the makers in this district would do it 

at. On home t specifications are not offered with the free- 

dom many expected, railway managers beingstill extremely cautious 
how they enter upon any expenditure which can by any possibility 
be avoided or postponed. Rails continue to be shipped to the 

United States and British colonies, and there are a few orders 

remaining on the books chiefly for the United States, which no 

doubt will be considerably augmented as soon as the political strife 
which has prevailed since the impeachment of the President, 
and the decision of the American Senate becomes finally settled. 

The leading railway companies in America are in want 

of considerable quantities of rails, and as soon as tran- 

quillity is restored in political circles orders that have of 
late been deferred will find their way to this country. In a few days 
clearances will be made to Riga, Cronstadt,and Flanders, and it is be- 
lieved that the Russian empire will be a good customer during the 
summer months. Inquiries from India have of late somewhat 
fallen off, but as there is a probability of an extension of the rail- 
way system in that vast empire, strong hopes are entertained of 
masters in this district securing a great many of the orders for 
rails and other materiel. From the Continent the rail orders 
coming in are somewhat limited, but it is believed that an increase 
will shortly be experienced. Bars are moving off freely at from 
£5 to £5 10s, Pigs continue firm at current quotations, best 
brands commanding a steady sale. Tinplates are easier in price, 





chairman, Lord Tredegar. A grand demonstration is to take place 
in the town, in which the mayor, corporation, and the various 
friendly societies will take part. There is to be a public breakfast, 
the old folks are to be regaled, and for the young a grand display 
of fireworks is to be made. 

The Llynvi Gas Bill has passed through the committee of the 
House of Commons, 

The dispute at the Aberdare Works between the proprietors and 
men has come to an end, the latter going to work on Monday on 
the masters’ terms. Several hundred men are employed at the 
above works, and probably by this time the whole of the same are 
in full operation. 

The Minerva Mining Company has declared a dividend of £5 per 
share (£25 paid) for the quarter ending March 3lst last. This 
mine has already paid £233 13s. in dividends on each share. A 
dividend of 6s. per share (£12 paid) has been declared for the 
same period by the Bronfloyd Mining Company. 

A second special meeting of the shareholders in the Ebbw Vale 
Company (Limited) has been held, and the resolutions to wind up 
the old concern and start a new company in shares of £32 each, 
credited with £27 10s. paid, were unanimously approved of. 

From the iron and coal districts of South Wales emigration has 
once more commenced, and before the close of the present summer 
it is quite evident that a very large number of the local miners 
will have left the shores of the mother country in order to 
obtain what they believe to be more regular and profitable employ- 
ment in foreign climes. The emigration movement has no doubt 
been accelerated by the rather heavy reduction in ironworkers and 
colliers’ wages, for the men assert that in many instances they are 
unable to earn sufficient for the maintenance of their families 
irrespective of any other comforts. An emigration scheme is in 
course of formation at Merthyr and the populous localities around, 
to which nearly the whole of the workmen will contribute, and the 
funds raised are to be devoted towards assisting those that desire 
to emigrate to leave the country, and there is little doubt of the 
society being successfully established. As is generally the case 
fully four-fifths of those that depart are bound for the United 
States, and the remaining one-fifth to the British colonies. 
What effect this movement will have on the labour market remains 
to be seen, but it is generally believed that should any declded 
improvement take place in the iron trade there is no doubt that 
a scarcity of skilled labour would soon be experienced, as it is said 
some of the best workmen are about leaving the district. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiveRPooL: The Rivers Pollution Commission: The Great Eastern 
(s.8.): Mersey Steel and Ironworks Company : The Chamber of 
Commerce and Telegraphs to India: Coal Snipments at Birken- 
head—State oF TRADE AT SHEFFIELD — THE FuTU”“E OF THE 
Cotton TRADE—COMMUNICATION IN PASSENGER TRAINS—THE 
LANCASHIRE COLLIERS—BRADFORD CORPORATION WATERWORKS 
—StTaTe oF TRADE IN SovuTH YORKSHIRE—NORTH-EASTERN 
District : Steam Shipping: Team Valley Railway : Tees Valley 
Railway : The Cleveland Iron Trade—Raits FoR THE LANCA- 
AND YORKSHIRE SHIRE RAILWAY. 


Tue recently-appointed Rivers Pollution Commission ‘fell 
through,” in consequence of a,dispute or misunderstanding be- 
tween Mr. Kawlinson, the chairman, and Mr. Harrison, one of the 
commissioners. Anewcommission, consisting of Colonel Sir W. Deni- 
son, Dr. Edward Frankland, and Mr. J. C. Morton, with Mr. J. T. 
Smith as secretary, attended at the Town Hall at Liverpool yester- 
day week, and proceeded with their inquiry in Liverpool. On 
Friday the commissi 3s inspected the sewerage arrangements of 
the town, and on Saturday they visited Birkenhe To-day 
(Friday) they attended at Warrington. On Wednesday and Thurs- 
day they will hold an inquiry at Manchester, and on the two fol- 
lowing days they will extend their investigations toSalford. Thegreat 
Eastern Steamship seamen’s wages case has not yet been adjusted, 
and the men have not on received either their wages or the com- 
pensation which they claim for premature discharge. The defence 
is that a French company who chartered the ship, and not the 
owners, are liable. An extraordinary meeting of the shareholders 
in the Mersey Steel and Ironworks Company was held on Friday 
—Mr. J. Campbell presiding—for the purpose of considering a 

roposed addition to the regulations of the company, authorising 
it from time to time, by special resolution, to modify the condi- 
tions contained in the memorandum of association, so as to 
reduce the capital to such an extent and in such a manner as the 
company may, from time to time, by a’special resolution, deter- 
mine. A resolution to this effect was unanimously agreed to. 
The Liverpool Chamber of Commerce has resolved, with 
reference to certain pending schemes on the subject, that | 
the establishment of telegraphic communication with India | 
should be undertaken by private enterprise, and that the interven- 
tion of her Majesty’s Government should be confined to obtaining 
a secure passage for the wires across the Isthmus of Suez, and to 
guaranteeing, if necessary, a dividend upon the estimated cost, | 
upon condition of the successful working of the line for a term of 

ears. It appears that the total quantity of coal shipped at Bir- | 

enhead in April was 91,000 tons, of which 34,900 tons passed 
over the appliances of the Mersey Docks and Harbour Board, as | 
compared with 20,200 tons in April, 1867. 

The state of business affairs at Sheffield has somewhat improved | 
during the last week. There is rather more employment in the | 
iron trade. For steel there is a greater demand, and a fair trade | 
is doing in railway matériel. A change for the better is observed | 
in the edge tool trade. 

Mr. Maurice Williams has published a work entitled ‘‘ Seven 
Years’ History of the Cotton Trade in Europe.” Mr. Williams 
draws rather a dismal picture as to the future supplies of raw | 
material. He estimates the probable stock at Liverpool, August | 
1st, 1868, at 364,230 bales, as compared with 675,800 bales August | 
1st 1867, and 958,260 bales August Ist, 1866, as he considers that 
the United States have from the recent course of events lost some | 
of their old power as a cotton-producing field. It is some comfort 
to find+that, upon the whole, the Liverpool stock of cotton has | 
increased thus far thjs year, having been 587,440 bales, May 15th, 
1868, as compared with 447,460 bales, December 31st, 1867. 








Eastern Railway between York and Scarborough have been run, 
fitted with a new cord arrangement, already explained in these 
columns, and invented by Mr. G. Brown. 

The colliers and drawers employed at the California Pit, Aspall, 





but uo great reduction is likely to ‘ake place, owing to the lowness 
of stocks in makers’ hands. 


belonging to the Wigan Coal and Iron Company, have been again 
on strike. About 250 have left work. The men consider them- 





During the past week the mail and express trains on the North- | Bis 


selves ngptered in consequence of their employers havi 
certain deductions from their wages for sending up tubs 
weight and dirty coal. 

The Bradford corporation has carried a waterworks and improve- 
ment bill through a committee of the House of Commons. Brad- 
ford now consumes 4,000,000 gallons of water daily, and the 
a cost of the works proposed to be undertaken exceeds 

With respect to the north-eastern district, we may note that the 
Arcadia steamer, built for Mr. Robertson by Messrs. Redhead and 
Softley, of South Shields, made « trial trip on Saturday. She is 
120ft. by 20ft. and 9ft., and is 60-horse power. She will be em- 
ployed in passenger and goods trade between Kirkwall and the ad- 
joining islands. The Glencairn, built for Messrs. Gillan, Schmitz, 
and Co., by Messrs. Backhouse and Dixon, of Middlesbrough, has 
made a satisf: trial trip. At Stockton the coal-workers at 
the ironworks have struck, and have laid off a number of work- 
men. We learn that Mr. G. Ridley, C.E., late of Newcastle-upon- 
Tyne, and brother of the late Mr. Joseph Ridley, contractor, of 
Newcastle, has been engaged by the Government at Bucharest to 
finish, within a limited period, one of the railways in the 
Roumanian Principalities. A contrict for the completion of the 
Team Valley line is expected to be let by the directors of the 
North Eastern Railway Company to-day (Friday.) The Tyne Im- 
provement Commissioners will shortly let a contract for cast iron 
cylinders for the foundations of the piers and abutments of a pro- 

ed new bridge at Newcastle. The Ebor screw steamer, owned 
y Messrs. R. Harrowing and Cc., of Whitby, has made a suc- 
cessful trial trip. The vessel is 207ft. over all, 29ft. extreme 
breadth, and 17ft. depth of hold. She is double-bottomed for 
water ballast, and is fitted with engines of 90-horse power nominal. 
The Ebor was built by Messrs. Denton, Gray, and Co., and was 
engined by Messrs. Richardson. In referring to the Glen- 
cairn, we should have noticed that that vessel is intended to run 
between Middlesbrough and Grangemouth, the trade between 
those ports having lately been largely developed by the increased 
importation of Cleveland iron into Scotland. The contractors for 
the Tees Valley Railway, which has just been opened, were Messrs. 
Boulton and Jones, the engineers engaged being Messrs. Nimms 
and Mac Nay, of Westminster. The line comprises one or two 
fine works. Thus the Balder stream is crossed by a graceful 
viaduct of nine arches of 30ft. span, the structure being 100ft. in 
height. A viaduct of five arches of 50ft. span and 60ft. in height 
has also been thrown over the Lune. The cost of the line has 
about £8000 per mile, including the two viaducts, which involved 
an outlay of nearly £5000 each. The position of the Cleveland 
furnaces is returned as follows :—In blast, eighty-six, out of blast, 
forty-seven. The production of pig in the Cleveland group in the 
first four months of this year appears to have been 341,069 tons, 
viz., in January, 83,377 tons ; in February, 80,529 tons ; in March, 
88,808 tons ; and, in April, 88,355 tons. Shipments to the Conti- 
nent and coastwise have been tolerably -active of late. but it is 
remarked that the inland consumption has fallen off. Some of the 
iron shipbuilders are not so busy, although a good deal of work is 
being turned out in the various yards of Sunderland, Newcastle, 
and the Tees. The bar iron trade is dull. At Consett and Witton 
Park the manufacture of plates is proceeding actively. The 
Stockton and Middlesborough mills are turning out a considerable 
quantity of rails for shipment to Austria, Russia, Holland, and 
the United States. 

The Lancashire and Yorkshire Railway Company is about to give 
out an order for 1,000 tons of rails, A guarantee of quality for 
seven years is required. 
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CopPen—British—cake andtile,| £ s. d. £4 4,;258.d4. £48. @. 
P-TLOD secccccccccceese| 89 0 0.. #3 0 0179 0 0.1. 81 0 0 
Best selected. $3 0 0.. 85 0 0 8t 0 0... 82 0 O 
Sheet .....- 85 0 0.. 87 0 0 82 O 0.. 84 0 0 
Bottoms....- 88 0 0.. 90 0} 86 0 0.. 90 00 
Australian, ton 8110 0.. 83 10 0) 81 0 0.. 88 0 0 
Spanish Cake ... 76 0 0.. 77 073 0 0.674 0 0 
Chili Bars ... evccoss| 77 0 0.. 77 10 0/7219 0.. 0 0 O 
Do. refined ingot ...cesee.-| 79 19 0.. 80 0 0179 0 0.89 0 0 
YELLOW METAL, perlb. wecooe| 0 0 008 007 800% 

1R0N, Pig in Scotiand, ton......| 2 12 3 cash. 213 6cash.. 
Bar, Welsh, in London ......| 6 5 0.. 615 0| 615 0.. 7 0 0 
Wales........| 510 0.. 6 00 600. 650 
Staffordshire..| 7 5 0.. 710 0} 710 0.. 715 0 
Rail, in Wales ...cccccccoees| 510 0.. 6 0 0| 5 6 O46 5 O 
Sheets, singlesin London ....| 9 5 0.. 0 0 0} 910 O.. 0 0 0 
Hoops, first quality 8 5 0.. 810 0} 819 0... 000 
N jeceee 75 0. 710 0} 710 0.. 000 
seeececesevese 10 0 0.. 10 5 0} 10 5 0.. 1010 0 
LEAD, Pig, F 1815 0.. 0 0 0 1919 0, 0 0 6 
English, W. B..ccccosece 215 0. 0 0} 31:17 6,, 22 0 0 
Other brands 1910 0., 1912 6 1917 6.. 20 2 6 
Sheet, milled 20 5 0.. 0 0 0 2015 0.. 21 0 0 
Shot, patent .... 2219 0.. 2215 0/23 00. 000 
Red or minium....cccssseeee | 2015 0.. 21 0 0] 21 0 0.4.21 5 0 
White, dry..ccccsccccccccccee| 27 0 0.. 29 0 0) 29 0 0.. 2910 0 
ground in Oll...ccccewesess | 26 0 0, 29 0 0) 28 0 0, 30 0 0 
Litharge, W.B...ccccscsseoee | 2410 0, 0 0 0125 00. 000 
QUICKSILVER, per bot. sesesose| 617 0.. 0 0 0 GIT 6. 0 0 6 
SPELTER, Silesian, per ton......| 20 5 0.. 0 0 0) 31 0 0..20 5 0 
English V &S .ecccecccsseee| 20 0 04. 0 0 6} 000. 00 0 
ZINC, ditto sheet ...++. ee | 2510 0,, 26 0 0} 27 0 0. 0 0 @ 
STEEL, Swedish faggot 000. 0 0 000.000 
Et 1415 0..15 0 0} 000... 006 
TIN, Banca, per cwt. 416 0. 0 0 0} 411 0.. 41119 
Straits, fine—cash 413 9%. v0 45 0. 4 510 
For arrival +e 413 0. 000460. 470 
English blocks .... 418 0%. 000480. 490 
Bare ccccccccccccccccccce | 419 Oe 0 0 O 4 9 Oe 410 0 
Refined, in ecccccccce| 5 1 Qeo 0 O O 411 Ge 413 0 

TINPLATES, per bx of 225 

IC COBC.scececcccccccccccce 120.183 014 6. 16 6 
IX ditto.ccccccccccccccesece| 1 8 Occ 1 9 Of. 210 6. 112 6 
Ic | seccee 1 & O.. 110 Of} 110 0 Ll 6 
IX dittO..ccece coccccccess 114 0.6. 116 6 1% O.. 117 6 
COALS, best, per ton .... 000. 0060 0000. 000 
Other SOTtS sesescees 000.000000. 000 
OILS, per tun, Seal, pale 38 0 0.. 39 0 0:43 00... 0 O 
Brown sce 33 0 0.. 0 0037 00.000 
Sperm, body .. 109 0 0..102 0 #110 0 0. 000 
Whale, South Sea, pale 330 9.. 0 0043 00... 000 
Yellow sesceeee-. oo -|35 0 0.. 0 0 O42 00... 000 
Brown cocccccccccccses «| 34 00.. 00030 00.. 000 
E.1. Fish ..coc.cccccsence| 30 0 0.. 0 0 0 35 0 0.. 000 
Olive, Gallipoli ....seseee 72 0 0.. 73 0 0} 62 0 0.. 63 0 0 
Spanish ....-cseccecceee «| 69 0 0.. 70 0 0| 6010 0..61 0 0 
Pal® cocccccccccccccccccs --|/40 0 0.. 0 0 0) 4009 02.000 
Linseed .......- eoccccccce eoe| 33:10 0.. 3315 0] 2610 0.4. 0 00 
36 0 0.. 3610 0| 3710 0., 38 0 0 
340 0.. 0003510 0. 0 00 
38 0 0.. 381) 0} 380 0... 0 0 0 
35 0 0.. 3510 0} 3610 0.. 0 0 0 
72 0 0.. 0 0 06) 0 0. 61 0 0 
37 0 «0.. 0 0 0 36 0 0.. 38 0 0 














PRICES CURRENT OF TIMBER. 
1 1867, 








863. o| 1868. e 
82 £ & 2's || Por lond— 4242460464 
12 01210] 9 0 1010 |[ Yel. pine, per reduced C. | 
35 415 30 410 || Canada, ist quality 17 01810 17 01910 
213 4 5/215 4 0) Qnd do... 11 012 0 129 018 O 
1.0 0 0 0] 0 O O —|| Archangel, yellow 11 0 19 6) 11 101210 
.5 5 510] 5 5 6,0 || St. Petersburgyel. 10 012 0| 101011 0 
« 45 5 0| 810 410/| Finland ........ 70506 869 0 
315 5 S| 319 5 0||Memel .......... 0 0 0 0] 00 O 
« 0 0 0 O| O O O O}) Gothenburg, yeL.. 8 0 910) 8101010 
406 0] 310 6 0| white 8 6 9 0) 80 9 0 
25 4 0| 30 3 0 || Gefie, yellow...... 10 01010) 9 O11 & 
3° 45) 3 0 310 ||Soderhamn ...... ¥ 01010) 9 0100 
i . 3 0 + 3] 8 0 3 5||Christiania,perO 
Swedish ....s00+- 117 2 8| 115 9 2)| 19f.by3 by 95 11 0.13 0/16 O92 0 
Masw, Qued rd.pine 5 0 hes ~ 4 A ; Pes pete > 
1. pine 5 0 6 5 eck plank, Dnt 1 
ree) 0 001 0 00 Ol peru din..g © 2 3 015 1 4 
Lathwood,Dantzfm. 61) 719| 410 5 0 | Staves, per 4 : 
St. Peter’s 810 919] 610 7 10 || Quebec pi,....... 65 0 9 0) 8 999 
Deals, per C., 12ft. b: ie te a i ft cian puncheon 24 02: 0/90 Om 0 
Quebec, wht.spruce 1: 140 9 |) ¢ crown ° 
EtJobu whtapruce 1310 15 10 [13 19 1510 || pip? -eeeees } 1400155 0.170 180 
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GUN CARRIAGES FOR THE DEFENCES OF HALIFAX. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. , 


No. XXII.—British Gun Carriaces ror Heavy Guys 
AND FoR Fietp ARTILLERY. 
TuE philosophy of gun carriages, if treated at all in an 
uate manner, would involve a dozen such articles as 
can be devoted to such a subject in thi journal. It has, 
in fact, never, that the writer 
is aware of, been treated of in 
a complete and connected 
form— and its consideration 
involves some dynamic ques- 
tions of considerable subtlety 
and intricacy, as well as many 
conditions of a more purel 
practical character, in whic 
sound judgment must be the 
guide rather than the conclu- 
sions of science. We may see 
at the threshold of any such 
investigation, however, that 
gun carriages, irrespective 
of their special uses, divide 
themselves naturally into 
two great classes, the general 
character of construction in 
each of which possesses one 
radical distinction, though 
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weight—though uo longer needed for strength—to the gun 
itself, and not put it’ into’ the carriage. But for field 
artillery, having xed the weight of the gun at the lightest 
possible to resist the strains visited upon it by the powder, 
and any other exigencies of its service, such additional 
mass as we must have to take up excessive recoil should 
be got through the field carriage, with just this practical 
reservation, that, for reasons of field service that will 
occur to every artillery officer, it is not well to have any 





SCALE. 
— 





oddly enough such arises 
merely from differencein calibrein the guns, Forgunssimilar 
or nearly so in form, the total weights of the pieces are as 
the cubes of the calibres. The weights, therefore, of large 
guns increase at a prodigious rate, and although the masses 
of their epee also assumed similar increase as the 
cubes of their calibres, it usually happens that the gun of 
large calibre resistsa relatively much smaller shock upon its 
carriage than does the smaller one. In other terms, the 
heavy gun itself absorbs a very large proportion of the re- 
coil, and as weight in such guns is not seriously objection- 
able, we can afford to take up recoil by mass in the gun. 
But in the much smaller natures of guns, such as for field 
service, weight is of importance to os economised to the 
utmost, and as we must have a travelling carriage to the 
1 capable of carrying it over the roughest ground at gale 
oping speed, and of withstanding recoil also—and that 
must have a considerable weight—so in field artillery we 
add the weight of the carriage to that of the gun and em- 
ploy the total to take up the recoil. ‘Thus, then, 
arises this generic distinction between garrison or 
naval carriages, in which the effects of their mass 
in taking up recoil may be neglected, and field 
carriages, in which it cannot be lost sight of. It fol- 
lows, therefore, that in the i for heavy garrison 
or naval Seo peer ge they shall be competent to with- 
stand the initial shock of recoil, they shall be certain to 
be more than competent to sustain the weight of the gun 
in all positions, and that any excess of weight in the car- 
riage over and above that n to ensure its with- 
standing the initial recoil is disadvantageous. In fact, we 
hold it that within’ this limit such gun carriages cannot be 
made’ too “light—a principle which we have seen, in 
discussing M..Kru + Paris steel gun and carriage, 
was wholly lost sight of. 
’ If mass be still needed to absorb recoil over and above 
the ‘weight unavoidable in the gun itself to resist burst- 
ing, &c., then, as it appears to us, sound practice would add 





enormousd ‘repancy of total weight between that of the 
gun and of its ._.unting. 

These considerations contain some of the grounds why, 
in our view, wrought iron mounting to field artillery is 
based upon a mistake, as well as replete with evils and 
difficulties in actual use. They also indicate that as soon 
as we have arrived at a magnitude that compels the 
abandonment of timber for heavy gun carriages, these will 
best be constructed of iron boiler plate, angle iron, &c., 
rivetted together, or, still better, of” low, tough, and per- 
fectly soft steel plates, and not of heavy bars, frames, or 
other forged masses, united to each other at single poin 
and by large and heavy pins or bolts, in the way of coe 
for some of the newer Austrian ison carriages 
In the illustrations accompanyi = article —Figs 1, 2, 
3, and 4—are shown one of the executed forms of 
heavy gun carriage in those constructed at Woolwich in 
1866-67 for the casemates at Halifax. This design a 
sents some points of decided advance over the eS 
Te Tah one, 2 given in — article, No. _ 

ig. 1 shows a side elevation of the carriage and plat- 
form, and a medial» leagtiadiadl  qutten ‘ of another 


imaginary carriage placed upon the platform in rear’ of 
the gun; Fig. 2 shows, in upper and under half plans, 
the horizontal projection of the platform;' Fig. 3° gives, in 


like manner, in under.and: upper,’ the plans of’ the gun 
carriage; and Fig. 4 gives a transverse section of the car- 
riage through the plane ‘A B of ‘Fig. 1. ' The chief dimen- 
sions are marked in taken from the’ official litho- 
graph, No. 6lc. . The .weight of: the .platform’ is 47 cwt., 
and that of the carriage 35 cwt., and:Table I. gives the 
dimensions of the different kinds of iron used in the con- 
struction of the carriage and platform. Table II. gives 
the radii of the racers adapted to both the 7in. and Qin. 


guns. 
In these platforms and carriages the friction bars upon 
the former, to be acted upon by the compressors have been, 
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we think, very judiciously made of timber and not of bar 

of flat rollediron, as in the figures of last article. The friction 
of iron on iron is. excessively. harsh and vibratory, unless 
the iron be greasy, in which case;'for the purposes here in 
view, it would become quite useless, and even if acciden- 
tally heavily wetted might for the moment become so— 
while the friction of iron on’ wood along. the in is 
always sweet and flowing, although the grip may “ made 


‘such as to cause a powerful — a kn — 
; ‘ to this the liability to 
> SECTION OF CARRIACE* AND mediable disabling of the thin 





iron straps or, longitudinal 
bars is considerable., Let a 
sharp | bend. be given to one 
or several of those bars by’a 
shell aie striking .them, 
. and’ the gun would be 
rendered unworkable for some 
time. If: the . timber. bars 
’ be splintered a few. strokes 
with ‘the axe-or’adze would 
generallyrenable the gun still 
to be'used with:the more or less 
injured’ bars’ until a cessation 
of fire or*night admitted 
of replacing those destroyed 
FIC 4 or partly destroyed. There 
’ - several points Be this 
esign, however, a 
to us to admit of gaaction! im- 
‘ provements —* wi a 
view to simplification, ter efficiency, or;cheapness. 
what use, for pce. La, it.to make both’ cheeks ofthe 
latform out of one long rolled bar of ‘I iron, bent at the 
faewaed end so that both positions become parallel to each 
other? Two separate cheek’ bars united’by, iron pieces in 
front as in the rear would be much less expensive, and just 
as good if not better. - Such is the practice in the French 
service, It seems undesirable to. have the two screws, 
which act upon the compressors at opposite sides inde- 
pendent of each other. ere is no certainty that both 
are always screwed up at all, and almost a certainty that 
both shall not be screwed up at any. time —_ equally 
tight, and if not, then oblique strains are produced on the 
iage, and more or less tendency. of ‘the car to run 
ewe one side’ the’ platform, only by the 
friction bars themselves. ‘The mode of elevating or 
lowering the breech end of these heavy guns by means of 
the toothed sector at each side, and two independent sets 
of wheels, pinions, hand-wheels, and locking gear—all the 
latter outside the cheeks of the carriage, and exposed to 
blows and’ injury—seems bad in every way. The lifting 
strain on both sectors will probably never be quite alike, 
and hence more or less twisting strain be visited upon the 
carriage, and the whole arrangement seems feeble, compli- 
cated, and unsatisfactory. I 
The method employed in the French service for very 
heavy guns, of a flat link chain, one end fast at one side to 
the top of the carriage cheek, the chain passing .beneath 
the belly, so to say, of the gun very near the breech,’ and 
the other end of the chain partly round and secured 
to a small barrel buried in the top of the other cheek ‘of 
the carriage, and actuated by a worm-wheel and endless 
screw, so as to shorten up the chain and so raise the gun, 
though & ee is Yo one greatly 
more efficient = simpler — — b dag Are 
tors and gear. It possesses, too, vantage .w no 
gear of this sort should be without, mamely,' it shall 


ao ey. 
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hold the gun at any point of elevation or depression with- 
out any second operation or apparatus for locking it, The 
latter if nagheatel may, at the critical instant for discharge, 
let the gun run down a few degrees, and so the shot go 
for nothing, and yet that may have been the moment when 
a passing or approaching ship might have been disabled, 
and may not occur again, Certainty is all in all in such 
cases where men work with their lives in their hands, and 
simplicity, above all things, is the way to secure corte 
Again, as oh to us, all or # the least more of 


pressors ought in all these to 
be housed wi “the cheeks of he carriages in ic the 
perfection of a carriage would be that no ing o of gd 
Prag yn é of being pied, bent, or disabled by 
blows light or heavy—should be outside the cheeks of the 
carriage. 

We have already remarked upon the lavish and unne- 
cessary expenditure of bronze in all these gun carriages. 
Mechanical étig ® know perfectly well now that cast- 
ings for sugh p as bronze is here, for the most part, 
emploped for, can be made in malleable cast iron, 1.¢., 
annealed white cast iron, which are about % as strong as 
wrought iron, and a good deal tougher and cost greatly 
less than bronze. 








TABLE I, 
Dimensions of the Different Kinds of Trojp used in the Construction 
of the Carriage and ‘orm. 
Kind of iron. Designation. , Dimensions. 
in. in. in, 
Trunnion Pieces (carriage) .. +». @ 44 X 44 X r 
Frames oe 88 «8 of Oe Ob 6 4 x4 x4 
Transom .. oo cc of 0@ 66 6 4 HBX 
Blocks 10 cc co 7 +8 60 @e d 8 eee | in. 
Angle a of compressor Piatti +» © 44% gand4 x 
0. do, «6 « G6 4 &X # x 
Gui ba. pe ie °° oo oe of 8 4 % % x 
Tratiom of pletform... a + HH 4 { % 4 3 
BIdES oe oe oe oe oo £10 5 
Girder { y rear transom oo oe of @ T oo xe ge 
? Bayh ts be ts ot oe te oe OB HA KE 
( Preskete of ctreege ee te oe S 
Transom Go, 66 $4 cc co 4 
Front a four unt plas ola 
form ng brackets of trucks.. a | 
Centre plate (under)... oo oe F i 
Plate <~ Diagonal stays (under) .. .. w. # 
Com) (outside) .. os nmi 
Bo. (inside) 45 o ” 
Strengthening a. 466 6 § 
Front plate of platform (upper) 4. @ 
Transom «2 «sc « cc pe 0 @ 8 
\Rear plate of platform (under) .. j ¢ 
TABLE II. 
Radii of Racers for Dwarf and Casemate Platforms for Tin. and 
9in. Guns, 
Front. Back. 
ft. in. ft. in. 
A 6 3 16 
B 2 103 12 10 
c 5 5 
D 0 2 
E 10 8} 1 8 
F 13 10 2 10: 











THE, RESISTANCE OF AIR TO PROJECTILES. 

Tue results of some late experiments, carried out under the 
direction of the Ordnance Select Committee by Captain W. H. 
Noble, R.A., in which the velocity of spherical projectiles has 
been ebserved at two distances, have shown that the resistance 
of the air to these projectiles varies very nearly as the cube of 
the velocity, as adopted by the French — and that the 


following simple formula may be used in de’ remaining 
velocities of all projectiles :— 
v 
"=T+eVe 
where 


v = remaining velocity in feet. 
@ = distance in feet. 
Vs initial velocity in feet. 
e=b W 
R = radius of shot in feet. 
W = weight of shot in pounds. 
6 = 0'000081 for spherical projectiles. 

We have have already given the value of 6 for elongated or 
rifled projectiles, viz., 0:000063. 

The following formula will be found to give very satisfactory 
results in determining the ranges of elongated or spherical pro- 
jectiles, viz. :— 

ee »2 V? sin. 26 
x ray (VY 1424 v2 F828 oon 9) 
in which 
X = horizontal range in feet. 
V = initial velocity in feet. 
g = force of gravity (32°1908). 
¢ = angle of elevation. 
¢ 
A=s v 
in which 
V = initial velocity. 
= ee depending on the velocity. 
2 
e=b—., 


b = coefficient depending on the form of the projectile. 
R= radius of projectile in feet, 
W = weight of projectile in pounds, 
For most elongated service forms the value of 5 will be prac- 
tically constant, and will equal 0°00181. 
For spherical projectiles it has been found advisable and con- 
venient to double this, so that the value of } will be 0°00362. 
or 6 =0°00181 for elongated projectiles, 
b = 0'00362 for spherical projectiles. 
With regard to z for elongated projectiles, 
2 = 0°026 from the highest velocity to 1200ft. 
z = 0°020 after 1200ft. 
wee spherical projectiles this value of z is approximately as 
ws :— 


V = 1900 to 1700 z=0°024 
V =1700 to 1600 z= 0°022 
V = 1600 to 1410 z= 0°020 
V=1400 to 1000 z=0°018 





THE crops of ail descriptions promise this year to be abundant 
throughout the United States. . 





LIQUID FUEL. 


Tue following letter has been addressed to the Editor of 
the Society of Arts Journal :— ’ 
Liquip FuzL. —Sir,—I am exceedingly sorry I was not able to 
attend the meeting at your rooms when the paper on liquid fuel 
was read by Mr. Paul, that I might have answered the extraordinary 
statements aang my a lately so successfully carried on 
at Woolwich kyard. I must inform you that neither Mr. Paul 
nor Captain Selwyn have seen my boiler in operation. How, there- 
fore, while admitting that an evaporation a: water was obtained, 
corroborated officially, greater than has ever been effec and that 
with little smoke—almost a perfect eombustion, in fact, they could 
announce that my process was the most wasteful, and the one less 
likely to yield good results, I cannot understand. ‘Will you permit 
me to make a few observations on the subject? The stat t of 
the American commissioner that the oil or petroleum was beyond a 
doubt more than twice as effective as anthracite coal in the produc- 
tion of steam was correct. Prof. Paul knows that the best coal 
must do good service if an evaporation is obtained of 7 lb. of water 
to 11b. of coal. The official report stated had 18°31, Mr. Paul 
will not allow, like nearly every other chemist, that water vapour 
can be used usefully or with any benefit as fuel. Whatever 
may be the incomprehensible law as to the use of 
water as fuel, it is quite certain that 
is gained by introducing water vapour into a 
can be decomposed by the incandescent fuel. r. Siemens makes 
careful provision for water being part of the fuel supplied to 
regenerative furnaces, In my first experiments at Woolwich, in 
1864 and 1865, when petroleum was burnt alone, an evaporation of 
only 124 was obtained, with smoke and soot in great quantity, 
On the introduction of water vapour the evaporation rose to 18°31; 
and in February, 1867, creosote only being used, to 18°91, without 
or with very little smoke or soot. The official report as to the 
18°91, or nearly 19, was maile after the one published by order of 
the House of Commons. There is more difficulty in getting the 
last pound than there is in getting the first eighteen. If I could 
have gone on longer on that occasion I might have reached a 
higher figure, because the boileralways evaporated slowly the first few 
hours. I had come to the end of my creosote, and I cannot bear 
the fatigue of a longst attendance than eight or ten hours, My 
own opinion as to the value of water vapour rests upon my con- 
stantly viewing its operation in the furnace. It is this, that, 
although it may be of no use alone, it is of great use when used in 
conjunction with any other fuel, more particularly liquid fuel, 
to which it seems to have an a. It brings out nearly the 
full theoretical value of that fuel, allowing no deposition of un- 
consumed carbon to take place. Or, to describe the operation more 
in detail, the water gases, when separated, do not again unite; the 
hydrogen, being very volatile, escapes upwards to burn with the 
other hydrogen in the furnace, both getting their oxygen from the 
air let into the fire-place. The oxygen of the water gas being very 
heavy remains behind, and busies itself with the escaping carbon 
of the other fuel, so that fuel is completely burned. On my turning 
on the tap admitting the steam all the coating of soot resting on 
the grate rose up and disappeared; it was consumed. On looking 
into the tubes, the soot was seen floating in the gas; and being 
treated in the same way, the fire suddenly brightened, became in- 
tense, and without smoke. With American petroleum the effect 
was beautiful; the instant the steam was turned on, every tube in 
the boiler was illuminated with light thin flame; with shale oil 
and creosote the effect was not so great, but the flame where the 
tubes were filled was much stronger. Of course success de- 
pends upon the most carefully carrying out the process; 
parts of the apparatus must be properly contrived 
and properly constructed. These are the words of Pro- 
fessor W. J. Macquorn Rankine, F.R.S., who, of all the chemist 





twenty-three with it; he has a good boiler, and I trust he may 
eceed. Mr. Y 


su . ae fone SS Oe ee eee to 
that could be obtained from coalaveraged from to sixty gallons 
per ton; and that it would better to distil the for the sake of 


the oil than use it in its raw state.‘ Now, permit me to inform 
him that the best Newcastle coal yields so small an amount of 
oil—hardly two or three gallons per ton—that it is not worth 
ex ing. It is the mineral shale, and that the further removed 
from that gives the most oil, Some rich specimens yield 
from ¢i , oe ninety gallons per ton, but the av: yield of all 
the from thirty to forty; at present only the are — 
the oil being wanted by distillers; but when it comes into use as fu 
the common or poorer shales will be and shale lands will get 
up enormously in value. There are other minerals, at present 

ost unknown, which are richer in oil than the shales; these 
are the Albertites, the Cannelites, and the like, distributed all 
over the world, and, like the shales, in immense quantities. 
regret to say t+ most of the visitors at Woolwich to view my 
process attended with the intention of taking out patents them- 
selves. Some of the latter are clear copies of mine, made without 
even understanding its principle. My process makes a fiery spray 
of the oil, a porous material being used with jets of steam. 
Messrs. |Aydon’s process does the same. I spread my jets of 
steam under the porous block; they group them together, and jet 
them on the top. The only difference between the two systems is, 
hat their process does on a small scale what mine can do on a 

one. I could lengthen this, but I fear I should require too 
much of your valuable space.—I am, &c., O. J. RICHARDSON. 
21, Carlisle-terrace, Kensington, W., May, 1868. 





PHOTOGRAPHING THE INTERIOR OF A TUNNEL.—Mr. Evans has 
presented to the New York Institute of Engineers a photograph 
of the high level tunnel of the Central Pacific Railroad. The east 
end of the tunnel being sometimes illuminated at sunrise, a large 
mirror was employed to reflect the sun’s rays equally over the 
whole of the interior, while the picture was being photographed. 
The plate having been ex about fifteen minutes, a print was 
taken showing every detail, even to the timbering of the drifted 
headings, with great distinctness and accuracy. 

LIvERPoOL CoLLEGE—WHITWORTH’S EXHIBITION.—The muni- 
ficent gift of Mr. Whitworth to the nation, for the encouragement 
of a taste for and m ical science, consisting of 
thirty scholarships of £100 each per annum tenable for three 

ears, has not exhausted the liberality of the generous donor. 
ith a view of rendering his perpen more certain of accomplish- 
ment, he has founded sixty other exhibitions of £25 each, one of 
which has been placed at the disposal of the principal of the Liver- 
pool College, and which that gentleman has thrown open to public 
competition, on the conditions named in the advertisement which 
appears in another column. 

A Curious Story.—The New York correspondent of the 
Cincinnati Enquirer is responsible for the following story :—Every 
one knows of Elias Howe, the f: sewing ine man, who 
died at Bridgeport, Connecticut, a few months ago, and was sup- 
posed to be worth at least four or five millions. He had long 
enjoyed a monopoly of his lucrative trade, and had a patent that 
brought him one dollar for every sewing machine made in the United 
States. When his estate was settled his executors declared that 
it was not worth more than 600,000 dols., at which his heirs raised 
a huge outery, c ing the executors with fraud of the most 
gigantic character. examination was made, and the 
proved, instead of larger than had been stated, to be represented 
by zero, a number of debts having been discovered that were 
before unknown. This is the story in the vicinity of Bridgeport, 
and the heirs of Elias Howe, who had expected to be made rich 
by 1 ies, are d d to isappointment. What 








alone appears to back my opinion. He has stated that ‘“‘the 
oxygen of the steam combines with the carbon of the hydrocarbon 
fuel, and the hydrogen of both is set free; there is a mixture 
thus produced of carbonic oxide and hydrogen, which is sure to 
be completely burnt as soon as a sufficient quantity of air gets 
access to it, and thus the deposit of unconsumed carbon is ane { 
prevented. By my method of using the steam it is economise 
I prefer common steam to discharge into the grate; the operation of 
superheating, decomposing, and taking up the carbon is instanta- 
neous and continuous. In my first operation with the common 
service boiler I did not obtain a proper construction. It had been 
tried two days with the best hand-picked Welsh coal, This was 
equalled with oil my first day, but not the second. I onl 
ev ted both days 32,096 lb. of water, with 2607 tb. of oil, 
t the coal that did the same with 4260 lb.; but on the 
second day’s coal trial 39,648 lb. of water was evaporated with 
6000 Ib. of coal. This I did not arrive at, but the two coal 
fire-places were perfect in their make. I could only use one 
of them with oil my Jast day, the other being imperfectly con- 
structed. It can hardly be said I was defeated.. The operations 
were not continued, because I was required to be at the expense of 
the alterations necessary. I considered that, after the amount of 
success I had obtained, this should not have been put upon me. I 
was unable to bear it. Advantage has been taken of this by other 
patentees to state that my process has altogether failed, which is 
untrue. Itis but fair that they should obtain a result equal to 
mine before they come forward to put aside my system. Already 
one of my greatest opponents has had his apparatus tried at the 
dockyard, without its being considered worth reporting upon at 
all, Captain Selwyn stated that it was true my process gave an 
enormous deposit of carbon, and that this was because I did not 
know how to apportion the air to the supply. In 1846, not having 
seen my process in action, he sent me , nad a drawing, showing 
me how to supply the air. It was something after the American 
plan, mixing air in the vapour chamber. With the consent of 
Mr. Trickett I had the pipes he proposed put in, and I had, in 
consequence, an explosion every five minutes, first from one 
pipe, and then from one of the others; there was no harm done, 
but the mild, pistol-like explosions were annoying, and the pipes 
were closed up. It is true, that in my last trial, with an oil I had 
never used before, there was left in the grate a large amount of 
a friable ash, full eight or ten inches thick ; it was hard, and likea 
very open pumice stone. At that time both the engineers of the 
ard, as well as myself, considered all these liquid fuels to be petro- 
eums. I had seen the same kind of ash at the works of the 
Trinidad Petroleum Company, when the manager, experimenting 
with the oilas fuel, shut up the furnace, not allowing any air to get 
in at all ; he considered the oxygen of the decomposed steam being 
alone necessary. On opening the furnace after, as he stated, it had 
worked admirably, a large amouut of this ash was found. On its 
appearing in my boiler, I considered I had not allowed sufficient 
air ; but on my showing it to a chemist, he assured me that no 
amount of air or heat would have destroyed it. If Etna 
cannot destroy her pumice stone, a simple boiler might 
be unable to do the same. The ash crushed made, the 
Trinidad manager told me, a very good imitation emery 
powder. My former boiler had worked for several months 
without this peculiar ash appearing; the ash it did make was 
serviceable. It proved that all these liquids were not proper for 
fuel; that those prepared from bitumen might be found useless. 
Now, as to creosote, Mr. Paul estimates the quantity made here is 
100,000 tons; Captain Selwyn at about three times that quantity. 
I believe Mr. Paul is about right; but, whatever is the quantity, it 
is of two kinds, the town creosote and the country creosote, each 
in about equal quantities. It is only the country creosote that 
can be conveniently used for fuel. The other is filled with naph- 
thaline salts, which get into and clog the pipes. When Mr. Crow 
was experimenting with my boiler, he was perpetually washing 
the pipes with naphtha, and setting it on fire, in order to to warm 
them so that the oil should flow through. Naphthaline is still 
more difficult to use; I doubt whether a steam-pipe in a tank of 
this stuff would melt it, and the pipes provided for it to flow 
through must almost be at a red heat, Captain Selwyn is to make 





became of all Howe’s money is a question no one seems able to 
answer. Some say he paid so much to the Washington lobby that 
he was beggared; others that he lived too eutesvagneny to save 
anything, and others that he gambled and bought lottery tickets 
for many years previous to his demise. It is not — that 
any of these allegations are true, and consequently the mystery is 
deeper than ever. The wooden nutmeg state is in a sore quandary 
about Howe’s fortune; and it is singular, indeed, that a man 
whose annual income must have been 400,000 dols. to 500,000 dols., 
should be found insolvent at his death. 

Sree. Raris.—The question of the superior durability of steel 
rails over iron rails for railroads is engaging much attention in 
this country. The general opinion seems to be that steel rails 
will last vastly longer than iron rails, and are therefore, of course, 
more economical, but they have not been used long enough to con- 
clusively demonstrate the truth or falsity of the theory. We have 
all along leaned strongly to the opinion that the steel rail would 
be the best and cheapest in the long run, but we were somewhat 
staggered yesterday, after looking at a rail which was bought by 
the Lackawanna Iron and Coal Company, among a lot of old rails 
from the D, L, and W, RR. Company. It was not known until the 
rail in question was about being cut in two that there were any 
steel in the pile. The fact that it was a steel rail was dis- 
closed by the operation of cutting, and on inquiry it was found 
that it was one of alot laid down in this city on the D. L. and 
W. track, from a point nearly opposite the old rolling mill, and 
from there down to the new store, in May, 1866. One end of the 
rail is broken and badly battered, and through its entire length it 
is much worn on the inside upper edge of the head. The follow- 
ing is the manufacturer’s mark, as seen stamped on the side of the 
rail :—“‘ John Brown and Co., Sheffield. Atlas steel, 1865. § 
No. 49.” It will be seen that the rail in question has had a little 
less than two years’ wear, which would be considered a very poor 
result for an iron rail, The rest of the steel rails put down at the 
same time nearly all show more or less signs of wear. They may 
not have been a fair sample of steel rails, however. Be that as it 
may, it is a matter for experts. We merely give the facts as we 
find them.—Morning Republic, U.S. i 

DISCOVERY OF A BED oF Fossit OysteRs.—Mr. Whittle, of 
Chorley, is sinking a new shaft down to the Arley seam of coal, at 
a spot near to the railway, half-way between the Adlington 
Horwich stations, on the cashire and Yorkshire line, about a 
couple of miles from the foot of Rivington Pike. Two seams of 
coal have been gous and at a depth of 130 yards the sinkers 
have cut thro a bed of fossil oysters 2ft. 4in, in thickness, 
How far the bed extends it is impossible to say. The oysters are 

trified into one solid mass as hard as flint. We have seen two 

locks of them, which have been brought to Preston as great 
natural curiosities  X~ Dewhurst, coal merchant, who went 
down the shaft on Thursday, accompanied by Mr. Brindle, flag 
merchant, Theoystersareall perfect inform and small in size, rather 
less, perhaps, than the London ‘‘natives.” The conclusion which im- 
mediately suggests itself is that thesea must, ata period "7 remote, 
have washed the foot of the Rivington range of hills. e whole 
of West Lancashire is alluvial land, and at one period was covered 
with a forest of oak. We have a proof of this in the fact that trees 
are frequently found imbedded in the moss, and also in the bed of 
the Ribble. Last year we had a h on the large boulder 
found in the sand hill below St, Mark’s Church, which now lies 
opposite the Wheatsheaf Inn. To a thoughtful mind the boulder, 
tie the bed of petrified oysters, tells its own tale, and points to 
the mighty eal which have swept over the districts since the sea 
retired, which bore down the trees and embedded them in the soil 
which now overlies them, forming the richest land in the county, 
The skull and antlers of the sigantic Irish elk, found not long ago 
in the bend of the Ribble, at the Chain Caul, points to the fact 
that animals of the mammoth tribe must have roamed through 
the forest which covered the country at a period since the oysters 
were imbedded and the upper coal strata formed. Great and 
mighty changes have occu’ and the small — detached from 
the surface of the block and handed to us by . Brindle tells of 
the wonders which took place before the earth was made fit for the 
habitation of nan.— Preston Herald, 
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RAILWAY MATTERS, 
Tue poll of the Brighton shareholders on Tuesday was in favour 
of the Working Union Bill. 
A MAN and horse were killed on Monday at a level crossing of 
the Lancashire «xd Yorkshire Railway near Bolton. 


TuE Great Western Additional Powers Bill and a bill for making 
a junction at Titley have been agreed to by the company. 

On Saturday, as the Scotch express train was within half a mile 
of Usworth station, on the North-Eastern line, an old woman 
named Maria Hind, who happened to be walking on the line, was 
knocked down and killed. 

THE Belfast Central Company met on Wednesday to consider a 
bill for authorising the company to construct new railways and a 
central station at Belfast, and to abandon portions of their autho- 
rised undertaking, and for other purposes. 

Ow the 8th inst. a band of Indians made a raid upon the Kansas 
branch of the Union Pacific Railway, near West Cayotte Station, 
burned three car-loads of freight and tore down the telegraph 
wires. Two companies of cavalry were sent in pursuit. 

“H. B.,” in the Pall Mall Gazette, recommends third-class 
pecs to use a small gimlet for fastening the carriage windows 
partially open, not simply as a means of comfort, but, incidentally, 
to stimulate directions to action in the right direction. 

THE Swedish line between Arboga and Koping, constructed by a 
separate company, was opened for public traffic in October last, 
and, as far as the Royal Swedish directors are able at present to 
judge, their anticipations of the advantages to be derived by this 
company from that extension have been fully realised. 

THE Chatham and Dover Company have approved the bill 
for establishing a working union of the South-Eastern and 
London, Brighton, and South Coast Railway Companies, for con- 
firming an agreement of the cempanies in that behalf; and for 
authorising the admission of the London, Chatham, and Dover 
Railway Company into the union, 

THE Union Pacific Railroad has commenced running regular 
trains to Lawrence City, near Fort Saunders. Over one hundred 
houses have already been erected there. A large number of per- 
sons have left Cheyenne for the new town, which is ex to 
remain a transfer point two or three months or longer. The com- 
pany are erecting engine houses and shops. 

THE experimental trains over Mont Cenis, ordered by the French 
and Italian Governments, have worked daily with great regularity 
and success. The Duke of Sutherland, Messrs. Brassey, Blount, 
Buddicomb, Brogden, and Fell, directors; Mr. Brunlees, engineer; 
and about fifty more travelled over the line on the 22nd and 23rd. 
The opening for public traffic is fixed for the 8th of June. 

THE desire for an extension of the railway system in Sweden 
continues, and, in addition to the schemes in the Nora and Linde 
districts, a proposition is now before the Diet for a line from 
Upsala by Westeras to Koping, which will form a trunk line north 
of Malar Lake, and when carried out will bring the Royal Swedish 
Company’s line in direct railway communication with Stockholm 
through Upsala, 

THE Great Western have approved a bill to enable the Kington 
and Eardsley Railway Company to make deviations of their autho- 
rised railways, to abandon portions of their railways, to revive and 
extend the powers to purchase lands, and to use a portion of the 
Leominster and Kington Railway. The bill will enable the com- 
pany to use the Great Western station at Titley, and afford better 
accommodation between Titley and Kington. 

THE difficulty existing between the Waterford and Kilkenny 
and the Great Southern and Western Railway Company with re- 
spect to the interchange of traffic at the Maryborough joint station 
was settled and arranged on the 2nd inst., and measures are now 
being adopted to give effect to that settlement. The board have 
no doubt that the facilities to be rendered will develop and increase 
a traffic heretofore shut out of the company’s system. 

THE directors of the Bury and Thetford Company, have let a 
contract for two miles of the line for £6056, including earthworks 
and bridges. The authorised line is twelve and three-quarter 
miles in length, and the directors calculate that it can be carried 
out for £84,000. The existing powers of the company will expire 
in two years, and unless the line is completed in the interim it will 
become necessary to apply to Parliament for an extension of time. 

THElength of the Great Indian Peninsula line open for traffic 
during the half-year was 852 miles, and the length under construc- 
tion 421 miles ; total, 1273 miles. On the 17th of February last a 
further section was opened from Kundwa to Beerh, a distance of 
21} miles, in extension of the north-east line to Jubbulpoor. On 
the same date two additional suburban stations in Bombay were 
opened for public traffic. Considerable progress has been made 
with the works in course of construction during the past half-year. 


Mr, Fow Ler states in the Times “‘that a complete agreement on 
all points has now been arrived at between the Metropolitan Board 
of Works and the Railway Company, by which the public will be 
secured an unbroken continuity of the solid embankment wall 
and the 100ft. roadway between Westminster and Blackfriars 
bridges, and that the agreement is already being acted upon by Mr. 
Bazalgette and myself, so as to secure the completion of the com- 
bined works as rapidly as possible. I see no reason, therefore, why 
the public should not have the full use of both embankment and 
railway in the early part of next summer.” 

_ THE directors of the Metropolitan Railway have made an inspec- 
tion of the works in progress on the extension of the Metropolitan 
Railway between Paddington and Gloucester-road, Kensington. 
They were accompanied by Lord Gort and other directors of the 
Metropolitan District Railway; the contractors, Messrs. Kelk, 

aring Brothers, and Lucas; the engineers, Messrs. Fowler and 
Johnson, and by other officers of the company. The whole of the 
works were found to be in an advanced state, and it is confident 
hoped, that in the course of the summer this very important lin 
of the inner circle of the Metropolitan Railways will be opened for 
public traffic. 

At the commencement of this year there were 38,822 miles of 
railway in operation in the United States. The most costly rail- 
ways of the American Union would appear to be those of California, 
The whole cost of United States railways at the commencement of 
this year was £415,115,202, giving an average of £10,692 per mile. 
About one-third of the lines in operation are double. About 
15,735 miles of new railway were projected at the commencement 
of 1868, although at the same date the following States had each 
more than 1000 miles of railway:—Massachusetts, 1401 miles; New 
York, 3245 miles; Pennsylvania, 4252 miles; Virginia, 1494 miles; 
North Carolina, 1000 miles; South Carolina, 1007 miles; Georgia, 
1548 miles: Tennessee, 1326 miles; Ohio, 3398 miles; Indiana, 2306 
miles; Illinois, 3224 miles; Michigan, 1463 miles; Wisconsin, 1037 
miles; and Iowa, 1283 miles. 

THE correspondent of the Daily Telegraph writes on Tuesday 
about the opening of the Mont Cenis Railway.—‘ On leaving 
Susa we at once commenced the ascent of the mountain at a 
gradient of 83 in 1000, arriving at the first station, Giaglione, 
where we took in water, in twenty minutes, From Giaglione to 
to La Grande Croix, near the Hospice of Mont Cenis, our road, 
passing by the stations of San Martino and Bard, consisted in a 
spiral ascent, not unlike that made by a fly up a corkscrew. At 
intervals magnificent views of a panorama embracing the valley of 
Susa, with red-roofed Turin in the far distance, were spread out 
before us; Alps, which, contemplated from the plain watered by 
the sister rivers of the Dora, appeared tremendous and imposi 
being flattened into mere earth-undulations to our eyes. Of the 
terrific curves swept by our wheels, but a foot of masonry inter- 
vening between us and an abyss 2000ft. deep in many places, I can 
only say that I had not hitherto believed it possible that such 
sharp and sudden turns could be performed by an unpliant mass 
of iron, driven along at the speed of a galloping horse, 





NOTES AND MEMORANDA, 

A sycamore tree 110ft. high, with a hollow 14ft, in the clear, is 

to be standing in Calhoun county, Illin 

In 1859 the total quantity of disinfectant agents used in 
c the Thames, in three moni was 4281 tons of chalk 
lime, 478 tons of chloride of lime, and fifty-six tons of carbonic 
acid: cost £17,733. 

A MAGNETIC mountain has been discovered in Swedish Lapland. 
It is traversed by a vein of magnetic iron, several feet in thickness, 
and said to be the richest hitherto known. The owner hopes to 
wikc ucty aight Seedith pounds, bas bebe civsoly exqulzedl td 
we six wi poun n 

¢ deotician, Professor Dove, of Berlin. ~ J 

Ir has been found, while firing at the running-man target at 
Wimbledon, which is scarlet on one side and grey on the other, 
that the scarlet dazzles the eye, and is hence the most difficult to 
hit, from leaving a red streak behind it, in its advance, which 
unsettles the aim. The grey side was struck seventy-four times 
and the red only forty-two times, It is a curious fact, too, it 
seems, that those with grey eyes hit fairer than those with eyes of 
other colours, 

Proressor Sorsy, in briefly describing his ‘‘New Form of 
Spectrum Microscope,” mentions its powers and uses in several 
instances, and, amongst others, that in detecting blood marks it 
can be employed to detect the most minute stains; even of the one- 
millionth part of a grain we can have a perfect view. The arrange- 
ment is most suitable for a binocular microscope. The apparatus 
is particularly useful in discriminating the character of blow-pipe 
beads and minute bands, 

To make a cast iron magnet, take a smooth bar of cast iron, 
place the middle of it to the north pole of a magnet and draw it 
to the end, repeating the stroke always from the middle to the 
end, and rubbing in the same way each time. Then place the 
middle of the bar to the south pole of the magnet, and rub 
towards the opposite end of the bar, repeating as before. Magnets 
can be made in this way of steel as well as of cast iron, and may 
be in the form of a horseshoe or star as well as a straight bar. 

AN attentive examination of the accumulative and destructive 
action of the waves upon shingle beaches has pr d a rule, so 
far as one can be formed on the subject. It has been observed that 
when seven, or any less number of waves, fall upon the shore per 
minute, then a destructive action is going on, or in other words, 
that the shingle is disappearing. But when nine, or any greater 
number beat upon the shore in the same time, then an mula- 
tive action is going on, or the beach is increasing. This , how- 
ever, must be received with caution, for it has been remarked that 
shingle generally accumulates with off-shore winds, and is scoured 
off during on-shore winds. 

THE metal cerium has lately been separated by Woehler from 
the double chloride of cerium and potaeeiam by means 0’ ium, 
Formerly it was prepared by subjecting pure pro of 
cerium to the action either of potassium or sodium. Oerium is 
found in comparatively rare minerals, and generally associated 
with the metals janthanum and didymium. Cerium tarnishes in 
air at ordinary temperatures, and displaces hydrogen in boiling 
water. The pure metal is, therefore, valueless, except as a reagent. 
It forms numerous oxides and salts, none of which have as yet 
been much used in the arts. Cerium has a darker blue than lead, 
and is only about one-half as heavy. 

THE consumption of steel for pen making is en  twenty- 
four years ago it amounted to 120 tons ann and was 
equivalent to about 200,000,000 of pens. This quantity is now 
greatly increased in consequence of the penny postage and the 
improvements in steel pen manufacture. Some idea of it may 
be gathered from the fact that pens may now be bought by the 
trade at 4d. per gross, the box included; and that there are houses 
which produce 20,000, 30,000, and even 50,000 pens daily through- 
out the year. The best material is said to be Swedish iron, which 
is converted for the purpose both on the old plan in a furnace or by 
the Bessemer process, and subsequently hardened by tilting, 
casting into ingots, and rolling it into thin sheets. 

THERE are in the world several thousand miles of rail ; and 
supposing, the two rails joined together to the extent of 25,000 
miles they would reach quite round the earth, and would form an 
immense double ring when the two ends of the two rails were 
joined together. If, then, a railway train of engine and carriages, 
with passengers, could be placed on these two rails, and kept 
travelling day and night, at the usual speed of railways (about 
thirty miles per hour), the train would, in rather more than a 
month, arrive at the same place that it started from; having gone 
completely round the earth in a straight line, But it would 
arrive at the station in the opposite direction from that in 
which it set out. If it set out from the front of the station it 
would return at the back. 

In bread making one of the products of decomposition by fer- 
mentation, besides carbonic acid, is alcohol, which, during the 
process of baking, is dissipated in the oven. The quantity thus 
produced and lost in making fermented bread has been calculated, 
after careful experiment, to be equal to one quart of proof spirit 
for every 400 lb. of bread, which would give a total of 5,000,000 
gallons in the annual consumption of bread in Great Britain. Some 
a ago a patent was taken out, and a large bakery was esta- 

lished at Pimlico at a great cost, for baking bread in ovens con- 
structed for the purpose of collecting and saving the alcohol thus 
ee The method was successful in collecting the alcohol, 

ut it involved too much care and expense for practical working; 
and the excise laws interposed many obstacles, while the poor 
would not buy the ienat Wonmnen the “gin” was not in it; the 
bakery was consequently closed, after £20,000 had been lost. 

Some improvements in the preparation of nitro-glycerine have 
been patented in France by Mr. E. Kopp, of Saverne. He states 
that when three parts of sulphuric acid at 66 deg. and one part of 
nitric acid at 48 deg. or 49 deg. are mixed together, nitrous vapours 
are dise ed for a considerable time. These vapours, besides 
being in the glycerine—one of the principal causes of so many ter- 
rible accidents—are extremely dangerous to the health of the 
workmen engaged in the preparation of this product. To remedy 
this, Mr. Kopp mixes at first these acids in the same facto 
where they are prepared; an interval of several weeks is allowed 
to elapse between the mixings and the employment of the com- 
pound, which gives out, consequently, less vapours. Latterly it 
was found that if the vapours of mono-hydrated nitric acid, dis- 
engaged from the retorts where this acid is manufactured, be made 
to pass through a Wolfe’s apparatus containing sulphuric acid at 
66 deg., we finish by obtaining a veritable combination of mono-hy- 
drated sulphuric acid with mono-hydrated nitric acid. ‘The pre- 
paration of nitro-glycerine is thus effected. In a wooden cylin- 
drical vessel, half or a third full of cold water, Mr, Kopp places a 
cylinder with a spout, either of cast iron or steel, containing three 
or four litres, so that the surface of the cold water shall come 
within two or three centimétres of the edge of the metallic 
cylinder. Then a quantity of the nitro-sulphuric acid, as much as 
can be contained in a porcelain vase of one or two litres, prepared 
beforehand, is introduced into the steel cylinder. A second vase 
of tin, holding one-third of the porcelain one, is filled with glyce- 
rine, which is then added slowly to the acid, being kept 
with an iron or steel rod, taking care that the mixture does not 
become heated. The reaction is allowed to take place during seven 
or — minutes, after which the contents of the metallic cylinder 
are then poured into the water of the wooden vessel and continu- 
ally stirred. After a few minutes the greater bulk of the 
water may be poured off, and the rest of the water poured along 
with the nitro-glycerine into a glass funnel furnished with a gutta- 
percha tube with a wire stop, so that the product which settles 
can be drawn off by degrees after every operation. By this 
means 600 or 700 grammes per operation, or two or three kilos. per 
hour are obtained. 








MISCELLANEA. 
Tue trial of California crude petroleum as fuel on the steamer 
Amelia is pronounced a decided success. 
Mr. Marx Frets, the Master Cutler of Sh is about to 
erect and endow thirty-six almshouses, at a cost of 000. 
Tue Swedish Government are preparing to send out a new 
expedition to explore beyond Spitzbergen and towards the Pole. 
Tue labo classes throughout America continue to make 
antmmens © doling” ta Sigher maak onl oneal Oh coame 


A precr of land in the Vi is said to have been planted 
in corn for sixty-five years and still grows a good 
crop. 

THE of St. George’s repudiate all responsibility in con- 

- t of the cow’ ead te 


nection with the disgraceful managemen 
Park-lane. 


Tue value of the goods and specie imported at New York 
year was 252,648,475 dols, in amount in excess of the imports 
any former year. 

Tue French infan 
manufacture is active 
out last week was 1 

Fossit oysters have been found two miles from the foot of 
Rivington Pike, at a depth of 130 yards, whilst the shaft of a 
new coal pit was being sunk. 

THE Prince of Wales has caused a letter to be written to 
Leicester Town Council to say that he will not be able to a 
the agricultural show in July. 

Mr. CHaTWoop is about to commence an action for the poorer” 
of the £600 which he Coppin in the matter of the trial of 
safe against that of Mr. Herring, of New York. 

Att the diamond cutting in America is done by one firm in Bos- 
ton, and their business is confined to the re-cutting of stones which 
have been nicked or otherwise rendered imperfect. 

By advice just received from Kurrachee, the Persian Gulf cable 
was repaired on the 23rd inst., sinoe which date through telegra- 
phie communication with India has been re-established. 

Tue ironclad monitor, Rochambeau, purchased by the French 
Government from the United States for £400,000, is said to leak 
like a sieve and take in 100 tons of water in twenty-four hours. 

A number of friends of the late Mr. William D the Irish 


are now armed with the Chassepot, 
carried on; the mean daily number a. 


railway contractor, have originated a movement in Dublin, to 
prom a testimonial in his memory, in the form of a gift to his 
widow. 

Tue Duke of Buccleuch has sustained in the Court of Exchequer 
the award of £8325 as damages against the Metropolitan of 
vay for injury done to Montague House by Thames Em- 

ankment. 


AN influential deputation waited upon the Secretary of State for 
India on Monday afternoon at the India Office, to impress upon 
him the importance of having a direct telegraphic communication 
with India. 

M. Bovrer, the French engineer who has produced a design for 
a railway bridge from Dover to Calais, has seen the Emperor on 
the .ubject, and an account of the interview is published by the 
French papers, 

Ar this moment, Ireland, with its 3,500,000 acres of land under 
crop. the hay crop being excluded, grows 1,000,000 acres of pota- 
toes, whereas England, with its 10,000,000 acres, only devotes 
500,000 to potatoes, 

By the death of the late Dr. John Davy the of plate 
presented to Sir Humphrey Davy in 1817 by sever -mine 
page, for the discovery of his celebrated safety-lamp, reverts 
to the Royal Society. 

Tue time in which the Derby of this year was run was 
two min. 43} sec., as given by Benson’s mograph, The 
durations of the race in 1866 and 1867 were 2 min. 49 sec. and 
2 min. 52 sec. respectively, 

INTELLIGENCE from Newfoundland just received at St. John’s 
on the 8th says that the seal fishery has been, on the whole, suc- 
cessful up to the 28th ult. Two hundred and fifty thousand seals 
had arrived at St. John and Harbour Grace, 

Mr, W. J. Laxton, the well-known lish artist, has received 
and accepted the appointment of gene superintendent of the 
Cooper Institute School of ew York, the most important 
institution of the kind in the United States. 


Tue German papers announce the —- on the 17th inst., 
of the expedition organised under the King of Pru ‘or deter- 
mining the exact position of the magnetic pole, His Majesty has 


contributed 50,000 thalers to the expedition. 

ARRANGEMENTS have been made to give a banquet at Willis’s 
Rooms to Mr. Cyrus W. Field, as an acknowledgment of the emi- 
nent services he has rendered to the New and Old World by his 
devotion to the interest of Atlantic telegraphy h circum- 
stances of protracted difficulty and doubt. 

Ir is satisfactory to announce that the dispute between masters 
and men respecting the reduction of in some parts of the 
South Wales coalfield, and which has ex over a period of 
fifteen weeks, may now be regarded as over. 

On Monday evening, at a meeting of the United Service Institu- 
tion, Mr. John Elder, of the firm of Randolph and Elder, the emi- 
nent Clyde engineers, read a paper in which he discussed his 
original theory of constructing circular iron ships with 
propellers. 

Tue inhabitants of Barking are praying the Home to 
instruct her Majesty’s Attorney-General to apply to the += urt 
of Chancery for an injunction against the Metropolitan of 
Works, restraining them from discharging the sewage of London 
into the river Thames, 

Dortne the month of January in the current year there were 
imported to the United States iron amounting in value to 
1,299,627 dols., which consisted of 7165 tons of Pig and ae] 
anchors, cables, and chains, 2,073,949 lb. of sheet and 737, Ib, 
of hoop iron, 4,564,560 Ib. of lead. 

In the camp at Chalons, during the mancuvres which 


of bar iron, 57,138 tons of railroad bars or rails, 
executed on Monday, what by competent judges was most highly 





reciated was the rapidity with which caissons containing 
a iafantey cartel es were ged, conducted at full speed by 
artillery drivers. They are small vehicles on two wheels, drawn 


by a pair of horses, with the driver seated on the box itself, some- 
thing like the chariots used in the races at the Hippodrome, 
M. Woesrtyn has devised a mode of sugar without either 
lamp or bone black, or albuminous substances. being 
dissolved, he introduces a quantity of lime water of s 
sistency, in a proportion between a few thousandth 
of the saccharine solution and a few hundredths, according to the 
impurities to be got rid of, The two liquids having been well 
stirred and mixed, a current of carbonic acid is driven 
which converts the lime into carbonate; ebullition 
afterwards do the rest, 

THERE are in Scotland 370 towns 
280 of which have no telegraphic offices 
from 186 of which telegrams must be 
another town. Of these latter 15 are 

ph office, 57 from 2 to 5 miles, 
0 to 20 miles, 12 from 20 to 50 miles, and 17 over 50 
om 100 Chepahs sites See a 


whose atten is not necessarily contin and 
which money order offices exist, but no tlograth offices 
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INSTITUTION OF CIVIL ENGINEERS IN 
IRELAND. 
’ Ow Anderson’s Patent Lock Arrangement for Railway Signals,” 
by John Bailey, C.E. 
« Next to working our railway system at all, it behoves us to con- 
sider the best means by which it can be done in safety—as far as 
human foresight is allowed to go. course we cannot 
+ accidents at all times, but we may doa t deal towards 
good machinery, Would it not bo 


ousand 

amount for an accident to cost a company, and yet, in nine cases 
out of ten, two or three hundred pounds, judiciously oui 
would have prevented it. One of most papetoes ae 
te railway travelling is a skilful arrangement i 
a disposition of signal and point levers that, nei from acci- 
Se, a, ee can casualties occur from incorrect 
marking of roads, or false signalling, a cause from whence ie 
a e Oo! of human life 

great percentage of the loss of h te ep wt few y 
on railways. Two or three methods of connecting and point 
levers have been in general and extensive use. I venture to draw 
the attention of the members of the Institution this evening to 
one that has been very widely adopted in this country, as as 
in =o. and Wales, and is the invention of our worthy Presi- 
den . Anderson, and manufactured by the firm of Courtney, 
Stephens, and Co., of Dublin (of which Iamamember). It 
is not enough to erect signals capable of being worked correctly ; 
the great point to be gained is, to construct and erect a machine or 
a system of machines, that cannot be worked wrong ; in fact, to give 
the signalman no choice, unless it be either to let the train in on 
the right line, or to stop it altogether. In order to illustrate the 

rinciple of Mr, Anderson’s patent, I have selected the Wooden 
sridge Junction House, on the Dublin, Wicklow, and Wexford 
ine, as it contains but few levers, and consequently can be readily 
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described. Fig 1 represents the plan of the house, which measures 
about 15ft. by 11ft., having two cast iron signal posts P and P 
which pass through the roof to a sufficient elevation, determined 
by the nature of the spot, and approaches. To each of these posts 
are attached a pair of signal arms worked in the usual manner, b 
means of the short levers or handles A, B,C, andD. The left 
hand et, P, is for the main line, and therighthand post, P’, for the 
branch line to Shillelagh ; F and H are loons for the main line 
distant signals, E and L for the distant signals of the tramwa: 
which runs from the Avoca mines to Arklow, G is for the bran 
line distant signal, K the station tramway signal, and the remain- 
ing lever works the points. Each of these levers, except the ones 
attached to the main signal posts, pass through the floor to the cast 
iron beam R, which crosses the house at right angles to the levers, 
the ends of the said beam being built into the wall of the house, 
or attached to the wood framework if there are no walls. Fig 2. 
There are suitable double jaws cast on it, between which the ful- 
crums of the levers are by means of a pin ing through 
them. These levers move in wrought iron ts, fastened 
either to the floor, or to a cast iron frame, to which can be bolted 
all the quadrants required in the house. The levers are secured 
in their various positions by a spring catch, or bolt attached to 
the back of each, which moves in and out of a notch cut in the 
quadrant. The levers are connected with the distant —_ by 
means of galvanised stranded or twisted iron wire, which passes 
‘over pulleys placed about 40ft. asunder ; and to the switches by gun 
barrel ‘tubing working through ground brackets or supports, with 
two’ rollers in each, one above, and one below the tube; these are 
placed about 14ft. asunder. It will be ectly clear to all present, 
who have any knowledge, however slight, on the subject o ——_ 
that each and-every.one of these just described could be lowe’ 
from their/normal state to ‘‘caution,” ‘all clear,” or raised back 
to ‘‘danger,?.bysthe:man in charge, ectly regardless of the 
consequences which’ may ensue from the careless perf 
such an‘act."i~ Inforder,to guard against this the patent *‘ locking” 
apparatus\(which forms the subject of this paper) is attached, and 
which, I will now, endeavourjto Teomibe, though really its simplicity 
is such that a glance,isssufficient to master its principles, and a 
moment's reflection ample to impress the mind with its utility ina 
signal house, The idea has been borrowed from that beautiful— 








selecting” Fig ony hc Mage it gee. ae 
ee See tae e floor joists, pete cast iron 


drants of which corresponding letters 


h ; the line being in its normal state, that 
main line and the si at “ Ly 
The pointsman looks on the brass index-plate, Fig. 4, for ‘‘ branch 
cae ta,” and the letters G ont Ty be te brings the selecting 
“* points,” an ; he then bri e selecti 
lever into the notch corresponding i t 
act places some of the holes in the selecting bar opposite the lock 
rods of the signals and pointstobe moved, at the same time making 
a blank opposite the rest of the lock rods in the housey which prevents 
them from being shifted. But the leversthusset free must be worked 
in aparticular order, the points must be made before the signals are 
lowered, and to ensure this being done, the holes which come oppo- 
site the lock rods of C and F in the selecting bar, are cut a little 
lower than the holes in the guide bar, consequently the signals 
cannot be moved till the selecting bar has been raised, say a quar- 
ter of aninch. This is accomplished by tapering the end of the 
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point’s lock rod which acts as an inclined plane, up which the 
selecting bar travels, so the man in charge must first make his 
a, after which he can make his signals C and F. It now 
mes necessary to lock the points in order to prevent them 
being shifted back to their former position while the si are 
down and before they have been replaced to ‘‘ danger.” To accom- 
lish this a notch is cut on the upper side of the points’ lock rod, 
Sonali under the guide bar N, and the lock rod of the station 
signal C is tapered at the end in the same manner as the points’, 
lock rod, so that by the act of lowering the station signal C the 
selecting bar is again raised, and the notch in the points’ lock rod 
comes in contact with the guide bar N, which most effectually 
locks the points during the time the signal is lowered. Thus by 
— shifting the selecting bar you can make any number of 
combinations among the levers, no matter how numerous they are,: 
and without adding any machinery for new combinations. When 
the points are required to be worked without the signals—that is 
to say, when they are required for shunting—the selecting lever is 
moved into the notch, opposite to which is marked the word 
“shunting,” which causes a blank in the selecting lever to be 
opposite each lock rod in the house, ms the one belonging 
to the points. As the lowering or raising of all in any of the 
remaining si is more or less a repetition of the simple process 
just described, it is quite unnecessary for me now to revert to it. If 
the number of levers in a house exceeds twenty, it is best, in most 
cases, to divide the selecting bar in the middle, and to have 
two selecting levers, one at either end, or both in the centre. It 
is also advisable, when it can be accomplished, to put all the levers 
in a row, and working in a cast iron frame, which can contain the 
selecting bar, lock rods and all the whole machine can then be 
fitted up in the shop, leaving little or nothing to be done out but 
the placing of it in position, and attaching the wires, gun barrel 
rods, &c., leading to the si, ts and switches. Fig. 5 shows 
it thus : The president’s m of locking possesses 
several advantages over any other method. In the first place it 
can be worked by a perfect stranger, because the selecting lever not 
only indicates all the operations to be performed for the passage of 
any given train, but frustrates every attempt to begin with the 
wrong levers. Secondly, unlike all other systems, the lever that 
makes the selections has no other functions to perform, and is not 





at 
F 

Be 
438 
ih 
10 
fe 
gg8 
ors 
Bt 


if 
Te 
it 
i 
it 
i, 
Hi 
iF 


cert 
ay 
aa 
ful 
ia 
Le 
an 
an 
Hat 


FEE 
FF 
a= 
SF 
z8 
88 
d 
F 
f 
s 
F 
i 
s& 


F 
fi 
: 
i 
j 
- 


g 
i 
a 
2 
a 
it 
il 
E 
Hy 
an 


LU 


to employ 
ts indicator, a 
seems often to be or rather not sufficiently ap; 
parame the points, and is: wor 
direct. The engine driver can tell 
oor forage gars en 
closed or w is at once apparen’ 
All distant signals Fo planed 500 vards before fact 
ones. 's before facing 
points, or from a station, unless > aaieaee is situated on a 
great incline, when the distance should be exceeded in proportion 
to the steepness of the descent. The signal posts manufactured 
by us are really the only durable ones constructed, being of 
cast iron ; they are 8in. in diameter externally at the bottom, and 
6in. at the top, the thickness — about jin. ; they are most 
unique in appearance, and substantial throughout. Fig 7 repre- 
sents what may be termed an anti-expansion and contraction lever, 
which is also patented by Mr. Anderson. It consists in a drum or 
wheel mounted loosely on a cast iron frame, by means of a short 
horizontal shaft B ; round this drum is lapped a chain on wire C, 
ing from the distant signal, and to the pendent end of the 
chain is attached a tension weight of cast iron, which causes the 
chain to grip upon the drum or wheel. To the shaft B is attached 
a radius arm D, from which a bent guard, E, projects to act as a 
stop to its backward movement, and preventing it falling over or 
past its normal ition. Connected to the upper end of this 
radius arm by a fulcrum pin is a weighted hand lever F, the lower 
end of which forms a click, and serves to act upon aring of ratchet 
teeth formed on a my Re the drum or wheel A. To prevent 
the weighted lever falling backwards out of the reach of the 
signalman, and yet to allow of its having a motion independent 
of the radius arm to which it is pivoted, the lever F is furnished 
with a pin which takes into a short segment slot in the radius arm 
D, and acts as a stop to the falling over of the lever away from its 
work, Inorder to change or lower the distant signal, the signal- 
man, grasping the handle of the lever, pulls it forward and engages 
the catch with the ratchet teeth as shown in Fig. 8; he then 
draws down the lever, and thereby rotates the drum or wheel, 
continuing the action—through a large arc if required-—until the 
signal is The weight of the lever D being thus thrown 
over, will tend to keep the chain taut, and the signal in the 
uired position, but the lever a) tus will still be free to 
yield to any undue tension put on the chain owing to variations of 
temperature or other causes. By raising the lever the chain will 
be free to run back and permit the signal to recover its normal 
position. ‘ Any slackness of chain that may occur by tension, or 
other cause, will be taken 2 the loose , owing to the con- 
tinuous drag of the weight W, whether the strain of the weighted 
lever F be upon the chain, or removed therefrom. This drum or 
wheel can be made to work in connection with the selecting appa- 
ratus by kevin to theaxle B a short arm K, to whichis attacheda 
pendent P, which is connected to a bell-crank lever, which 
works a horizontal rod that is intended to play through 
the ing’ bar in the same manner as the other lock 
rods, « Nothing can be more simple, or more certain to answer the 
Pp for which it is intended, than this wheel lever; in fact it 
is the only thing of its kind which will take in any amount of 
slack. In conclusion, I may add that Government inspectors have 
spoken in the highest terms of this locking apparatus, and that 
many engineers on the Lancashire lines have become alive to its 
advantages, and are fast ay pb As regards expense I have 
no hesitation in sa; that it is by far the cheapest locking system 
in use, when com: with the amount and certainty of its work. 
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CONVERSAZIONE AT THE INSTITUTION OF 
CIVIL ENGINEERS. 

THE annual conversazione of the Institution of Civil Engineers 
took place on Tuesday evening. To say it was numerously 
attended conveys no adequate idea of the numbers present— 
numbers out of all proportion to the sizeof therooms. For years 
it has been felt that the present house of the Institution is far 
too small to meet the wants of the members. When an interest- 
ing paper evokes a still more interesting discussion the hall— 
which it would be wrong to call great—is filled to overflowing, 
but the crowd on such occasions is as nothing to the crowd on 
Tuesday, a crowd which, by ten o’clock, rendered movement all 
but impossible—the proper examination of the models and draw- 
ings exhibited out of the question. If the proposed extensions are 
carried out, at the contemplated cost of about £25,000, suffi- 
cient accommodation will be provided for years to come, and in 
common with nearly every member of the Institution we trust 
that before a year has passed away the additions will be, if not 
completed, sufficiently far advanced to enable the president to 
entertain his guests with comfort to all parties. The latest 
inventions in every branch of the applied sciences are usually 
represented at these conversaziones. Whether one-half of them 
are noticed, or one-fifth of them examined as they deserve to be 
examined remains an unsolved problem; all the chances are that 
they arenot. That the meeting is popular and growing in popu- 
larity no one can doubt who has been present year after year, 
and,we heartily congratulate the Institution on the fact, while 

sting that no time should be lost in providing premises cal- 
culated'to meet the wants of the profession. ~« 

The models and drawings and scientific apparatus exhibited 
on Wednesday formed a smaller and less attractive collection 
than usual.” We have illustrated on another page everything 
most likely to interest,our readers, or possessing the greatest claim 
on the attention ‘of‘engineers. Besides these, however, there 
were numerous exhibits not admitting of illustration, or, indeed, 
of minute description.” The centre of the hall was occupied princi- 
pally by beautiful models'of screw engines sent by Messrs. Mauds- 
lay, Sons, and Field and Messrs? Ravenhill. The most noteworthy 
exhibit by this firm was an excessively.ingenious alarum for denot- 
ing a toe great temperature in superheated steam. . The sketch at 
the top of the next column will render the arrangement intelli- 
gible ; it has no pretensions to minute accuracy.» Within a flanged 
ring of cast iron fitted to be bolted into the’steam pipe is placed a 
metallic thermometer, consisting of a number of compound bars 
of copper and iron brazed together. On the top’ of the'ring'is fixed 
a whistle and valve, ordinarily closed. If the temperature becomes 
too high the copper, expanding more than the iron,” bends’ the 
bars downwards in such a way that the vertical heightof the 
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thermometer is reduced, and the valve being drawn from its seat 
the whistle sounds and will continue to sound till the Po ge 
ture is reduced. The apparatus is very simple and unlikely to 
get out of order. It will come into action by a rise of ten 
degrees in the heat of the steam. Such an appliance has long 
been wanted, and no doubt it will become very popular. 





In a corner we found a very handsomely got up one-horse 
engine, the steam raised by gas, not coal or coke. The engine and 
boiler were constructed by Mr. Middleton, of Loman-street, 
Southwark, on Jackson’s patent. We give a sectional view of 
the boiler, from which its construction will easily be gathered. 
A gas furnace, B gas chamber, C gas burners with clay discs on 
surface, D cock, E valve for admission of air, F pedestal contain- 
ing furnace and supporting boiler, G tube for circulation of water, 
H water line, J furnace door, which being of glass or mica, the fur- 
nacecan be inspected without opening, and the gas regulated either 
by the separate cocks D D, which are all outside, or by the main 
cock, thereby avoiding the admission of cold air. e burners 
are constructed nearly on Bunsen’s principle, and air being mixed 
with the gas before it is ignited, the result is complete com- 
bustion and the production of an intense heat. These little 
engines are rapidly coming into use in the docks and warehouses 
of London, as most of the fire assurance companies permit them 
to be introduced without increase of premium, although no office 
will permit ordinary steam boilers and engines to be employed. 





The arrangement is perfectly safe and very economical ; one hun- 
dred cubic feet of gas will give one-horse power for about ten 
hours. * In an early impression we purpose illustrating a four- 
horse engine on the same principle, recently put by Mr. 
Jackson, at a warehouse in Upper Ground-street, i 
when we shall describe the arrangement fully. Not far the 
Jackson engine we find a beautiful model of the Staunch gun- 
boat. As this remarkable little vessel was fully iilustrated in our 
impression for May 5th, we need say nothing further about 
her now. We may add that shields for fortifications and many 
matters connected with ordnance and coast defence were fully 
represented. Among other things we found a sectional model of 
the shield constructed for the Russian Government by the Mill- 
wall Company on the plan introduced by Mr. Hughes; the 
arrangement dispenses in great measure with bolts. The annexed 
: Sketch will render the principle clear. 
Mr. Parsons exhibited several of his hollow 
patent bolts broken by severe tests. 
Not the least noteworthy objects in the 
room were models of hydraulic machinery. 
First on our list comes*a water meter, 
Fleury’s patent,’ constructed by Messrs. 
Sharp, Stewart, and Co. We have illus- 
trated this ingenious meter, which is only 
just being introduced to the public, we 
believe. In this’ meter two pistons in 
suitable cylinders move water tight on 
their rods, which also have a secondary 
motion for working the two slide valves 
regulating the admission and exit of the 
fluid to be measured: a, a! are the cylin- 
ders, b, b' the pistons, c, c! packing, d, dl 
piston rods, ¢, el packing in the pistons 
“) ——— or the rods iy SF, f' collars 

° y ormed on the piston - for regulating 
AV the distance which'the piston may move 
freely endwise of :the cylinder without 

giving motion to its piston rod d; f?, f*, similar collars formed on 
the piston rod d' for regulating in ,like manner the distance 
through which the piston 6' may freely move endwise of the cy- 
linder a!;:h, slide valve for regulating the admission and‘ emis- 
sion of fluid to and from the cylinder a; h', similar valve for re- 
gulating in like manner the admission and emission of fluid to 
and from the cylinder a'; i, forked lever through which the pis- 
ton rod d' gives motion in the same direction as its own motion 
to the valve h; 7, link by which the end of the lever i is con- 
nected with the slide valve ; #, pins or projections on the 
forked part of i, taking into corresponding grooves formed 
in the hollow end of the piston rod d'; j, lever through 
which : the . piston rod d gives motion—in a contrary 
direction to that of its own line of travel—to the slide 
valve: h!; 7?, link by which the upper end of the leverj is 
connected with the slide valve h!; 7° the lower end of the 
lever j, which takes into a slot formed in the end of the piston 
rod d ; m, the inlet for the admission of fluid into the machine; 
n, exit for the fluid that has been measured; 9, o', ports for the 
admission and emission of fluid to and from the cylinder a; 
p, p' similar ports for admission and emission to and from 
the cylinder a! In the position of the parts, as shown 
in the illustration, the cylinders are supposed to be both 
filled with fluid, the positions of the slide valves being 
such that. the end a* of the cylinder a is in communication 
through the port o with the inlet passage m of the apparatus, 
thus permitting the entry of fluid to be measured, while the 
other end a’ of the same cylinder is in communication through 
its port o' with the exit passage n of the machine. One end of 











a 





the cylinder a' is in like manner in communication through its 
port p with the inlet passage of the apparatus, the end of the 
same cylinder being open through its port p' to the exit 
Passage. 








The action of the apparatus is as follows :—The fluid admitted 
into the end a* of the cylinder a will move ‘the piston 4 in the 
direction of the end a’ of the cylinder a, so that the measured 


contents of that end of the cylinder will be forced through the | pro 


port o', and leave the meter by n. The positions of the slide 
valves h and h! will remain as shown until the piston } comes in 
contact with the collar /', when the rod in question will be 
carried forward by its piston, and, through lever j, will 


lamp, certain to be iated. It’ is of the ordinary shape ' 
and size. On the top at one side two brass knobs stand up within 
easy reach of the thumb of any one holding Rowdies Ba the 

per handle. By ing one of these a*green’ glass slide 
Score im Sromt of dhe Mab, on ing the other knob the green 
slide flies up and a red one Saline ths wieion. With such’ a'lamp a 
pointsman can exhibit either the “caution” or “ ™ 
signal without releasing the point lever, which cannot be- 

ps. 


will | done with other lam 


reverse the position of the slide valve h', whereupon fluid wi 
be admitted through the port p! into the end of the cylinder a’, 
whose piston will thereby be moved towards the end of the 
cylinder, so that the measured fluid contained in that end will 
be forced out through the port p and will leave the machine, as 
already described with reference to cylinder a. When the 
piston 5' comes in contact with the collar formed on its rod the 
rod will be moved towards the end of the cylinder, and through 


‘| its lever ¢ will reverse the position of the slide A. is a counter 


for registering the number of strokes of the pistons in the ordi- 
nary manner for indicating the quantity of fluid passed through 
the apparatus, and to which counter motion is given by means of 
a pawl and ratchet. We do not think this meter is adapted for 
high speeds, and its size must be considerable when large quan- 
tities of water ane passed. It can hardly be doubted that it will 
prove both aceurate and certain in its operation. 

Next we noticed an ingenious hydraulic sluice, exhibited for 
the inventor, by Mr. Turner, a member of a well-known Ipswich 
firm. The engraving will render its construction perfectly clear. 
As will be seen a pair of hydraulic rams raise or lower the 
sluice; an index marking the precise height of the bottom edge 
from the sill, and a float the height of the water. For heavy 
sluices this arrangement has much to commend it. 

A model and drawing were exhibited of Laidlaw’s rotary pump 
and gas exhauster—third on our list. We have illustrated this 
pump, and its action is too apparent to render a word of expla- 
nation necessary. The pump is manufactured at the Barrow- 
fields Ironworks, Glasgow, by the Frictional Gearing Com- 
pany. The little pump exhibited, hardly more than a 
model, is nteed to pump over 1500 gallons per hour 
to any reasonable height, and to draw from a depth of 
15ft. to 20ft. The principle is not novel, most of the details 
and the general design are. Before taking leave of hydraulic 
machinery we may mention a wooden model of Thompson's 
patent pump valve, which has been in use for the last two years 
at the Barking,sewage works with the most satisfactory 
results. It consists of a seat containing a circular slot orifice 
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through which the water passes up, covered by a ring faced with 
leather. On the inside of the ring are three lugs with holes 
which pass over the guide pins. The annexed sketch, which, 
does not pretend to minute accuracy, shows the principle clearly. 
In railway work there were few 
novelties. We saw a model of Mr. som 
Ramsbottom’s water-scoop tender, a i 
but could not succeed in getting pall agp el i 
sufficiently near it to say whether as) 
it embodied any novelty — close 
enough to see that the novelty must [)) 
in any case be small. The most | ii 
remarkable {model shown was one | ‘i 
my 
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illustrating a new system of wheel 
coupling for mountain trains in- 
vented by Mr. De Bergue. A pair 
of large cylinders are placed in an 
inclined position in the smoke-box 
of’ a big six-wheeled locomotive; 
across the frames, about midway, 
run heavy rocking shafts, from 
which cranks or arms depend. One 
of these inside the frames carries 
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at its lower extremity one end of a horizontal trussed 
connecting rod, which runs under the fire-box and takes 


hold of a similar crank on a rocking shaft on the front 
end of the tender, all the wheels of which are coupled. The 
engine rocking shaft is put in motion by a bar from one of the 
outside crank pins; the effect is that the movement of the rock- 
ing shaft on the engine is accurately followed by.that on the 
tender, .which is coupled in turn, to the tender wheels. The 
engine rocking shaft derives motion from the whéels; ‘the tender 
wheels derive motion from the tender rocking shaft. The con- 
nection between the rocking shaft being in the centre line of the 
engine curves do not affect the working of the apparatus, which 
effectually couples all the wheels. : The principle may be applied 
through a whole’train, all the wheels of which will become 
drivers.’ The system is complex, but so are all devices for 
coupling many wheels, if perhaps we except one, a model 
of, which -was. exhibited by Mr. Livesey. is gentleman 
places on the centre of the length of each axle a broad 
belt . wheel, and couples them by a vulcanised india- 
rubber strap. Under heavy strain the strap would without some 
further provision be sure to slip; to prevent this the belt wheels 
are fitted with numerous pins of hard wood with blunt points 
which enter holes in the strap. Curves do not affect the work- 
ing of the belt;because it is central. . It may yet be found that 
in this ridiculously simple scheme lies the best solution of a great 
mechanical problem. The holes in the strap should be fitted with 
metallic eyelets to prevent wear, and possibly the application of 
thin metal plates to the innerside of the belt with the same object 
would be productive of much good. 

Near the last named models was shown a model of the great 
Carthagena floating dock, built by Messrs. Rennie at Greenwich. 
The largest ship in the Spanish navy, the Numancia, was latel 
lifted on this dock. The Numancia is built entirely of iron, wi 
the exception of the teak backing for the armour plating; she 
is 316ft, long, 57ft. beam ; draught of water 27ft. 4in., with a 
displacement of 5600 tons; she is completely encased by bin. 
armourof 1500 tons weight, and pierced for forty 68-pounders. The 
Carthagena dock is $24ft. long; breadth outside, 105ft., and 
inside 72ft. The actual lifting occupied eight hours thirteen 
minutes, but it is said that it could be done in four hours on 
another occasion now that the strength of the dock is known. 
Two days after the Numancia was on the dock a thorough exami- 
nation was made by the Spanish engineer-in-chief, Don . Thomas 
Thalierie, when there was no perceptible alteration found in any 
of the internal bulkheads or bracing. So far as we are aware no 
shipof the weight of the Numancia was ever lifted bya floating dock. 

Messrs. Brown and Jones exhibited a very neat hand railway 








Apparatus for int 





ication in railway trains was 
represented by full-sized models of Mr. Latimer Clarks’ ayer, 
‘ ne the London, Chatham, and Dover Railway. ose 
ven illustrative diagrams at 393. An air p is 
beneath the tender and Ghee catnnaty wo eccentric 
on one of the axles. The pump proper has no valves, and is con- 
nected to an exhaust tube about the size of the finger, which 
runs beneath the carriages the whole length of the train, its 
extreme end in the hinder guard’s van being closed by a plug; 
the pump exhausts the air from this tube as long as there is any 
air in it, and at every stroke forces it out through a whistle, 
which is fixed on some part of the engine or tender near the ear 
of the driver. A tap is provided in each of the guards’ vans, ‘by 
which they can at will admit air into the pipe and cause the 
whistle to sound, and a modified form of the same arrangement 
is provided in e carriage. This constitutes the whole 
apparatus. When the train starts the pump at first causes the 
whistle to sound, but after a few strokes the pump soon exhausts 
all the air from the closed tube, and, although it continues to 
work, it cannot eject any more air, and can no longer blow the 
whistle, which necessarily, therefore, remains silent through- 
out the rest of the journey; but at any moment 
while the train is in motion, if one of the Li ~ 
wishes to call the driver's attention he has only to 
open the tap which communicates with the exhaust tube beneath 
his van, and the air being thereby admitted the whistle on the 
engine will begin to sound violently, and will continue to do so 
until the driver's attention has been obtained. The guards may 
also, if necessary, give special si to the engine-driver by 
opening their tap once, twice, or thrice. The exhaust tube has 
at some point beneath every carriage a J-piece inserted with 
one of its branches fitted with a plug, fitting like a cork in the 
neck of a bottle, which closes it perfectly. A small wire cord is 
attached to this plug, and passing up over the top of the carriage 
is connected in each compartment to a handle fixed at the top of 
the carriage in any convenient position.. When this handle is 





” ” 
iw a 


pulled the plug is withdrawn, and the whistle on the engine 
continues to sound until the plug is In the 
drawing a, a‘ is the exhaust tube, and 6, b the flexible 
connecting tube; at ¢ it is shown disconnected and hanging 
down;' d is the short iron a oe attached by a chain ; 
a oh Gin Go meets ; J, reaching up to the roof 
of the carriage, where handles are attached for the use of the 
passengers. The handle is fixed in the centre of a circular dise 
of paper, ornamentally engraved, and containing directions and 
cautions as to its use, and the handle cannot be pulled without 
entirely destroying this paper. This and the loose handle 
hanging from its cord at once indicate the compartment from 
which the signal has been given, and prevent it from being 
wantonly tampered with. . Clarke's is, we have 
reason to believe, in satisfactory use. It is very simple and 
mechanical in all its details, and therefore we have devoted con- 
siderable space to its description. At the Institution the air 
spe went all round the room, and the si were given very 
well indeed—too well for those near the whistle. — 
Several varieties of locking signal levers were exhibited by 
models; among others patent economical switch levers, manufac- 
tured at the Viaduct Works, Crumlin, deserved attention. 
Something cheap is wanted for country branches. In one case the 
outlay on a short line of small traffic for such apparatus came to 
£400 per mile. The Viaduct Works’ system does not pretend to 
compete with the complex apparatus of our metropolitan —s 
but to supply something at once cheap and good. It will do 
that can be required on lines of moderate traffic, namely, render 
it impossible to move the switch lever until the levers 
have been first put to danger and locked there. « this is 
done the switch may be moved as required, allowing shunting 
to be carried on without interfering with the s' Neither 
can the si levers be moved until the switch lever is made 
right and locked to the main line. The gear is simple and well 
designed. We were also pleased to see Messrs, Saxby and 


converting, but a peculiar arrangement for rolling or hammering 
after such, ouvelilie, whereby the surfaces are rendered more 
tenacious and the body of the rails are improved in fibre. 
“These fails are superior to cast steel, for the reason that 
durability or long lasting against wear and tear is as their 
degree =| hardness, Cast steel is homogeneous, and if hardened 
would be hard all through, and therefore brittle—if kept soft 


enough to be tough the wearing qualities are reduced. Steel- , 


surfaced ‘rails made by this improved process have not this 


ty Si ae Spee an iron rail, for no mechanical com- 
bination can be with certainty; the expansion and 

traction of the materials differ, and the rolling of the trains has 
a constant tendency to separate the two, as experience has shown; 
but by the improved method hereir set forth there 
line between the iron and steel, and it is an impossi 


that for durability and price these rails will 
be found second to none.” We have not space here to examine 
Mr. Dodd's claims. We must content ourselves with placing 


‘ 
them before our readers, Attention was also generally givento 4 
ted process 


the fine steel made by Mr. H. K. York's of. 
cutting up pig iron in'a red hot state by revolving cutters, and 
collecting the oxidised particles and melting them in the ordi- 





nary way in crucibles. ee | 


Civil engineering proper and building were poorly represented’. 
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Moreland’s system of flooring we illustrate. The method of 
construction consists in fixing wrought iron girders at given 
distances apart on the walls of buildings, and then placing 
between them on their lower flanges a number of wrought iron 
bow and string lattice girders; and on the upper or curved 
surface of these laying corrugated iron throughout the floor. 
Conerete or other material is then laid on the corrugated iron to 
the desired form and thickness, aad sleepers, joists, and floor 
boards may then be laid on the concrete in the ordinary manner, 
The ceiling joists are notched or otherwise fixed on the lower 
part of the lattice girder, and are lathed and plastered in the 
usual way. There is no question but that the bowstring girders 
impart great lightness to the whole construction, but it must 
be remembered that of all types of girders the bowstring 
is the most expensive to construct, and is only really economically 
adapted to large spans. 

elegant little model was exhibited demonstrating Mr. Airy’s 
method of arriving at the tensile strains upon bars or rods by 
the musical note emitted by them when struck, The appear- 
ance of the model was that of « bow-and-string bridge, with 
vertical and diagonal bracing. The top flange appeared to be of 
whalebone, although the substance of which it is composed is 
immaterial to the question, and the bars were apparently repre- 
sented by thin pieces of gut. The lower ends of these were 
passed through the bottom flange and connected to screws, 
which allowed of tightening or slackening them at pleasure. 


‘The modus operandi seems to consist in tightening up one of 


these rods until a certain musical note is given forth, which is 
registered by the ear of the experimentalist, and then suspend- 
ing weights from the end of a similar rod hanging freely in a 
vertical position until the same note is obtained. The weight 
— the datum for calculating the strain. The length, 
thickness, and musical notes emitted by strings when under 
tension form the whole theory of stringed instruments, but the 
novelty consists in applying it in the ingenious manner under 
notice. While the idea is at once simple and peculiar, it may be 
mentioned that, practically speaking, it is of littleuse. No onein his 
senses would depend upon strains, calculated from analogical 
data, and registered by the ear, an organ only one degree less 
deceptive than the eye. 

Messrs. Robinson and Cottam showed a new intercepting trap 
for sewers, which we illustrate. It will be understood without 
description. 

In addition to this there was exhibited a model of a breech- 
loading rifle on Mr. Cottam’s patent, which certainly has the 
merit of originality. The breech-block is hinged at the side in 
a manner closely resembling the Snider, or more nearly the 
French modification recently illustrated in our pages*. The 
whole of the lock is contained in this breech-piece, and 
consists, chiefly, of a flat spring, one end of which works 
in a spiral groove on the ‘pin upon which the breech-piece 
is hung. The act therefore of opening the breech draws 
back the spring, and so cocks the piece. The striker is in a line 
with the axis of the barrel, and there is a little arrangement by 
which the projecting portion of it is drawn back aiter firing, 
and while opening the breech. There is also a contrivance for 
placing the piece at half cock, or for cocking it without opening 
the breech. There were a number of other rifles exhibited, butall 
of old design; the principal ones were Carter and Edwards’,t 
Soper’s} and Green Bros’, 

Almost the very next object of interest to the breech- 
loader is a novel gas burner invented by Mr. Thurgur, of 
Norwich. This is, more correctly speaking, an automatic gas 
lamp, and is intended tv be used where large numbers 
of gas lights are required, and where consequently the labour of 
several men is required to look after them. By Mr. Thurgar’s plan 
each burner is shut off by a tap of peculiar construction, which is 
worked by ingeniously contrived cams. This tap, when shut off, 
allows a sufficient quantity of gas to pass to keep a very small 
flame burning. Close to the cams which work this tap is 2 dial- 
plate, over which are two small levers in connection with the train 
of clockwork. These levers or hands are capable of adjustment 
according to the season of the year and the time at which the 
gas should be lighted or extinguished. While the gas 
is shut off the small flame is protected by a copper cup, 
sliding vertically on the gas pipe, and also in communication with 
the tap cams. As the hour for lighting the gas comes round, 
one of the levers on the dial engages with the cams and turns on 
the gas, at the same time releasing the copper cup which falls 
below the burner. Similarly, to shut off the gas the hand 
engages with the cam, turns the tap, and raises the shield. 
Another lighting apparatus, though of a very different nature, 
was exhibited near the door. We allude to Captain Colomb’s 
ingenious signal lamp. The code of signals in use in the service 
consists of long and short flashes, like the Morse alphabet, and 
to effect this with an extremely brilliant light, which shall at 
the same time be under perfect control, has long been a problem 
of importance. Electricity in this case is unsatisfactory, as 
the appliances are both costly and cumbersome; inventigns for 
shutting off exhibiting a fixed light have not been found to give 
satisfaction, and in this case Capt. Colomb uses a mixture of 
magnesium, lycopodium, and resin, in a fine powder. A quantity 
of this mixture is placed in a little reservoir attached to a spirit 
lamp which is kept constantly burning. The powder reservoir 
communicates by a system of tubes with a pair of bellows so 
arranged that by sending the least puff of air through them a 
proportionate quantity of the powder is blown through the 
flame of the lamp. These bellows are completely under com- 
mand; the light, which is extremely brilliant, can be made 
instantaneous, or of some duration at pleasure. 

Mr. Fenby showed specimens of his locks, from the rough 
blanks of malleable cast iron to the finished work, a section of 
his useful balanced-valve for hydraulic presses, and some of his 
ingenious buckles, 


In mining apparatus, a safety lamp was exhibited, which 
does not call for particular remark, and likewise a new safety 
shackle for pit work, which we now illustrate. Fig. 1 is a 
side view, Fig. 2 is a cross view, Fig. 2 shows the shackle, with 
which the rope is connected, detached from the link; Fig. 4 
shows a section of the cylinder as applied to the head gear or 
pit frame. It will be seen by reference to Fig. 1 that the appa- 
ratus when arranged is wider at the bottom than the top, and 
when drawn into the cylinder E, E (see Fig. 3), which is conical 
shaped, the points H, H come in contact with F, F, and begin to 
close the bottom, at the same time open out the top and force 
the shackle A from its seat into the slot D, and allows the rope 
to go free, at the same time it forces the shackle B out of its 
seat into the bottom slot D, and locks itself, and the cage being 
suspended from the chain, cannot fall back again. To prevent 
the possibility of the link from becoming detached or deranged 
at any time in the pit it is locked by the pin P being inserted 
through the plates. 

Several of Spagnoletti’s telegraph instruments were also 
shown near the door. The instrument consists of a plain 
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,green dial, with a hole in it; behind this dial are two 
| discs, one white with black letters upon it in large type, 
“Line Clear,” and the other red, with the words “Train 
on Line” im white letters on it, These discs are so 
arranged that when the instrument is not in use only half 
of each is seen through the hole in the green dial. The colours 
white and red correspond with the signals and lights, represent- 
ing “ All Right,” and “Danger.” The instrument is worked by 
two keys, one for each disc, and labelled the same as the discs, 
so that by pressing down the white key, labelled “ Line Clear,” 
the white disc, “Line Clear,” appears in the hole of the green 
dial, and on pressing down the red key, labelled “Brain on 
Line,” the red disc, with “Train on Line,” appears in 
the hole of the green dial ; thus, one signal only, and the one 
intended to be shown, can be seen ; hence no confusion or doubts 
can arise, the dial being green, and the discs red and white, b; 
the contrast of colour a clear and unmistakable signal is obtain 
Either of the keys can be pegged down by a pin, which passes 
through an eye by the side of each key, so that either signal 
can be kept on as long as necessary. These instruments are so 
constructed that whichever signal is given at the station the 
same must show at the one to which it is sent; and when a 
signal is given, and the key pegged down, it cannot be reversed 
from the end to which it is sent. This instrument also registers 
the gradual exhaustion of the battery, so that the battery can be 
attended to before it becomes too weak to perform its work, A 
single striking bell is worked in connection with this instrument, 
separately or attached to the instrument; if the former, it has a 
key of its own; if the latter, on either of the keys of the instrument 
being pressed down, the signal is shown, witha simultaneous stroke 
of the bell, so that by having a code of the number of the 
beats on the bell, a corroboration is given to the signals shown 
by the discs. Ist. This instrument can be worked on two 
systems, on that which is called the “ Permanent block,” so as 
to show the constant condition of the line, whether “Clear or 
Blocked.” 2nd. On that which is called the “ Block System,” 
by asking if the “ Line is Clear,” and blocking only during the 
time a train is on the section so worked. The first system is 
better suited for over-crowded double lines, and when the instru- 
ment is thus worked, any defect in the instrument at either end 
or in the line wire is immediately registered by the discs, 
shows half red half white in the hole in the green dial so that 
directly the defect occurs it is immediately shown at both ends. 

Mr. W. Ladd, of Beak-street, exhibited a dynamé-magneto 
machine of new construction, intended as a substitute in all 
cases where a galvanic battery is now used. It consists of a 
large electro-magnet, between the poles of which a double 
armature, made on the principle of Siemens, is made to rotate 
rapidly; they are placed at right angles to each other so that 
they alternately receive the full influence of the magnetism. 
The current generated in one of the armatures being commu- 
tated is passed through the wire surrounding the electro-magnet, 
thereby augmenting the magnetism to a very high degree, and the 
current generated in the other armature can be used to perform 
any external work—such as heating a platinum wire, the decom- 
position of water, working an inductorium, or any of the usual 
experiments of the lecture table. Mr. Ladd showed the decompo- 
sition of water under the microscope, which was effected by 
means of a small medical magneto machine of novel construc- 
tion. Mr. Apps sent his inductorium, which we illustrate. 

A rock boring apparatus, contributed by Mr. Appleby, appears, 
from a block of hard grey granite through which a large number 
of holes had been bored, to be worth more than a cursory notice, 
and we shall probably give a drawing and description of the 
machine, together with details of working. The cutter used is 
the diamond crown which was patented by M. Leschot, and has 
been purchased by Messrs. Appleby. The diamond crown rock- 
borers exhibited in work at the Paris Exhibition of 1867, and 
illustrated in our pages, differs, however, essentially from that 
under consideration, which we believe is the joint production of 
Captain Beaumont, R.E., and Mr. Appleby. 

We believe that we have now noticed more or less at length 
everything worthy of attention. For our silence regarding 
minor exhibits the great length to which this article has ex- 
tended must be our excuse, 

Among the visitors we noticed Professor Abel, Capt. Arrow, 
General Balfour, Admiral Sir E. ‘Belcher, Dr. Billing, Mr. E. 
Bowring, C.B., Capt. Burstal, Mr. P. H. Calderon, R.A., Col. 
Campbell, R.A., Mr. E. Chadwick, C.B., Lord Altred Spencer 
Churchill, Admiral Collinson, Mr. 8S. Cousins, R.A., Mr. E. W. 
Cooke, R.A., General Millans del Bose, Professor Donaldson, 
General Dunn, Mr. W. P. Firth, R.A., Mr. Glaisher, Dr. Gran- 
ville, Earl Grey, Sir George Grey, Bart., M.P., Lord R. Grosvenor, 
M.P., Admiral Halsted, Mr. J. Hartley, M.P., Admiral Sir John 
Hay, Bart., M.P., General Hay, Lord Headley, Major Houchen, 
B.S.C., Field-Marshal Lieut. Baron Jochmus, Mr. E. K. Kars- 
lake, M.P., Mr. Commissioner Kerr, Mr. Charles Landseer, R.A., 
Sir C. Lanyon, M.P., the Bishop of Limerick, Sir Arthur Mack- 
worth, Bart., Alderman Sir I. G. Moon, Bart., Professor 
Partridge, Dr. Percy, Mr. H. W. Phillips, Dr. Quain, Lord 
Redesdale, Mr. Samuda, M.P., Mr. Warington Smyth, Mr. 
Lumb Stocks, A.R.A., Sir Henry Thompson, General Tremen- 
heere, Mr. C. V. Walker, General Geddes Walker, Sir Thomas 
Watson, Bart., Mr. Westmacott, R.A., Lord Justice Page Wood, 
Mr. Basil T. Wood, M.P., &c. 





Brown’s PROPELLER.—The new propeller described in your 
last as invented and patented by a Mr. Brown, was fitted toa 
small steamboat, fitted out by my brother and myself, for Sir 
Samuel Brown twenty years ago. The propellers were fixed in 
exactly the same way as shown in your paper, and also one on each 
side the boat amidship. They were also tried in the dead wood of 
the stern.—F. Sace. 


LAUNCH OF A TWIN ScREW STEAM GUNBOAT.—Messrs. Randolph, 
Elder, and Co. launched from their shipbuilding yard at Fairfield, 
Glasgow, a twin screw steam gunboat of 464 tons builders’ mea- 
surement, and 120-horse ot nominal, of the following dimen- 
sions:—Length over all, 160ft. breadth, 25ft.; and depth, moulded 
1lft. 4in. The Midge has been built to the order of the British 
Government. Her engines are supplied and erected by the 
Government. 

New Tasies or LoGaritius. — Napier’s great discov of 
logarithms, which has hitherto laboured under the great disadvan- 
tage of being applicable only to a limited number of figures, has 
just received a very important extension. The ordinary tables of 
logarithms do not go farther than seven decimals; they are 
generally accompanied at the end by a supplementary table of 
logarithms to twenty decimals for a certain amount of natural 
numbers; and a long and tedious calculation enables us to find the 
logarithms to twenty decimals for the other natural numbers, The 
operation, however, is so inconvenient that the method is had 
recourse to only in extreme cases. M. Fedor Thoman has now 
published a table, by which, without any division, interpolation, 
or formula, logarithms to twenty-seven may by easily found by a 
very simple method. M. Thoman’s work, which has just been 
issued from the Imperial Printing Office, is expected to effect quite 
. — in logarithmic calculation.—Quarterly Journal of 

ucation, 








LETTERS TO THE EDITOR. 
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MOUNTAIN MORTARS. 

Sir, —Permit me to correct a slight error that appears under 
the ahove heading in your issue of the 27th December last, page 
535. You describe me as being an officer of the Royal Engineers ; 
this is a mis I ama retired officer of the Bombay Artillery ; 
-~ the of my little mortar was for a 54in. shell, not 5in., 

ough the ple is applicable to any calibre. 

It is satisfattory to be able to add that the same little mortars 
were again brought into use, more than twenty years having 
elapsed, in the recent New Zealand war, and I have the testimony 
of Captain R. Jenkins, R.N., Captain Panter Downes, R.N., 
Colonel Williams, R.A., and other officers, of their efficacy. ‘‘ We 
had an My spe | of using them ina breastwork, 400 yards from 
the Gate Pa on the 29th. One was carried across a Swamp curing 
the day, and one was carried forward to a % breastwor 
about 100 yards from the enemy’s works. We 
pieces, and are with the accuracy 

It is worthy of note that in this latter instanee 
tars were brought inte use when our foree well sti 
had in position powerful modern artillery, I have a that 
they would prove to be a most useful and valuable to the 
Abyssinian armament. 









Gotngr K. Many, 
Engineer in Chief, &c. 
Government Dock Establishment, Sydney, 27th March, 1868. 
[Our engraving was prepared from the tracing from which the 
mortar was actually made.—Ep. E.] 





THE PRECIOUS METALS IN AMERICA, 

Sre,—Your issue of the 21st February last contains an elaborate 
notice of a work written by Mr. Phillips on the “Mining and 
Metallurgy of Gold and Silver,” in which the author enumerates 
the different silver-bearing districts of the globe and the estimated 
yield of metal of each. It may be interesting to your readers to 
know that the argentiferous strata of this continent are now 

roved to extend very far north of Mexico and Nevada, having 
oo found in British Columbia in lat. 51 n. long. 119 w. In 1864 
attention was drawn to the district by specimens of ore having 
been found, but it was not until last autumn that any quantity 
was extracted, when a few tons were forwarded to this city by a 
company who had two or three men prospecting for them, This 
ore assayed about 600 oz. per ton, and was purchased by the 
assay er at a corresponding price. It was of the description known 
amongst miners as ‘‘black sulphurets,” containing large propor- 
tions of galena and antimony. The veins in the neighbourhood 
were found to be numerous, and the one from which this ore was 
of considerable width. This discovery is peculiarly interesting, as 
proving the theory that the argentiferous formation, as well as the 
auriferous belt, on the western side of the rocky mountains, extends 
in an uniform and unmistakable direction, viz., north-west and 
south-east, from Mexico to Nevada, thence to Washoe, and thence 
into British Columbia. I have been many years on this coast, 
and have never yet heard of any discovery of metalliferous 
deposits of any extent, except copper, having been made in any of 
the coast ranges, or nearer to the Pacific than in the districts men- 
tioned. These newly-discovered mines of British Columbia are 
adjacent to an extensive prairie district, which I may safely call 
the garden of the country. I visited the place in April on my 
way to the ocky Mountains, and also on my return in November; 
in both months the weather was mild and pleasant. The means 
of transit thereto from the sea coast are easy. The country presents 
both in mines and agriculture a great field for the employment of 
some of that capital and labour the superabundance of which 
appears to trouble the old country to such an alarming extent. 

San Francisco, April 20th, 1868. A. T. ELLiorr. 





AN IMPROVED GOVERNOR. 

Srr,—I venture to offer you an invention of my own for a steam 
engine governor. It possesses great advantages over many I have 
seen at present in use, and it works so sensitively, as compared with 
the ordinary governor. It may be made very cheap, for new engines 
this stand, as shown, may be made to advantage. But engines 
already having governors and stands the old standards and spindles 
may be made to come in, as the spindle will only require stripping, 
pow f the small spur racks inserting, and the speed may easily be 
obtained with the friction wheels, as shown. 










THROTTLE VALVE 
BD 


Hunn 


EXPANSION LINK 






My reason for having and proposing friction wheels is this, that no 
backlash is made to cause any danger to the arms, through workin 
at so great a velocity, which, if spur gearing was used, migh 
cause a breakage in the arms, and thus bring the engine to grief. I 
have seen this happen often, even with the Porter governor, and 
this danger is entirely got rid of with this mode of gearing — no 
spur wheels being in use whatever, no strap whatever, the same 
gearing being applied to the friction pulley, a wheel at E bei 
connected to the crank shaft or second motion shaft, The w 
on the main driving shaft may be made in halves, bored and turned 
to fit. No delay is required in fixing this governor, as it may be 
applied in a few hours’ time with perfect success. This governor 
will maintain an exactly uniform motion of speed under all 
circumstances, 

The following letter of reference makes everything clear:— 
A, connecting rod for expansion link; B, vibrating arm for ditto; 
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C, vibrating arm for throttle valve; D, connecting rod for throttle 
valve; E, friction wheel with rubber tire for attachment to cra 
shaft; F, movable bearing, carrying counter shaft with friction 
wheels E and G; G, cast metal friction wheel, keyed on counter 
shaft same as E; H, cast metal friction wheel with rubber tire made 
movable by I; I, wrought iron nuts fitted to or spindle J; 
J, upright spindle ——. the counterpoise M; K is the governor 
stan ing L; L, movable bracket caryring the two arms for 
vibrating levers; M, counterpoise ing the and 


balls N and O; N and O, levers, t with 
quadrant formed upon end to gear up into tl cas 
ste, May 10th, 
Smr,—Mr. Napier’ remarks on my leer do for 
—Mr. 6 ot ca 
sical reply from me ; but E te et 99 illustree 
tions I gave were not intended to represent experiments, but they 
were intended to show, as simply as possible, the effect of the 


lication of @ mo body as regards time 
and respectively, I think thet to ‘many minds they 


80. 
I do not object to the term “average” force if Mr. Napier 
fers it. the ciple in its si fi the 
si barae cesta cs hs 


q, q, a8 shown upon ‘ht sp’ 
re Howard-street, ways, 


one ication to a of 
the t be taken. I shall be obliged by your kind 
miata eis) 
May 19th, 1868. ee 
Srr,—I think that 


term ® be spared; 
we could better et Oy era, ‘we have weight and 


but “4 comes . 7 ina to more oe the are of . 
circle deseri y the balls of an ordinary rigi governor, an 

thusitis that ‘‘Doctor Aic-aylinden-onb-you hentvge™e notrequired; 
on the contrary, ‘‘ Doctor Recio de Out-you-go” would prove a more 
servicable attendant, and in confirmation of this assertion I have 
Mr. Shaw’s own words, although they are conflicting when taken 
in tion with ther part of his’ letter:—‘‘ There is one 
thing, however, it will do, and which bably be useful to 
that gentleman in his studies, for if he ld the little pulley 
shown on the end of the spindle thereof the flywheel of 
his engine when under the fostering care of his own governor, and 
employ some one to throw the load on off the engine at 
intervals, he will have a speed indicator will show him the 
moe | variations of velocity of his engine above and below 





the normal rate of running. 

This suggestion <r rith the ounslarien T came to 
before its author tro to eri it to print, and 
Giogular qnengh it is direct that vernor is not 

hronal, and will not @ constant 5: on the engine 
unassisted. If Mr. Sha’ reverse the he will find that 


the variation in speed necessary to move his governor through one 
division of the scale would serve to move mine through the whole 
of its range. It has been found—when working on an engine in 
company with a governor of the ordinary construction—to 
move up and down ugh the whole of its range, when its com- 
panion has not shown a perceptible movement, and that when 

* Doctor Air-cylinder-out-you-don’t-go” was in attendance. The 
prealitean’s ormula for making punch is very good in its way, 
but unhappily misapplied, and thereby lacks poignancy. The air 
cylinder is not a friction brake, nor does slow movement indicate a 
want of sensitiveness. Sensitiveness means a readiness to be 





the velocity we have ¢ we — Besides, tum 
is the sole nexus between statical equilibrium and moving or dyna 
mical equilibrium. If a mass be at the end of a lever, weight 
100 lb., length of lever 1, or amass of 1 1b. at the end of a lever 100, 
supported by a fulcrum, their ‘‘ moments” will be each = 100, 
and they will balance each other. Convert the fulcrum into an axis 
and set them rotating at any velocity, they will still balance each 
other, viz., there will be no strain upon the axis except their two 
weights, as when at rest, and this would obtain in acceleration or 
retardation however great if the levers were quite stiff or of 
relative stiffness. 

But if rotating rapidly, if either of the masses was to fly off at a 
tangent and strike the head of a pile, their manifestations would 
be totally different; the heaviest and slowest would drive the pile, 
the lightest and quickest would split it or penetrate it; the effect of 
the one would be external, the effect of the other would be in- 
ternal as to the pile in their manifestations. 

We arrive at the same idea by comparing the squares of their 
velocities, for, 

Weight =100 Weight 1 
Velocity? = 1 Velocity? = 10,000 


100 10,000 
Now, if each body be opposed by resistances in the ratio of their 
weights, the one will have to overcome either a steady or an 
average resistance 100 times greater than the other, therefore we 


ve:— 
100 Visviva 10,000 
100 Resistance 1 


Vis viva 
Resistance 








10,000 10,000 
and these resistances are exactly the forces that have been applied 
to the respective bodies. It is very easy to show that the power 
required to start and stop each are exactly equal. 
St. George’s Foundry, Crawford-street, Wm. M‘Naveut. 
Rochdale, May 19th, 1868. 





THE FRANKLIN ENGINE, 

S1s,—Again my severe critic attacks me in his usual harsh 
manner, and again I beg to s' through the columns of your 
journal, that he neither understands mine or Newcomen’s engine, or 

e would not compare a condensing and a non-condensing engine. 
He certainly does not seem to have hit upon anything new, as his 
subject is much the same as last time. I also heg to state that 
my engine will work expansively, and does not lose anything 
through the cylinders being open at one end. Of course my critic 
is at the present time at liberty to say and write what he pleases, 
but when the public test has been made he will then have to be 
more sparing of his pen, ink, and valuable space, which he at 
present seems to be throwing away rather copiously. I again beg 
to state that the public shall have an opportunity of testing for 
themselves whether or not my engine possesses any of those 
advantages or disadvantages ascribed to it, when in a short time 
my engine will work down as low as any engine of ordinary con- 
struction. Lastly, I beg to state that if my critic will come and 
examine whether the escaping steam from the fret cocks is ch 
with water when the boiler is not priming he will find that hi 
present statement is a mere fallacy. 

A. C. F. Greey, R.M. 


THE LATE FLOOD IN TURKEY, IN ASIA. 
Sir,—The following table of the rainfall that preceded the 





recent flood in Turkey may be interesting:— 
'. Inches. Inches. 
March oe 8 ae oe 1°05 " 

ig en 0:95 308 

ne 45 a ons 
ee 80 of ef “42 2°30 

3 WO se ; 0-19 
99 «688 te te te te 0°83 0-73 
om ce eo oF 0 1°97 2:13 
19 G06 06 66 be 0°32 0-35 
April 1 1. cc of of 0°08 0:08 
*734 t 7°67 











These results were obtained from gauges attached to Mr. Purser’s 
Meteorological Observatory at the terminus station, at Smyrna, of 
the Ottoman Railway. 

The rise of flood on the Gelat Marsh was 3ft. higher than any 
previous registration since commencement of the railway. 

& Ff. 





GOVERNORS ENDING IN “OLIC.” 

Smr,—I was much amused, and I I could add edified, on 
reading the letter in ag Sy ee | the 15th inst. from your 
facetious corresponden . Shaw. I admire the pertinacity with 
which he advotates case, and am that I cannot say so 
much for his yg oa Does Mr. Shaw contend that his 
goverasy eeganes hronism? If so I shall be glad to see it 
demo In the meantime I will point out why I do not 
wish to claim its i hing feature, viz., the 








flexible leg, me ' e so much. In the first 
place it is Kew 4 and in the next ions not render the 
governor ronal. In the “ Britannica” is an 
illustration of a with as those of Mr. 
Shaw’s ‘governor, published i e of his t, 
There is such @ i ty between his governor and 
mine that I am to how it is that he, being as he 
admits, a stud ould not have discov it on 
reading the d My governor given in your jouw some 
time since, It " to that gentleman to know that 
the fact of the th @ parabolic path is what isochronism 


depends on, and not on atiy virtue in the flexible legs which only 
serve to guide them in that path. The balls of Mr. Shaw's 
governor are not guided in a parabolic path by means of the legs, 





* Gauge 38ft. above ground, 45ft. above sea. 
+ Gauge 2ft. above ground, 9ft, above sea, 


infl d by a small cases, whilst the air cylinder, not 
in the slightest affectin t iness, only prevents an accelera- 
tion and excess o' ocity after the first movement has taken 


place. : 

Iam sorry that Mr. Shaw should have passed so much of his 
time in fruitless attempts to discover the wheat in my design; 
perhaps he will be more charitable after considering that there are 
two ways in which such a.result might be obtained; in the first 
place, from an absence of wheat, and secondly, from an incapacity 
to recognise it. 

Following Mr. Shaw’s letter still further, the culminating piece 
of absurdity appears: ‘‘ Unfortunately for him, he has even taken 
a bit of aaa’ tal ut against the lever and has fixed it in the 
same place on his.’ 'o all who have read both the description of 
my governor and Mr, Shaw's letter, I must appologise for saying 
which must be self-evident—that the spring is not in the same 
place nor for the same object, mine being placed in a proper 
position so as to prevent the engine racing in event of the governor 
gear breaking, and his placed on the lever for ornament or use—I 
re: ose, either for one or the other, but apparently failing in 

t 


, 


Before closing this letter I may be allowed to explain that no 
governor can be absolutely isochronal in practice which depends on 
the engine it governs for its motion, and although the word 
isochronal must not be taken in an absolute sense, yet the 
maximum variation in speed to which the engine is liable is that 
necessary to overcome the friction of the governor and throttle 
valve, and which need not, if the throttle valve is properly con- 
structed, be more than 2 per cent., but with governors such as 
Mr. Shaw’s and the ordinary kind, there is first a certain per- 
centage of variation in speed required to overcome the friction and 
an additional increase to maintain the balls in their newly 
acquired position, whieh will be greater or less as the variation of 
load is either greater or less, 

There are more reliable authorities than either Sam Weller or 
Don Quixote to be found on the subject of steam engine governors, 
and to whose works the student of mechanics should refer when 
undertaking the onerous task of extracting the wheat from the 
chaff, remembering that he should not, po Sool very aptly puts 
it, “‘ Desire commendation of wit in being able to hold all argu- 
ments, than of judgment in discerning what is true; as if it were a 
praise to know what might be said, and not what should be 
thought.” Henry DAVEY. 

9, Victoria Chambers, Westminster, May 25th, 1868, 

P.S.—I gratuitously of’er Mr. Shaw this suggestion, viz., that 
the links which connect the sliding brass of his governor with the 
balls should be connected at the centres of the balls; it would be 
more correct and look more mechanical. I may mention that 
Messrs. Davy Bros., of Sheffield, have actually applied a weight 
to adjust the speed of an isochronal governor whilst in motion, in 
the same manner as described by Dr. Rankine a few weeks since 
for his proposed governor. H,. D. 





CONVERSION UF MECHANICAL WORK AND ENERGY INTO 
ELECTRICAL FORCE, 

S1r,—I send you a rough sketch of an “induction machine,” 
which is susceptible of illustrating very perfectly the conversion 
of work and energy into electrical force. I give the original form 
of the ap as, and this without any elaborate description, my 
present object being mainly to prevent the arrangement being 

tented by thowe electricians who in these days make property of 





plest, and i of the oldest, applications of known 
electrical laws. 

V is an insulated metallic funnel, 

] containing small shot, mercury, or 

any conducting fluid. When a fluid 


is used the flow is so arranged that 
it issues in detached drops or in a 
broken stream, C is an insulated 
metallic cylinder, which can be ad- 
justed at any required distance from 
the lower aperture of the funnel. 
V’ is an insulated metallic vessel 
which receives the shot or fluid fall- 
ing from V. 

A slight electrical charge, say of 
+ electricity, is given to C, and the 
contents of V are then allowed to 
fall through it. The upper portion 
of V will then rapidly obtain a + 
tension, and V’ a — tension. To 
augment the charge upon C, the con- 
densing plate shown below V’ is low- 
ered from the position in which it is 
in contact with earth, until it comes 
+ into contact with the extremity of a 
«Wire in connection with C. The 

charge upon C, and consequently the 

efficiency of the apparatus, may thus 
be increased to any required extent. 

Sparks of positive and negative elec- 

tricity may respectively be obtained 

from V and V’; and, if these con- 
ductors be united by a wire, a con- 
tinuous current of electricity will 
traverse the latter, so long as the 
stream of conducting substance flows 
from the upper to the lower recep- 


les. 
The theory of the action of the 
tus is very simple. Under 
© inductric influence of the posi- 
tively charged cylinder O, the lower 
extremity of V, and any conductor 
in electrical contact with it, lose a 


GML portion of their normal plus elec- 




































_ tricity, which to the upper portion of V. The conducting 
bodies which fall through C acquire therefore a minus tension so 


soon as they are beyond the inductric influence of the cylinder. The 
number of small inducteous thus communicated to V’ may 
evidently—however slight may be the inductric —raise the 
tension of this conductor to any required extent, provided V be 
for a time uninsulated, to deprive it of its accumulating 
charge. Having now a powerful minus tension upon V’, it is 
easy, by means of the condenser, to communicate to C a hi 
inductric charge. So that, commencing with a wi 
inappreciable, we may, by the conversion of ‘‘ done” 
raising a fluid or other conductor to the upper level, obtain a con 
tinuous supply of electrical force, which again may be converted 
into heat or work by the neutralisation of the opposite tensions 
lectromotive force brought into action within the 













It may be shown 
falling masses may p 
When first I con 


ceptible of 
‘ delighted . 

* upset Ad ** eit 
off to to 
electrician 


the ‘faccumulated work” in the 
electrical 





after inventing an eq 
the tree dispoeal of th 
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6, West-street, Battersea Park, 
FLOATING BATTERY AND FLOATING DOO 

mig ook ie. Winn” ot 
floa’ » ton i of 
the ution Ad, Arohi he willl 
find » was proposed Belcher 
wu 
aialbelty for 6 doth Cae Ise of bow tarry 100 


or more guns. 

The gallant Rear-Admiral, who stands ‘ather to floating 
dry docks (he having sent a s to the ernment forty-six 
years ago), concludes one of his speeches with, “I really think it 
is very hard that we who give our inventions to the Admiralty 
should, over and over = find people stepping in with a patent 
and eclipsing us — er. E. A. 

Greenwich, May 26th, 1868. 





Mr. Reap’s S1eyaLs.—On Wi evening week last, accord- 
ing to arrangement, Mr. Read Bede ons Ay trial of his patent signals, 
the —— [scene being t:—Mr. Harper, the Secre- 
tary of Lloyd’s vege hostetg a. R.N.; Captain 
Francis Hume, ys R.N.; Captain Bruce, R.N.; 
Mr. Byng Giraud, ©. Claris; Captain Bigo Wil- 
liams; Mr, Irons, &e. having been on board and 






examined the us the the tug took a 
trip for about a at t with the Admiralty Pier, and 
returned to the point on the pier, where the spectators were 
watching the action of the ts alternately to the port 
and starboard. If we are driving @ cle on the road, and wish 
to pass another advancing in the te direction, it is recognised 
as a universal rule to pass it on , and the motion given to 
the right or left réin has a action on the horse’s 
head. A vessel at sea is precisely in this posi- 


tion—the white Tehe at the neh head, 8 she be a steamer, is 
visible from its greater power of before either the port or 


starboard light, the (red) seen next, and the starboard 
(green) the last comes ng from half a mile 
to a mile in distance after the red ¢ hag been seen. 


These colours have therefore been adopted as the most 
easily discernible at sea, the blue light, owing to its ab- 
e 


sorbent power, being seen at a = less rare a 5 _ 
n, the proportions being—red 7, green nder 
ES preasnt oa am of signals the captain might be in ignorance of 


the course the approaching vessel inten to — a, till 
it was close upon him. The object to San at should therefore 
be, not only to have it indicated tack your own 






vessel is upon, but to know what course roaching you 
is steering; and the con’ 2 proposed to produce 
this result is simply this: the y= with the port 
and starboard light, so that of vessel either to the 
left or the right wo lemons of those lights, 
even if that mo sho uced by a single 
spoke of the wheel, a is ee | round the 

or drum, and one of the ugh a block or 


ulley, passes in an b 
ight, ascends from 





another pulley, and from secured to the 
rt light. The t is tube, at the 
ttom of whic! @ box t from view, 
until it is by the wheel to a 
higher position in the end of the line 
passes Gevagh similar pulleys in d descends to 
the starboar lig 50 ps or pursuing 
the coursé of a dra of the ship, 
the two lamps ate and from sight. 
A turn of the to i hed to the 
starboard light, and it A similar 
movement of the wh the the tube, 
and the starboard light At the 
back of the tube are five h indi 
to the the of b 4 and has 
jae ¥ ad him _— 
indicates re- 
most a4. . The starbe p is t po con- 
structed that not go into the tube of the port 5 per 
vice versa, The lights as th capone and disappear in the box and 
move up and down in thé tu ve all the ativantages of flashing 


lights. This we consider, —- with the intimation given to 
the steersman, or, as it may be, to the captain on the bridge, of 
the course the vessel is pursuing, by the holes in the back of the 
tube, a very great advantage over the present fixed port and star- 
board = rd the position of which renders it impossibie for him 
to see whether his lamps are even alight. It must not be sup 

from this that it is proposed to abandon altogether the present 
fixed dy and starboard lights, for if the vessel is going hard-a- 

e 




















port will show two red lights and one green, the starboard 
moving light being invisible in the box. The lines passing from 
the barrel to the starboard and port lights area nds in their 
action before that of the rudder chains, so that tion of the 
co’ the ship is about to take, to or to the left, is indi- 
cated a short time before the rudder red light is 
visible from four to five miles, the 


much more 


th should, we think, be 
hibited ise 


e ted on Wednesday 
the box which prevents 
same ¢ontrivance can be used in the 







tened to the mast green 
red for the port 

will be in the boxes 

head alone visible. 

mittee to the 4 

of great i is invention, 


ingenuity ion, argues 
the reduction of that danger that follows more 
ing steamers of our coast, and renders them, 
craft (who have me py | eeety them often from 
sharp look-out and a le flare—a piece of tow 
pen terrible ‘ 
sa , 


tific men, and we shall look f. 

















the next experiment, which, we 
Dover Chronicle, 
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EXHIBITS AT THE INSTITUTION OF CIVIL ENGINEERS. 


FLEURY'S WATER METER JACKSON'S GAS BOILER. AP?’3 INDUCTION COILS. 
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ORMEROD’S PATENT SAFETY LINK. 
Fic.3. 
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EDWARDS'S SLUICE . _ LAIDLAW AND THOMSON’S ROTARY PUMP, 














May 29, 1868. 


THE ENGINEER. 


395 














NOTICE. 

In consequence of reiterated wilful mis-statements with re- 
ference to the circulation of Taz Enainesr, the Proprietors 
have considered ut due to their advertising friends to place 
their Books and Accounts at the disposal of the well-known 
Official Accountants, Messrs. Quilter, Ball, and Co., who 
have, in given the following certificates, which 
fully testify to the increased and increasing influence and 
stability of their journal. The sale of ‘THe ENGINEER 
now exceeds by several thousands weekly that of the other 
engineering journals combined. ' y 


Moorgaie-st t, London, 
* 5 March, 1868. 


At the request of the Proprietors of THE ENGINEER news- 
paper we have coonheitae! books kept in their office, and 


tind that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely raves and that the free circulation of 
the paper during the same period has not. averaged (in- 
cluding one week, when 344 copies were. given away) 
100 copies weekly. QuitTeErR, BAL, AnD Co. 


FOREIGN AGENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 


BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden, 
VIENN. 8. 


'A.—Messrs. GEROLD and Co., Bookseller: 
ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 








TO CORRESPONDENTS. 

*," Wecannot undertake to return drawings or manuscripts, and 
must therefore our correspondents to copies, 

*,* We beg to the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 

yublication, A 1 , to insure insertion, must be de- 
ed at the Engineer Office before seven o'clock on the Thursday 
evening of each week, 

T. M..—Yes. 

seen “On Water Power,” Weale's Series ; Ewbank's “ Hydrau- 


TURBINE.—Any drawings you may send us will be regarded as strictly con- 

eS aa have received the tracings, but we have not had time to examine 

T. B. H. (Glasgow).—You will find a letter lying for you at the General Post- 
office, Glasgow. 

8. B B, orn we Self-lubricating Packing).—A letter lies at our office for 

B. 7. N.— Provided the apparatus is not too delicate and easily put out of order 


RAISING STEAM BY GA8,—We are requested to inform a that 
. Appleby, of Emerson-street, Southwark, supply such apparatus. 
INQUIRER.—J/ the knows his business you will have no combed cast- 


ings. Good feeding, a escape of air, and hot metal 
thea ape of @ » @re essential to 


success in 
T. G. W.— Your letter is too long. We cannot 
into one-fourth of one of our columns. 
Suel with the ir this subject 
% % iqui. el,” in 
Captain Selwyn's paper read before the Institution of Naval Architects, dc. 
ERRATA. —In our impression for May 22, p. 331, in the paper *‘ On Disinfect. 
ing, 4 wus rot a (azote), or “ No®” (nitrogen) ; for “ A%H3’* 


ast 





CAST-IRON SEA waa 
(To the Editor of The Engineer.) 

SIz,—In reply to the question of “Colonist,” in THE ENGINEER of the 8th 
inst., I beg to say that the use of zinc as a protector to the iron will be found 
@ffectual, but it must not be applied by galvanising. If he will com- 
junicate with me I can furnish him with a cheap, simple, and efficient mode 

of applying the zinc which cannot fail to do all he requires. 

CHAS, F. T. YOUNG, C.E., Mem. Soc. Eng., Assoc, I. N.A. 
7, Dake-street, Adelphi, W.C., May, 1868. 


PEARL-BARLEY MILLS. 
(To the Editor of The Engineer.) 

SIR,—I beg to state, for the information of “ A Miller” on this sub that 
the best plan is to face a pair of obd ssilistones with a layer of gued ona’ cae 
well cemented down and confined by thin iron hoops shrunk on to the 
the cork of course slightly projecting. The cork should be cut across the grain, 
and is readily faced with the use of the straightedge and glass cloth. This 
mode produces a more perfect and polished peari barley than the double nutmeg 
graters commonly used, which the tough cork will far outlast, 

Reading, May, 1868, 








MEETINGS NEXT WEEK. 
ROYAL UNITED SERVICE INSTITUTION. — E 
June |, at half-past eight o’clock.—“ On 
Ships’ Armamen 


vening meeting, Monday, 

the American Navy ; its Organisation 

it, and Recent Experiences,” by J. R. Hamilton, Esq., late 

C.8. Navy. Lecture at three o’clock, Friday, June 5th: “ Primitive Warfare, 

ey ed pte ye = A Weapons of Early ; their Varia- 
tious, nuity, Developmen ” by Colonel ° 

: : ‘orm,” by A. H. Lane Fox, late 


i 


on 


Letters relating to the advertisements and publishing department of this paper 
to be addressed to oF magn ag MR. GEORGE LEOPOLD RICHE ; ati pn 
Tee eee to be addressed to the Editor of THE ENGINEER, 
, Strand, Ge 
TRE ENGINEER can be order, 
— had, by - x in town or country, and 
the office on the following 











ENGINEER, 


FRIDAY, MAY 29, 1868, 


js PER hs SR MONITOR. 
N opportunity was us, on Tuesda: of judg- 
ing of some of tb. qualities of quitea sigecventaaie’ sing, 
this class, in weather perhaps the most sevére to which any 
of them have exposed, at least on this side of the 
Atlantic. The De Tygre, a twin screw vessel of 1650 
tons, builder’s measurement, ing an 8-in. plated tur- 
ret, 23ft.- diameter,-to be zomed “ith two 9-in. 123-ton 
Armstrong g guns, has been recently launched from Messrs. 
Napier’s building — on the’ Clyde, and- went down the 
river on Tuesday for a preliminary trial trip. She is 187ft. 
long over all,’ 44ft. beam; and 11}ft. depth, moulded. Sh 
draws at present a little over 8ft. fore and aft ; her speci- 
fied draught with guns,-and stores on board being 
seheible to “att. Ue aa “sea oy over the water 
uci - 2ft. . ally‘ filling the com ents of 
her double bottom is wae when goi inte actio action. She 








_.. Carries a belt of armour plating extending the entire length 


of the ship, and having a depth of 5ft. The thickness of 
these plates is 63in. amidships, to 5in. at the bow, 
and 44in, at the stern. Her enginesare of 140-horse power 
nominal, but capable of working up to six times that power, 
and consist for each screw of a pair of di ing hori- 
zontal cylinders, 30in. diameter and 18in. stroke, each pair 
being fitted with a surface condenser. The vessel is a 
true monitor, without rigging except two pole masts for 
‘appearance sake, and to assist in shifting the boat davits, 
&c. She has no bulwarks, but simply a falling hand-rail. 
Her hurricane deck extends fore and aft, except for the 
space occupied by the turret, and is supported at about 8ft. 
over the main deck on plate-iron atin, which serve 
to cover the engine-room hatches, and the other means of 
ventilation and access to the different compartments of the 
vessel, We shall shortly publish drawings of the vessel, 
so that further description is unnecessary now. 

At half-past eight on Tuesday morning we had the 
pleasure of accompanying Mr. W. Pearce, the chief naval 
constructor at Messrs, Napier’s, Mr. Brock, the head engi- 
neer, Mr.’ Jansen, the Dutch Admiralty Inspector, and 
Lieut. Guyor, of the Dutch navy, on the ‘first unofficial 

i ep ot this vessel. A bright morning gave promise 
of at agreeable day for the expedition, which was after- 
wards more than realised, though not as was expected, by 
a continuance of fair weather throughout. 

The first few miles of the De Tygre’s cruise were 
not remarkable for the speed attained or the control 
exercised by the pilot over the vessel’s movements, but this 
arose more from the man’s nervousness and inexperience ‘in 
handling so peculiar a vessel than from any fault in her 
own power, or even from the difficulty that would have 
been encountered in steering any vessel down the Clyde at 
low water, as it was when we started, leaving only about a 
foot and a-half of water between her bottom and tke bed 
of the river. The pilot had, in fact, too many facilities at 
his command, and got confused with them; for, besides the 
rudder he had the twin screws and a powerful steam tug, 
which he employed sometimes ahead, sometimes astern— 
now on one quarter, now on the other. The engines were 
kept in that condition, varying between half speed and 
very slow, which never allowed the ship to attain steerage 
way, and, besides, were in a chronic state of “starboard 
engines ahead, slow,” “ port engines astern, half speed ;” or 
this order of things was reversed on the smallest possible 
provocation, such as the passage of a ferry-boat, the 
appearance of a steamera mile ahead, or, above all, the 
bare suspicion that a dredge and her train of barges might 
be lying in the next reach. Notwithstanding these moral 
but not Dx sma difficulties we reached Bowling Port 
shortly after ten o’clock, and began to observe that the 
strong breeze ahead was freshening into a gale, From 
here to Greenock our friend the pilot was prevailed upon 
to trust a little more implicitly in the vessel’s powers. He 
ventured on three-quarters speed, abstained from reversing 
the engines more than once in ten minutes or so, and as 
we passed Dumbarton Castle, our attention being no 
longer en; by his manceuvres, we began to speculate 
on the effects of shot from such an elevation passing 
through the decks of such a vessel as ours, and came to 
the conclusion that monitors would do well to avoid 
any such encounter. On reaching Greenock we finally 
cast loose from the tug, and going ahead full speed 
steamed past the ships at the tail of the bank at about 
83 knots an hour, the wind having now increased to a gale, 
but the water being still smooth under the lee of the point 
below Greenock. On rounding it, however, we at once en- 
countered a sea which, though it could not be called heavy 
in the Atlantic sense of the word, was yet sufficient to give 
a fine test of the powers of the very peculiar vessel under 
trial, and this is probably one of the first instances in which 


stones, / any monitor on this side of the world has experienced 


really rough weather. There had been some considerable 
es for a week back, and very high seas had been break- 
ing round Arran, so that when the gale of Tuesday came 
on the weather even in this reach of the Clyde was wild 
enough. We must say that the behaviour of the De Tygre 
under these circumstances was far better than we had Gon 
in the least pean to expect from a flat vessel loaded 
as she is with armour, and having but little more than 
3ft. clear board from the water. In her course down the 
Clyde the vessel steamed heavily head to wind, keepin 
mid-channel, pitching but little, and, though covered wit 
spray, scarcely ever shipping water clear over her deck. 
At this time the steam tug—a large one of her class— 
was working along the Ayrshire shore, about a mile off on 
our port quarter, and going bows under every now and 
then in fine style. The De Tygre was now perfectly under 
control, and steering with as much ease as any ordinary 
vessel under similar circumstances. Her movement was 
quite easy, and her guns, so long as she remained steaming 


‘| head to wind, might have been worked with good effect. 


The time now came to go about and try how she could 
perform a little manceuvering in a whole gale of 
wind and something of a seaway, and, as we began 
to speculate on what she could do broadside on, we 
thought of Mr. Reed’s opinion of the entire possibility of 
a flatmonitor turning bottom up. Mr. Pearce, however, did 
not on this account hesitate to put the helm aport, and in 
a couple of minutes the quarter-circle was completed, and 
we were rolling — but easily, to the extent of cae 
about 15 deg. In consequence of the strong gale blowing, 
and a larger surface of deck-houses being ex abate 
than forward of the beam, the vessel’s head did not con- 
tinue to fall off the wind as rapidly as the first quarter- 
circle had been performed ; but having plenty of room, we 
stood on a little, giving full time to experience the effect of 
a beam sea. She-did not ship any water over’ the —_ 
except when now and then the crest of a higher wave roll 

a few inches of its surface on'to the planks, which 
was blown into spray as ‘it passed the hand-rail. 
On easing the mal of the starboard screw the 
vessel contrived te pay off to port, and was at 
once before the win Her behaviour under _ these 
circumstances was much the same as head ee: sey 





rather more care in steering, but no danger of ching-to 
was experienced, It was now determined to try a com; 
circle with one screw working ahead and the other astern 





at full ; the complete circle was'thus apparently accom- 
plished in nine minutes, though the time really occupied in 


turning was one minute less, during which both screws were 
worked ahead at the time the vessel was standing head to 
wind. A‘ sbout three o’clock we begau our homeward 

which was one of com success as ed 


passage, 

steering, for the pilot had by this time attained confidence 
in the vessel, and was more willing to keep steerage way 
on her even in the more intricate bends, and seldom 
resorted to the generally unnecessary e: ient of steering 
bythe screws. It must also be remarked that not much of the 
ebb had run when he began to ascend the river, and the 
deeper water was of course more favourable for handling the 
vessel. Throughout the entire trip. the engines performed 
admirably, and both by their working and the simplicity 
of their design reflect the highest it on their designer, 
Mr. Brock. They were generally, worked at from 120 to 
130 revolutions a minute, carrying about 20 1b. steam, and 
apna | about 25in. of vacuum. .During the run up 
the river the turret, which is moved .by steam winches, 
was revolved at first a little stiffly, but afterwards with ex- 
treme facility at the rate of one revolution in fifty seconds. 
The water-line of the ship, which, of course, is on the 
armour plating. is necessarily heavy from the fact that the 
belt of plating is maintained vertical in section throughout, 
but the lines below water are exceedingly well; drawn 
for so flat a vessel. At 7 o’clock,,.p.m., we reached 
the wharf, Lancefield, after one of the most, inte- 
resting trips we have ever had the pleasure of 
sharing, and were gratified to hear the entire satisfaction 
of the King of Holland’s inspectors expressed to Messrs. 
Napier’s representatives, Mr. Pearce and Mr. Brock. 


IRRIGATION IN INDIA. 


Questions connected with engineering in India appear 
to possess little interest for engineers in England. Not 
one member of the profession in a hundred cares to hear 
what is being done by his brethren in the East, or devotes 
a moment’s thought to the troubles with which they have 
to contend. This is not quiteas it should be. India must 
ultimately prove one of the best fields in the world for 
the remunerative display of constructional talent, and 
young men especially would do well to make themselves 
acquainted with the practice of the profession in a vast 
country where all the conditions under which men toil are 
dissimilar to those present in Britain. It begins to be felt 
that engineering in India is worthy of more attention than 
it receives; and probably before many years have passed 
away the men of this country will be perfectly familiar 
with the progress of engineering events in the East. 

Not long since papers on irrigation were read 
before the Institution of Civil Engineers in a single 
evening—one by Mr. Wilson “On Irrigation in Madras,” a 
second by Mr. Higgin “On Irrigation in Spain,” and the 
third by Mr. Login “On Irrigation in India.” In their 
discussion four evenings were consumed; even then much 
remained to be said, and it is not improbable that the dis- 
cussion may be reopened during the next session, We 

ropose now only to consider one of these papers, that by 
Mr. in. e diSsussion on this was spoiled by 
the introduction of subjects and opinions poscessing no 
peculiar engineering interest, although they raised ques- 
tions of considerable importance well’ calculated for debate 
in Parliament, while personal controversies were permitted 
to absorb but too much of the time which could have been 
more profitably employed. Mr. Login put forward very 
novel views, which deserve careful examination, because 
they are the result of twenty-five years’ experience in 
dealing with irrigation in —_ “~ opinions were 
indirectly suppo by some members, but over in 
silence or scarcely disputed by the t oe pa ha 
We need hardly tell our readers that the Ganges Canal 
has not been a success, It has been continually out of 
repair, and large sums have been spent on it from time to 
time without doing much good. Now, to engineers who are 
only acquainted with English or Dutch canals this may 
seem very strange, and many individuals have animad- 
verted very severely on those who constructed the canal in 
question, Such animadversion has its origin to a great 
extent in ignorance of the facts of the case. English 
canals have, practically speaking, no currents and no floods. 
Passing through comparatively level districts, locks of 
moderate size supply the means of raising and lowering 
boats with great ease; the stream is used for navigation 
only, and no more water is required than will provide for 
waste; the abrading action on the banks and bottom is 
therefore excessively small, The Ganges Canal, as Mr. 
Beardmore very properly pointed out, is a totally different 
affair. It is essentially an artificial river of great size,* 
intended to lead large bodies of water from mountain 
chains to districts in the plain below, otherwise without 
water. The great difficulty to be overcome consists in 
bringing the waterdown by theshortest routefrom very great 
elevations, To attempt to do this direct would simply be 
impossible; the stream, gathering force as it descended, 
would become an unmanageable torrent on which naviga- 
tion could not be conducted, no banks could be kept in 
repair, and any artificial bed would be torn up. Mr. 
Login very clearly pointed out the peculiar character of 
the various methods*of getting over this difficulty which 


have been Pa. . As all papers read before the Insti- 
tution of divi Engineers bong to the Institution, and 
are in so far — we must not do more than indicate 
the general nature of his ‘observations. 

. It is obvious that in order to get a large body of water 
quietly down a steep hill it is essential either that falls 
heel exist at different — on the course of the stream, 
or that the water should be led by a devious route so as 
virtually to increase the length of the incline, and so far ° 
reduce the velocity of the current. The former system has 
been adopted to a great extent on the Ganges Canal, weirs 
being thrown across the stream over which the water falls. 
The principle involved is simply to concentrate velocity of 
descent at particular places, and there to provide exceptional 
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means for dealing with it. Unfortunately the means 
vided on the Ganges Canal did not fully answer their 
purpose, the tops were torn off the weirs, and the bottoms 
of the tumbling bays were ripped up by the impact of the 
falling water. 

Mr. Login’s argument in his present paper and in 
pamphlets and papers previously published appears to be, 
that although the accidents referred to did occur on the 
Ganges Canal, yet they were of such a nature as to admit of 
comparatively simple remedies not requiring the extensive 
alterations that were at one time thought coe 
Indeed he seems to express a confident opinion that the 
accidents themselves would not probably have attracted 
any large amount of public attention but for the great 
importance of the Ganges Canal itself as a national institu- 
tion, adapted to change the whole system of cultivation in 
a tract of land containing a population nearly three times 
that of Scotland. When the exigencies involved in the 
support of so large a population are duly considered it 
becomes at once obvious that any accident rye | an 
impediment, however moderate, to the’ regular supply of 
water, in a new work on an enormous scale, was 
sure for a time at least to produce a want of confidence, 
particularly in the native mind, so naturally averse to 


_change 


Had, however, the want of confidence referred to been 
confined to this one engineering work, great as the loss 
had been—nearly a million sterling—it would have been of 
far less importance, The real national loss has consisted 
in the great retardation of similar enterprise, whether on 
the part of Government or by public companies, for in 
Northern India no new works of this kind-have been 
commenced since 1849, a delay in itself sufficient to pro- 
duce much discouragement. 

Mr. Login attaches much importance to the way in 
which nature deals with large bodies of water descending 
hills, and advocated a close copying of her operations, 
maintaining that only thus can success be attained. For 
example, speaking of the slopes of canals, he states that, 
in the first place, it is essential to ascertain what is the 
slope of the river, when not in flood, from which a supply 
is to be drawn off under circumstances similar to those 
of the canal to be constructed—that is, as to depth and 
soil—and then to make a small allowance for the tortuous 
course of the river. By neglecting these indications, and 
acting on preconceived notions, errors are likely to arise. 
As an example, Mr. Login pointed out that sane has been 
said about the excessive slope of the Ganges Canal; but 
the experience gained during the last five years has shown 
that, with velocities which with pure water would most 
certainly have scooped out the bed, there has been a steady 
silting up of the bed. This is owing to the nature of the 
water admitted into the canal, which from October to 
March is nearly pure; but as soon as the snow on the hills 
begins to melt, in April, the water is highly loaded with 
silt. This is carried down the canal in the hot season, and 
is deposited over the canal bed, to be again picked up and 
carried forward in the cold season, when the water becomes 
more pure. This is rather a singular statement, which is 
based on the assumption that water containing large 
quantities of impuritiesin suspension possesses less abrading 
power than, water comparatively pure. For the present 
we neither endorse nor dispute a duty which is all Mr. 
Login’s. It appears to be supported by the evidence of 
facts, but, before accepting it as satisfactorily proved, we 
must see that the facts adduced in its favour have not 
resulted from causes overlooked by Mr. Login. That we 
know very little accurately about the velocities of muddy 
water due to a given head is certain, We have reason to 
believe with Mr. Login that it is less than that of pure 
water; exactly how much no one appears to know, and 
Mr. Login deserves the thanks of the profession for call- 
ing attention to a very interesting question affecting many 
things besides canals, In this way it may be possible to 
account for the much smaller duty given in some cases by 
centrifugal pumps in actual work than they should have 
given according to theory. 

The principal changes suggested by Mr. Login while the 
Ganges Canal was in progress lay in a proposition that the 


floors of th tumbling bays should be lowered so as to form a. 


cistern to receive the descending water and break its force 
before it touched the masonry or timber bottom. A French 
engineer suggested that the falls should consist of a series 
of broad steps to break up the force of the fall. This was 
partially adopted by Mr. Login. At Mahmoodpoor falls 
back water could not be held up, and the brick flooring of 
the tumbling bays was soon destroyed; the difficulty was 
overcome by throwing weirs 3}ft. high across below the 
fall to keep up the water. It appears that unless very 
heavy stones can be obtained no system succeeds so well 
as that of causing the water to impinge on itself by con- 
structing the equivalent of a cistern, and this fact all 
engineers would do well to impress on their memory, 
because its application is not peculiar to India or the 
Ganges Canal. 

_ It is earnestly to be desired that the subject of irrigation 
in India thus prominently brought before the members of 
the profession in this country should not be permitted to 
drop. Many engineers now in England have had extended 
experience in irrigation works in the East. They will con- 
fer a benefit by recording their experiences and making 
suggestions. Mr, Login has set an excellent example, 
which should be followed up. Irrigation or no irrigation 
in India, means plenty or famine, wealth or poverty, high 
revenues or the necessity for large Government grants to 
buy grain for starving multitudes. Nothing has tended so 
strongly to retard the progress of irrigation as the assumed 
inability of engineers to carry out works on a large scale to 
a successful end. The papers read before the Institution 
of Civil Engineers cannot fail to dispel the idea in some 
degree; but their value must remain limited unless they 
are followed up. 
able treatise on irrigation in India, which ean properly 
take the place of a text book for the profession? Such a 
work is wanted, and would, we believe, bring both honour 
and pecuniary reward to the author; but it is better not 
done at all unless it is as well done as is possible. 


Who will write a really exhaustive and | 








THE STATE OF TRADE. 


As mechanical enainearing is the reingpring, the first 
cause, and in most cases the direct origin of all the really 
important branches of modern commercial activity, it is 
but natural that it should become the final culminating 

int of periods of fervid commercial energy on the one 

and, or of corresponding depression on the other. The 
producers of almost every known raw material, of all the 
countless substances now converted to the use of man 
must, in the advanced state of artificial life to which the 
world has attained, sooner or later call in the constructive 
powers of the mechanician to aid them in production, extrac- 
tion, manufacture, or transport. From this it follows that 

e commercial engineer —and the uncommercial engineer has 
already been ferried across the Styx of bankruptcy by 
Charon as an official liquidator — must be prepared for 
the reaction which follows on all periods of commercial 
over-trading, besides the ordinary difficulties and exigencies 
of his own special calling. If, on the whole, the world has 
produced too much of everything, and, what is wo 
placed a fictitious value on its productions by the action o' 
those speculators who con te round commercial centres 
like carrion-eating birds, the men who, with overwrought 
brain and willing hand, contrive and execute the instru- 
ments by which the substances traded in are utilised, have 
to suffer both for the overreaching efforts of traders and 
speculators, and for the over-stimulated production on their 
own parts which such a state of things has induced, in- 
creased as it is, of course, by their own too great earnest- 
ness, not to say imprudence. 

It thus behoves the great class of mechanical engineers 
—and in this we include all who manufacture iron, 
those who work in some other metals, and some who work 
in wood—to be doubly careful, because their prosperity 
depends at any prem pease not only on their own busi- 
ness prudence, their talent, and their energy, but on the 
capacity, the steadiness, and the intelligence of men over 
whose actions they have no control. The condition of the 
class to whom we address ourselves, not only in England, 
but over the whole face of civilisation, is at this moment 
one calling for grave consideration, and one forming in 
itself a homily of most important meaning. For England 
as depending more than any other country on the pros- 
perity of native metallurgical and mechanical industry the 

gent is a moment of vital importance ; and in the bear- 
ing of the existing condition on Great Britain alone we 
propose to consider this question. 

We have never fallen in with the cry that European 
Continental productions were attaining a real superiority 
over our own, and by reason of that superiority driving us 
out of the market—even our own market, as some have 
urged. The great advance made by the three nations of 
importance, sali Germany, and Belgium, is a fact 
beyond dispute; but one to be regarded by us with 
satisfaction, with some reasonable pride, certainly not 
with jealousy, as we ourselves have been their practical 
instructors. What we have to learn from this advance has 
been explained over and over again by those in England 
on whose judgment we may rely. We have been shown by 
it that a high and rapidly improved standard of popular 
technical instruction can compensate for inferior popular 
aptitude, and even almost create that element ; and we have 
been taught that we must by no means neglect the cultiva- 
tion which has wrought wenders in a few years for Europe. 
This conviction has already borne fruit, and though as yet 
individual action only has been taken, and the public mind 
is for the moment otherwise occupied, it may safely be 
predicated that we shall ere long have equal facilities 
with those which Continental nations enjoy, afforded 
to all classes for improvement. Our advantages exist 
still. We have the material andthe men, and we cannot 
trace to any induced or existing inferiority in either, our 

sent want of engineering business. As that want exists, 

owever, and asa large body in the nation are suffering 
from it, we are called upon to scrutinise its causes, and, as 
far as possible, to point out what may be its remedies. It 
is almost a truism to say that the first great cause of stag- 
nation is over-production ; but this is so intensely true in 
the present instance that we may be excused for repeating 
a mere aphorism, the more so as over-production is more 
the misfortune than the fault of the class whose interests 
we are considering. Urged on by the demands of the pro- 
ducer, the manufacturer, and the transporter, those who 
were already engaged in the production of mechanical in- 
struments, and the material for them, as well as those 
whose tastes and opportunities led them into such business 
for the first time, were alike induced during the last five 
years to increase far too largely the manufacturing power 
of the country in iron in all its forms, and in machine 
and ships in particular. This over increase has been actual, 
not comparative. Had trade not been disturbed by such 
causes as the American war on one hand, and the collapse 
of the railway credit system—not the railway system—on 
the other ; had no new centres of production forced them- 
selves forward, such as Belgium and North Germany, or 
no new country sprung rapidly on to compensate for 
the loss of older marts, we should have seen very clearly 
what we were doing, and a part of the essentially new 
capital thrown into mechanical arts would have been with- 
held, the increase would have depended more strictly on 
the profits made in trade, and we should not have seen, as 
at present, half profits made on the capital invested 
by the best managed concerns in the world, and 
no profits at all made by that larger proportion of 
undertakings to which the best positions, or the highest 
order of mechanical and commercial talent are wanting; 
whilst far too many of the younger fungus growth are 
semeeng that comfortable provision in life known as a dead 
oss. 

But this rapid increase in the amount of, so to speak, 
foreign capital thrown into engineering and iron pro- 
ducing businesses, has been the cause of other evils beyond 
its direct effect of over-production. The competition of 
capital has in its turn produced an artificia! scarcity of 
labour which has seriously augmented the deplorable ten- 
dency that labour has of late had to demand wages incom- 


patible with rates which can be obtained in average 





markets for the productions on which itis employed. No- 
thing is more difficult to undo than a popular conviction, 
no matter how erroneous it may be. A popular conviction 
obtained some time ago that most of the iron and mecha- 
nical trades had been so geen prosperous 
could bear indefinite and irretractable advances of wages. 
The stern teaching of facts for the last three years hag as 
yet failed to undo that false popular conviction. Yet 
another evil to legitimate trade followed in the train of 
those years of ephemeral activity. Besides the influx of too 
many workmen, and too much capital, there was also an 
influx of too many masters, too many directors, un- 
fortunately not accompanied by tod much brains. 
In fact, at one moment, the trades requiring the 
aeons amount of mental power seemed in danger of 
ing handed over—like the church, in too many instances, 
—to the fool of the family; engineering establishments 
were crowded with young gentlemen pupils, a pro- 
portion of whom, of course, were without any real m ical 
aptitude: as long as they were pupils they did not much 
more harm than waste own time. But those who had 
the command of some money at the end of their time 
rushed headlong into business, either on their own account 
or in combination with that host of new limited companies 
who have wrought great injury to trade and credit by un- 
dertaking work they did not know how to do, often at a 
lower price than it could be performed by any substantial 
and trustworthy firm in the same business. How many 
such undertakings have gone to the wall in England and 
Scotland during the last three years will never be counted, 
but it will yet be no or others to be worked out 
before the immutable conditions of demand and supply are 
satisfied, 

We have no intention of assuming that the period 
has been reached by England any more than by 
any other country at which productive wers 
must cease to be extended. Far from it: in- 
creasing population and wants of the world give us 
the opportunity of increasing our production of their ne- 
cessaries now just as they did fifty years ago, with this 
difference only, that the rate at which production may in- 
crease in any given period now is vastly greater than the 
rate at which it might safely increase then. Increased, 
however, as is this ratio, it is quite possible to overstep it, 
and we have done so to some extent of late. Other circum- 
stances have conspired to make this over-production more 
keenly felt, and we are at present reaping the fruits of our 
own imprudence as well as that of others. As to the means 
by which the balance is again to be righted, so far as we 
can see, they must mainly be carried out by influences 
over which the trade in general cannot exercise much con- 
trol. Itis not to be supposed, on the one hand, that addi- 
tions to manufacturing power will be made, except in very 
rare instances; but, on the other, there can scarcely be 
imagined an influence other than necessity which can be 
brought to bear on the remaining unremunerative concerns 
so as to induce them to abandon undertakings which have 
so few advantages as to be better let alone. They will 
drag on to eventual obscurity, having just the effect on 
— trade of negativing the advantage it would receive 

y conducting profitably works which they can only carry 
on to aloss. But sooner or later such concerns will die a 
natural death, as a large proportion have vanished already}; 
and the moment the natural demand of the world has 
been reached again, after the long inflation, and still 
longer depression, we shall find the mechanical manufac- 
turers of England again in full prosperity, notwithstanding 
the efforts of unmechanical capital to swamp them, and in 
spite of the gloomy forebodings of advocates of the over- 
whelming foreign competition theory. 








MANCHESTER WORKSHOPS, 
No. IIL 

Proceepine next to Messrs. T. Bailey and Co.’s 
Albion Works we find the characteristic features are 
the great variety of their products, their ingenious 
originality, and the really practical and useful nature of 
the vast number of fittings, instruments, and small ma- 
chines manufactured. Crowded to inconvenience with 
small tools and all manner of minor contrivances for facili- 
tating the divers classes of work in hand, they form a 
remarkable instance of the way in which industry and 
intelligence, we may almost say unaided by capital, will 
prosper in this, and, indeed, in most countries, till it quite 
outgrows its local habitation though not its name. Mr. 
Bailey had the good fortune, in the early part of his life, 
to be the chosen assistant for many years of the famous 
Richard Roberts in carrying out his multitude of mechani- 
cal experiments whilst building up what are now the 
Atlas Works of Messrs. Sharp, Stewart, and Co. Under 
such a master, had mechanical talent been wanting we 
would almost have expected it to have been created, but in 
this case it was not wanted but present, and its develop- 
ment, first in the father and from him in the son, have 
iven us a really considerable improvement during the 
ast fifteen or twenty years in nearly all that class of 
articles which constitute boiler and engine mountings, and 
branch out into all manner of gauges, counters, and 
indicators. In 1850 Mr. Bailey started on his own account 
with his son as an apprentice, and in 1851 the wages paid 
by the firm amounted to the sum of 35s. sterling a week, 
for a fitter, a labourer, and a boy; in the works are now 
tools, though we ntust say hardly room, for some hundreds 
of men, and even in these times, when full hands cannot 
be kept on, they look like an enlarged beehive. Besides 
many inventions of their own, this firm have always been 
ready to undertake the manufacture of articles in their 
line for other patentees, often much improving in form and 
‘yes aig design on the original idea, and at the same time 
eeping pace always with the advance of mechanical know- 

ledge the department they had chosen to follow up. 
ongst their most recent adoptions in this way is an 
oil tester of an exceedingly simple construction, the patent 
of Messrs. I and Staffers; it consists of a short 
horizontal about ljin. diameter, having on it a boss 
of about 24in, diameter and bin, long, which is grasped by 
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a pair of half brasses and forms the test bearing for 
ascertaining the lubricating value of any oils submitted to 
examination; the half brasses are each separately pressed 

inst the bess by weighted levers, one from above the 
other from below, and a thermometer marks the heating 
which takes place, whilst a counter registers the number of 
revolutions made per minute or second. It will easily be 
seen that in many such a tester will be more 
certain and distinct in the results shown than are the small 
vertical spindles much in use heretofore. Landless, 
Norton, and Bailey’s speed and pressure recorders are also 
a recent modification of these instruments, and as such 
deserve a short description:— 





Fig. 1 represents the speed recorder, and it may be 
described simply as an oak case in which is placed a tirst- 
class eight-day timepiece. By a proper arrangement of 
wheels in connection with the timepiece a drum is made 
to revolve once in every working day—say, from six 
o'clock in the morning to six in the evening. The time of 
day is shown on the time dial, and the drum is made to 
rotate above the large dial, as shown in the illustration. 
The speed-indicating portion of the apparatus consists of a 
train of wheel-work, which is actuated by the main shaft 
or engine whose speed is required to be recorded by means 
of a small shaft with a wheel upon it, the number of the 
teeth of which corresponds with the revolutions of the 
shaft per minute. This shaft is driven by a worm placed 
on the main shaft, and which is made in two parts for 
facility of fixing. When the shaft performs its proper 
number of revolutions in a minute, the speed minute dial 
keeps the same time as the minute hand of a watch, and 
hence the day speed dial should always show the right 
time, and the large centre,hand should indicate the exact 
number of hours the engine has worked in the week. To 
illustrate this let us Suppose that a manager goes into the 
place where the clock is kept on Thursday morning at half- 
past ten, and he knows that that day and hour ought to be 
indicated on the dials. If he finds it to be otherwise he 
sees that the speed has been either faster or slower, as the 
case may be, and he sees also the precise amount of the 
error. This may do for casual purposes, and in cases where 
strict exactitude is not necessary, and it is a good guide for 
an attentive engine-tenter; but the great feature of the 
invention is the simple manner in which the daily speed is 
recorded. The drum described above has fixed upon it a 
diagram of metallic paper, similar to that used with the 
Richards indicator; as the drum rotates a metallic point 
traces on the paper the speed; this point, by a simple 
snail arrangement, travels the whole length of the barrel 
in a day, and as there is a stoppage at breakfast time of 
generally half an-hour, and for dinner of one hour, a 
perfectly straight line is drawn on the paper, showing 
the exact time taken for meals, and a perfectly uniform 
diagonal line shows regular speed or a departure from it 
during the day. A cleque-book is furnished with each 
instrument, from which paper for the drum is supplied, 
and as old papers are taken off they are returned to the 
book, which has a synopsis column in which to write the 
result of the day’s experience. Each apparatus has two 
drums which are interchanged daily, and in order to 
facilitate the process of changing very simple arrangements 
are made for fixing the paper in the right place; and as the 
drum will readily drop into its correct position, and, in 
fact, will fit only in the right place and when put in the 
right way, it is all but impossible for the most ignorant 
of mechanics to go astray in changing the papers. 

The dial is now in use in the cotton, woollen, and other 
mills of the north working under the “Ten Hours’ Act,” 
and as used in those mills it shows a total of sixty hours 
in the week, but it is obvious that any required number of 
hours per week may be indicated. Thus, for pumping 
engines working day and night, a drum is supplied with 
papers for twenty-four hours per day, and the wheels are 
made accordingly. For use on board steamships another 
style of recorder is in preparation, with chronometer 
escapements to the clockwork. 





The pressure recorder, as shown in Fig. 2, may be 





described as consisting of an oak case containing two dials, | 
each 7in. in diameter, one indicating time and going eight 
days, and the other indicating steam or water pressure. 
In the centre is a glass door, through which can be seen 
the drum, which is a in motion by the clock. Below 
the drum is the metallic point, actuated by the pressure 
gauge in a most simple manner; of this instrument no 
further description is requisite. We call attention to these 
inventions because we are satisfied that both the speed 
recorder and pressure recorder are worthy of the attention 
of our readers. To attempt to obtain comparative results 
from engines without a record of spepd and pressure 
during the experiments would be futile. 

The pressure recorder, when applied to water pressure, 
has the dial indicated in pounds and feet, The principle 
of the gauge is that of the “Bourdon,” but the tube, 
instead of being made of ordinary yellow brass, is made of 
a mixture of copper and aluminium, which gives greater 
elasticity, and is less liable to oxidisation. 

We know that an engine in first-class order exerts a 
certain amount of power for every pound of coal consumed, 
and that to obtain a given result with one pound less 
pressure of steam is to ensure a saving in the course of the 
year of some scores or even hundreds of pounds in some 
of our extensive concerns. Hence unceasing progress is 
the watchword of our hardworking and painstaking head 
engineers, who, not content with one improvement, are 
ever laudably striving for others. An alteration of the 
flues, of the feed water, of the valves, of; the fire-bars, of 
the quality of the coal, or any other change which may be 
introduced, renders a statistical record necessary as the 
ground for comparison and the means of estimating results, 
The keeping of such a record is greatly facilitated by the 
instruments we have described. Water companies will find 
them usefulinahigh degree, especially the pressure recorder, 
which may be placed with advantage in various parts of a 
town to register the fluctuations during the day, and for 
comparison with the pressures recorded at the works. 
Many disputes which have arisen about the pressure of 
water during fires could have been speedily and easily 
decided if an efficient instrument had been in use, for to it 
appeal might have been made. 

in registering vacuums and small pressures of gas this 
firm have lately introduced the principle of a cylindrical 
case with a skin diaphragm stretched over it, from which 
proceeds a rod that, by lever and segment rack, multiplies 
the moment of the skin caused by the smallest variation in 
the pneumatic pressure in a chimney stack, for instance, with 
which it may be placed incommunication. The ratchet turns 
a dial finger which registers on a greatly magnified scale the 
smallest variations of pressure; a free piston has with 
advantage been substituted for the skin. Another little 
idea lately put in practice is the introduction of a quarter- 
inch pin of copper in the centre of fusible plugs for fire- 
boxes of boilers; by this means, in the event of the plate 
heating so as to melt the lead, the copper plug is at once 
blown out and a good hole made which will put out the 
fire, instead of, as has happpened, only a pinhole bein, 
melted through enough to allow some steam to an 
thus keep the plug from further melting, whilst the rest of 
the plate became red and fell. 

It would be impossible to allude to any considerable 
number of the many useful ideas which this firm have 
either originated or been the means of bringing forward; 
we have said enough to cite them as an instance of the 
ed in which men can make themselves and benefit their 
elluws. 





New designs from the Paris Exhibition have been introduced 
into all branches of the clock department at J. W. Benson’s, watch 
and clock maker to the Prince of Wales, Old Bond-street, West- 
bourne-grove, and Ludgate-hill. See price-list.—[ADvT.] 

South KEensincton MusEuM.—Visitors during the week ending 
23rd May, 1868:—On Monday, Tuesday, and Saturday, free, from 
10 a.m. to 10 p.m., 7740; on Wednesday, Thursday, and Friday 
(admission 6d), from 10 a.m. till 6 p.m., 1678. National Portrait 
Exhibition, by payment, 2359; total, 11,786. Average of corre- 
sponding week in former years, 9673; total from opening of the 
museum, 7,397,969. 

ALBERT GOLD MEDAL OF THE Society oF ARTS.—The council 
of this Society have this year awarded this medal to Joseph Whit- 
worth, *‘for the invention and manufacture of instruments of 
measurement and uniform standards by which the production of 
machinery has been brought to a degree of perfection hitherto 
unapproached, to the advancement of arts, manufactures, and 
commerce.” The medal was instituted to reward “distinguished 
merit in promoting arts, manufactures, or commerce;” and among 
the recipients in former years have been Sir. Rowland Hill, 
Professor Faraday, and Messrs. Cooke and W heatstone. 

CoaL IN Sussex. --Owing to a mischance in the transmission of 
proofs some errors have crept into our two articles on the above sub- 
ject. Towards the close of the second article, published on the 15th, 
in the analysis of the first specimen of lignite, ** mixture” is printed 
instead of ‘*moisture.” The final paragraph should read as 
follows:—‘‘On these results Mr. Keates remarks :—* It will be 
observed that there is a great deal of diff in the t of 
mineral matter or ash contained in the two specimens, This 
would seriously affect the comparative value of the two as fuel. 
The first would prove, in my opinion, an excellent fuel, with 
heating power approaching that of good ordinary coal, In the 
second description the heating power would be lower, as thie 
amount of fixed carbon is much diminished by the presence of 
excess of ash,’” 

THE Mont Cents SuMMit Rattway.-——The Duke of Sutherland, 
president of the pany, and other gentlemen, passed over this 
line from St. Michel to Susa on the 18th, the trip having been a 
complete success in all respects. Since then Messrs, Brassey and 
Brogden, directors; Brunlees, engineer-in-chief; Fell, of the 
**Systéme Fell;” Cutbill, secretary; Blake, resident agent; Bell, 








STEAM PLOUGHING ON THE CONTINENT.—We learn by telegraph 
that Messrs. Aveling and Porter's steam plough tackle has just 
received the gold medal at Arras for success in a grand ploughing 
match. We believe that the Rochester firm are going largely into 
the steam plough trade. 


Central HorricvLturaL Soorery.—Mr. Joseph oa, = 
her Majesty’s Mint, read a instructive “On Hi - 
ture and Floriculture” before the members of the Central Horti- 
cultural Society, on 
law of gas diffusion in reference to the growth of plants was dwelt 
upon by the essayist at some length, and many curious phenomena 
connected with vegetable life were explained and illustrated. The 
Roper was well received, and a vote of thanks was awarded to Mr, 

ewton. 


Tue MonaRcH.—The Monarch turret ship, launched, or rathe™ 
floated a few days since, we have already illustrated, described» 
and criticised in our impression for August 24th, 1866, so we need 
not say more about her at present, She will be fitted with engines 
of 1100-horse power by Messrs. Humphreys and Tennant, intended 
to work up to 6600, and to make sixty revolutions per minute, 
We were recently favoured with an op rtunity of examining these 
engines, which are very well made. They are direct-acting, with 
return connecting rods, and are fitted with surface condensers, 
There are four piston rods to each cngine, by which arrangement 
the strain is more equally distributed over the piston. The cylin- 
ders are 120in. in diameter, with a stroke of 4ft. Gin. In order to 
reduce the weight as muchas possible the condensers are made of 
wrought iron, the condenser tops being of cast brass, and are ar- 
ranged so as to be capable of being used either as surface or jet con- 
densers. They contain 17,264 copper tubes, each 6ft. long, givi 
a large condensing surface per nominal horse power. "the co! 
water for surface condensation is driven through the tube case by 
areciprocating pump, and passes outside the tubes, theinletand outlet 
pipes being of large diameter. The cylinders are jacketted,and great 
care seems to have been taken so as to distribute the steam equally 
over the castings, so as to prevent as far as possible the chance of 
fracture from unequal heating. The diameter of the propeller 
shaft is 18in., and that of the crank shaft 22in, The reversing 
gear is of the usual solid link pattern that has been used by the 
firm for a long period, and from the general satisfaction it has 
hitherto given we have no reason to doubt its success in t 
Monarch. The joints of the valve motion are fitted with adjusting 
screws, which, although highly desirable, is seldom found in marine 
engines. All the glands of the working rods are fitted with nuts 
and pinions, so that the gland screws can be tightened up simul- 
taneously. All the starting and reversing gear is very conveniently 
arranged on the centre platform between the cylinders and the 

d The cr ds, which are most splendid pieces of 
workmanship, are forged solid. The guides for the crossheads 
have very large surfaces, and can be readily adjusted, The boilers 
are of the ordinary tubular kind, fitted with brass tubes, and con- 
tain 21,000 square feet of heating surface, and about 770 square 
feet of grate surface. The propeller is a two-bladed Griffith, 
made of gun-metal, it is 23ft, Gin. in diameter; the pitch being 
adjustable, from 23ft. Gin, to 28ft, Gin., and weighs 22 tons, 


CrrcuLak IRoncLaADs.--On Monday evening at a meeting of the 
United Service Institution, Mr. John Elder, of the firm of Ran- 
dolph and Elder, the eminent Clyde engineers, read a paper in 
which he discussed his original theory of constructing circular iron 
ships with immersed propelters, Havingadverted to the comparison 
of the respective merits of the turret and broadside systems as at 
present adopted in the navy, the lecturer said that in the opinion 
of almost all who were competent to judge, the former was the 

referable one, inasmuch as the vessels built on its principles were 
ess vulnerable than broadside ships, and were also capable of - 
ing heavier guns. He proposed to develope that system more fully 
hy making the turret carry itself—that is to say, by extending its 
diameter, and by arranging its bottom so that it would representa 
small section of a large sphere. The hull of a ship built on Mr, 
Elder’s plan, as illustrated by his models, would be somewhat similar 
in shape to a saucer with a flat covering. Mr, Elder stated that a 
ship of this shape would thaw only about half the water which 
would constitute the draught of an ordinary shaped vessel of equal 
displacement, though the midship section would of course be much 
greater. At first sight it might appear impracticable to drive a 
vessel so constructed through the water at any considerable speed, 
but the lecturer’s own experience, he said, had afforded ample evi- 
dence that such a belief was erroneous. He had made two models 
—one of an ironclad of the most modern design, and another of a 
vessel built according to the plan he was advocating—and he had 
found, after repeated experiments in smooth and rough water, that 
the circular model required no more power to propel it than the 
other It was proposed for the purpose of propulsion to employ 
hydraulic machinery in vessels built on what we may now call the 
circular system, similar to that used in her Majesty's ship Water- 
witch—the suction pipe and water-jet being in a line with each 
other, and it was estimated that there would be no difficulty in 
obtaining a speed of twelve knots an hour, if, indeed, the circular 
vessels would not attain to a speed commensurate with that of our 
fastest ironclads. The hi for manwuvring the vessel was 
also very ingenious. On each side of the suction-pipe and of the 
delivery pipe or water-jet two other pipes were placed, curved at 
their outer ends in opposite directions, and through these the water 
might be taken in and given out instead of being received and 
delivered through the straight pipes referred to. By this means 
the vessel might be made to revolve in any «irection, and the 
several guns, which were placed at frequent intervals round the 
vessel, could each in its turn be brought to bear on the same spot, 
Supposing the case of a ship represented by the model used for 
illustrating the lecturer’s theory, carrying twenty-six gutis, each 
throwing a 600 lb. solid shot, and revolving once in a minute, the 
entire fire of the twenty-six guns could be directed against any 
particular object, or series of objects, within the time occupied 
one revolution of the vessel. The method of steering—and thi 
was the particular in which the greatest difficulty suggested in the 
subject under discussion—was somewhat complicated, though 
readily intelligible to those who inspected the models exhibited, 
The revolution of a circular pilot-house affected the direction of 
the jet from the turbine by gearing, which we could not make in- 
telligible without drawings, which we hope to be able to supply at 
no distant date. By having a “‘ look-out,” or line of sight, in the 
pilot-house, corresponding with the suction pipe or the turbine, 
the person in the pilot-house, while steering the ship, would have 
his back to the water-jet, and would “ look out ” in a line with the 
suction pipe. The ship would thus be caused always to travel in 
the corresponding direction, or, in other words, the steersman 
would only have to continue looking at any particular place in order 
to direct his vessel towards it as a destination. The levturer then 
pr led to indicate the other peculiarities of the ships constructed 
under his plan, anddwelt particularly on theirremarkable stability, 
enabling them to carry the heaviest guns or a high tower, if 
requi to fire into forts or over high projections. The great 
ity of the ships for stowage was also illustrated by the 














resident engineer; Alexander and Barnes, ve eng 3 
and numerous other gentlemen, have repeatedly and successfully 
gone over the route behind the engine. he most important trial 
trip which has been made upon the line as yet was probably that 
of the 23rd, from Susa, in Piedmont, to St. Michel, in Savoy. 
Messrs. Brassey and Brunlees, in p’ ng to Piedmont to meet 
his Grace the Duke of Sutherland at Susa for the return trip, 
accomplished the distance between London and Susa in thirty-five 
hours, including four hours in which they were deluyed at inter- 
mediate stations. The gentlemen above named, with others 
making up a party of fifty-four, returned from Susa on the 23rd. 
The journey was commenced from Susa at 11.30, and the train, 
which consisted of four first-class carriages and a van, exclusive of 
ths tank engine, reached St. Michel about 4.30. The running 
time of the train was about twelve miles an hour, and, as We learn 





irom private letters, as well as from gentlemen who were in the 
train, the trip was all that could Lave been di 


statement that they could carry sufficient coals for twenty-five 
days’ consumption. It was also suggested that as there were now 
several monster mortars, for the carriage of which there were no 
ships suited at the —_ time, they - ~ be soventeusrany 
employed in vessels constructed on r. Elders theory, 
which would, it was asserted, be admirably adapted for the pu 
There are many points about Mr. Elder’s scheme which er it 
worthy of consideration. The vessels he proposes might, no —_ 
be valuable for coast defence. But it must be borne in min 
that all experience is opposed to the notion that, power being 
equal, they could be propelled at the same velocity as thick ships, 


Their co-efficient by this formula st must be excessively small. 


Nor do we attach much importance to the results : experiments 
with models, which, as regards naval architecture, some ua 
explained cause, are seldom realised in practice. 


y, the 26th inst, The influence of the | 
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NOTES FROM SOUTHERN GERMANY. 
(From our own Correspondent. ) 


Tue following complete hitherto unpublished data i 
the Bessemer process as carried on during 1867 at the State Works 


at Neuberg, in Styria, including the number of ¢' made, the 
wr pee pe ye a obtained, amount of 
fael of ma’ pane and their cost price, will 
certainly be of interest to every one connected with the process, 


inasmuch as they give PF eye account of the Besse: ing as 
earried out at works which have gained a just renown for 
careful and exact manufacture. 

During the entire year 747 charges were made in the two (one 33 
tons, and one 4 tons) converters. Of pig iron, 51,239 cwt. were con- 
verted, 2427 cwt. of which were remelted in a = furnace, the 
rest being taken direct from the blast furnace. production was 
43,447 cwt. ingots An dad per cent.), and 1191 cwt. scrap (2°32 per 
cent.). Of the 747 charges 25 yielded ingots, No. 3 (1 per cent. 
carbon), 104 yielded ingots, No. 4 (‘75 per cent. carbon), 238 
yielded ingots, No. 5 (‘5 per cent. carbon), 281 yielded ingots, No. 
6 or cent. carbon), and 99 yielded ingots, No. 7 (‘1 per cent, 
carbon). 

The consumption of fuel during the year was as follows :— 
For heating the converters’ ladles and channels, and for 
drying the converter bottoms 39,000 cubic feet of charcoal, or 
*88 cubic feet per cwt. ingots, and 6805 cwt. coke, or 15°6 lb. 
~ cwt. ingots. For heating the boilers (besides the blast 

rnace gas) 17,000 cubic feet of wood, or 3°85 cubic feet per cwt. 
ingots. Calculated per charge the consumption of fuel was:—5l 
cubic feet charcoal, 9°1 cwt. coke, and 224 cubic feet wood. It 
is necessary to state here that at Neuberg the converter and ladle 
are not merely warmed, but heated to nearly white heat prepara- 
tory to each put in. 

The consumption of fireproof materials during the year was as fol- 
lows :--5157 feet of wet composition for fresh lining of converters (40 
per cent.), for new bottoms (40 per cent.), and for repairs (20 yo 
cent.), 1127 tuyeres rermange per charge. For the ladles, 1125 
cubic feet of composition, tapholes, 756 oe, 392 cubic 
feet of sifted quartz, and 173 cubic feet of sifted clay for covering 
the stopper holders. The cost price of the fireproof materials was 
as follows :—Quartz, 110 kreutzers per cwt. (100 kreutzers equal to 
one florin, equal to about 1s. 8d.), refractory clay, 150 kreutzers per 
cwt., and refractory composition (9 parts quartz, and 2 parts 
Blansko clay), 120 kreutzers per cwt.; or per cubic feet, quartz 

72 lb.) 80 kreutzers, clay (54 lb.) 80 kreutzers, and wet composition 
65 lb.) 80 kreutzers. Price of tuyeres 2 florins apiece, tapholes, 
60 kreutzers, and stoppers 12 kreutzers. Calculated per cwt. ingots 
the expenses for refractory materials is for the converters 14°6 
kreutzers, and for the ladles 4°4 kreutzers. 

The entire cost of lining a 4-ton converter is as follows:—Re- 
fractory composition, 230 cubic feet, at 80 kreutzers, 184 florins; 
wages for from 8 to 10 shifts of 12 hours each with four men, 35 
florins; charcoal, for drying and heating the lining, about 420 cubic 
feet at 10 kreutzers, 42 florins; in all 261 florins. The time re- 
quiring for lining is, therefore, five entire days. The drying occu- 
pies about fourteen days, or at the most three weeks. 

We have to add that, besides the division of the Bessemer metal 
into numbers deduced from the percentage of carbon contained 
therein, there is also a classification in three qualities at Neuberg. 
The iron of quality I. must have undergone satisfactorily 
mechanical tests, and of this class were 89 per cent. of the ingots 
produced in 1867. Quality II. has slight faults, being generally 
short or redshort in a slight degree; this quality is disposed of at 
a diminished price only for certain goods and to known customers; 
10 per cent. of the ingots produced in 1867 were of this class, 
Quality III., the worst, is employed solely by the works them- 
selves for furnace bars, &c.; only 1 per cent. of the ingots were of 
this description. 

It is an interesting fact that at several German Bessemer works 
the degree of decarbonisation towards the close of the process is 
now determined not only from the appearance of the flame, but 
also from the colour of, the slag e by turning down the 
converter and insertingan iron rod. This slag is then cooled in 
water, and from the colour of the slag becoming the darker the 
more iron is oxidised; the amount of decarbonisation is shown by 
the same. The small globules of iron always contained in the slag 
can, at the same time, be tested as to their ductility. 

P. Harkort and Son have lately published a very favourable 
account concerning the superiority of cast steel boilers as compared 
with ordinary wrought iron boilers. The two boilers employed for 
comparison at the puddling and rolling works at Schénthal, near 
Wetter, were both of the same form and size. They are cylindrical, 
30ft. long, 4ft in diameter, with a dome 2ft. high and 2ft. wide. 
The allowed ponrese of steam was 44 atmospheres, the thickness 
of the iron plates being ‘414in., and of the steel plates jin. The 
weight of the iron boiler was 8975 lb., of the steel boiler 5842 lb. 
It was found that 1 lb. of pit coal evaporated 32 1b. of water in 
cast steel boiler, and but 2°51 lb. in the wrought iron boiler, As 
regards time the evaporation in the steel boiler was 25 per cent. 
more than in the iron boiler; and as regards consumption of fuel 
28 per cent. more, Stuckenholz at the works in Hagen found 
an increase in evaporation of 20 per cent. At Elberfeld the saving 
in fuel was found to amount to 31 per cent. Another boiler, 5ft. 
wide, 18ft. long, with a flue of equal length, and from 30in. to 
36in. diameter, having a heating surface of 285 square feet, a 
grate surface of 17 square feet, thickness of plate ;sin., and of the 
flue tin., evaporated 9 lb, of water per pound of Ruhr pit coal. 
At the works of Hobrecker at Haunn, where eight cast steel boilers 
are in use, equally good results have been obtained. At the Har- 
kort Works there are at present fifteen cast steel boilers in use. 
The last ten erected are each 45ft. long, with a diameter of 4ft., 
and a thickness of jin. One of these is made of very soft Besse- 
mer steel, and has given quite equally good results with the others. 
A peculiar advantage of these boilers has been found to consist in 
their small amount of incrustation, doubtless owing to their very 
smooth surface. At the usual biennial cleaning of the boilers the 
incrustation was found to be scarcely perceptible, whereas it was 
generally jin. thick in the wrought iron boilers. 

The interesting report concerning the latest improvements in 
the metallurgy of iron, by the well-known Swedish metallurgist, 
M. Knut Styffe, which appeared in the last Tern Kontorets 
Annaler, has just been published in German in the form of a free 
translation with notes by Tunner. 

_ A number of the iron bridges on the Czernowitz line of railway 

in Galicia are built according to Schiffkorn’s system. But one of 

them having lately broken down, and a commission of inquiry 

having come to the conclusion that the system is dangerous, the 

managers of the Rudolph Railway in course of construction through 

Styria have just determined upon not erecting any bridges of this 
d, as at first intended. 
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Grants and Dates of Provisional Protection for Six Months. 
157. JAMES BATOHELOR and JOHN SMITH, Kidderminster, Worcestershire, 
pe improved power loom for weaving Brussels carpets.”—17th January, 


1868. 

339. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, “A 
new and improved (advertising vehicle.’—A communication from Marie 
Elisabeth Gihaut, Rue de la Victoire.—3\st January, 1868. 

$95. etna ey os sag Rang — - improved mode or method of 
strengthe or increasing arab’ of ri and crossings for 
Tailways.”—24th March, 1868. al weaguen 

1098. HENRY HARRISON DOTY, Bary-street, 8.W., London, and GORGE 
GRAVELEY, Alfred-street, Bow, “Improvements in the means or 
@pparatus for producing the more 
other liqaid hydrocarbons.”—Is¢ April, 1868. 

1192. JAMES FITTER, Birmingham, Warwickshire, ** Improvements in alarums 
of the kind known as detonating alarums.”—9th April, 1868, 

1234, BERWICKE BLACKBURN and ALEXANER BERWICKE BLACKBURN, Hans- 





place, Chelsea, London, ‘Improvements in rafts or stages to carry passengers, 
merchandise, articles, and things at sea, and other navigable places, and in 
the means of propelling the same.”—14th April, 1868. 

1252. HENRY GEORGE FAIRBURN, Goswell-road, E.C., London, ‘ 

in for ting, boring, and slotting, 


“ An improve- 
fire-arms.”—17th April, 1868. 
1276. THOMAS ALFRED WARRINGTON, Carlton-road, Kentish Town, St. 

Pancras, London,“ Improvements in candlesticks and other like articles for 
"—20th April, 1868, 
1290, JOHN WOOLFIELD, St. James-road, Handsworth, Staffordshire, “ Im- 
its in the method of and machinery for corrugating or fluting sheets 
of metal,”—2ist April, 1868. 

1312, THOMAS DAYZELL SCOWEN, South Hornsey, Middlesex, “A new 

itton-hook for boots, shoes, and other articles of clothing.” 

1319 HENRY DINHAM CHARD, Feniton, Devonshire, ‘‘ Improvements in the 
construction of buildings.” 

1322, DAVID SKEOCH, Stewarton, Ayrshire, N.B., ‘‘ Improvements in spindles 
used for spiuning or twisting yarn.”—22nd April, 1868. 

1332. JOSEPH ARMSTRONG, Masbro’, near Rotherham, Yorkshire, ‘‘ Improve- 
ments in crossings and in switch apparatus to be used with the permanent 
way of railways.” . 

1386. JOSEPH ROGERS, Baxter-road, Islington, “‘Improvements in th: 
preparation and utilisation of certain vegetable and bituminous products.” 
28rd April, 1868. 

1340. MICHAEL ZUMPF D’ASCHAU, Winsley-street, Oxford-street, London, 
“ A new veg! i inal pound, to be used as a remedy for the cure 
of scalds, burns, open wounds, swellings, stiff joints, rheumatics, the gout, 
and other complaints.” 

1341. ISHAM BAGGs, High Holborn, London, “ Improvements in the manu- 
facture of white lead, and in the use and application of certain machinery and 
apparatus for such purposes.”—24th April, 1868. 

1373. DOMENICO GERACI, Florence, Italy, “ The manufacture of an armour or 
armour-plating material.” 

1378. RICHARD HOLT, ROBERT BURLISON, aud HENRY SAMPSON, Bradford. 
Yorkshire, “ Improvements in ‘ papering and ‘ pressing’; in the ‘ finishing’ 
Sora, te fabrics, and in the means or apparatus employed therein.”—27th 
April, 1868. 

1387, ABRAHAM BAAL and CHARLES GANN, Jersey, “ Improvements in reef- 





1465. JOHN DAWBEB, Over Darwen, Lancashire, “Certain improvements ia 
steam o 

1466. JoHN CLOUGH, Grove Mill, Keighley, Yorkshire, “ Improvements in 
* Screw: . and other fibrous substances.” 


iCKM Surey, “ Improvements in preserving 
metallic articles from oxidation and decay.” 

1468, JOHN COURT, Sheerness, Kent, “Improvements in traps or apparatus 

for receiving sewage matters, and separating the solid from the liquid por- 


ion t 
1469. GEORGE KENT, High Holborn, London, ‘‘ Improvements in ice pre- 
servers, refrigerators, and ice safes.” 
1471. hae end BEALE, Taunton, Somersetshire, ‘‘Improvements in step and 
adders.” 


1472. WILLIAM WALKER and HENRY FREDERICK SMITH, Hall, Yorkshire, 
“Improvements ‘in apparatus employed for expressing oils from seeds or 
” 


other su! 
1473. — JOHN KING, oe aes, LN, “Improvements in 
the of preparing potatoes for preservation. 
1474, JOHN LAMB and ems TOVEY, Kidderminster, Worcestershire, ‘‘ Im- 
ements in bobbin frames for carpet looms.” 


prov 
1475, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improve- 


ments in machinery for forming pick-axes and other tools,”—A comumunica- 
tion from Harvey Lester Lowman, New York, U. 8. 

1476. JOHN WILKINSON, jun., Hanslet, Leeds, “‘ Improved machinery for 
printing carpets.”—5th May, 1868, 

1477. ADAM SCOTT, Blomfield-crescent, Paddington, London, ‘ Improvements 
in the present method or means of attaching clothes to the person.” 

1479, ROBERT LUBLINSKI, City-road, London, ‘* Improvements in fasteners for 
the tips of umbrellas and " 

1490, THOMAS WARREN, Glasgow, Lanarkshire, N.B., “ Improvements in 
glass and other furnaces.” . 

1482, CHARLES JOHN CHUBB, West End, Hampstead, Middlesex, “An im- 

mode of getting coal, slate, or other minerals, and an improved appa- 
ratus for effecting the purpose, which apparatus is also applicable to other 
” 


uses, 

1483. JARVIS PALMER and JAMES BRECKNOCK PALMER,{Old Ford-road, Bow, 
“ manufacture of matches and fusees.” —A com+ 
funication from Radolf Lahnstein Nassau, Germany. 

1484. HENRY JACKSON DAVIES, Dalton-in-Furness, Lancashire, “‘ Improve- 
ments in compositions for cleaning gold, silver, and plated goods.”” 

1486, SAMUEL DRUMMOND, Ardwick, M , Lancashire, JOSEPH CLARE, 
Greenfield, Saddleworth, Yorkshire, and RICHARD HUGHES, Didsbury, Lan- 
cashire, “ Improvements applicable to the prevention of fraud in the collec- 
tion of fares in omnibuses and other carriages, and in apparatus connected 
teammate @ 








ing fore and aft sails.”—28th April, 1868. 

1394. SAMUEL Ro Birmingham, Warwickshire, “ Imp in 
bi 

1397. WILLIAM WRIGHT, Mostyn, Fil » “Imp ents in the 





1398, ALFRED GEARY, Horfield-road, Bristol, ‘‘ A new or improved method of 
or means for p ig the tache from dipping intosoup when eating 
it from a spoon.”—29th April, 1868. 

1409. JOHN GOUGH, Kirby-street, Hatton-garden, London, “Improved gear- 
ing for actuating the knife in paper cutting machines.” 

1411. JOHN DENDY and JOHN RUSSELL BEARD, Manchester, Lancashire, ‘‘Im- 
provements in woven fabrics.” 

1412. JOSEPH BETTELEY, Bootle, near Liverpool, “Improvements in ship- 
building, and in fastenings, bolts, and sheet metal to be used therefor, and 
for other purposes.” 

1413, “ROBERT WARD, Newcastle-upon-Tyne, ‘‘ Improvements in machinery 
for spinning or twisting tobacco and otherwise preparing it for sale.” 

1415, SAMUEL CHATWOOD, Bolton, Lancashire, “Improvements in the con- 
struction of safes.” 

1417. JOHN WESLEY GOUNDRY, Old Shildon, near Darlington, Durham, *‘ Im- 
provements in the means of carrying railway and other tickets, carts, and 
labels ready for exhibition or delivery.” 

1418. BALDWIN FULFORD WEATHERDON, Chancery-lane, London, “ A new or 
improved mode of soldering tin boxes, canisters, or cases.” —A communication 
from Edouard Cormier, Avenue Trud Paris, France. 

1419. MARO ANTOINE FRANCOIS MENNONS, Rue de la Chansée d’Antin, Paris, 
France, ‘‘ Animprovement in planing, polishing, turning, and other machine 
tools or apparatus of like description.”—A communication from Henry Cook, 
Florence, Italy. 

1421. THOMAS BEELEY, Chester, ‘‘ Improvements in boilers, and in apparatus 
for effecting the consumption of smoke in the furnaces of boilers.” —~—30th 


5 8. 
1423. JOSEPH LILLIE, Manchester, “Improvements in apparatus for ‘u- 
lating, measuring, and registering the flow of liquids.” es 
1424, CHARLES DENTON ABEL, Southampton buildings, Chancery-lane, 
London, ** The production of a new or improved colouring matter from 

aniline.”—A communication from Benoit Bloch, New York, U.S. 
1425. EDWARD LEHEUP, Octagon-place, Upper Somerford-street, Bethnal- 
green, London, “ Improvements in the manufacture of wooden boxes.” 
1427. AUGUSTUS BRYANT CHILDS, Mark-lane, m, “An improved 
or hine for sep ing mixed, powdered, or other sub- 





stances. 

1428. JOHN WARNE, Blackfriars-road, Surrey, ‘‘A new or improved union 
junction or fastening for pipes and tubes.” 

1429. WILLIAM EDWARD EVERITT, Birmingham, Warwickshire, “‘ Improve- 
ments in the manufacture of copper, brass, and metal tubes.” 

1431, JOHN HENRY JOHNSON, Lincoln's-inn-fields, London, ‘* Improvements 
in machinery or apparatus for burling and shearing textile fabrics,””"—A com- 


1488, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in combs."—A communication from Horace Noyes, New York. 

1489. MICHAEL HENRY, Fleet-street, “ Improvements in the manu- 
facture of steel and iron and other metals, and in furnaces employed in the said 
manufacture.”—A communication from the Société Coignet, pére et fils et 
Compagnie, Boulevart St. Martin, Paris, France. e 

1490. SAMUEL HOLT and JAMES KEARSLEY, Manchester, Lancashire, “‘ Im- 
provements in means or arrangements for making observations on railways 
for the purpose of preventing accidents, and in signalling or communicating 
between one part of a railway train and another.” 

1491, JAMES GRAHAM WALKER, Bonnington, and CHARLES STEIN, Leith, 
Mid Lothian, N.B.,** Imp in separating tares and other a 

grain and other seeds, and in the app or means ere- 

wn communication from William Walker Gibson and Walter Berry, 
Trieste, Austria. a 

1492.‘JAMES GRAHAM WALKER, Bonnington, Midlothian, N.B., “Improvements 
in dressing millstones, and in the machinery or apparatus employed there- 
for.” 


1493. WILLIAM HARVIE, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in 
the construction of lamps and lanterns, and in lenses employed there- 








with. 
1494, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improved 
means for increasing the draught in steam boiler and other furnaces or fire- 
laces."—A communication trom Jearum Adkins, Washington, D.C., U.S. 
—6th May, 1868. 
1495. MATTHEW ANDREW MUIR and JAMES McILWHAM, Glasgow, Lanark- 
shire, N.B., ‘‘ Improvements in power looms. . 
1496. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, Lond:a, ‘‘Im- 
provements in spring mattresses and seats.”—A communication from Joanny 
Laurent, Lyons, France. 
1498, RICHARD ANGELL GREEN, Strand, London, “‘ Improvements in bearings, 
shafts, on pivots, applicable to machinery, apparatus, instruments, and other 
” 


useful purposes. 

1499. ARTHUR CHARLES HENDERSON, 31, Charing Cross, London, ve Improve- 
ments in the manufacture of plates for photographic engraving.”—A com- 
munication from Octave Victor Fournier, Paris. ” 

1100, ARTHUR CHARLES HENDERSON, Charing Cross, London, “* An improved 
mode of renovating files by an electro-chemical process.”—A communication 

-from le Comte Henry de la Tour du B Je Comte Thomas de Dienheim 
Brochocky, and Horace Baynes, Fi Italy. 

1502. ROBERT HARLOW, Heaton-Norris, hire, “Improvements in 
apparatus for supplying water to and withdrawing water from baths, wash- 
basins, and other receptacles.” - 

1504. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements 
in sewing machines.”—A communication from Leonar’ Erni, Zurich. 

1506. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ An 
i tin throstle frames for spinning flax, tow, hemp, jute, silk, 





munication from Amedée Francois Legrand, Ferdinand Martinot, B ij 
Martinot, Auguste Holma, and Jean Baptiste Génet, Paris, France.—lst 


May, 1868. 

1432. JOHN HEATON, Langley Mill, Derbyshire, ‘‘Improvements in rever- 
beratory and other furnaces.” 

1433. FREDERIC BARNETT, Rue de Rivoli, Paris, France, “An improved un- 
spillable pail or vase.’’ 

1436, THOMAS HAWKES, FREDERICK WILLIAM SPENCER, GEORGE SPENCER, 
and JOSEPH STENNER, Tiverton, Devonshire, “An improved seed and 
manure drill, parts of which invention are also applicable to other similar 
agricultural implements,” 

1437. EDWIN GILLARD CAMP, College-green, Bristol, ‘‘ Improvements in 
mallets used in playing the game of croquet and in similar games.” 

1438. — BINNS, Brighouse, Yorkshire, “ Improvements in looms for 
weaving.” 

1439. HENRY YOUNG DARRACOTT SCOTT, Ealing, Middlesex, ** Improvements 
in kilns for burning lime and cement.” 

1441. AUGUSTUS SMITH, Stratford, Essex, ‘ Improvements in apparatus to be 
— as jon with for burning creosote and other combustible 

quids 

1442, JAMES EDWARD BOYCE and ROBERT HARRINGTON, Birmingham, “ Im- 
provements injumbrellas and parasois.”’ 

1443, JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
apparatus for exhibiting minute photographic pictures, and in pictures or 
slides to be used therewith.”—A communication from Langlois and Com- 





pany, Paris, France. 

1445, JOHN LEGGETT BUDDEN, Fenchurch-street, London, ‘‘ Improvements in 
machinery or apparatus for drying wool or for discharging moisture from 
fibrous, granular, or other materials.”—A communication from Woodford 
Pilkington, Cape Colony, Cape of Good Hope. ‘ 

1447, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
* Imp’ in dy ”—A communication from Charles Neer, 
Brooklyn, New York, U.S.—2nd May, 1868. - . 

1448. HOWARD GLOVER, New Church-street, Ber dsey, “ Impro sin 
means for retaining corks or other stoppers in bottles.” ° 

1449. WILLIAM EDWARD GEDGE, .Wellington-street, Strand, London, ‘An 
improved process of applying a coating of silver upon any animal, vegetable, 
or mineral substance.””—A communication from Artus Claude Loddé, jun., 
Rue 8t. Denis, Paris, France. 

1450. ALBERT VICKERS, Inverness-terrace, Bayswater, London, “ An improved 
mode of locking the nuts of screw bolts.”—A communication from William 
Mullins, Pittsburgh, Pennsylvania, U.S. 

1451. IGNACE MATHEI, Anvers, Belgium, ‘Improved apparatus for ware- 
housing petroleum, mineral or essential oils, and other liquids.” 

1452, CHRISTOPHER PENRHYN ASTON, Chelsea, London, ‘‘ Improvements in 
chimney tops or pots.’’ 

1453. JONAS WERTHEIM and LOUIS HIRSCHHORN, Hatton-garden, London, 
“Improvements in lockets.”—A communication from Henry Geissel, Hanau, 


a. 

1454, THOMAS PEMBERTON and GEORGE ARTHUR PEM BERTON, Birmingham, 
ber oy ckshire, *‘Improvements in alarm bells, call bells, and other 

1455. ELWARD MORGAN and GEORGE HENRY MORGAN, Edgeware-road, 
London, ‘‘ Improvements in carriages.” 

1456. WILLIAM MARSHALL, Old Basford, Nottingham, “ Improvements In 
ye! = apparatus employed in the clipping of luce and other fabrics.”— 

ay, e 

1459. DAVID PITCAIRN WRIGHT, Birmingham, Warwickshire, “ Improve- 
ments in the manufacture of certain descriptions of taps.” 

1460, WILLIAM TAYLOR, Woodstock-road, Poplar, London, ‘‘ Improvements in 
the construction floating bodiés, and in the 

fixing wood planks to the sides and 

and other external and also 

internal fittings of iron and steel ships, and other floating bodies.” 

1461. WILLIAM SKETCHLEY, Weymouth, Dorset, “‘Improvements in ma- 
chinery for wood cutting, joinery, and i 

1462. CHARLES WILLIAM SIEMENS, Great Westminster, “ Im- 
provements in the manufacture of cast steel, and in working furnaces in 


1463, CHARLES DENTON ABEL, Southampton buildings, Chancery-lane, 
“* Improvements in axle-boxes for the rolling stock of railways.”—A com- 
munication from Maximilian Schmid von Schmidsft Russia. 
1464, FREDERICK WILLIAM GERHARD, Wolverhampton, Staffordshire, “ Im- 
provements in motive-power engines actuated by steam or other vapoar.” 














wool, or cotton.”—A communication from Parent-Monfort, Page-Drino, and 
Cimetiére-Norbert, Lannoy, Nord, France. : 

1508. JOHN BRUCE and ROBERT EVANS, Birmingham, Warwickshire, “Im- 
provements in bolters used for dressing flour, and for other like purposes.”— 
7th May, 1868. 

1512. WILLIAM HUSBAND, Hayle, Cornwall, and FREDERICK BERNARD 
DGRING, Victoria-street, Westminster, “An improved mode of and appa- 
ratus for securing or holding the stands or frames of rock-boring or exca- 
vating machines, part of which apparatus is applicable to ing such 
machines with their stands or frames.” 

1514. ARTHUR JAMES, Redditch, Worcestershire, “‘ Improvements in machinery 
for polishing needles.” 

1516. JOHN ALLCOCK JONES, Middlesbrough, Yorkshire, ‘‘ Improvements in 
the mannfacture of iron or steel.” —8th May, 1868. 

1518. JOHN COBB BOWLER, Bowden, Chester, “Certain improvements in 
castors or similar rolling supports for furniture.” 

1520. WILLIAM EDWARD EVERITT, Birmingham, Warwickshire, ‘ Improve- 
ments in casting copper tubes and cylinders.”—9¢h May, 1858. 


Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1559. JAMES WING CHAMBERLAIN, Massachusetts, U.S., ‘‘ An improvement in 
steam engines."—A communication from William Tyler Chamberlain, 
Norwich, Connecticut. —\3th May, 1868. 

1619. MILTON ALEXANDER HAMILTON, Southampton-bulildings, Chancery- 
lane, London, ** An improved churn.”—16th May, 1868. 











Patents on which the Stamp Duty of £59 has been Paid 

1393. JOHN AMBROSE COFFEY, Gracechurch-street, London, ‘‘ Di-tilling ap- 
paratus.”—20th May, 1865. 

1398. JOSEPH ARMSTRONG, Masbrow, York, “Permanent way, &c.”—20th 


May, ‘865. 
1452. CHARLES FRAZER, Norwich, Norfolk, ‘-Sawing machines.” — 27/h 
May , 1865. 
1941, ALFRED VINCENT NEWTON, Chancery-lane, London, “Sewing ma- 
ery.” —26th July, 1865. 
1425. JOHN RAMBSBOTTOM, Crewe, Chester, “ Hoops and tires.”"—25th May, 


1865. 
1440. HENRY EDWARD NEWTON, Chancery-lane, Lond«n, ‘* Knitting ma- 


”—25th May, 1865. 
1501. (CIS RICHMOND, HENRY CHANDLER, and JAMES GADSBY RICH- 
MOND, Salford, Lancashire, ** Machines for cutting hay, &c.”—Ist June, 


1865. 
1734. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Steam boilers.” 
—29th June, 1865. 
1423. GEORGE ASHCROFT, King William-street,' London,' ‘‘ Presses "—24¢h 
1865 


May, > 
1456, RICHARD ARCHIBALD BROOMAN, Fleet-street, London, “Oil.”—27th May, 
1865, 


1480. JOHN HIBELL, Nechells, Birmingham, Warwickshire, ‘‘ Annealing pots, 
&c.”"—30th May, 1865. 
— CLARK, Chancery-lane, London, “ Mot:ve power.”—2CthJune, 


Patents on which the Stamp Duty of £100 has been Paid- 
a8, Gunes EDMOND DONISTHORPE, Leeds, “Sizing yarns.”—20th May, 


861. 

1302. GEORGE EDMOND DONISTHORPE, Leeds, ** Apparatus for getting coal.” 
—22nd May, 1861. 

= = _e RANSOMES, Ipswich, Suffolk, ‘‘ Mowing machines.” — 
st June, 1 

oe. —_—- ASHER, Birmingham, Warwickshire, ‘‘ Metallic fenders.”— 

fay, 1861. 

1306. CHARLES NUTTALL, South-lane, ‘Rochdale, Lancashire, “Carding en- 

gines.”—2ard May, 1861 : . 





Notices of Intention to Proceed with Patents. 

1358. GERVASE MARSON, Eagley, near Bolton, Lancashire; ‘‘ Certain improve- 
ments in the method of and for retaining 

tibbons, and other similar narrow fabrics and paper. 


the outer ends of tapes, - 
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CHARLES ERAK®, Renfrew-road, Kennington, Surrey, “ Improvements 1559. JAMES WING CHAMBERLAIN, Massachusetts, U.S., “ An vernent in | 3169. J. GRESHAM, Manchester, “ Injector.”——Dated 9th November, 1867. 

iin namstvesting amenche belntbape aphoe anmeegies soma tomate! steam ”— A communication from William Tyler Chamberlain, These relate, First, to a new combination and arrangement of 

1 369. FRANCIS CLARKS HILLS, Deptford, Kent, ‘‘ Improvements in the manu- Norwich, Connecticut. —13th May, 1868. the parts Wy Seetns Swppaspw thsente ween the ented apindie, 
facture of gas an‘ in the purification of ‘gas liquor,’ anc in utilising gas tar _ one of which screws through a fixed part or - a ee Ss 
pwyperr pe meamncen te at a List of Specificattions Published during the week ending | [om Shed formed in the en a ie «. doubl eng 

sis. James Gasaen CROMPTON Gtospert, Cheshire, “ Improvements in 23rd May, 1868. cotahush, that in ter teawine ons ween? pm ee ER yn py A 
mechanism or apparatus to be employed in the manufacture of felt hats."— | 2001, 1s. 6d. ; 2743, 8s. 4d. ; 2768, Sd. ; 2778, 8d. ; 2779, 1s. 2d. ; 2792, | tion to shut or reduce the water space, and the cone spindle will be made to move 
Bist December, 1867. = L; os is Sa, 5 Sy Se, 3 SNE, Se, Ot Se, OE. 2818. in the opposite direction. to open or tnerense the steam space, and vice veres, by 

SKEVIN ELLIN, Sheffield, Yorkshire, “‘An improved self- 1, ; » Sd. 5 .; 2838, 1s. ; ’ ; > | turning the other way. Or, according to another arrangement, the screw threads 

M eeuiee-aaialtah eames from Sonn Forbes, Halltax 9854, Is. 2d. ; 2855, 10d. ; 2857, 8d. ; 2868, 8d. ; 2868, Sd. ; 2878, 10d. ; 2874, peng byt OT cone spindie 
Scotia.—1lth January, 1868. : ; 2880, 4d.; 2881, 4d.; 2884, 4d. ; 2885, 4d. ; 2386, 4d.; 2891, 8d.; | to move in the same direction, to open and increase the spaces for water and 

127, ACHILLE BARTHELEMY BOYER, Rue St. Lazaire, Paris, France, ‘ Im- 8, 4d. ; 2897, dd. ; 2899, Is. ; 2002, dd.; 2009, 4d. ; 2011, dd. ; 2919, 4d. , | steam, or diminish and shut these spaces. The screw threads in this case are 
provements in the construction of aerial cradles.” 2021, 4d. ; 2925, 4d. ; 2928, 4d, ; 2030, 4d. ; 2939, 4d.; 2935, 4d. ; 2936, 4d.; | arranged so that the spindle will have greater end movement than the steam 

130, LEWIS MATTHEWS BECKsR, Guildhall-chambers, Basinghall-street, | 2937, 4d. ; 2988, 4d. , 2040, 4d. ; 2945, 4d. ; 2046, 4d. ; 2947, 4d. ; 2950, 4d., | nozzle. The two screws uponone for the double adjustment of the 
“ vemen: mode upporting, and maintain. 6d. spindle and steam nozzle are to those injectors where the steam is 
ee cae nd to datas head ce Gln pone wath admitted directly into the ram to which the steam nozzle is attached, also to 
improvements are applicabie to other purposes.” . ®,* Specifications will be forwarded by post from the Patent-office on receipt | those injectors in which the steam is first admitted intoa pipe in which the ram 

131. GEORGE NIMMO, Jersey, New Jersey, U.S., “An improved composition | of amount of price and postage. Sums exceeding 5s. must be remitted by | for the steam nozzle slides, packing being used round the ram to it the 
for farnace linings, fire bricks, pots. crucibles, and other articles.” Order, made payable at the Tost-office, 5, High Holborn, to Mr | passage of steam to the water space. The two aorewe upon ane aplade for the 

WILLI. , Cropthorne, cestershi| “Improvements in | Bennet coderoft, Majesty's Patent -office, S thampton-buildi double adjustment of the steam and water are also applicable according to the 
= HF ae Tpenes - 15th J ry. 1868 - = - . invention, where the steam nozzle is fixed, and the combining and receiving 

148. Jamas WOOD, Ran’ Wenyen Piece, UB. “Improvements in wine | ars will be forwarded by post from the Patent Office on the | cones or nozzles are adjustable; motion is conveyed from the external screw 
dows.” ; 2 receipt of the amount and price of postage; and also volumes of the abridg- | upon the spindle by outside rods to the combining and recelving cones. By the 

gy Bem pene — Sanne) aes adjusted by janie one woe ty ho) tb. th also relate 

laces.” 

155, FRANCIS POSTILL, Mi Scarborough, Yorkshire, ‘‘Improvements to a mode of conveying steam to the moving external steam ram (carrying the 
in kilns o, ovens for burning or, baking ibeloke, cortenwar, limestone, ABSTRAOTS OF SPECIFICATIONS. crap erste fepeeem, and it constets | in a making © short 7 from the 
pottery, er ceramic ea ary, The following descriptions are made from Abstracts prepared expressly for THB moving ram, terminating with om, termine 

a Pe BATCHELOR ae Agee ot Kidderminster, Worcestershire, ENGINEER, atithe office of her Majesty’s Commissioners of Patents. nf Goa nbn Clee, 

a oouy tnah is teneedeunher aaaaen ——~ yo Class 1.—PRIME MOVERS. em pn ah BR 
pean wtepieamuiiies wos: Sy Including Fixed Steam and other Engines, Horse, Wind, and water where they combine of an oval or oblong form (thus exposing more sur- 

162. JOHN HOSKINS, jun., Gateshead-on Tyne, Durham, ‘ Improveménts in |" Water Mills, Gearing, Boilers, Fittings, &c. po lg me etn the wets), and ta meting the was sete 
Ln ccudiinads dam dairtaleaaee » or other | 3094. See Whetstone, near Leicester, “Tubular bollers."—Dated 4th adjustment, for either the water or steam spaces, 

semen, UNE. where the combining and recelv- 

164, HENRY AITKEN, Falkirk, Stirling, N.B., “Improvements in treating The tee claims the placing or fixing of a perforated plate, grate bars, or witha simple adjustment for the water space, 
won ores or ronsanen fr th purpose, of efting economy tn the obitn- | or other form of fire protectar, between the baring fuel abd the heating | EONS" Areca g'wipe”garewed i fangs and, wihedtm canal cone 

B., « ° of the injector, or 

167. DAVID ADAM FYFE, Edinburgh, N.B., “ An improved mode of manu- 1 Steam boilers." — spindle. This pipe is either in a line with the axis 
facturing paper pulp from wood and other fibrous materials.”—17¢h January, | 9192, YB. Alms, Smear een x whee — + re Aas ceased attheal tahaeamn ve the Goings. . 

ag MILLWARD, Curzon-chamters, Paradise —— ee Seren panes naan ty seas 

“ or bends arranged in a fire-place, containing water q 
We : eatin, Empeovernets te the wsenns end epecnetes untiany ~ while the fire plays outside the b return pipes communicate wi Class 2—TRANSPORT. 
punclae Mikieon US Andrew Jackson | soertures one over the other at the ends of the each tube | Including Railways and Plant, Road-Making, Steam Vessel, Ma- 

176. EDWARD Dorsett, London-s London, “Improvements in the | With one above snd below it, whereby a t circulation is kept up, foaming chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

utilisation of coal tar and the products arising from the distillation thereof, | 18 Prevented, and the steam Kept dry. The invention also consistsin attaching | Framness, dec. 


and in the apparatus employed therein.” 

185. WILLIAM EDWARD NEWTON, Chancery-la::e, London, ‘‘ Improvements in 
ovens or kilns for fring or baking porcelain and various kinds of earthen- 
ware or pottery.”—A communication from Monsieur Edouard de Beaumont, 
Maestricht, Holland.—18/h January, 1868. 

191. JOSEPH DAVIES, High Park-road, Smethwick, near Birmingham, ‘‘ Im- 
provements in machinery for shaping malleable materials, and in apparatus 
for constructing the same.” 

192, THOMAS GEORGE FONNEREAU DOLBY, Old Town, Clapham, Surrey, 
““Improvements in feeding bottles.” 

194. MATTHEW ROBINSON, Accrington, Lancashire, ‘‘ Improvements in the 
manufacture of expanding and contracting combs or reeds.’’ 

199. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in steam boilers.”—A communication from Alexandre Lagrafel, 
Boulevart St. Martin, Paris. 

201. JOHN PARSONS, Birmingham, Warwickshire, ‘‘ Improvements in certain 
parts of double-barrel breech-loading fire-arms.” —20th January, 1868. 

214. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, “ Improvements in 
apparatus for indicating the relative positions and movements of certain of 
the heavenly bodies.”—A communication from John Davis, Allegheny, 
Pennsylvania, U.S. 

216. WILLIAM DAVIS, Gainford, Durham, “ Improvements in the method of 
fastening bags made of paper or other material for the conveyance by post or 
otherwise of samples of grain, seed, textile fabrics, and other articles.” 

220. ANDREW BETTS BROWN, Wandsworth-road, Surrey, ‘“‘ Improvements in 
actuating the valves of engines worked by steam or other fluid.”—2Ist Janu- 


ary, 1868. 

222. JOHN DIXON, Abchurch-yard, London, ‘‘ Improvements in the construc- 
tion of floating saloon baths.” 

226. WALKDEN THOMPSON and THOMAS STATHER, Kingston-upon-Hull, ‘‘Im- 
provements in mills for grinding or crushing.” 

229. EDWARD TOMLINSON, Hatton-garden, London, “ Improvements in means 
and apparatus for ornamenting, printing, colouring, enamelling, staiving, 

bossing, cutting, sing, bending, and manufacturing articles from wood 

and other material.” “ 

231. THOMAS GOUNE, Pall London, “ An improved canteen.” 

232. CHARLES SPACKMAN BARKER, Cloucester-1 » Regent's Park, London, 
** Improvements in the construction of "22nd January, 1886. 

244. HENRY JOHN DICKINSON, North. , Henry-street, Gray's-inn-road, 
London, “Improvements in tables adapted to be employed for playing 
billiards or other games with balls, and also for dining or other a 





we 





other 

vessels, and in bungs for closing the same, partly applicable as valves for 
other purposes.” —23rd January, 1868. 

252. JAMES STORER and DAVID STORER, Glasgow, Lanarkshire, N.B., ‘“‘ Im- 

provements in vessels or canisters to be used for holding liquids, solids, and 

_ substances for the purpose of economising rpace and freight.”—24th 


january, 1868. 

268.:EDWARD JOSEPH WILLIAM PARNACOTT, Leeds, Yorkshire, ‘‘ Improve- 
ments in the manufacture of elastic rollers.” 

270. ARTHUR MCDOUGALL, London, “ Improvements in apparatus for burning, 
calcining, or roasting sulphur ores and other materials.” —25th Jc " b 

729. WILLIAM EDGCUMBE RENDLE, Welbeck-street, Cavendish-square, London, 
“Improvements in for p ting fruit trees, vegetab'es, and other 
plants from frost, cold winds, or rain, also in heating euch and other struc- 
tures.” —27th January, 1868._ 
3. WILLIAM HADEN .RICHARDSON, Glasgow, and WILLIAM BEARDMORE, 
Parkhead,” Lanarkshire’ N.B., ‘An improved process to be used in the 
manufacture of iron aud steel, and improvements in the apparatus or means 
to be employed therefor.”—28th January, 1868. 

315. SAMUEL /MANLEY- MARTIN, Pinner, and SAMUEL 
Roman-road, Holloway, London, “I its in electrical train inter- 
communication, parts of which i jon are applicable to electro-magnetic 
and other electrical'apparatas.”—29th January, 1863. 

336. JOHN WALKER, Beeston, near Leeds, and JAMES HUDSON, Bowling, near 
Bradford, Yorkshire,’“ Improvements in machinery for turning and cu 
wood and other substances.” - 

347, ALEXANDER MELLVILLE CLARK, Chancery-| ane, London, “Improvements 
in steam engines, and in connected therewith.”—A communication 
from Charles Julien Quétil, Boulevart St. Martin, Paris.”—31st\January, 1868. 

364. JOHN HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
the treatment of bones.”—A communication from Francois Coignet, Paris, 
France .”—3rd February, 1868. |‘ ’ 

a HENRY JOHNSON, Lincoln’s-inn-fields, London, ‘‘ Improvements in 
t d or b a wood.’ 


of p o ”"—A communication from 
Samuel Betton Henry, Bridgeport, Fairfield, ‘ 





ALFRED VARLEY 








coequal expansion of the parts, and the return pipes are allowed to 
tip or twist without straining the main tubes. The invention further consists 
in constructing the ends of the boiler of a series of plates of square or paral- 
lelogram form fitted to or cast with each main tube, and serving by means of 
apertures 


tabes by means of return pipes or bends, as aforesaid, and 

municate with the tubes or one of them at their ends without breaking the con- 

tinuity of the tubes. 

3131, R. NEWTON, Lower Providence Mill, near Keighley, York, “ Fuel feeding 
apparatus for steam boilers.” —Dated 6th November, 1867. 

This i ion has refé to a previ patent, dated 24th March, 1846, 
No. 878, and relates to the well-known feeder in which the fuel passes between 
toothed rollers, and is thereby triturated, when it falls upon distributors, by 
which means it is thrown upon the fire. To remedy the defects of the usual 
arrangement is the object of the present invention, and for this purpose the 
patentee so arranges the teeth of the crushing or triturating rollers relatively 
to each other, that instead of meeting each other point to point, as is now the 
case, they follow each other in a manner similar to that which they would do 
supposing them to be in gear at the side (so to speak) of each tooth. The 
purport of this arrangemen to enable him to use any class of coal or coke 
fuel, so that in the event of “slack,” say, being used, it is gradually and evenly 
admitted to the distributors. A further improvement consists in making the 
centres of the distributors (which are the well-known circular webbed discs) of 
a bell formation, in order that the fuel falling from the rollers above them may 
be pitched towards their outer edges, and thus more readily (through their 
rotary movement), thrown upon the furnace beneath them. The webs of the 





ment being choked. 
3133. E. and R. THORNTON, Elland, York, “ Steam boiler and furnaces.” —Dated 
6th November, . 


1 
’ 

the construction and application to furnaces of 
cylindrical grate bars capable of rotating on suitable frame work. These grate 
bars are made hollow, and perforated through their crust for the passage of air. 
They are also provided with teeth or projections on their external surfaces for 
the purpose of carrying the fuel forward in the furnace. Motion may be given 
to these grate bars by screws or worms and worm wheels, or any other means 


3138. C. L. HETT, Bolton, ‘‘ Governors of steam and other motive power engines.’ 
—Dated 7th November, 1867. 

This invention relates to centrifugal or ball governors, and it consists in so 
connecting the suspension rods and links to the vertical shaft that the path of 
the balls as they expand from an approximate parabolic curve, instead of the 
arc of a circle as usual, and consequently the sliding bush and rod connected 
to the throttle valve or cut-off gear is moved to the required extent with the 
slightest variation in the speed of the engine to be governed. 

3139, T. R. BARDSLEY and W., BLACKSHAW, Manchester, “ Apparatus for 
smoke-consuming in steam boiler and other furnaces.”—Dated 7th Ni ber, 


immersed in water, or partly so, the galvanic 

prevent the corrosion of the iron bolts or fastenings, and the fouling of the 

sheathing. 

3112. T. WINGATE, jun., Whiteinch, Lanark, “ Anchors.”"--Dated 5th November, 
1867. 


This invention relates to the making of an anchor without a stock, and the 
patentee is enabled to dispense with that part by making the anchor with three 
or more movable or jointed arms. In carrying out the invention he prefers 
to use four arms, which are made in pairs, each pair being formed in one piece, 
which is jointed upon the shank. The invention cannot be fully described 





without ref to the 
3125. J. W. R. HILL, Southampton-buildings, Chancery-lane, London, ‘* Propel 
ling rocking horses. dc." —Dated 5th November, 1867. 


This invention relates to means for causing a rocking horse, carriage, or other 
vehicle to advance by its oscillating or rocking motion, the weight of the horse 
or carriage together with the weight and action of the rider or operator being 
the motive power. — Not proceeded with. 


3144. C. H. BRIGHT, Victoria-sireet, Westminster, “ Carriages for tramways.”— 
Dated 7th November, 1867 


Here the inventor constructs the carriages above mentioned with the fore 
wheels arranged and acting on the bogie system, with provision for locking the 
same by means of acam or bolt put into and out of action by the agency of a 
handle or foot lever worked by the driver of the carriage or other attendant, in 
order that when the wheels are working on the rails the locking thereof may 
aid in the retention of the carriage on the line. These carriages are provided with 
friction breaks arranged two for each wheel, so that the periphery of the same 
may be gripped by two breaks acting perpendicularly opposite each other, such 
breaks being put into and out of action by means of screwed shafts or rods, or 
other similar gearing worked by a handle or handles (two being preferred, one 
for the driver and the other for the conductor), in order that theone may assist 
the other for greater efficiency of working. —Not proceeded with. 

3151. T. CLARK, Gray's-inn-road, London, “ Permanent way of railways.”— 
Dated 1th November, 1867. 

In constructing the permanent way of railways where double-headed rails 
are used, the ends of the rails are usually cut off square, or at right angles to the 
length of the line of railway, so that the wheels pass suddenly from one rail to 
another, and an uneasy motion is the result. Now ding to this the 
patentee cuts off the ends of the double-headed rails in a direction inclined to 
the length of the line of railway, and he connects the ends so cut off with fish 
plates secured by bolts and nuts, and the fished joints so formed are placed in- 
termediate of the chairs by which the line of railway is supported. 


3159. W. INGLIS, Manchester, “ Shaft couplings.” —A communication.— Dated 8th 








1867. 

This invention has for its object the consumption of smoke in steam boiler 
furnaces by the introduction of heated air at the back of the bridge, which, 
mixing with the smoke, is immediately converted into ignited gas, the extra 
heat thereby produced being at once communicated to the boiler, and this 
invention consists in the use and application of a tube formed of metal, fire- 
clay, or other suitable material, carried from the rear of the hoiler, where a 
damper may be applied to its end, into the metallic tubular flue, or through 
the brick flues round the boiler, and thence through the metallic tubular flue, 
where it may open into a cavity formed at the back of the bridge, which cavity 
has a narrow into the flue at of the bridge, which may or 
prevent soot falling into the 





Connecticut, U.S. 

384. JOHN WEBSTER, College-street, Chelsea, London, “‘ An impr in 
fe of eis incrustation in steam boilers and other vessels,” — 
4 e , 1868. ’ 

485. RICHARD GEORGE, Kilburn, London, ‘‘ Improvements in gas stoves for 
heating and ventilatiny:. ’"—13th Fi , 1868. ’ 

538. ARTHUR MONTAG:‘s KEIGHLEY, Beeston, Nottingham, “Improvements 
in the method of and means or apparatus for signalling from one part of a 
railway train to another.”—'8th February, 1868. 

Tyne, * I ts = ae for 


587. WILLIAM WILSON, pr 
lubricating the sliding valves and pistons of steam 
tion from Freiderich Schauwecker, Wieden, Bavaria.—2lst February, 1868. 

595. JAMES JONES ASTON, Pembroke-gardens, Middlesex, ‘‘Im- 
provements in machinery or propellers applicable for the propulsion of ships, 

on nt and other bana. and poo = water.”—22nd , 1868. 

. JOSEPH CRAWFORD DAVIES WARD ZAHN, Kings land-road, Lon- 
don, “ Improvements in muffs-” —25th February, 1868. ; 

965. HENRY BESSEMBR, Queen-street-place, ,Cannon-street, 

sepeeeeats te Ge eeaeetaetaee of refined iron and of malleable 

steel ” 

967.’ HENRY BESSEMER, Queen-street-place, Cannon-street, London, “Im- 
provements in the manufacture of malleable iron and steel, and in appa- 
Tatas used in such manuf wture.”—2ist March, 1868. 

1095. HENRY BesssMer, -street-place, Cannon-street, London, “ Im- 
Se —— age y and malleable iron and steel, in the heating 

ing of metals, machinery or apparatus em ed for such 
‘ purposes.” —31st March, 1868. oe 

1366.“ ALEXANDER PARKES, Birm ngham, Warwickshire, “ Improvements in 
the manufacture of varnishes.”—25th April, 1868. 

1403.. HENRY DEACON, Appleton House, Appleton, Lancaster, “ Improve- 
ments in the manufacture of chlorine.”- 29th April, 1868. 

1462, CHARLES WILLIAM SIEMENS, Great George-street, Westminster, ‘‘ Im- 

. provements in the manufacture of cast steel, and in working furnaces in con- 

/ nection therewith.” + 

= JOHN DAWBER, Over Darwen, Lancaster, ‘‘ Certain improvements in 

, steam od 

1475.\WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 

communication 


in machinery for forming pickaxes and other tools.”—, 
from’ Harvey Lester Lowman, New York, U.S. . 





“Tm. 
and 





, 1867. 

This invention has for its object the coupling together of lengths of shafting 
in an improved manner without rigidly bolting them to each other, but so as to 
form a strong and simple coupling possessing the peculiarities and advantagesof 
what is generally known as a universal joint, and it consists in forming the end 
of each shaft or a piece fixed thereon with lugs or teeth projecting parallel to 
the shaft, and in placing angular or wedge shaped blocks in the spaces which 
occur between the teeth when the two shafts are put together. The 
Stern enay to bes 6 palin treed os aes at arte 
and annular plates connected by bolts passing through the blocks, orin an - 
valent manner. 

3161. T. WRIGLEY, Manchester, “Permanent way of railways.”—Dated 8th 
November, 


This invention consists in the tion and use of two plates, which are 
bolted to each side of the main rail, and which are each provided at the extre- 
mities, near the junction of the rail, with swellings or projections of semicircu- 
lar form; two other plates are bolted to the switch rail, and the projecting ends 
are curved, 80 as to embrace, and partlyencircle, the semicircular ends of the 
other plates, which constitutes a union similar to a ball and socket joint, within 
which the rail and switch are grasped, and on which the switch moves ; thus the 
switch is firmly held by the novel adaptation of 
mnoved Gem cite Socite on Sa Seater eames, and the 
closed to the rail and switch, no aperture 
cinders, which often prevents the close contact of the switch with the rail, 


— Not proceeded with. 
larrogate, York. ot us employed in coupling 


3163. W. CHIPPINDALE, 
iages.”—Dated 8th November, 1867. 
In the fication of a former patent, granted to the present patentee on 
the 3rd January, 1867 (No. 18), was described apparatus 
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“ wefting threads, not only so astolay the said bobbin threads over and under them 
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THE ENGINEER. 





May 29, 1868. 





links to the ends of the carriage, or are otherwise formed to it of the levers 
being caused to move forward the slide to which their ends are jointed, 





Class 8.—F ABRICS. 
Ineluding Machinery and Mechanical Operations connected with 
a Manufacturing, Printing, Dyeing, and Dressing 


ome, W. 8S. DIxOn, Bellisle, Ayr, ** Producing a blue dye.” —Dated 3\st October, 


In the lower carbonaceous stratification of the counties of Midlothian, Lin- 
lithgow, and Lanark, in Scotland, and elsewhere, and in working what is called 
slaty band, ironstone there is found, and thrown out as waste, and exposed in 
heaps, a certain mineral or substance, commonly called in such counties mag- 
gie, from which heaps, and by the action of rain and atmospheric influence 
thereon, there proceeds or flows a reddish liquid, which contains more or less of 
the foll ig :—Sulphate of alumi 873°01 grains per galion; sulphate of 
iron (proto), 484 22 grains per gallon; sulphate of iron (per), 3742°10 grains per 
gallon; sulphatejof lime, 73°27 grains per gallon; sulphate of magnesia, 74°22 
grains per gallon; chloride of sodium, 3°37 grains per gallon; ed matter:— 
carbonaceous matter, 2°13 grains per gallon ; carbonate of irov, 8°93 grains per 
gallon.—Total, 5261°25 grains per gallon, This invention consists in the em- 
ployment of a process of treating the above mentioned reddish liquid by mixing 
therewith a saturated solution of yellow prussiate of potash, or its equivalent, 
and obtaining a dye, or blue colouring matter, which may be used for various 
purposes. 
3091. T. B. CuTTs, Wilford, and F. W. BROOKBANK, Nottingham, Notts, 
“ Manufacture of lace in twist lace machines.”—Dated 2nd November, \867. 
According to this invention the patentees produce the desired twisting of the 
bobbing wefting threads at the edges of the weavings by lapping the warp 
threads which form the longitudinal threads of the weaving around the bobbin 








alternately, in the usual manner, but also so that the said longitudinal warp 
threads of the weaving, as they straighten in the work, drag one of the wefting 
bobbin threads around another, and so produce the twist required. 


3093. J. ORR, Glasgow, ‘‘ Doubling, folding, or plaiting woven or other web 
fabrics.” —Dated 4th November, 1867. 

This invention consists in giving an intermittent forward traverse to the 
cloth or other textile fabric in the direction the plaits or folds are doubled over 
each other, or from the part where they are folded upon or over the surface of a 
roller, straight plate, or table surface below or between it, and a thin or fine 
edged folding knife, blade or bar, or made to recip in sequential order or 
equal time with the said intermitttent forward traverse, and in the same direc- 
tion right across the length of the plaits or width of the fabric to be folded; 
that is, at the time each forward feeding motion of the fabric stops the edge of 
the foiding knife is brought forward in the same direction to the extent of its 
backward traverse, so as to bring forward a corresponding length of the fabric 
over the surface of the roller or plate below the knife, and double up and fold 
the part in front of the knife over itself in the form of a loop or bow of two 
thicknesses, and crease and wedge the part of the lower thickness of the 
doubled cloth above the knife and the thickness carried forward below the 
knife, and held by its edge, between the lower feeding roller or table surface and 
an upper feeding and pressing roller, or other equivalent surface, which then 
catches hold of it and carries the three thicknesses or double folded part forward 
at the time the folding knife is making its backward traverse for a fresh length 
of fabric to be clipped or caught, taken up, and folded in like manner. 


3099. J. CLARKE, jun., and T. HOLT, Rochdale, ** Warping.”—Dated 4th 
November, 1867. 

Warping mills have formerly been constructed to lay the yarn upon the swift 
inlayers of spiral form, and for convenience in taking it off space has been left 
between the spirals, as it has been found that, when not kept apart, there has 
been a tendency in the spirals to become led. The i fon consists in 
placing upon a carriage, movable ona pil'ar or post, a roller, so as while the 
yarn is freely drawn over it the carriage in which it moves shall have a move- 
ment perpendicular to the surface movement of the swift, and corresponding to 
the rate of delivery of the spirals thereon. To prevent the yarn from spreading 
over the ends of the before mentioned roller they place other two rollers on 
studs one at or near each end of the same, between which guiding rollers the 
yarn passes. They obtain the motion suitable to traverse the roller carriage 
from the well-known motion by which the jack is caused to travel on its post, 
but as this motion may be independently obtained from the motion of the swift, 
they do not confine themselves thereto. Motion is proximately conveyed to the 
roller carriage by means of an endless chain or band; but this also may be 
varied, and they do not confine themselves thereto, the invention being the 
traversing upon its post or pillar a suitable carriage having a roller furnished 
with upright guiding rollers by means of a motion corresponding more or jess 
exactly to the motion whith is impartec to the jack in laying the yarn spirally 
upon the swift, by which the yarn may be kept Gasntangiol when being taken 
otf.-— Not procecded with 
3100. KR. BaGULEY, Blackburn, “ Shnttles employed in weaving,”"—Dated 4th 

November, 1867. 

This invention has for its object tie construction of shuttle pegs or skewers 
with the desired expansion and elasticity for securely holding the cop thereon 
without the aid of springs or other contrivances, as heretofore used for that 
purpose. This the inventor effects by securing the bent or arched portion of 
the said peg or skewer at the nose end thereof, and tempering or hardening the 
same whilst in an arched portion, thus securing the elasticity required ; the 
loose end of the arched portion of thesa.d peg or skewer is pointed and received 
in a hole or groove formed for that purpose at the block end of the peg or skewer. 
~—Not proceeded with, 

3101. H. HEBDEN, Bolton, ‘* Mules for spinning, doubling, or twining cotton, 
&c.”—Dated 4th November, 1867. 

The patentee claims, First, the use of two shafts, one parallel to the other, so 
as to drive one from the other during the single speed, and by altering the posi- 
tion of the intermediate gearing, and which alteration shail effect simultaneously 
an immediate change of the speed of the spindles, as required, in the manner 
and for the purpose described. Secondly, the ar t al bination of 
mechanism, whereby the change of pinion, and intermediate gearing, shall 
simultaneously alter the speed of the entire mule during the formation of yarn, 
or first part of draw called the single speed; and Thirdly, the use, when required, 
of a change pinion and intermediate gearing for the hardening portion of the 
draw, called the double speed, as described. 

3103. T. WRIGHT, and J. FOX, Noltingham, “ Apparatus for producing plain 
and fancy weavings in bobbin net or twist lace machines.”—Dated 4th 
November, 1807. 

Heretofore in producing plain or fancy weavings in bobbin net or twist lace 
machines, the weft threads have been traversed to the right or left across two 
or more breadths of work in the machine, other threads at each side being at 
the same time traversed in like manner. Now by this invention the patentees 
throw or traverse one thread quite across the machine from side to side, either 
way, such thread forming the weft in the whole width of work in the machine. 
This thread they cause to traverse by employment of special machinery or 
apparatus the details of which we cannot give space to here. 

3106. A. V. NEWTON, Chancery-lane, London, ** Sewing machines.” —A commu- 
nication —Dated 4th November, 1867. 

This invention cannot be described without reference to the drawings. 

3109. W. MARSHALL, Old Basford, Notts, ** Apparatus employed in the clipping 
of lace, &c.’'— Dated 5th November, 1867. 

Heretofore machinery used in clipping lace and other fabrics consisted of two, 
or at most three, cutting blades lying flatwise on each side of a two-edged cen- 
tral blade, such blades being being adjustable towards or trom each other. Now 
in this invention the inventor employs two, three, or more blades, each blade 
being capable of adjustment separately, and, moreover, he employs several sets 
of these blades; each set of blades will perform cutting operations at one and 
the same time.— Not proceeded with. 

3113. T. BRIGGS, jun., Manchester, and W. E. YAT#S, Strangeways, Lancashire, 
** Looms.” — Dated 5th November, \867. 

The patentees claim, First, the arrangement and combination described of 
apparatus between the breast beam and the cloth roller for taking up and 
Stretching the cloth. Secondly, the employment and use of a picker having a 
yielding or elastic surface, by which the shuttle is struck and propelled. Thirdly, 
the employment and use of a movable tube of wood, metal, or suitable mate- 
rial, applied to support the picker, and to slide upon the shuttle box spindle; 
and, Fourthly, the general arrangement, construction, and combination of the 
apparatus constituting the improved picker, as described. 

3114. 8. H. Foster and T. BUNNEY, Leicester, “ Manufacture of looped 
Sabrics.""— Dated 5th November, 1867. 

This invention relates to the production of an improved looped fabric to be 
used in the manufacture of braces. For this purpose one of the guide bars, 
which, for the sake of distinction only, the inventors call the bottom guide bar 
of the frame or loom, is caused to rise two needles at the same time that the 
other guide bar—say, the top guide bar—rises one needle ; both guide bars 
then fall one needle. The needles are pressed, a course of loops formed, 
and the last formed row of loops on the fabric is knocked over the needle- 
heads. For the reverse course the bottom guide bar falls two needles at the 
same time that the top guide bar falls one needle. Both guide bars then rise 
one needle, the needles are pressed, and the last row of loops on the fabric is 
knocked over the heads of the needles as before, completing the course.—Not 
proceeded with. 

3134, W. PEARSON and W. SPURR, Birstall, near Leds, “* Looms.” —Dated 6th 
November, 1867. 

This invention relates to looms for weaving fancy woollen fabrics, or such as 
Tequire two or more different colours or kinds of yarn to be used in their pro- 
duction, and tor which purpose change shuttle-boxes and Jacquard apparatus, 
or other indicating apparatus, are required to be employed therewith. In the 
working of this class of looms various means are adopted for giving motion to 
the said change-boxes, the indicating apparatus, and other parts of the loom, 
but which means are usually required to operate simultaneously, or in concert 
with each other, and in the process of weaving, when the weft breaks or 
becomes used up, the loom, being heavy, will continue to run for some time 














after without the introduction of weft, so that it becomes necessary to turn 
those parts back to the broken pick, or to place the several parts of the loom 
$e Sis crepe selene pasties oo Spy wees Wap aee WER Sette. IE greeny 


3152, T. BLACKBURN, “ Looms.”—Dated 8th November, 1867. 

The nature of the invention consists, First, in certain improved combined 
letting-off and taking-up motions; , in certain improved modes of 
working the vibrator to slacken and tighten the warp; Thirdly, in the appli- 
cation of an indicator to register the length of warp let off the warp beam; 
Fourthly, in certain improvements in the taking-up motion ; and, Lastly, in 
covering the letting-off and taking-up rollers of the letting-off and taking-up 
motions above referred to with cloth prepared with a solution of india-rubber, 
or any preparation of india-rubber. 


Class 4—AGRICULTURE. 
Including Agricultural See, ——- Implements, Flour 


$140. T. J. BAKER, Farndon, Notts, “ Manufacture of wheat and other grain 
into flour.” — Dated 7th November, 1867. 

These improvements consist, under one head, in forming an air and moisture 
trap in the meal spout by inserting therein in a suitable case a wheel having 
vanes at short distances around it, and moving at a slow velocity, the case at 
one side being open into the meal spout both above and below, the connection 
between the top and bottom of the spout being cut off by the vane wheel, so 
that as the meal or prod of the grinding descend in the spout they are 
caught by it, and permitted to advance only at the rate, and in the direction 
of, the said vane wheel. The patentee gives the before-mentioned vane wheel 
motion in a direction contrary to the descending meal, so that the meal is by 
its action heaped upon one side of the meal spout, the passage sealed 
against the descent of air and moisture, and is then carried round the top of 
the wheel, at a velocity so slow as to seal the passage at the other side of the 
case, and around the top, against the escape of air anc moisture. 


3199. é: T. B. Pontsr, Lincoln, “ Digging machines.”—Dated 12th November, 


This invention has to a pi t dated 10th March, 1865 
No. 671). According to the aforesaid invention a number of spading bladesor 
nes are carried around fixed cams, and forced thereby into the ground as the 
machine is drawn forward, and the said blades are folded up clear of the 

round, to allow the hi be co fently removed from one field or 
ccality to another. The object of the present improvements is to obviate the 
necessity of this folding up of the blades or lines, and the improvements 
consist chiefly in the combination with the said machine of a pair of wheels 
whereon the machine is supported with the blades clear of the ground in 
travelling from place to place. The said improvements also consist in the 
devices employed for adjusting the machine into position for either working or 
travelling.—Not proceeded with. 

















Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
2121. W. GeEveESs, Barnsbury, London *‘ Construction of panel doors and 
Srames.”—Dated 5th November, 1867. . 

According to this invention the patentee makes the mortices with parallel 
ends, and between each end of a mortice and Its tenon (which is parallel as 
heretofore) he inserts two keys or wedges ; one he places in the key way with 
its broader end inwards, and he then drives the other key or wedge home upon 
it. On the inner sides of the tenons he forms the driven wedges considerably 
longer than the tenons, so that they drive inte holes formed for them in the 
subs‘ance of the rails, and serve also as dowels, 

3166. $8. HALL, Birmingham, and M. WHITTINGHAM, Wolverhampton, * Locks.” 
— Dated 9th November, 1867. 

This invention cannot be described without reference to the drawings. 

3196. H. A BONNEVILLE, Bayswater, ‘‘ Machines for pressing or moulding 
‘ks, &c.”"—A communication.—Dated 12th November, 1867, 

This invention (the details of which we cannot give space to here) will 
probably be described and illustrated in a future number, 

3206. J. CARTER and T. CHALMERS, Dunfermline, Fife, “ Fittings of doors, 
windows, &c" Dated 12th November, 1867. 

This invention has reference to two former patents, dated respectively the 
14th June, 1866 (No. 1616), and 16th February, 1867 (No. 432), and consists 
in forming the architraves, facings, plates,and other ornamental details wholly 
or parily of cast iron, brass, steel, marble, slate, p lain, glass, 
tile, or terra cotta work. The porcelain, glass, or otiier materials may be used 
in different colours, as in encaustic tile work. These can be fixed to the cases 
by screws very quickly, and when so fixed present a more finished external 
appearance, and at half the cost of masonry, than where cutting or hewing of 
stone is required. The invention also includes the formation of bases, string 
courses, corners, and coping of every description of the materials mentioned to 
be used in combination with stone and brickwork, and will be of great value 
for covering, protecting, and ornamenting lintels, wood, beams, other con- 
trivances for the outside of buildings. In brickwork, where the walls are 9 in. 
thick, or thereabouts, the wood lintel may be kept all the breadth of the wall, 
and the outside edge of the same may be protected from the weather by means 
of an ornamental metal plate and flange. 

3234. P. M. PARSONS, Blackheath, “*‘ Manufacture of artificial granile.”—A 
communication.— Dated 15th November, 1867. 

Here the inventor employs disintegrated natural granite mixed with clay, 
together with pounded glass, lava, or iron slags. The disintegrated granite he 
obtains by submitting fragments of natural granite to a strong heat (about 
700 deg. or 800 deg. Centigrade) in an oven or furnace, by which, after a 

fticient time, it b dissolved inte a granitic sand, the constituent parts 
of which, quartz or felspar, possess great powers of adhesion. One part of this 
granilic sand is then mixed with about an equal quantity of pounded glass, 
or the constituents of glass, lava, or iron slag, or a mixture of all or any of 
them, to which is added from twenty to’ thirty parts of refractory clay, or 
from thirty to fifty parts of ordinary elay. This mixture is thoroughly 
kneaded together with a sufficient quantity of water to make it of a pasty 
consistency ; it is then moulded to any form required, and submitted to a degree 
of heat sufficient to vitrify the mass for about thirty-six hours, which converts 
it into a hard and durable substance resembling granite. 














Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
8187. W. R. LAKE, Southampton-buildings, Chancery-lane, London, *‘ Cartridges 
A breech-loading fire-arms.”—A communication. — Dated 11th November, 
1867. 

This invention relates te cartridges provided with an internal cup-shaped 
anvil, which also serves to strengthen the base portion of the shel!. The 
invention consists, partiy, in contracting that portion ef the shell in front of 
the anvil, in such manner as to firmly secure the latter, and prevent its dis- 
p!acement by the blow of the hammer or other striker, and to prevent its being 
dislodged by the action of any gas that muy find its way or be generated 
between the anvil and the base of the shell in firing. The invention further 
consists in the peculiar construction of the bases of the shell and anvil, and in 
the means for holding the percussive priming, whereby any liability of acci- 
dentally exploding the eartridge by dropping the same apon a hard surface is 
effectually provided against, and whereby the primer is made to serve as a gas 
check. The gas eliminated by the explosion of the charge is by this means 
kept from getting between the anvil and the base of the shell, and from driving 
forward the anvil in the shell, and setting the same alight in the chamber of 
the barrel, 

3189. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Breech- 
loading fire-arms.”—A communication. —Dated \1th November, 1867. 

This invention relates more especially to that class of breech-loading fire- 
arms wherein the breech is closed by a sliding bolt which is locked and 
unlocked by turning on its axis, provision being made for inserting the cart- 
ridges through an aperture in the barrel or breech receiver when the bolt is 
drawn back to a suitable position, and the firing of the cartridges being effected 
by a pin passing through the bolt, and struck by a hammer at the rear of the 
same. The said invention consists partly in the novel construction of the said 
aperture in the barrel or breech receiver, whereby, while provision is made for 
easily inserting the cartridges in a proper position relatively ta the shell 
ejector, a firm support is given to the upper part of the breech block or bolt, 
and its tipping up is prevented. The-invention also consists in the novel 
combination with the block or bolt of a cover for closing the aperture in the 
barrel or breech receiver when the breech is closed and the bolt locked, which 
cover is also made to serve as a means for locking the bolt; also in the 
peculiar construction of the firing pin and hammer, whereby the possibility of 
firing the cartridge prematurely, or before the recoil bolt is closed and locked, 
is effectually prevented, while at the same time the firing pin is allowed to 
pass the hammer when drawn back with the bolt in opening the breech. The 
invention also consists in the construction of the cartridge shell ejector, and in 
a certain simple provision for cleaning the recoil bolt and breech receiver. The 
invention cannot be fully described without reference to the drawings. 


3211. T. WILSON, Birmingham, “ Breech-loading fire-arms, &c.”—Dated 13th 
November, 1867, 

The great length of this specification precludes our quoting it here at su ffi- 
cient length for an intelligible extract. The i will probably be 
described and illustrated in a future number of this journal. 

3214. W, R, LAKE, Southampton-buildings, Chancery-lane, London, * Breech- 
loading fire-arms.”—A communication.— Dated 13th November, 1867. 
This invention relates, First, to the construction of fire-arms the breech of 








which is closed by @ cylindrical block or bolt which slides and turns in its | 
chamber, and through which extends a pin or rod for exploding the cartridges. | 


The improvements consist chiefly in the novel construction of the said block or 
bolt, in the construction and arrangement of the devices for extracting or 
removing the shells of the exploded cartridges from the charge chamber, in the 


foqeiies Sermation of the and of he pacrel ot Cie tear of Se ene 
in the combination with the same of the said bolt and ex' The 
said improvements, with certain modifications, are applicable to needle guns, 


and more especially to the so-called Chassepot gun. The invention is not fully 
apart from the drawings. 


bas? ApamMs, Forest Hill, Kent, “ Breech-loading fire-arms.”—Dated 13th 


fovember, 1867. 
This invention is not described apart from the drawings. 
aa FARRINGTON, Paris, “ Improved tubular cannon.” —Dated th 


‘ovember, 1867. 
This invention is not described apart from the drawings.—Not wroceeded with, 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Upholstery, Ornaments; Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 
on S. W. INGRAM and E. C. Kemp, Birmingham, “ Gas lamps.”—Dated 9th 


The patentee claims making the suspended chains of the lower half of the 
globe or shade of the lamps work in a frame of tubes, substantially as described ; 
suspending the globes or shades made in one piece of the said lamps by hook- 
ing or engaging the ends of the suspending rods to the said globes or shades, or 
toa gallery supporting the said globes or shates, substantially as described ; 
supporting and adjusting the height of the smoke condensers or tops by 
means of a screwed rod, taking into a screw in a tripod, resting on the top of 
the shade or globe, substantiaily as described and illustrated ; also making the 
tripod capable of expanding and contracting to fit shades or globes having 
different size openings at top, substantially as described. 


Class 8.—-CHEMICAL. 
Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, ion and Preservation of Food, 


Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

3176. W. LAWRIE, Great Yarmouth, ** Apparatus for burning mineral oils.” — 
Dated 9th November, 1867. 

For this purpose the mineral oil or other hydrocarbon to be burnt is placed 
in a tank, in the interior of which is a coil of pipe, through which steam is 
passed, in order to keep the hydrocarbon in a sufficiently fluid state. Near the 
bottom of the tank is a tap by which the oil or liquid passes away to be burnt, 
and the amount so passing away can be regulated by means of the tap. The 
oil or liquid passing out by the tap is received into a pipe, whieh conducts it inte 
a closed retort, one end of the steam pipe being led from the tank near to the 
tap above mentioned, and is led down the interior of the pipe which conducts 
the oil to the retort, and just before this pipe enters the retort the end of th 
steam pipe is taken out through its side, and this end of the steam pipe is left 
open, so that the steam may escape from it. The hydrocarbon in the pipe is 
thus kept in a sufficiently flaid state. The pipe leading into the retort passes 
in at its front end, and is led along nearly to the back, and the oil or liquid passes 
into the retort from this end of the pipe. Below the retort, and extending back 
beyond it, are burners at which the vapours or gases produced in the retort are 
burnt, and the retort is thus kept heated, pumice stone or other rough material 
being placed over the bottom of the retort, so as to fill it up to the level of the 
oil pipe, and present a considerable extent of heated surface to the vapours 
formed from the hydrocarbon.—Wot proceeded with. 

3183. C. E. BROOMAN, Fleet-street, London, “‘ Apparatus for burning and distil- 
ling petroleum.” —A communication. — Dated 11th November, 1867, 

This apparatus is constructed with a retort for containing oil, having a 
steam jacket or its equivalent in tubes or chambers, into which steam or its 
equivalent is thrown for the purpose of heating the oil in the retort. The steam 
or its equivalent rests on the upper or other surface of the oil in the retort for 
the purpose of forcing it out through a pipe to a combustion chamber, which 
pipe is also enclosed in a steam jacket. Atmospheric air is also employed to 
assist bustion in with d posed steam, both of which are 
forced in a chamber and distributed in proper proportions with the oil or oil 
vapour as they all issue from the orifices of the pipes into the combustion 
chamber. The details of the invention are voluminous.—Not proceeded with, 
3191. F. L. DE GERBETH, Haggerstone, ‘‘ Treating oils and spirits."—Dated 11th 

November, 1867. 

The patentee claims the production of an oil resembling linseed oil, and 
applicable to printing and varnish making from a mixture of petroleum or coal 
oil, or such like hydrocarbon and resin oil, such oils being treated with oxidis- 
ing agents, organised air, galvanic electricity, and driers as described. He also 
claims the treating petroleum, coal oil, or other similar hydrocarbon oil with 
oxidising agents and galvanic electricity, so as to improve the colour as 
described. He also claims the production of a spirit similar to turpentine from 
a mixture of light petroleum or coal oil, or other similar light hydrocarbon oil 
or spirit, and light resin oil or spirit, such oils or spirits being treated with 
oxidising agents, ised air, and gal electricity as described. He also 
claims the apparatus described for the treatment of oils and spirits by means of 
ozonised air. 

3180. C. B. HODGETTS, Corngreaves, near Heath, Stafford, “ Tuyeres 
for blast furnaces.””—Dated \1th November, 1867. 

This invention relates to the construction and arrangement of the parts of 
tuyeres for blast furnaces, whereby the tuyere is protected against the i furious 
action of the heat of the furnace, and kept so cool that, in blast furnaces used 
for the smelting of iron, the melted metal does not attach itself to the tuyere, 
Tuyeres made according to this invention last longer than ordinary tuyeres. 
In making a tuyere ding to this in jon the p tee makes the body 
of the tuyere in the usual manner, that is of two hollow cones of different 
sizes, the smaller one being fixed concentrically within the larger one by 
annular ends. In the space between the two hollow cones a water pipe is fixed. 
The said pipe proceeds from the wide to nearly the narrow end of the tuyere. 
The pipe terminates in a hollow ring surrounding the inner cone. The holiow 
ring is pierced with a series of holes or jets on the side turned towards the 
small end of the tuyere. The water with which the hollow conical space is 
filled is introduced by means of the pipe, and passing out at the holes or jets 
in the hollow ring, is delivered directly against the end of the tuyere which is 
exposed to the greatest heat. The water returns from the narrow end of the 
tuyere to the wide end, from which it passes away. In order to cause tie water 
on its return passage to play against the outer hollow cone, a collar is made on 
the inner cone at the back of the hollow ring. The collar directs the water on 
its return against the outer cone and keeps it cool. 

3194. J. C. BAYLEY, and D. CAMPBELL, John-street, Adelphi, London, “ Tire 
lighters and fire revivers.” —Dated 12th November, 1867, 

The composition consists of a mixture of wood, sawdust, turnings or shavings, 
tar, and resin, in about the following proportions :—W) and sawdust 28 Ib., 
tar 18 lb., and rosin 101b. The patentees prefer that insteyd of 28 lb. of saw- 
dust, that of about one fourth part of this quantity for wood turnings or shavings, 
3198, W. H. CRISPIN, Stratford, ‘' Artificial fuel.”—Dated 12th November, 











1867. 

This invention consists in an improved method of combin‘ng coal, coke, char- 
coal, and other substances atapted for the formation of artificial fuel, whenina 
state of powder or minute division.—Not proceeded with, 

8217. E. MADGE, Swansea, ‘* Reduction of sulphate of iron crystals.”— Partly @ 
communication. —Dated 13th November, 1867. 

The object here is to effect the reduction of sulphate of iron crystals, com- 
monly called green vitriol, in an economical manner. This product is larg 
obtained from the spent liquor or pickle used in the manufacture of tinned 
terne plates, and it is mainly to the utilisation of the product so derived that 
the invention is directed. The sulphate of iron is first placed on a drying plate 
and heat is applied thereto from above, the charge during the process of drying 
being exposed as much as possible to the action of the air. When the whole, 
or nearly the whole, of the combined water is evaporated, the product will be 
a soft porous substance retaining more or less the form of the original crystals. 
The charge thus prepared is then calcined on a hearth heated from below, but 
so arranged as to admit the air freely to the charge. The calcination is con- 
tinued at a sub-red heat until the charge has absorbed a sofficient quantity of 
oxygen, which will be known by its assuming a light brown yellow colour, and 
if not already reduced to powder it will crash with slight pressure being applied 
thereto, when it will be in the best possible form for being admitted to distil- 
lation. The charge isnext placed in retorts and sulphur fumes are distilted off 
in the ordinary way The fumes may be condensed in the usual manner in @ 
leaden chamber or in simple condeasers, as fuming sulphuric acid. The residue 
is peroxide of iron. 

3232. J. CLARK and A. ESILMAN, Glasgow, “Decomposing the sul- 
phides of copper, silver, nickel, cobalt, lead, barium, strontium, and calcium, 
and in obtaining copper, sulphur, and other products.”—Dated \4th November, 


1867. 

This invention consists in treating the materials referred to with persalts of 
iron, being based on the fact ascertained by the present applicants that the 
pefsalts of iron have the property of decomposing the sulphides ef the above- 
mentioned metals, separating sulphur, and forming a salt of the material 
operated upon.—Not proceeded with. 
$233. R. G. HaRcoURT, Birmingham, “‘ Fire-lighting material.”—Dated 15th 

November, 1867. 

The ingredients here employed are sawdust, pounded coal, pitch, resin, gas 
tar, and paraffin, petroleum, naphtha, or any other volatile mineral or vege- 
table oil or spirit.—Not proceeded with, 

243. M. CLARK, Chancery-lane, London, “ Refining copper.” —A communication, 
—Dated 15th November, 1867. 

The patentee claims, First, the application of air insuffiated into the bath of 
copper for effecting the expeditious refining of copper, as described, 'v> 
the reduction of the silicate of copper by the aid of a mixture of lime and 





al, or of li and , as described. 
3244, J. TEMPLEMAN, Glasgow, “ Manufacture of fire-lighters.”"—Dated \5th 
‘ovember, 1867. 


The patentee claims, First, the facture of p d, hard, tough 
fire-lighters with granular dry combustible body matter, and resinous or 
pitchy material combined, as a whole generally, and their use, substantially as 
described ; Secondly, the fi of P i, hard, tough fire-lighters 
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of a hollow or grooved form or conetruction, with granular dry combustible 
material combined, 





body matters, and resinous or as 
described; Thirdly, the and use of moulds for the compressing of 
Fo a ee chee Deng oth te compremed fe. 
Class 9.—-ELECTRICITY.—None. 
Olass 10._MISCELLANEOUS, 
Including all Specifications not found under the preceding heads. 
3031. W. E. DB BOURRAN, , “ Evaporators for concentrating saccha- 


This invention consists of a rotating a) 8 for concentrating saccharine 
finids by means of steam, some of the advantages of which are as 
:—First, as steam ig the only heat employed, there is no risk of 

a disco) i Secondly, economy, as the waste steam from the 

cane mill will suffice for the p . Thirdly, quickness of evaporation, 
owing to fthe constant rotation, Fr , saving of labour, as when the 
es pray is once set in motion, it requires no further attention, and if left a 
sufficient length of time will evaporate the syrup to dryness. The apparatus 
consists, mainly, of a basin or open vessel to receive the syrup, and a rotating 
evaporative composed of four cupolas (forming two hollow dome-shaped ends), 
connected together by about puengy-cteht tubes near the circumference, six 
intermediate tubes of the same diameter, and a master tube of a large size 
in the centre at each extremity of the tubes (which lie horizontally), two of 
the cupolas form a hollow dome-shaped chamber, containing two funnels for 
collecting the water of condensation ; and in one is a distributor of the steam 
as it enters through the hollow axes, all being made of copper. A ring of 
copper surrounding the central tube is provided with four (or more) arms, 
connected to a circle of about the di of the p , and being 
ge 2 midway between the two ends, serves to give solidity to the apparatus. 
e basin or o vessel is st on suitable wooden or metal frames, 
one at each , and ae Se ler the centre of the same. The end framings 
also support in suitable bearings the hollow axes through which the steam 
passes, and the necessary spur or other gearing for giving rotary motion to the 


eens, HENRY, Fleet-street, London, “ Balloons.” —A communication.—Dated 


, 1867. 

This invention cannot be described without reference to the drawings. 

=, AONE, Birmingham, “ Spoons, forks, £c.”—Dated 28th October, 
: 

The patentee claims producing, by rolling upon one or both sides of hoo 
iron at the required aiionses Spare pseu solid veads, ribs, or thickenea 
parts, or producing by rolling a continuous solid bead or rib on one side, and 
several solid beads or ribs at the required distances apart on the other side of 
the hoop iron, substantially as described and illustrated, which said solid beads 
or ribs or thickened parts, when the hooy iron is manufactured into spoons, 
forks, and ae give great strength to the handles of the said spoons, forks, 
and ladles. Also making the bead or rib by which the handle of the spoon, 
fork, or ladle is strengthened, separately from the blank, and fixing it in the 
blank, substantially as described and illustrated 
3040. V. V. DE CRESSALLES, Charing Cross Hotel, Strand, London, “ Appa- 

eter geigttoneh Aenmtinan ada 
5 3 

In constructing for obtaining motive power from rivers or streams 
of water, two endless chains are employed, extended between, and 
gearing with chain wheels on two horizontal axes, at a distance apart from 
one another. e endless chains are connected to one another by numerous 
rods or bars, which pass transversely across the space between the two chains. 
These rods carry paddies or floats which project out at right angles from the 
chains. The axes of the chain wheels supporting the chains are carried at 
such a distance above the surface of the water, that the paddles or floats on 
the jon of the chain below the chain wheels dip into, or are immersed 
in the water, whilst the paddles on the portion of the chain above the chain 
wheels are raised out therefrom. The axes of the rollers turn in bearings 
carried by vessels held at a distance a from one another by suitable 
frames and tie bars, so that the endless chain of paddles work in the space 
between the vessels, or the axes of the endless chains might be otherwise 
carried. The fixed guide rails are employed to keep the endless chains from 
sagging or swaying down as they pass from one chain wheel to another ; small 
flanged rollers carried on the ends of the transverse rods connecting the two 
chains run upon these rails, and thus the chains are supported. As the action 
of the stream of water upon the paddles or wings of the endless chains gives 
to these chains a continuous rotary motion, the chains, by gearing with the 
chain wheels, cause the axes of these wheels to revolve also. Motion may 
be transmitted from these axes to pumps carried by the vessels, and may then 
ped for irrigating varbopes, or the wrens btained may be employed to 

0 asi ie stream, or it m _ 
ry boats T a > it may be applied to other purposes. 
oe, 7 — and B. | at pe ee Pratt-street, Camden-town, London, 

Apparatus for preventing effluvia entering tanks or cisterns the waste 
pire at id 29th October, 1867. tie 
is invention relates to a means of preventing the admission of effluvia 
from drains entering eisterns by the waste pipe, as is commonly the case, and 
consists in the application of a lift-valve, fitting in a socket let into the bottom 
of the cistern or tank, which socket communicates with a pipe for carrying 
away the surplus water to the closet or drain. The valve stem passes up 
through a bridge piece and guide attached to the socket, a tube being fixed on 
the neck of this guide, supporting q float at the height to which the water is 
to rise. This float is connected to the valve-stem by means of a rod or chain 
passing down through the said tube, the length of the rod or chain being 
regulated as desired by means of a nut and screw passing through the float. 


—- <. P. SAVAGE, Hilgay, Norfolk, “ Machinery for excavating, raising, 











‘ing soil.”— Dated 29th October, 1867. 

The patentee claims, First, the arranging a machine for exeavating, raising, 
and depositing soil, with the endless chains of buckets to cut in advance of 
the travelling wheels at the sides of the machine. Secondly, the arranging a 
machine for excavating, raising, and depositing soil substantially in the 
manner described. Thirdly, the arranging a hine for ting, raising, 
and depositing soil, with a central chain or chains of buckets, working in 
advance of the carrying wheels, and between them, and also other endless 
chains of buckets on either side, working in front of the travelling wheels. 
Fourthly, the arranging a hine for ex ting, raising, and depositing soil, 
substantially in the manner described. Fifthly, the arranging a machine for 
excavating, raising, and depositing soil, and adapted especially for cutting 
trenches, with a chain of buckets working in advance of the travelling wheels, 
cut between them. 

3050. L. PERKINS, Seaford-street, Gray’s-inn-road, “ Actuating the valves of 
water and other meters.”— Dated 29th October, 1867. 

According to this invention the use of tap) or cams acted on by the 
piston or piston-rod is dispensed with, and the admission of steam or fluid to 
the cylinders which work the valve or valves of the engine or meter, or it 
might be the putting these cylinders in communication with the exhaust, is 
governed by a valve moving reciprocally with the piston of the engine, that 
is, that it shall both commence and end its stroke simultaneously therewith ; 
it may either be that the piston itself is made to form the valve, or an inde- 
pendent valve making an equal stroke with the piston or a stroke of any other 
desired length may be employed. The details of the invention are too volu- 
minous to be quoted here. 

3055, J..R, FENBY, “ draulic va 
Wich Ceecken tee gunmen, Valves for hy: presses, dc.” —Dated 

The patentee claims constructing the valves of a hollow cylinder, and a 
piston ot plunger working therein, the said hollow cylinder and piston or 
plunger and parts connected therewith being constructed and arranged sub- 








stantially as dreaded, whether the valve be worked by the direct motion of 
bd piston or plunger, or by a small supplementary valve of similar construc- 
3057. T.F, chambers, Strand, London, “ Colouring photo- 


. , Somerset 
graphs, &c.”—Dated 30th October, 1867. 

The patentee claims, First, tinting or colouring pl s, engravings, 
water colour and other drawings, or porcelain, by the several means and pro- 
cesses described. Secondly, he claims the use in the above processes of an 
intervening material or materials upon which is to be transferred by means of 
pressure, rubbing, and burnishing, portions of colour not required in the 
finished work of art, as and for the purposes described. Thirdly, he also 
claims obtaining an entirely novel effect in the process of tinting or colouring, 
by the employment of in the manner and for the purposes described. 
3058. J. H. JOHNSON, Lineoln's-inn-fields, London, ‘* Holders for whips, &c.”— 

A communication,—Dated 30th October, 1867. 

This invention relates to racks for holding whips and other like articles, and 
consists, mainly, in the bination with a skeleton or perforated frame of 
wood, or other suitable material, of an elastic binding or holding device, 
arranged in the perforations of the said frame in such manner as to hold any 
object placed or inserted in the perforated frame.—Not proceeded with. 

3059. EARL OF CAITHNESS, Hill-street, “ A tus for boiler ‘ 

_ Z an fr es 3 \pparatus for cleaning tubes 

's invention consists in the employment of one, two, or more long screw 
spindles, which are ly introduced through holes made for that pur- 
jan akw the tube plate next to the smoke-box. These screw spiadles, when 

oduced into the boiler, engage with one or tube cleaners inside the 
boiler, each consisting of a Perforated plate through the perforations in which 
the tubes are passed when being secured into the boiler. The holes in the 
cleaners are sufficiently “re to allow the cleaners to traverse freely along 
— from end to end, for the purpose of removing any deposit therefrom. 
Tere sons poseow, 2 Tyne, and J. JoBson, Poplar, “ Screw pros 


& 3 196 
This invention | ES ictine he tentin ¢ cho these or tale an 





THE ENGINEER. 
which the 


ing blades are fixed, and arranging the blades on different 
parts of its circumferen 
each part ot the boss forms a separate 


causing the piston to be 
or other liquid. Shs exh pee Sore the body of the pump, to one end 
and handle, 


3065, E. DONNER, Brussels, ‘ Apparatus for cleaning skins."—Dated 31st 
October, 1867. 

This invention consists of a method for skins from the coarse hairs 
(hemp, bristles, or sleekcoats) by a process ©! cination or combu: . In 
order to perform this operation the skin is first carded, and rendered flexible 
by moisture, then suspended by a hook upon a surface, inclined at an 
angle of 75 deg., or any other suitable angle, that part of the skin cor- 

ding to the tail of the animal being wu , 80 that the hairs on the 
skin have a tend to stand erect by their own weight. The inclined plane 
should be placed before the operator, who combs the hairs from the tail 
towards the head, that is, from the highest part of the inclined towards 
the lowest, thereby causing the said hairs to stand completely on end ; the 
operator then apptles a flame to the ends of the coarse hairs, which partly 
calcines them, after which he combs away the singed hairs, and applies the 
flame to those bristles that have not yet been removed. These two operations 
are continued, one after the other, till the whole of the coarse hairs are burnt 
away, and nothing is left on the skin but the down. 
3072. A. CHAPLIN, Chelsea, ** A for 
from sea-water.” — Dated 31st October, 1867. 

This invention consists, mainly, of a steam boiler in combination with a 
condenser, tank-feed chest, hand-pump, and arrangements of pipes 
and cocks, which render the apparatus self-acting, or nearly so, requiring only 
occasional attentions from the person in charge. The details of the invention 
hare two voluminous to be quoted here. 


3074. F. Taw, Falcon-square, London, ‘* Drawer suspenders, &c."—Dated 31st 
October, 1867, 
This invention consists in combining a sus er for the drawers with an 


ordinary brace buckle. This su er consists of a strap of leather, webbing, 
or other material, provided with button holes, or other means of attach t 


is made to fit the upper 
‘| ceeded 


fhe auld fan piral ‘theme is Mate, ey be wet. eee & eee 
t id or 5} a or or 
which the shade is caused to revolve by the action of the ascending current 
of hot air from the flame upon the inclined blade or spiral. This pivot or 
centre is carried by a tripod or other conveniently shaped metal clip, which 
of the chimney or globe df the lamp.—WNot pro- 
8085. A, G. AVENBLL, Bethnal Green, London, “ Support for packing or carry- 
ing bottles in cases,” —Dated Ind November, 1867. 
The patentee claims, fir-t, the construction of a frame or support for bottles 
fitting 1 into a case), whereby the bottles are supported either with 
their necks down or up, substantially as described. 


3086. W. BE. GepGE, Vanier ore, Strand, London, “* Hat cover.”—A com- 
munication. — Dated November 


, 1867. 

The improved hat cover which is the subject of this invention is made 
from sheet india-rubber, and in one piece, and by ad g this material a 
hat cover is obtained, not only proof but light portable, in a very 
small compass, of any desired colour, and economical in manufacture (being 
of one piece), but also possessing an elasticity which will permit it to adapt 
itself to hats varying in and shape, thus obviating the necessity of a par- 
ticular cover to each different hat. 
on, 5 PARRY, Newtown, Montgomery, “ Corsets."—Dated 2nd November, 

86 


The inventor proposes to form the body of the corset in two parts, a 
rated at the sides, the two edges on each side to be joined or laced being 
furnished with eyelets, through which the laces are d as follows :—The 
lace is first through the eyelets of the back of the body, through 
the corresponding eyelet of the front, then brought back through the next 
lower eyelet, and through the corresponding back eyelet, and the two ends are 
brought round together to the front, then a new lace is similarly passed through 
the next four lower eyelets, and so on all down the sides of the corset; the 
ends, or pairs of ends, are then attached ¢o a tab or strap on each side of the 
corset ; these tabs are provided with eyelets, when, by pulling the two tabs 
together towards the front, the whole series of laces will be simultaneously 
tightened, and the tabs are then secured to a hook attached to the oa 
of the front or middle busk of the corset. The invention consists, y, 
in a new method of the ends of the busks from escaping from the 
corsets. —Not 
3089. J. J. Hicks, Hatton-garden, London, ‘* Manufacture of backs and handles 

- Rega metiree ag A Foust, 1867, ai a 

‘or the purposes of this invention the patentee employs earthenware of a 
colour closely to imitate that of ivory, the colour being copied to the entire 
b wi 








to the drawers, which strap may be attached to the brace buckle in any con- 

venient manner.—Not proceeded with. 

3076. J. STURGEON, Bolton-le-Moors, “Machinery employed in getting coal, 
&c.”—Dated \st November, 1867. 

This ir ion has ref to a previous patent granted to the present 
patentee, dated 2nd July, 1867 (No. 1927), and relates, First, to an improved 
system of opening out or driving headings in and other mines by 
means of machinery worked by com: air or other fluid. In opening 
out or driving headings, it is usual first to undercut or hole a certain 
portion of the work for the required width of road, and to cut nicks verti- 
cally at each end of the undercut portion, in order to break away and remove 
the material. This improvement consists in so arranging the machinery for 
cutting the said nicks as to give them a curvilinear or arched direction 
upwards, instead of cutting them in a straight perpendicular line. By this 
means, when the material is broken out as above stated, the sides of the drift 
or cutting will be left of an arched form, thereby affording a better support to 
the roof than if the sides were left perpendi to the base or floor of the 
mine, 

3077. H. and G. S. HUNTER, Liverpool, “ Hats and caps.”—Dated 1st Novem- 





ding to this tion the inventors place between the body of a hat 
or cap, and its lining, a series of small tubes, or they coil, or lay in, one long 
length of tube, made of elastic, gum, oiled silk, or other elastic or flexible 
material. These tubes, or the coil of tube, are made of a circular, oval, 
square, or other form in section, and are either closed at the ends to prevent 
the air in them from escaping or are left open to allow the air to leave and 
enter when the hat or cap is in use.—Not proceeded with. 

3078 G. HAyorAFtT, Lombard-street, London, “ Apparatus for filling flasks 

with gunpowder.” —Dated \st November, 186 

For the purpose of this invention the inventor employs a circular stand, 
capable of holding a number of flasks, canisters, or receptacles; the circular 
stand is supported by and capable of revolving around a fixed central pivot 
(by preference of brass), projecting ¥ from a table or bench. The reyolving 
stand is composed of a wooden spindle, c: ing ‘9 discs, one at its upper 
end and the other at its lower end. A hote 8 bored upwards through the 
centre of the spindle, passing up from the lower end nearly to the upper end 
thereof, and at the — end of the hole is fixed a brass cup, which is to rest 
on the top of the fixed brass spindle. The wooden s lle is of such a length 
that the dise carried at its lower end shall be at a distance above the table or 
bench. The lower end of the naar spindle is made to fit c ly to the bottom 
of the fixed metal spindle, so that the frame may furn truly in a horizontal 
plane around the spindle, without sweeping or oscillating. By this arrange- 
ment for supporting the revolving frame all risk of explosion is avoided, as 
the metal bearing which supports the frame, and upon which it turns, is sur- 
rounded and enclosed by the hollow wooden spindle. The upper and lower 
dises of the frame are at a distance apart from one another, ewhat less 
than the height of the flasks, isters, or receptacles to be filled. Through 
the upper dise holes are bored, at equal igtennees apart from one another, 
around its outer circumference. As many holes are bored t h the disc as 
the number of flasks, canisters, or receptacles the frame is ded to hold. 
Above each of these holes is a funnel, with @ déseending tube, which passes 
down through the hole in the dise. On the upper surface of the lower dise are 
placed radial divisions, between which the lower ends of the flasks, canisters, 
or receptacles to be filled with powder are held. To the flasks into the 
frame, the mouth of the flask is first placed over the Jower end of the tube, 
descending from one or other of the funnels c: by the upper disc ; the 
lower end of the flask is then moved inwards is the central pivot, to 
bring the flask into a vertical position ; the bottom of the flask will then rest 
on the upper surface of the lower disc. The upper outer edge of the lower 
disc is bevelled off; a guard, ring, or hoop, is fixed around the holiow spindle 
to act as a stop to prevent any of the flasks being pushed in too H ne hen 
using this apparatus for filling flasks, the revolving stand is first filled with as 
many empty flasks as it is constructed to hold ; measured quantities of powder 
are then poured in succession into each of the funnels carried by the revolving 
stand, and this is readily done, as the person filling the flasks can bring them 
round in succession to receive their charge of powder.—Not with. 
3082. M. A, SouL, Leadenhall-street, London, “ Tools for securing 

bolts ed in the construction of timber ships, &c.”—A comm 
—Dated 2nd November, 1867. 

This invention consists, First, in an improved mode of fastening the bolts. 
The bolt having been driven in the ordinary manner is, at its end, screwed or 
provided with a thread, by means of a suitable tool or instrument, and the 
wood surrounding the end of the bolt having been cut out by another tool 
suitable for the purpose, a metal nut is screwed on the bolt end, so as to fit 
the counter-sunk recess thus formed. Where the invention is to be applied to 
ships already built upon the system of hing, the clencher and the was 
ring are first removed. The invention consists, Secondly, in the ins’ ent 
or tool for cutting the thread on the bolts, which is a die stock of novel and 
peculiar construction, posed of two icireul , held er and 
adjusted by suitable screws, springs, and collars. This instrument is used for 
the purpose of cutting the thread on the bolts, when in their proper position. 
The invention consists, Thirdly, in the instryment oer tool for cutting or forming 
the countersunk holes in the wood for the reception or admission of the metal 
nuts.— Not proceeded with: 

3083. W. DAROEY, Glasgow, ** Strengthening gates.” — Dated 2nd November, 1887. 

This invention relates, in the First place, to an improved latch and catch 
for securely retaining gates when shut, at the same time so arranged that the 
gate may be easily opened. The latch consists of an jron bar, movable on a 
central pin, fixed into a socket in the end upright of the gate. e outer part 
of it passes into the catch and is firmly su by a staple, and the inner 
end of the latch may be provided with a ht so as always to maintain the 
Jateh in such position that it must fall into the catch as pe fy Aber The 
cateh consists of an iron frame or staple, driven, or oth se into the 
gate post. The under side of the catch is formed inclined, until the catch 
itself is met by the inclined portion, so that, as the gate is being shut, the 
latch is depre: by the inclined part of the catch, until the h is met, into 
which the weight of the opposite end raises it, and by which gate is then 


firmly secured. The staple in the gate by Ly asu to obyjate the 
lateral strain on the latch also passes over the sta in te gam post, 
e the inven- 








the metal 
unication, 








and thus adds to the security of the fastening. Th part oft 
tien relates to an application for strengthening gates. It édnsists of an iron 
strap fixed to the upper bar of the gate, and in the back end of this strap a 
bar is fixed by nuts. The bar is secured to the upper of the heel of the 
gate, thus forming an efficient stay or s to the body of the gate, whilst, 
at the same time, if it is ever required to tighten ~) int of the gate, this is 
effected by tightening the nuts on the screwed part of the bar. 
3084. J. ScorT, “road, London, “ Shades and other lamps.”—Dated 
se See mace at 
This invention relates to a peculiar construction of shades for gas and other 


lamps, and to the mode of fitting and applying the same to such iainps, the 
object being to obtain a continuous foratory of 8 80 long as 
the light enclosed is burning, whereby an excellent um for 
the display of advertisements an: businate announcements of , or for 
showing a succ of omamental designs, , Or other devices, which 
are to be printed or to, the surface of such 


juced on, or . 
revolving shades. In carrying out this invention it is proposed to manufac- 
ture a shade of any desired shape or configuration, and of any suitable mate- 
rial, whether opaque, tran 





sparent, or semi-transparent, or and to 
fit or mount into the end of suc le. v tne or hax 1 
é saber Of Helin ¢ hats don ee or fn liéu ae 


fan composed of am 





it of the body, or only to the surface thereof, as be well under- 
stood. The mode in which he prefers to make and apply the backs and 
handles! for hair and other similar brushes is as follows;—He moulds or 
shapes the back and handle to any desired pattern, and in one piece of the 
clay or body, such back being provided with an undercut recess in the face 
thereof. The brigtles are inserted in a suitable fo; ion, and such founda- 
tion is placed in the undercut recess, where it is hel cement, or by other 
suitable means. 
3092. W. COOKE and W. FRANCIS, Clapham, “ Mats and matting.” —Dated 2nd 

November, 1867. 

This invention relates to the manufacture of mats and matting for cleansing 
the feet, covering floors, packing or wrapping, and other pestoeet, and con- 
sists, chiefly, inthe adaptation to such manufactures of the interior portions of 
common cane, such portions being usually wasted or destroyed after their 
separation the exterior portions of the cane which are em in the 
manufacture of chairs, and for other like purposes. In carrying the invention 
into practice this refuse portion is divided or separated into fibres of suitable 
thickness and ey ey 6 and is then ready for use. In the manufacture of 
mats for cleansing the feet and similar articles the cane fibre may be inter- 
woven with s' or cords of hemp, cocoanut ur other fibre, and afterwards 
cut or divided to form the desired brush-like surface. 

3096, J. FRASER G. DUNOAN, Liverpool, “ Counter check books,” —Dated 
4th P Sencurlagy A 


* 

The object of this invention is to provide the said check books in such a 
form that the labour of checking the receipts will be greatly reduced and 
much time saved. For this the inventors print the invoice heading on 
the faces of the sellers’ checks in the usual manner, but instead of printing 
the distinguishing numbers or characters on the faces of the slips, they print 
them on the back thereof, on all the three portions, on a part not likely to be 
written over. By so doing the distinguishing numbers or characters appear, 
one on the back of the buyer's chet, which is of no importance, and the 
other two, from the mode of use above explained, on the same sides of the 
counterfoil and seller’s check on which the writing and figures appear. The 
cererecoting O10 hing numbers or characters are printed at one opera- 
tion, slip ip, by consecutive manhering or any ordinary reins 
machine or press. LD ayass-d they usually = on large sheets, bot 
and after they have been perforated, and cut out the slips, which are - 
wards bound up inte books of the required size.—Not proceeded with, 

3097. W. DICKINSON, “+ Joining leather or other material in the construct- 
‘ng or of or driving belts for machinery.”—Dated 4th No- 


vember, ° 
The ntee claims the ication and use of nails, or headed end pointed 
pins of wrought iron, or other suitable metal, and washers or burs, to form 
or constitute rivets in the construc’ or repair of mill straps or driving belts 
for machine 
3102. A. A. L. HARRISON, Brompion, London, ‘‘ Label band.”—Dated 4th 
Movember, 1867. 
This improved label band for holding papers together is formed by com- 
bining two parallel or strips of tin or other metal with one or two 
according to the and strength for which the bands may be required) 
india-rul bands ing through removable wire links, fixed at both ends 
of each of the two Un plates into tubes made by turning inwards the long edges 
of the tin plates. ‘hese wire Jinks are somewhat in the shape of a horse 
shoe; they would be slightly bent towards the curved end, and these curved 
ends would be envel with brass metal or tin movable tubing, and if one 
india-rubber band only be required it would be inserted through the links, 
and would run through the ves formed by the tubes. But if two india- 
rubber bands are prauired ey would not pass h the grooves, but each 
would oy through the two opposite wires of the tin plates. The tin plates 
would PA a ste i and the outside surface of the upper plate wauld hold an 
adhesive gum label. Where one india-rubber band only is used the 
construction of the plates would be as follows:—The tubes would not be 
carried throughout the whole length, but the space of an inch or thereabouts 
would be interposed in the middle of each of the two tin «, and that 
space of tin would be folded on either side the depth of the tube, and parallel 
ith the Tage) , but leaving a small interstice for the insertion of the 
india-tubber, which this part of the plate would shield from the rubbing of 
any papers held by ‘‘ The improved Label Band.”—Not proceeded with, 
3107. W. E. NEWTON, Chancery-lane, London, ‘‘ Covering tron or steel plates 
with .”"—A communication.—Dated 4th November, 1867. 
This invention relates to the covering of steel with copper, and consists, 
First, in pograting or of! ise roughening the surface of the steel to be 
¥ placing the serrated steel with the copper 
sui » with borax or t rs’ flux between 
e two plates, after which the two plates are placed upon a thick bed plate 
of cast iron or steel, previously heated to or above the melting point of copper. 
This bed plate is placed on the lower dise of the press, the upper disc of which 
is e hollow, and with a non-conducting substance inside. Pressure is 
> the steel te, by expanding under heat, the hot 
or melted c r wi forced into indentations and body of the steel, 
and as the steel cools it will be closed up, thus fastening the copper thereto, 
and producing a permanent adhesion or union of the two metals. 
sill. EN aay ae Paris, ‘‘ Closing doors or windows.” —Dated 5th November, 
i 


This invention cannot be described without reference to the drawings. —Yot 
115. H. GMITH, Little Préntty-lane, London,. “ Unibrellas, d&c.”—Dated bth 


Movember, 1867. 
Thjs invention lates to means for effecting the connection of the ribs and 
the stretc' vhost well as of the ribs and stretchers to each 
other, so as fo obtain simplicity in the action of the parts with other advan- 
tages. Also, the improvements relate to means for effecting the locking of 
the runner of the stretchers either when the umbrella, parasol, or sunshade is 
wom & dete. For these purposes the end of each rib or stretcher attached 
the w 8 


formed spherical, or with a ball at its end, and these balls or 

phericg) | are ved into shaped recesses or sockets 
ormed in the wheels, w ey are covered and held securely by 
aco or left from the recesses or sockets in the 
8 cai to admit of sufficient play for the ribs and stretchers. 


The end of each stretcher attached to the ribs is also formed 
is received between two hollow surfaces in a plate on each rib. The 
ings are retained by rivets, screws, burnishing. 
to te removed and replaced when required 
nected to the stretchers, is grooved to run upon @ fin or feather on the um- 
brella, parasol, or sunshade stick, or it is provided with a fin or feather to run 
in a groove in such stick. A spring acts in corresponding recesses to 
hold the runner in position, either when the umbrella, parasol, or sunshade is 
or closed, Stops may be used to control the extent of motions. The 
pa they may be provided with a knob or milled ring.—Not proceeded with, 
6116. H. ADEANE, , Hampstead-road, London, ‘‘ Apparatus for 
eyes from wind, dust, snow, &c.”"—Dated 5th November, 1867. 
vention has improved apparatus for pr the 
eyes wind, dust, snow, and the incl of the her, sts 
ofa of which is fitted to the forehead, the 
middle eyes, and a third or lower part declining to 
and joined by means of pivots or 
anaes at each t 
the » and ‘or 
each side of the a movab 


» also a piece j 
forehead clip for the purpose of fixing the frame to 
or bracket is provided 
of firmly keeping the frame cutealed. The frame te be hb Ant, either 





of the whole to various siged faces. At 
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ivots or hinges, capable of being folded when not in use, the whole or part to 
be other suitable whether transparen 


covered with gauze, net, or t 
or otherwise, for the protection of the eyes.—WNot proceeded with. 
3119. A. M. CLARK, Chancery-lane, London, ‘‘ Raihoay and other brakes.” —A 
communication.—Dated 5th November, 1867. 
This invention cannot be described without reference to the drawings. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

On ’CHANGE IN BIRMINGHAM AND WOLVERHAMPTON: Quiet Trade 
—TuHe SrRike oF PUDDLERS: Continued Dropping in of Men: 
Most out at Westbromwich: Masters Decline to Discharge New 
Hands: What Markets are Open for the Men : Great Britain the 
best Market: Compared with the United States: Masters Won’t 
Give Way—Pic Iron: Little Doing: Prices Declining—DUDLEY 
AND East WORCESTERSHIRE IRON AND CoaL Trapes-—Wo Im- 
provement : The.Coal-in-boat Question: Localities Mentioned — 
THE Factories Act: /ts Partial Operation—THE WORKING 
MEN OF BIRMINGHAM UPON NaTIONAL EpucaTIon. 








"Yesrerpay (Thursday) in Birmingham, and on the day before 


in Wolverhampton, the usual weekly meetings of ironmasters 
were held, and were moderately attended. The trade was reported 
quiet, but improving slightly. Neverth should the men 
resume, it is believed that the orders in would be worked 
out in a very short time, and the activity be no greater than it 
was before the strike commenced. Much Lee gg ae to the pro- 
gress of the trade was still experien by reason of the 
refusal of many of the men to resume at the drop in wages. 
The force of the strike is now mostly felt about Westbromwich. 
Nearly as many men as are required have resumed on the other 
side of Dudley, and the same may be said of Wolverhampton, Bils- 
ton, and Willenhall. On Tuesday Messrs. Wright and North set 
on more new men at their Monmoor Green Works, Wolverhamp- 
ton, and on the following night several of the old hands resumed. 
All the latter were ready to begin if by the new hands being dis- 
charged they could be given their furnaces; but the firm declined 
to discharge any of the new men. Several of the old hands then 
asked for and obtained their disc! » but a few of them, even 
after they had got their notes, thought better of it, and at once 
began to get up theirfurnaces. The man whose earnings were pub- 
lished last week was told by Mr. Adams that he would not be 
made a ‘‘ victim” of, but that if he could not find work elsewhere 
he should be again employed at the Monmoor. At the Cleveland 
Works of the same firm some of the new hands have left 
because they say they have been threatened by the turn- 
outs. With reference to the strike it has been remarked: 
The men have to consider whether there is any other market to 


The Willenhall lockmakers report that the trade in trunk locks 
is not quite so brisk, but Spanish locks are in better request. 
For iron and brass padlocks and bolts the inquiries are more 
numerous. 

At Wednesfield and Heath Town business is improved. In the 
port ne rng ng of hame chains, which has been recently 
estab! there, is fi 


There is a better demand for chains and anchors abet 
although trade there is still depressed. The inquiries for t 
nails are i in number. eee 

The Factories has been slow in coming into anything like 
working order in South Staffordshire. This has resulted from the 
unfortunate circumstance that the gentleman who was appointed 
to that district as the sub-inspector had really come there from 
Belfast for the benefit of his health, it being his native neighbour- 
hood, and has been unable to devote himself to the duties of his 
office, and is still an invalid. Within the past few days an 
assistant-inspector from Lancashire has gone into South Stafford- 
shire, and is there visiting the factories. As a result establish- 
ments which were kept open beyond the authorised hours have 
now commenced to close at the stipulated time. So far the 
change has not been complained of, and we know of cases in which 
the alteration is rather approved than otherwise, notwithstand- 
ing that there will be an increased cost resulting to the employers. 
In relation to the ironworks the provisions of the Act have been 
carried ‘out from the beginning with tolerable correctness. The 


medical inspectors speak of the readiness which the ironmas' 
— to carry out all their suggestions. Ts 
he working men of Birmingham, as nted by the Trades’ 


cil of that town, have pronounced as follows upon the question 
‘national education:—‘“‘ That in the opinion of this council it is 
absolutely necessary that a national secular system of page | 
education should be established; that such system would best 
romoted by local authorities having the power, and, if necessary, 
les compelled to levy rates for that p e, and by assistance 
in the shape of Government grants; but that such schools should 
be absolutely free and open to all classes of the community.” 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiverPoo. : London and North-Western Railway (Runcorn Bridge) 
—TxE Iron TRADE OF WEST CUMBERLAND—CLYDE NAviGa- 
TION—NORTH-EASTERN District: 7'rade Gossip : North-Eastern 
Railway: River and Harbour Improvements : Cleveland Iron 
Trade—STaTE OF TRADE: South Yorkshire: Leeds: Sheffield. 

Tue London and North-Western Railway bridge at Runcorn is 

now all but completed, and it is expected that the lines which are 

to 





which they can readily transfer their labour with a r bl 

prospect of obtaining better wages, or whether, in the event of 
their remaining out a sufficiently long time, they could so far affect 
the demand for iron as to cause prices to improve and thus bring 
up wages. To accomplish the latter as things now are would be 
out of the question. If South Staffordshire was to keep two-thirds 
of its works closed for three months, the rest of,the country would 
be quite able te supply the demand without feeling any pressure. 
There is no British locality to which labour can be transferred 
with a prospect of better wages. There is either a depression or 
quietness in all, Even in the North of England, where the most 
activity appears to _— the trade is reported to be far from 
satisfactory. The Continental ironworks are out of the question, 
for their labour is from 25 to 30 per cent. cheaper than in En land. 
America is the Zl Dorado looked to by many, but th the 
wages earned in the ironworks of that country (such of them 
as are in operation) are absolutely higher than English wages, 
they are not worth so much as wages in this country. We have 
it on the authority of the Chicayo Tribune, that on comparin 


ironworkers’ wages in England and in America with the cost of | { i 
| railway iron has been sent from the Tyne dock during the past 
| month ; the shipments of coaland coke have been about an ordinary 
iron workers. There is only another point Which ought to be fully | 


provisions, houses, clothing, &c., in each country, the Englishman's 
wages are worth 33 per cent. more than those of the American 


considered by the roen in estimating their prospects of success. 
Are the masters likely soon to give way and to open their works at 
the former rate of wages? The hesitation which marked the 
earlier stages of the wages movement in this district shows that 
these was a reluctance on the part of many firms to make the reduc- 
tion, but that hesitation proceeded not from those least able to 
stop their works, but from some of the wealthiest members of the 
trade. They have now determined to reduce prices and wages, and 
they will undoubtedly adhere to their determination, especially as 
their prices have been already reduced. The second-class firms are 
greatly interested in carrying the reduction, and hence they have 
the greatest possible ind t for remai . Now these 
are the main points which ought to have consideration in endea- 
vouring to arrive at the chances which the men have of securing 
for themselves a successful termination to their strike. 

There is no improvement to note in the pig iron department of 
the trade. Prices are less firm, and are, in many instances, 2s. 6d. 
below the rates which prevailed earlier in the quarter. All mine 
pigs can now be from £3 15s., and common forge from 
£2 12s. 6d. 

From the Dudley and East Worcestershire district the informa- 
tion to hand is to the effect that the men who have been out are 
receiving little or no out-pay from their Union, that the masters 
are affording them help, and that they are gradually resuming, 
disgusted with their Union, and by no means prepared to adopt 
the suggestions of certain of the leading officers of it, who do not 
even yet discourage a continuance of the strike. As to the coal 
trade, there is but a meagre demand for lumps, but for “‘ kibbles ” 
and slack the trade is brisk; now that the puddlers are 
going in the requirements for the former will be much 
increased. The objection raised some time ago by certain 
parties to the loading of large boats, unless the weight 
of the coal, lumps, slack, and ironstone is ascertained by having 
each sort weighed before it is put into the large boats, is strictly 
carried out by the agent of the Earl of Dudley, who is the 
coal proprietor in the district. Others are understood to be 
still adopting a loose method of doing business in this respect, 
virtually giving away part of their coal to sell the rest. The sub- 
ject must come before the trade as a body, and the practice of 
weighing, and not gauging, must be adopted if the quantities are 

. accuracy, The question is of _—— 





to be arrived at wit 

importance, because of the lessening quantity of the thick 

= is chiefly mined in the Dudley and East Worcestershire 
istrict. 

The indications of a revival of the trade of Birmingham have 

been again visible during the past week. As to the fore 
market the change has been but slight, but it has been for the 
better. The latest advices from Australia are reported of as 
having been favourable: and disclosing that at Melbourne and 
Sydney the stocks of hardware are considerably reduced. There 
is an increase in demand from Mexico and on account of the 
Continent the reports being received are still satisfactory. The 
Germans are better customers, and the amount being done with 
the Levant, the Egyptian, and Mediterranean markets are doing 
an average amount. With Italy a moderate trade is being trans- 
acted. The same remark applies to Sweden and Norway and the 
North of Europe. 
_ In Wolverhampton there isan improved demand for agricultural 
implements, chiefly on account of the home trade. Japanned 
ware commands a moderate inquiry, and tinned ware is better sold. 
The galvanised iron and plated ware makers are busier in the lead- 
ing departments of their trade, and ‘the makers of secure locks, 
— safes, hinges, bolts, and door springs are better em- 
ployed. 

At Bilston the japanners and tinplate workers re a slight 
improvement, though the condition of the trades Pe that — 
generally is very di i 








disco . At the iro i 
_ are 60 in ow foundries the orders ' 


+ it with the system of the London and North-Western 
will be finished in September. The bridge was to be tested yester- 
day; it underwent a preliminary trial a few evenings since. 

The iron trade of West Cumberland continues somewhat dull. 
Several seams of coal of more or less value have been discovered 
of late in Cumberland. The ironworks at Maryport are 

rogressing rapidly, and the foundation of one of the 

urnaces has been Iai The Furness Railway Company has 
determined upon closing the yard at Preston-street, Whitehaven, 
hitherto used for repairing and partially renewing the rolling 
stock of the line. The whole of the workmen, with the exception 
of three, will be drafted to Barrow. : 

The Clyde Navigation has a bill now pending for powers 
to raise an additional £600,000 for the execution of a graving 
dock which is contemplated, and certain other works which are 
now in progress. The present borrowing powers of the trust are 
limited to £2,000,000. The number of vessels arriving annually 
in the Clyde is 16,000, and the only graving dock at present upon 
the Clyde is a private one belonging to Messrs. Tod and Macgregor. 

As regards the north-eastern district we may note that but little 


average. The screwcolliers appear to be now running permanently 
between the Hartlepools and several French ports. Screw colliers 
are also running from the Hartlepools to Swedish and Norwegian 

rts, and many timber cargoes are being brought homewards. 

he directors of the North-Eastern Railway Company have let a 
contract for the construction of the Norton branch of the West 
agp 2 section to Mr. Prior, of Shields. Several new sinkings 
for coal are being pushed forward in the great Durham coalfield. 

A new colliery to be opened on Whit = Lanchester, by 
Messrs. T. D. Stewart and Dormand, will ship its coal at this 
dock. The number of furnaces in blast in the Cleveland district 
is eighty-six, and there are forty-seven out of blast. The rail and 
bar iron mills of the Cleveland group are not too well supplied 
with orders, but the plate mills are pretty well — in conse- 

uence of the increased activity prevailing in the shipyards of the 

'yne, the Wear, and the Tees. Considerable shipments of rails 
have been made during the last few days, and it is understood 
that part of an order for rails for the Lancashire and Yorkshire 
Railway Company has been placed with the Darlington Iron Com- 
pany. The make of pig iron is equal to what is now regarded as the 
average, and considerable shipments have been made to the Conti- 
nent. The Glencairn steamer is now engaged in the conveyance 
of Cleveland pig between Middlesbrough and Scotch ports. 

The iron trade of the South Yorkshire district remains without 
much alteration; there are some fair orders on hand for rails, 
sheets, plates, &c. The demand for railway matériel has some- 
what incre: There is little or no improvement in the coal 
trade, and no increase in the tonnage going to London and the 
south, The business doing in steam to Hull and Grimsby is 
not very active, and for Lancashire the demand is also quiet. 

At Leeds there is not much activity in the iron trade. The 
forges are all on short time, and but few orders are coming in. 
The tool and machine houses and the engine fitters are slack, and 
the other departments of the iron trade are languid. 

At Sheffield business is considered to have somewhat improved 
of late. The demand for steel for manufacturing purposes has 
increased. The railway trade is scarcely so active, but a fair 
amount of business is being done. More inquiry is noticed for 
heavy goods, and an increased amount of employment prevails at 
the rolling and plate mills, 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent.) 

Tue IRON TRADE: Rail Mills tolerably well Employed : Prospects 
more Encouraging, and a better Feeling Springing up: Large 
Shi ts to the United States, and‘Continuation of Favourable 
Advices: Shipments to the Russian Markets: Interception of 
Orders by Belgian Makers: Inquiries from India below the 
Average: No Material Change in Continental Inquiries: Home 
Orders Given Out a little more Freely: Probable Restoration 
of Public Confidence in Railway Securities—Tue Pia Iron 
TRADE — THE TINPLATE TRADE: Jncrease of Orders from 
America and Canada—TuHE STEAM CoAL TRADE: SOUTH WALES 
PRODUCTS AT THE HAVRE INDUSTRIAL EXHIBITION—RESTARTING 
THE PONTYGWAITH’ PIT—INCREASE OF OPERATIONS AT THE 
FERNDALE COLLIERY. 

BUSINESS is reported by some of the ironmasters in the district 

as being alittle more buoyant, and the hands employed at the 

—— —— 7 — of Prepeans a said to be 

tol ly well employ are decidedly more encouraging 

than they have been for some time past, and it is evident thata better 
feeling is gradually springing up. To the United States’ consider- 
able quantities of rails continue to be shipped, and advices from 
that quarter are tolerably favourable as to future requirements.' 
The new lines to be made, and the relaying of some hundreds of 





miles of permanent way in the United States, will require’a very |. 


peo th mages Asad and other matériel, and as that country has 
hi obtained most of her requirements from this district, 


} collieries will 
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India are below the average, but the surveys om 
that country for the extension of railways will no dou! 
increase in the demand before long. From the Continenta 
the inquiry shows no material change, and the exportsare compara 
tively si The home railway companies continue to purchase 
with caution, but orders are being given out with greater freedo 
than they have been of late. The Great Northern Railway Com- 
pany is in the market for a tolerab! quantity of rails and 
chairs, and the Lancashire and Yorkshire Railway Company isabout 
to give out an order for 10,000 tons of rails. e statement made 
by Sir iel Gooch, chairman of the Great Western Railway 
Company, to the shareholders that they now had plenty of money, 
will undoubtedly tend to a restoration of public confidence in that 
ant Go ee gees, — oa as a 
on a basis — activi’ ill again prevail 

home trade. bee ey amount of business doing in pigs, and 

rices are somewhat firmer. 

. The tinplate trade is a little brisker than it has been of late, 
owing to the increase of orders from Canadian and American 


e 
see 
He 


houses. 

Steam coal proprietors are fairly placed for orders, and large 
quantities oll been shipped during the week .to the mail 
packet stations, Mediterranean ports, and markets, and to 


the Continent about an av quantity has been fo 
From South America the dement has slightly fallen off; but this, 
no doubt, will only be for a limited period, as supplies are 
bought with Gy tappezonr Raed ieand ty for —_ —_ 3 a 
iti i emand, and as 0; ions at the vario 
Cllieries will be Boesicd on a oie than of late, 
there will probably be a considerable increase in 1 : 
In cuaniene of ominous reports in circulation respecting 
the stoppage J the Taff Vale aa Fotoreill, a donate 
ited upon the i rietor, Mr. Fo pra 
on to pm the Taff Valo Works in order to obtain men for the 
double shift at Aberdare, but to continue operations as usual at 
both establishments. The company, having taken into considera- 
tion the request of the petitioners, have decided to comply with 
their request, for which the men at Treforest ought to be deeply 


teful. Ls . . 

Among the articles to be exhibited at the forthcoming Industrial 
Exhibition at Havre will be a lump of coal from the Gadly’s 
Works weighing 33 cwt., and a sample of iron from the same 
works, which it is believed will cause considerable attention. 

It is rumoured that the Pontygwaith pit, which has been closed 
rather more than ten years, is about to be restarted, and should 
this prove correct, nearly the whole of the property in the Rhondda 
Valley will be occupied. ‘ 

Two new shafts are about to be sunk to enable operations at the 
Ferndale colliery to be greatly extended. Both pits are to be 17ft. 
by 12ft. in the clear, and about 260 yards deep. The 
is a heavy one, and the contract for the whole of the work has 
been let to Mr. William Miles, formerly manager of the Abergorki 
colliery, Ystrad Valley, who not only sunk that pit, but was 
manager there up to a very late period. 





PRICES CURRENT OF METALS AND OILS. 























1868. (1867. 
CorreR—British—cake and tile,| 2 8. d, s z @ £46. 4. 
POF tom ...esceeceeneeee 80 0 0.. 838 0 79 00..89 00 
Best selected ....++- oye--= | 83 0 02. 86 0 81 0 0.. 82 0 0 
BHO ....00 coovccce Foo voce 85 0 0.. 87 0 $2 0 0.. 8 0 0 
Bottoms... ....cccccesesesese 88 0 0..90 0 8 0 0..99 0 0 
Australian, per ton .«.+++.« 8110 0.. 83 10 81 0 0.. 87 0 0 
Spanish J ccceces eFeceee 0.. 77 0 7300.000 
Chili Bars..... eecccccese 7610 0.. 77 0 71210 0. 00 0 
Do refined ingot" .....++.- 0.. 30 0 79 0 0..89 0 0 
YELLOW METAL, per lb. ..... % O00 007 0 0 7% 
IRON, pig in Sco’ » tOD...6- 212 O cash. 213 6cash. 
, Welsh, in London ...... 5 0.. 615 615 0... 700 
ecceccce 610 0.. 6 0 600.65 0 
Staffordshire..| 7 5 0.. 0 0 710 0.. 715 0 
Rail, in Wales......+--+--+-| 510 0.. 6 0 6 oO. 0. 65 0 
Sheets, singles in London... | 9 5 0.. 0 0 910;0.. 000 
0.. 810 810 0. 000 
0... 710 710 0.. 000 
0.. 10 5 10 5 >: ” " 4 
LEAD, Pig, Foreign, per ton 0... 0 0 19 10 0.. 
English’ WB... 21 5 0.. 0 0 0/2115 0.. 22 0 0 
Other brands 19 7 6.. 19.10 19 17 6..20 2 6 
Sheet, milled. . 20 56 0.. 0 0 20015 0... 000 
Shot, patent ......++ 2210 0.. 22 15 23200. 000 
or 2015 0.. 21 0 91 °00..21 5 0 
White, dry.. ...++++ 27 0 0.. 29 0 29 0 0.. 2910 0 
ground in oil..... 26 0 0.. 29 0 28 0 0..30 0 0 
Litharge, W.B. ...«+ 24410 0.. 0 0 % 00... 000 
QUICKSILVER, per bot. . -| 617 0.. 0 0 617 6. 006 
SPELTER, Silesian, per ton .... {| 20 10 0.. 20 12 21 00..21 5 0 
English V & S..ccceeeeeeess| 20 5 0.. 20 7 000. 000 
ZINC, ditto sheet ....cccoseseee | 25.10 0.. 26 0 27700.. 00 86 
STEEL, Swedish faggot .......6) 0 0 0.. 0 0 000.000 
Keg.ccccccccesccsees 1415 0.. 15 0 000%. 0080 
TIN, Banca, per cwt.. 416 0. 0 0 41 0. 41110 
Straits, fine—cash . 41210.. 0 0 450... 4 510 
For arrival .... -| 418 0. 0 0 460. 47 0 
English blocks ... -| 410. 00 480... 490 
Bars ...crsccccesccvcce® ° 419 0. 0 0 49 0. 410 0 
Refined, in blocks ....--..| 5 1 0.. 0 0 411 0. 412 0 
TINPLATES, bx of 225 sheets 
a ee ti th. 5S f4Gc 188 
IX ditto.... 170. 18 110 6.. 112 6 
IC charcoal 180. 19 110 0. LM 6 
IX ditto .. 1M 0. 115 116 0. 117 6 
COALS, best, per ton ... 17 0 0.. 18 0 19 00.000 
r sorts 000.00 4 a 4 4 4 
OILs, r tun, Seal, _eeccee| 38 00.900 4 oe 
brown ee 33 0 0.. 0 0 0}37 0 0. 000 
Sperm, body ..+-e+e0+ 109 0 0. 0 0 0110 0 0.. 0 0 0 
Whale, South Sea, pale 36 00.. 0 0 4800.000 
Yellow sess 35 0 0.. 0 0 200.000 
Brown .... 3400... 00 37 0 0... 0 00 
E.I. Fish ..0« 35 0 0.. 0 0 300.000 
Olive, Gallipoli 71 0 0.. 72 0 62 0 0.. 63 0 0 
i) e 69 0 0.. 70 0 60 0 0.. 0 0 0 
Palm ... 40 00.. 0 0 3910 0..40 0 0 
Linseed ...- 3210 0.. 32 15 38 0. 000 
35 0 0.. 3510 3710 0.. 38 0 0 
Forelg: SP oe SD) t: 2 88 
le 38 0 0.. 0 
ge 34 0 O.. 34:10 36 10 0.. 37° 0 
BIS <coccsccsececsceccoevent BO Ue 2 TES 6S. S. O79 
TalloW scccccccccvcccccccee| 37 0 Oe 0 O 0] 36 0 0.. 88 0 Q 











PRICES CURRENT OF TIMBER. 
1868. ; 1867 1868 

















eo . et . 
P £ Z a6 £246,464 
— +13 0 1210 9 01010 Yel. pine, per reduced 0. | 
"8 5 415| 3 0 410 || Canada, 1st quality 17 01810 17 0 19.10 
yellow pine... 213 4 5| 215 4 0 Qnd do... 2 8 ee Soy 
0.0 0 0] 0 O O O|| Archangel, yellow. 11 0-12 ,0| 11 10 19} 
"5 5 510| 5 5 6 0 || St Petersburgyel. 10 01% 0) 1010 11 0 
“45 5 0] 810 410|| Finland ........ 7 0 8.0) 8 0.9 0 
"315 5 5| 310 5 0 || Memel .......... 0 0 0'0)'0@ 0 0 O 
0 0 0 O| 0 0 O O|| Gothenburg, yelL.. 8 0 9 10) § 810 1010 
oo go oe ol can, yelew nd oul :s oH 
0 3 0 || Gefle, yellow....+ ‘ 
"32451 3 0 310|| sedertomn cee 8 0 10 10) '9 01010 
~3 083/303 5 per’ +e 
.117 3 8/115 23 3/| isn aby 8 ll 018 0] 16 093 0 
50610} 607 0 se ey ys 
50 6 0| 5 O 6 O|| Deck Dat} 945 3 owls 
00 0 0) 0 0 O O|| per dof din... 
610 710) 410 5 0 Staves, per standard M. 090 @ 
PP hag 610 710 Quebes pip>....-. OF oes om Om Y 
Quebec, wht.spruce 020 0/1410 21 10 || Baltic crown 170 180 
GiJonn whtspruce 12 10 15 10| 18 10 15 10 || pipa...e0ve } woos 0 
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WE illustrate above a shaping machine manufactured by | 
Messrs. J. and J. Rieter, a well-known Swiss firm of mechanical 
engineers. The drawings were furnished to us by the Imperial | 
Austrian Commission, who have adopted our engravings tor the 
illustration of the mechanical portion of their report on the 
French Exhibition, at which a specimen of this machine was 
exhibited. The design is by Mr. A. Gaertner, long a pupil at 
Messrs. Sharp, Stewart, and Co.’s works, and now head of the 
mechanical department at Messrs. Rieter’s. 

In principle the motion will be ised as that adopted in 
Messrs. Sharp, > tewart, and Co.’s shaping machines, and originating 
as perhaps the most simple form of “quick return” in some of 
Whitworth’s small planing machines ; but Mr. Gaertner hgs at 
least modified it, if not improved it, by suppressing the connect- 
ing-rod. This he has effected by allowing the lever to slide ver- 
tically on its lower pivot. By this means the upper pivot is made 
a fixture in the beam which carries the tool instead of being con- 
nected with it by a rod. The space over which the tool travels 
is regulated by a screw passing through the block of the upper 
pivot instead of by moving the connecting-rod pin forward or 
back through a slot in the beam. 

It will easily be seen that the rise and fall consequent on the are 
described by the upper pivot of the lever is compensated for by 
the play allowed on the sliding pivot at its lower end instead of 
by the action of a connecting-rod. No theoretical advantage 
is obtained, however, for the angularity of thrust remains, nor do 
we think this plan cheaper in construction, but by the screw and 
hand wheel an adjustment is obtained in relation to the space 
worked over by the tool which is adjustable more exactly than by 
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shifting the connecting-rod pin, and is also available whilst the 
machine is in motion. The general features of the design are 
easily understood from our engravings. 





BARROW-IN-FURNESS.—The great counties of York and Lancaster | 
are remarkable for their mineral wealth as much as for their manu- 
facturing industries; and each county has its illustrations of the 
sudden growth and concentration of population that would be won- 
derful in connection with arich auriferous district in a colony, or with 
the gushing oil springs of a new country, but are much nore amazing 
as occurring in the mother country, old enough to have been a 
Roman colony. In the north-east corner of Yorkshire the large 
and busy town of Middlesbro’-on-Tees may be said to have sprun; 
into existence in connection with the iron mines in the Clevelan: 
hills during the last thirty years; and, in like manner, but furnish- 
ing an instance of even more rapid development, the corporate 
town of Barrow-in-Furness, in the north-west corner of Lancashire, 
may be said to have sprung into existence within the last ten years. 
There is a curious dissimilarity between the two cases in one 
respect, although there is a striking likeness in another. 





Barrow 
is an old settlement of a certain kind—a burying place, as the 
Danish name implies—the marauding Danes whosheltered at Piel 
when need required, having buried their dead there many centuries 
ago. It is also recorded in history that the mineral wealth of the 
Furness district was well known long, long ago to raiders nearer 
home; and that the Scotch, not having as yet discovered their own 
blackband and other ironst \ ly ravaged the Furness 
district, and carried off all the manufactured iron that they could | 





SELF-ACTING SHAPING MACHINE 
BY MESSRS. J. AND J. RIETER, WINTERTHUR. 


lay hands on, preferring it, notwithstanding heavy dead weight, to 
the less burdensome loot in sheep and cattle that could be driven 
home on their own feet. Great improvements have been effected 
in the manufacture of the rich ores which abound in the district, 
which is now so famous as to have induced numerous visits, after 
the Exhibition of 1862, by gentlemen interested in the iron manu- 
facture and its connected industries, from all parts of the world. 
The enormoue i in the production of iron and steel and the 
concentration of population at Barrow in consequence, led to 
the inhabitants seeking and obtaining, which they did so recently 
as last year, a charter of incorporation, vesting the management of 





| the town’s affairs in the mayor, aldermen, and burgesses. The 


young corporation is entering upon the exercise of its n 
uired powers with characteristic vigour, and seems likely even 
in its infancy, to become a model worthy of the imitation of many 
venerable courts and councils that have existed for centuries. 
Among the private bills of the session’not likely to attract much 
attention, and less likely to be opposed from any quarter, is the 
Barrow-in-Furness Corporation Bill, a miain™ object of which is to 
enable the corporation to purchase the undertaking of the Furness 
Gas and Water Company, and to extend the works as need may 
require, The bill, which may be called an omnibus bill, is compre- 
hensive in its provisions, and manifests much spirit and enlighten- 
ment on the part of the promoters. It provides inter alia for a 
system of sewersand drains for the town; for the erection of a 
town-hall and other offices and public buildings ; for a market-house, 
markets, and fairs, and their regulation ; for slaughter-houses, 
public baths, bathing places, and wash-houses ; for public libra- 
ries, museums, and schools of science and art ; for telegraphs and 
public clocks ; for parks and places of — resort; with other 
provisions too numerous to mention. The corporation secure 
terms for themselves in os the maximum price of gas at 6s. per 
1000ft. of fourteen-candle illuminating power, a rate that will 
doubtless be greatly abated as consumption increases. 
arrangements as to sewers, to street frontage and buildings, to 
cellar-dwellings, and lodging-houses, are well adapted to secure the 
salubrity of the town, the symmetry of its streets, and to prevent 
misconception and litigation in the future. The bill wisely provides 
that sleepers in lodgings must have at least 400 cubic feet 
of space each, and proposes to enforce this provision by penalties. 
This important young manufacturing town is also a sea and 
has its system of capacious docks, including the Devonshire 
of thirty acres, the Buccleuch Dock, of thirty-five and a- 
acres, No, 2 k, thirty-three acres, another of six acres, 
with graving docks and basins, in addition. Native industry 
is the real patron of the town, and the designation of the 
docks after their Graces the Dukes of Devonshire and of 
Buccleuch, is attributable to the intimate association of 
these noblemen with local industry and with the material 
interests of the district, the one as the chairman of , the 
Furness Railwa Company and the other as the lord of the manor, 
**the bold Buccleuch ’ having come into possession of extensive 
properties in the district which have descended to him from the 
great Duke of Albemarle. The “ h” contains a population 
of about 24,000. It had not more than 100 inhabitants about 
twelve years ago! The new bill may be expected to pass un- 
opposed, and Barrow-in-Furness may be expected to take a pro- 
minent place in future among the cities and boroughs of the 
United Kingdom. 

Sourn Kensingron MuseuM.—Visitors during the week ending 
30th May, 1868:—On Monday, Tuesday, and Saturday, free, from 
10 a.m to 10 p.m., 7787; on Wedn , Thureday, and 
(admission éd.), from 10 a.m. till 6 p.m., 1778. National P 
Exhibition, by payment, 2423; total, 11,988; average of corre- 

ing week in former years, 12,765. Total from the opening of 

i Museum, 7,409,957. 

THe MANCHESTER Borer AssocrATION. — The last ordinary 
month! ting of the tive committee of this Association 
was held at the offices, 41, Corporation-street, )anchester, on 
Tuesday, May 26th, 1868, Charles F. aes Esq., C.E., Gorton, in 
the chair, when Mr. L. E. Fletcher, chief engineer, presented his 
report, from which we learn that —. the past month 
276 visits of inspection have been made, and 698 boilers examined, 
532 externally, 11 internally, 6 in the flues, and 149 entirely, while 
in addition 3 have been tested by hydraulic pressure. these 
boilers 102 defects have been disco , 4 of them ae | 
dangerous, thus :--Furnaces out of shape, 4; fractures, 15— 
dangerous; blistered plates, 5; internal corrosion, 27; external 
ditto, 6; internal grooving, 8; water gauges out of order, 5, blow- 
out apparatus ditto, 8; fusible plugs ditto, 1; safety valve ditto, 1; 
pressure gauges ditto, 14—2 dangerous; boilers without pressure 
gauges, 2; without feed back pressure valves, 5; cases of de 
of water, 1. Six explosions took gints a the month, six 

rsons being killed and seven inj None of the boilers were 
| seme by the Association. 
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ELEMENTARY PAPERS ON CONSTRUCTION. 
No. L 


Wuewn Vulcan forged the bolts of Jove, in all probability his 
omnipotent patron did not stipulate that their safe working 
strain should be so many tons to the square inch of sectional 
area, nor was economy of metal an indispensable consideration 
in the manufacture of the instruments of celestial vengeance. 
In later times, when the forest was comparatively intact, and 
formed convenient and apparently inexhaustible resource, its 
contents were drawn upon for the purposes of construction with 
the most unscientific and reckless prodigality. There was no 
attempt at distribution of strain, or nice adjustment of parts, 
and tne only idea of strength was embodied in those of size and 
weight. Butthe introduction of railways, together with their 
innumerable accessories and mechanical appliances, not merely 
gave the parting blow to the employment of timber for per- 
manent structures, but led to the development of some poweriul 
constructive agents.in the substitutes of cast and wr t iron. 
The hollow pillar, the girder, the tubular, the lattice, 
and various modifications have long since replaced the solid 
beam, and the arch, the ancient type of construction, is now but 
rarely employed. Timber »was,.and-is now, so far as its limited 
use extends. frequently proportioned not so much to suit the 
actual scantling required, as to be in accordance with the usual 
sizes provided by the trade. It is not so with wrought iron, 
although every practical man is well aware that there are certain 
scantlings and sections more readily obtiinable than others. At 
the same time while he endeavours to frame his design.so.as to 
come within the reach of these, yet he does not consider himself 
bound to use them at a sacrifice of skill or economy. 

The problem, which every one engaged in the art of construc- 
tion has to solve, is the ensuring the greatest amount of strength 
with the least amount of material. To accomplish this it is evi- 
dent that first of alla sound and accurate knowledge of: the 
strength of the materials to be employed -is absolutely necessary, 
and conjoined.with this.an acquaintance with the proper or best 
forms-in which the. material may be disposed. The latter will 
depend, as will be seen hereafter, partly upon the nature of the 
material used,and partly upon the character of the strain to 
which it is subjected. It is our intention,in the following 
articles relating to:this.subject, to lay before our readers this in- 
formation in. a simple and.practical manner, so as to afford to the 
student, the pupil,andthese who have not had the time or in- 
clination to study the higher mathematics, a ready.and.accurate 
method of arrivingat:the solutions of the .almost:sinpumerable 
questions connected with civil and -mechanical engineering. 
While we shall avail ourselves of the labours of all the best 
authorities, and base our calculations upon the results arrived 
at by their accurate and extensive series of experiments and in- 
vestigations, we shall not in the majority of instances inquire 
into the means by which those results have been obtained. For 
our purpose it will suffice that they are the recognised data upon 
which all inquiries into the strength of materials and other appli- 
cations are founded, and we shall neither trespass upon the 
patience of our readers, nor upon the space at our disposal, by 
attempting tv decide between conflicting opinions, or by inves- 
tigating mathematically what can be arrived at in a simple 
manner with all thedegreeof accuracy necessary for pragticalmen. 
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The most generally operating cause of all strains and pressures 
that the engineer has to deal with is gravity or weight. If 
we could imagine, as is frequently done in books upon statics and 
dynamics, a beam absolutely without-weight, and placed as re- 
presented in Fig. 1, it would be altogether free-from-strain or 
pressure in any part. But if we place a weight, W, upon any 
part of it, strains are developed throughout its entire length, 
pressures are transmitted to two supports, A and B, and the case 
at once becomes a subject for calculation. In attributing all 
these results to the action of a weight placed on. some part of a 
structure, or situated somewhere upon the body under its in- 
fluence, it must not be forgotten that there. is another souree of 


strain which is the commonest-of all, but one atthe same time 


with which we are not at -present concerned, namely, muscular 
Similarly to alt motive forces as this and others, steam, 
for instance, may be called, it may be replaced by equivalent 
weights. A man’s muscular strength, or that of amanimal, can 
be easily converted, by means of a dynamometer, into so many 
pounds, and the origin and definition ef horse-power is too well 
known to need description. It is evident that the power de- 
veloped by a.steam engine might be represented -by.a weight as 
shown in Fig, 2,.where W is the weight, attached to .a chain, 
which. after passing over a pulley is ted : with, a, ber of 
wagons, and which it would by its descent. drag, up the: incline. 

The effect of the. application; therefore, of any external-force, 
weight, or pressure upon a body is to produce strain in the body 
so affected. 

By the word strain must be understood the motion or tendency 
to motion which occurs among the molecules or component 
atoms of a body when subjected-to an external force. 

Thus, for instance, the breaking strain of a body is the strain 
caused by the #pplication of an external force, sufficiently great 
to fracture or break it, and so produce the greatest possible 
motion among its particles. 

The motion of the relative particles may be either towards one 
another, as when a body-is compressed, or in the opposite direc- 
tion, as when it is stretched. Those points will become clearer 





as we proceed to describe the various strains to which bodies are 
liat.!e, and we will commence with that of tension. 

A strain of tension, or a tensile strain, is that produced in a 
bod, by what is commonly called pulling it, and is the opposite 











of a compressive strain, which results from pushing it. Familiar 
examples of the former description of strain are to be found in 
the cables of ships when ei wei hing or riding at anchor, 
in the chains and ropes of cranes when engaged in raising or 
lowering weights, in the coupling bars of railway carriages, the 
rods of suspension bridges, and in numerous other instances 
which will present themselves to our readers. 

The simplest kind of tensile strain is represented in Fig. 3, | 
where a weight is suspended by means of a round rod of wrought 
iron from a beam overhead, and the practical point is to find, 
when the weight is given, what the size of the rod should be, to 
support it with safety. Before, however, this can be ascertained 
the actual breaking weight of wrought iron bars and rods must 
be ascertained, or more generally that of wrought iron of any 
form. Taking the average of all the ecperiments, and keeping 
upon the safe side, the breaking tensile strain of good ordinary 
wrought iron, such as one-may reasonably expect to obtain with- 
out the necessity of a stringent specification, or imposing unfair , 
responsibility upon the manufacturers, may be taken at twenty- | 
two tons per squareinch. It may be remarked here, that the | 
experiments undertaken upon bars, plates, and other forms of , 
wroughtiron forthe purpose of arriving at the breakingstrain, were 
made upon specimens of different sizes, so that in order to compare 
them they were all reduced to the strain upon one square inch 
of sectional area. The following explanation will render this 
clear as well.as the meaning of the term “sectional area.” In 
Fig. 4.is shown a-section of a square bar of wrought iron din. | 
by 4in., of which the “sectional area” is 16 square inches, as 
seen by the divisions in the Fig. If we imagine this bar to have 
been placed in the situation represented in Fig. 3, and the 
weight w to have torn or pulled it asunder when it was equal to 
352 tons, then to find what the breaking weight per square inch 
of sectional area was, or of one of thesmall divisions in the Fig., itis 
evident that we divide the total weight of the number of divisions, | 
or square inches of sectional area, and the calculation is a = | 
22 tons.* We-shall therefore assume, as the base of our future 
calculations with respect to the tensile strepgth of wrought iron, | 
that 22 tons per. square inch of sectional area fairly represents | 
the average reliable breaking strain. It is scarcely necessary to 
remark that some experiments have given a much greater tensile | 
strength to ‘the same material; but we have invariably found: in ! 
our practice that itis safer and more correct in nine cases out. of | 
ten to provide not forthe superior descriptions of material, but | 
rather for the ordinary and even inferior kinds. 

Having settled upon the standard to be adopted, we-can now 
readily solve one of the simplest problems presenting -itself, but 
nevertheless one which is constantly occurring, and which 
we have been requested to solve hundreds of times by our 
various correspondents. The question is, “given a bar of a certain 
size, what weight suspended from it will break it?’ Therule is, 
multiply the number of square inches in the sectional area of 
the bar by the standard number twenty-two tons, and the pro- ! 
duct will be-the breaking strain or weight in tons. As an ex- 
ample let us take the bar shown im Fig. 4, having a breadth of 
34in., and a thickness of jin. Its sectional area will conse- 
quently be obtained by multipiying these two dimensions to- 
gether, and will equal 3gin.- x. jin,-or-expressed.-in inehes..and - 
decimals, 3°5 x»@0375. )'Pheyproduct-i 
the number of square inches in:the..sectional area, or briefly, the ' 
sectional area ofthe bar. "Multiplying this.sectional area by ‘the ‘ 
standard - number~we~ have -b'3 1 <:22..equals 28°82-tens, .or.:in 


| 
| 





to ind numbers the breaking weight of the bar is twenty-nine “ 


to is.¢ From the breaking weight of a bar itis avery simplematter 
to deduce the weight that may be safely put in practice. wpontit; 
but. before passing on to its cousideration we may profitably give 
another example of the former.case, in which:the iron under treat- * 


alto 1°81,-whieh-is ‘lamp 
¥ amarkéd>by~means of a-piece f-black~-tape;ithe:upper end of 


the yellow. 


slight alteration and will run thus:—“ Multiply the sectional area 
of the bar in square inches by the standard number, 5, and the 
product will be the safe working strain in tons.” Given a bar 
3}in. by gin., what will be its safe working tensile strain? 3}in. by 
gin. x 5, equals in round numbers ten anda quarter tons. In 
the preceding examples we have assumed the dimensions of the 
bar to be known, and the breaking or safe working load to be the 
unknown quantity to be determined; but it is quite as frequent 
an occurrence for the weights to be given, and other dimensions 
of the bar to be required. The rule in this case will have to be 
modified to suit the form which the bar is supposed to have, and 
will slightly vary accordingly as the bar is round, square, or 
rectangular in section. At the same time the general rule in 
which the sectional area only is obtained will always hold, the 
remaining portion of the calculation being to convert the 
sectional area into a bar of the proposed shape. Without 


| regarding what the shape of the bar may be, let it be required to 
be determin 


ined-what number of square inches of sectional area of a 
bar is required te.support safely a weight of thirty tons. Rule: 
“ Divide the-weight in tons by the number 5, and the quotient 
is the sectional area in square inches.” A sectional area, therefore, 
of six square inches will safely carry a-weight of thirty tons, It 
will seen that this rule does not enable us to.find what the side 
of a square or the diameter of a round bar should be to carry the 
given weight. We must therefore.modify the ruleaccordingly, 
and firstly for round bars, the: diameter of which-isithe quantity 
to be sought for. Rule, “ Divide theweight in«tons by the 
number 5; divide the quotient by the number 07854, and the 
square root of the result will be the diameter required.” As an 
example, what will be the diameter of a rod capable of uty 
supporting 28 tons ? Answer, 2°25in. There is another rule whic! 
we have deduced, and which is rather simpler than the foregoing, 
although not quite soaccurate: “Take the square root of the 
weight in tons and divide by two.” By this rule the answer 
would give the diameter equal to 2°236in., the difference being 
very trifling, and the labour of caleulation very considerably 
reduced. 





"THE ROYAL INSTITUTION. 


In the course of the last lecture of the series Professor Odling 
called attention to the fact that carbon has never been liquified 
or turned.into gas by the greatest heat yet applied to it by man. 
He then gave a compact mass of theoretical evidence that the 
quantity of heat absorbed in the transformation of solid carbon 
into gas.would be forty thermal units. 

On Friday, April 24th, Dr. J. H. Gladstone, F.R.S., gave a lec- 
ture at the Royal Institution “On some New Experiments on 
Light.” Sir Henry Holland, Bart., F.R.S., presided. 

This lecture included some very good experiments, among 
which were the exhibition of the liquid flowers formed in 
melting ice, and the combustion of the diamond in oxygen gas. 

The points of novelty in the lecture were the discovery that 
the index of refraction of liquids is altered by temperature, and 
the unveiling of some of the laws which govern the observed 
phenomena. In one of the experiments Dr. Gladstone refracted 
the yellow sodium.D.upon the screen by means of a hollow prism 
filled. with. oil .of nutmeg; the source.of light. being the electric 
. he position of the. yellow!dine ~was-.then accurately 


which: the.screensyeo thabithe lower end received 
of Jight:frommthe prism. « Gileof putmeg was 
ehosen because its is readily changed}sbut any other 
liquid:will answer the purpose. WBhélecturer themstisred up the 
oikin the prism with hot metdllicrredsyand as itheutemperature 
ofthe:liquid increased its power of-reizadting light diminished, 
sotthatthe yellow line changed its place upon the wemegn, and 


we «né-longer féll upon the piece-of black tape. He saiditimtehe had 


mentis.notof a rectangular but of a circularshape. - Suppose : ob e hi 
haye.am-iron rod 2}in. in diameter, what .will be its breaking ~€ avast number vf liquids,amd./they all hawesttheir in- 
weight? The same ruleappli in the case of rectangu'ar bar, “dices ofmefraction diminished by heat. ¥s 

and «the .seational area -is..equal taithe square of the diameter this diseoverywith respect to liquidstit® became 


multiplied by the number 0°7354,.aad the calculation will 


225. x25 x-OFBH4 x 22,.which,equals 111375: tons. “With of 


stand “interesting to.learn the optical:bekavionr of solids umd@er changes 


He therefores put a glass prisminea saucepan 


reapect to a tensile-strain the form of the bar employed has:no »#id boiled it like an egg, but.at the temperature of 100 C. it 


influence: upon:its strength; ithe latter being inthe direct proper- * 
tion.of the.sectional area. ~The stmength, moreover,.isindepen- ' 


dent of the length, which we shalksee.is not-the easewith «bars © 
very slightly 


subjected to a compressive strain,t Whatever may be the 
section of the bar the rule given above applies. *\Letmus:consider 
the case of an angle iron 3in. x 2hin. x sin» in 
Fig. 5. Its sectional area will be equal to the sum. of the=two 
sides less the thickness, multiplied by the thickness, thus:— 
(3 + 2°5 — 0°5) X 0°5 equals 2°5 square inches, and :this:multi- : 
plied by the constant equals a breaking .weight of) 55 tons. | 
Similarly with respect to the T and channel forms shown in the 


figure, their breaking weights will be found: upone¢alelalation 


to be 55 tons and 88 tons respectively. The three sections in 
Fig. 5. are better adapted for undergoing a compressive than a 
tensile strain, but they have been given here for the sake of 
illustrating our rule, and, moreover, in large lattice bridges, they 
are frequently used, the angle iron especially,.in situations where 
although their principal strain is a tensile character, yet they are 
also subjected to a small compressive one. “Besides, they can 
always be adv.ntageously employed where Jateral stiffness is 
required, whatever may be the nature of the strain they have to 
undergo in the direction of their length. | 
The proportion which the actual weight, put upon either a bar 
or a girder in practice, or working load, as it.is.called, should bear } 
to the weight which would break it, has long been an undecided 


ehange in iis powerof refsacting light. He there- 
fore @iseontinued further experiments. | But M. Fizeau dis- 
eovered:ithat.nearly:all-solids have their indices of refraction 
i increased by heat, except-Auor spar, which acts like 
a liquid,and erown:glass, which is unchanged by the treatment. 
The change in.solids-is very slight, and can only be detected by 
the aid of thespectrosenpe—all attempts to exhibit the pheno- 
mena upon «a «screen to. a public audience being perfectly 


Dr: Gladstone said that'the"Rev.. Pelham Dale and himself, in 
course -of -some-investigations connected ~with the foregoing 
_ discovered wpticabproperty «common to all sub- 
stances at all temperatures, commonalike in the solid, liquid, and 
gaseous conditions. This property is the “specificnmefractive 
energy,” that is to.say, the refractive index, minus unity, divided 
by the density. Compound bodies the mean of the 
refractive energies of their constituents. ‘The most general law 
discovered was that the refraction equivalent of any sabstance, 
whether a mixture or a chemical compound, is the.sum of the 
refraction equivalents of.its constituents. The specitiexefractive 
energy multiplied by the atomic weight of the body, will give its 
“refraction equivalent.” On the foregoing principles Dr. Glad- 
stone computed the follewing.tables from his own observations 
as well as those of others:— 








question. Without going into all the difflerences-of opi 
expressed by various engineers and mathematicians upon the | 
subject, it is sufficient: to state that the limits were three and | 
ten. That is, one- extreme was that the breaking weight should 
be three times, and the other ten times the working load. 
Engineers are still not altogether unanimous upon this point; | 
but it is generally consider d that the safe working load may be 
the one-fourth of that which would. actually break the body. | 
Although. we do not entirely concur in the regulations of the | 
Board of Trade, without reference to all.atructures coming under 
their inspection, yet it.is very doubtful:whether,.all things con- | 
sidered, a better rule could be laid down than which provides | 
that the teusile strain shall not exceed five tons per square inch. | 
Instead therefore of taking the safe working load at one-fourth of | 
that of the breaking weight, we shall su: pose it to be equal to the | 
above amount. In order to obtain the safe load to be put upon | 
a bar of given dimensions, the rule already given will require a 





* As a general equation, if W be the breaking weight of any section of iron 
exposed tu # tensile strain, N, the number of square inches in the section, and 


S the breaking strain per square inch, then S = ‘ 

+ For the information of those. who may be conversant with formu's= and 
equations, if C he the constant or atandard number, B the bread:h of the | 
bar, and D i's depth or thickness, and Nthe number of square inches in the | 
sectional area, W the breaking weight, then W=N+C>=BXDXC. | 

t The above calculation may he written as follows:—Puiting B for the 
radius of the rod, and D .or its diameter, we have 


W=NXC= eR xCa eX 




















Specific’ Ref sve! E , 
Substance. | Solid. Liquid. | Gaseous. | Calculated. 

Water 2c cc os 836 833 321 “839 

Phosphorus .. .- 68 bo 50 a 

Sulphur .. os oe 0 49 49 aed 

Bisulphide of Carbon - 49 44 8 

Ether ee oe ee - | 46 45 

Refraction Equivalents. 

Substance. - Atomic*Weight. Refraction Equivalent. 
Higdrogemn .. ++ «+ os 10 3 
Ohlorine .e os oe oe (355 98 

FOMINE 2c +s oe oe 800 67 
OdINE.. oe s+. oe se “ee - 
Oxygen o 00 1.20 oe 
Sulphur ai oo 0s ye. 320 160 
WOR cc ce ce oe 20 eo 
Silictum .. .. 280 62 
Nitromen 2 os os oe 140 41 
Phorphorus .. s+ «+ 310 5 
Arsenic se ce co os 75°0 1#'0 
Antimony .. «2 «+ «- 122-0 257 
Vanadium... «2 «+ of 514 2n4 
Sodwm se os oe oe 23°0 49 
Tin «ce co cf co ce 118°0 192 
Copper .e ce ce ce 634 12 
Mercury .. «+ «+ of 2000 206 











Putting D fr diameter and-W for 
1x Ww 
bx@e 


* Expressed ailegoricaily as follows: 
weight in tons, - « w_ and D= (/ 
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On the»foregoing principles the index of refraction of bisul- 
phide-of carbonis, for instance, easily calculated. The equiva- 
lentof the single atom of carbon is 5°0, and of the two atoms of 
sulphur’32°0,; the total being 37°0. Experiment gives 37°3 as the 
refraction index of bisulphide of carbon, so it will be seen how 
closely the results agree. Tlie refraction equivalent of carbonic 
acid is 10°03, and-deducting from it carbonic oxide 7°53, the re- 
fraction equivalent of oxygen 2°5 is left. Take the oxygen 2°5 
fromthe carbonic oxide 7°53, and the refraction equivalent of 
carbon 5°03 remains. He would not say the results are always 
strictly'accurate, for they are not, being frequently a little out 
in the decimal points, but sufficient accuracy is obtained to esta- 
blish‘the general principle. He thought it a wonderful thing 
that carbon should always act in the same way upon the ray of 
light, whatever its mol dition 

Dr: Gladstone also performed a few experiments to show that, 
strength for strength, iodides in solution always disperse light 
more’than chlorides. He stated that he is now engaged in the 
investigation of the optical properties of salts in solution, and 
hopes ‘before long to discover the refracti n indices of the metals. 
With reference tothe phenomena presented by Iceland spar and 
other‘doubly refracting crystals, he suggested that perhaps the 
constituent atoms have more freedom of motion in one direction 
tham in another, so that in certain directions the light cam pass 
with less resistance. Such crystals may be considered to be in a 
state‘of unequal tension. When they are dissolved in water the 
power of double refraction is lost, and the refractive index is 
about the mean of the two formerly seen in the solid. 

On'Friday evening, May Ist, Sir Henry Holland, Bart., F.R.S., 
presided-over a meeting at the Royal Institution, whereat Mr. F. 
T. Palgrave delivered a lecture “On How to Form Good Taste in 
Art.” The point of the speaker's remark was that independently 
of the natural likings and’dislikings of every individual there is 
such’a thing as good taste in art, governed by fixed rules, and 
founded on aecurate knowledge. 

The foregoing lecture’ closed a quarter of an hour before the 
expiration of the sixty minutes permitted to each lecture, conse- 
quently Professor Tyndall was invited to narrate what he saw 
during his recent visit’ to the scene of the Vesuvian volcanic 
disturbances. 

Dr. Tyndall said that his visit to Vesuvius was’ perhaps 
prompted more by the instincts of the mountaineer than by the 
curiosity of the man of science. He left England afew days ago 
in company with his friend Sir John Lubbock; they had no 
scientific’ object in view, neither had they collected information 
of much value to science. He was most struck by the condition 
of the-country all round Naples; it was so seething, and smoking, 
and-hot, showing the presence of vast subterranean fires. It was 
the same at Vesuvius, and at one‘place they found a little boy 
quite naked at the entrance to a gallery in the side of the 
mountain; and the youth volunteered to enter the gallery 
and cook an egg which he held in his hand. Professor “Tyndall 
determined to explore this gallery, and Sir John Lubbock, 
who-could not be persuaded to stop behind, resolved to-do the 
same, so they both “prepared themselves” for the task, After 
reaching the end of the gallery they found a hot salt spring, and 
there they cooked the egg. The guide told them that there was a 
hotter* gallery adjoining, so they explored that. Then he told 
them*of another still hotter, and they had a try at it, but found 
it very: hot indeed. They visited also the grotto Del Cano, 
where-the fluor is covered with carbonic acid gas. In fact, a 
broad stream: of the heavy gas flows out at the mouth of the 
cavern; and outside, in the open air, they found that it would 
put out torches held near the ground. He performed some of 
the commoner Royal Institution experiments there for the benefit 
of the natives, collecting some of the heavy gas in his hat, carry- 
ing it to a distance, and then putting out lighted matches by 
pouring the heavy gas over them. A little dog is kept near the 
cave to' be half choked in the gas in the presence of visitors, 
andvhe protested against the cruelty of the experiment, which 
serves “no useful purpose. They also visited Pompeii, and he 
was of opinion that'the ashes which buried it could not bave 
been of very high temperature when they fell, but had been much 
chilled by their previous passage through the air. Among the 
things“giving evidence’to this effect was a fountain made of lead, 
uncovered during the excavations. The metal was uninjured, 
and he'took a piece of it away, which, on analysi», proved to be 
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lar 








pure lead, showing that the temperature of the ashes which fell | 


was lower than the melting point of lead. In ascending Vesn- 
vius they crossed a ridge, which is that of the ancient crater of 
the mountain, but others have been thrown up since, the highest 
and latest being 300ft. above the ridge, and Vesuvius is now 
19ft. higher than it has ever been before in human history. In 
the midst of the smoking centres of eruption they listened to 
the'noises in the mountain beneath, and saw three discharges of 
red hot stones from the crater. The wind was very strong, and 
one gust blew down Sir John Lubbock on his face. On 
another occasion when they ascended the mountain, being 


favoured by a strong wind, they went further than the guide | 


would lead them, and, getting to the edge of the principal 
crater, they looked down into the great central hole of the 
voleano itself, and saw little but smoke and a luridglare. Some- 


times they were enveloped in smoke and sulphurous acid gas, | 


but'as they kept well to the windward they ran no risk what- 
ever. There is a dispute among geologists whether the cones on 
the top of Vesuvius are cones of eruption or cones of upheaval. 
He was decidedly of opinion that Lyell is right in his stat t 


stances from which many of the carbon compounds’ found 
in nature may’ be artificially built up, and this remark- 
able gas may be made direct from its free elements, 
by means of the electric light enclosed in an atmosphere 
of hydrogen gas. The ignited particles from the carbon 
points unite with the hydrogen to form acetylene. Acetylene 
exists in all olefiant flames, and a new and very prolific source of 
it is the flame of the common spiritJamp. The new method of 
obtaining it is shown in the accompanying cut, where A is a 
spirit lamp with a flameat B. This flame has two small glass 
tubes in its centre, the mouths of the tubes opening downwards 


to cullect the partially burnt gases in the middle of the flame. ' 


The upper ends of these two tubes»enter the bulb C through a 
cork. The gas.passes through this bulb down the tube D, into the 














bottle E, which is half filled with an ammoniacal solution of 
copper. The tube F is connected with an aspirator, which by 
its suction keeps up a constant current of gas through the 
apparatus. The acetylene gas as it enters the solution throws 
down a precipitate of acetylide of copper, a very explosive salt, 
sometimes formed unintentionally in brass gas pipes, where its 
accidental explosion has caused serious injury to workmen. By 
the aid of acetylene very many organic bodies may be built up, 
including succinic acid found in nature, in amber, and in the 
human body in certain states of disease. Tartaric acid may be 
made from it, and by simply passing acetylene through a red-hot 
tube itis transformed into benzole. From benzole, magenta, 
and the whole series of coal-tar colours may be artificially built 
up. Very lately chemists have discovered how to build up from 
its elements the oderiferous principle of fresh hay, Tissues have 
not yet been made, 

The remarkably easy tone of “brag” with which the lec- 
turer spoke of the alleged possibility of chemists making 
animal. and vegetable tissues at a future time caused consider- 
able amusement. He apparently forgot that his present results 
were not produced by the same simple means as in nature, whese 
chemical apparatus and method ef working differ utterly from 
those of philosuphers, and are beyond their knowledge. 

Dr. Michael Foster has now reached the middle of a course of 
twelve very elaborate Tuesday afternoon lectures at the Royal 
Institution, on the various modes of the “ Development of 
Animals,” 





FOREIGN AND COLONIAL RAILWAYS. 


A VERY extensive series of works was prosecuted last year by 
the Paris, Lyons, and Mediterranean Railway Company upon its 
old concessions, its new ‘coneessions, and the lines which it has on 
hand in Algeria, . The lines of the old network; which had been 
brought into working at the close of 1867, presented a total length 
of 12574 miles, exclusive of the Bességes and Alais line, twenty 
miles in length, the receipts of which do not yet figure in the 
accounts of the company. The requirements of the traffic involved 
last year on several of these lines works of extension which it will 
be well to summarise, Oa the main line from Paris to Marseilles, 
and at the Paris depét, the Administration constructed last year a 
great rotunda for forty-eight locomotives, with various appur- 
tenances. A new station for goods and passengers was established 
at Champiny, between Villeneuve-la-Guyard and Pont-sur-Yonne. 
The accommodation provided for the goods service was increased 
at several stations, and jally in those of Montereau, Ville- 
neuve-sur-Youne, Dijon, the Guillotiére, Vienne, the Croisiére, 
Avignon, and Marseilles. On the line from Marseilles to Nice the 
Aubagne station received certain developments, rendered necessary 
by a junction of the Aubagne line with the Fuveau mines. The 
stations at the Arcs, the Muy, and Roquebrune were also enlarged. 
On the line from Tarascon to Nimes and the Levade a second set 
of rails has been opened for traffic between Montpellier and Cette. 
Certain modifications made in the Lunel station, in order to render 
it the starting point of the Vigau and Arles lines, were completed 
in 1867; the Courbessae-station, near Nimes, has been considerably 
enlarged; and the reconstruction of the Pise and Levale stations 
has been completed. Om the line from Dijon to Belfort the 
Montbéliard stwtion has been modified and enlarged in view of the 
approaching opening of the Delle line. Certain lines of the old 
network in course of construction were prosecuted with activity 
during 1867. They present altogether a total length of 101} miles. 
On the line from Nice to the frontier of Italy the works are nearly 
completed between Nice and the principality of Monaco, a distance 
of eight miles and three-qnarters; but delays experienced in con- 
nection with the acquisition of lands in the principality prevented 








that they are craters of eruption. He hid nothing further to 
add to his narrative, and as the clock showed it now wanted but 
four minutes to ten, and the carriages were at the door, he would 
close his remarks. 

On Friday evening, May 8th, Mr. C. Greville Williams, F.R.S., 
delivered an experimental chemical lecture “On the Artificial 
Formation .of Organic Bodies.” Sir Henry Holland, Batt., 
F.R.8., presided: 

Mr. Williams said that from its earliest days chemistry had 
been divided into two great branches, organic and inurganic, and 
a leading object of his own that evening was to show there 
is but one chemistry, the barriers delaying the artificial building 
up of substances found in animal aid vegetable bodies having 
been broken down. At one time it was supposed that nothing but 
“vital force” could build up organicsubstances, but now itis known 
that nature works by the aid of simple chemical laws, and that 
man. can, from the free elements of chemistry, make several sub- 
stances hitherto obtainable only by the action of life. Urea 
and acetic acid, or vinegar, are instances of substances which 
can now be made artificially. Carbonic anhydride passed over 
sodium will make oxalic acid, a substance found in the sorrel 
and other plants, and this isa new discovery. From oxalic acid 
formic acid can be made, and the latter substance was once obtain- 
able only from the bodies of ants. It is a puwerfully corrosive 
acid, which raises ulcers and sores when applied to the skin, yet, 
strange to say, is found in its most concentrated state in a part 
of the body of the ant, where it forms the venom which makes 
the sting of this insect so unpleasant. Thus :iw "be seen 
that chemists have not always come off “secon ves i 
their contests. with nature. Acetylene is one of the sub- 





the tof the works in that neighbourhood last year. 
These works are now, however, in full activity, as well ason the 
— of the line between the prineipality and the frontier of Italy. 
upning, as the line does through its course, upon the 
shores of the Mediterranean, its works present great difficulties. 
It comprises four viaducts, two t ls, and an almost continuous 
course of sustaining walls. Operations will be actively pushed 
forward during the current’season, so as to secure the completion 
of the line before the close of 1869. It is feared, however, that 
the continuation Italian line, between the French frontier and 
Genoa, will not’ be ready for traffie by the same date. The first 
section of the Avignon and Salon line, twenty miles and: five- 
eighths in: length, between Avignon and Cavaillon, is now-in a 
very advaneed state, and it might be opened for traffic towards 
October, 1868, Upon the: following section from Cavaillon to 
Salon a commencement has been made with a great bridge over 
the Durance at Orgon. The foundations.are being carried-out. by 
the compressed air process. The bridge, when completed, wiil 
have five spans, and its total length will be 1100ft. A small line 
from Aubagne to the Faveau mines was completed last year, and 
was opened for traffic January 27th, 1868. The earthworks of a 
line from St. Rimbert to Annonsy are now completed to the 
extent of about two-thirds; the tunnels are pierced, and most of 
the works of art ure executed. A bridge of five arches over the 
Rhone, about 830ft. in length, has also made considerable progress, 
the piers having risen to the height from: which the:cast iron 
arches will spring. The whole-line is expected to be open for 
traffic towards the middle of 1869. A line from Arles to Lunel, 
twenty-seven miles and a half in length, was opened for traffic 
January 27th, 1868, and there now only remains to be executed 
a small station at the Camargue .the Trinquetaitle goods station 
on the right bank o ithe Rbdne together with a junction between 
this sta ad the line with which it has no direct connection in 


the ordinary sense of the term. These works will be undertaken 








as soon as the lands required: have ‘been placed at the disporal of 
the company by the Government and the ee of 
Arles. tin connection” with a new ‘station at ess and a 
junction with the Marseilles and Toulon line it may be stated that 
the necessary lands are acquired, and the approaches to the new 
station have been commenced and will be completed in the course 
of the current year. The works of the station properly so-called, 
as well as of the junction with the Toulon line, will be shortly 
undertaken, A line from Alais to the Pouzin, conceded eventually 
to the poy 3 An a convention concluded with the State in May, 
1863, was decl: of public utility and definitively conceded by a 
decree of May 29th, 1867. The total outlay made on the lines of 
the old network to the close of 1867 was £44 248,038, of which 
£1,448,288 was expended in 1867. The latter total-included a 
considerable sum paid for rolling stock, and we may add that 
further orders, now in course of execution, comprise fifteen 
passenger engines, seventy-five goods engines, five passenger 
carriages, and 2760 goods trucks, The number of passen 
carriages now ordered maya small, but account ——y 
taken of the fact that the number receivedduring 1867 was 410, 
One of the greatest railway enterprises of modern times is the 
Pacific line, which will at no distant date unite Omaha to San 
Francisco, and so enable the locomotive to run from the shores of 
the Atlantic to those of thé Pacific. The Omaha and San Fran- 
cisco is the most important of the Pacific lines now being carried 
out by the Americans; but there are also some other lines com- 
prised in the Pacitic group, if we may use the expression, and at 
the close of last year the lines had been carried out to the follow- 
ing extent:—Union Pacific (main line), 555 miles; Union Pacific 
(E.D.). 315 miles; Union Pacific (central. branch), sixty miles ; 
Central Pacific of California, 130 miles; and Westerm Pacific (Cali- 
fornia), twenty miles; total, L080 miles, of which 467 miles were 
completed in 1867. Considerable as the extent of opened line on 
the Pacific group may be there'stitl remains a — extent of line 
to complete, viz , on the*Union Pacific (main line)» 401 miles; on 
the Union Pacifie-(E D.), sixty-six miles; on the Union Pacific 


(central branch), forty miles; on the Central Pacific of California, 
f71 miles; and on: the-Western” Pacifie (California), 100° miles; 
total, 1178 miles, de ofthe Pacifictines is thus 


2258 miles. The United States Government has granted a bond 
subsidy of 16,000@obidreon 1124 miles;32,000 dollars on 834 miles, 
and 48,000° on: 300niles» making a total of 59,362,000 dollars. 
These amounts are*issued»to ‘the plain, table land, and mountain 
divisions of the lines respectively, and are irrespective ofa valuable 
land grant also made b Thermain Pacific line from 
Omaha to San Francisco \is* prosecuted at one end-—the 
eastern—by the Union Pacific Railroad: Company, and at the other 
end by the Central Pacific Railroad Com Y: The Central Pacific 
Company has carried its portion through ¢ e Sierra Nevada; the 
Union Pacific Company, which has already completed 555 miles of 
line of comparatively easy construction, is now struggling with the 
difficulties—not deemed insuperable—presented by the row | 
Mountains. Through communication is expected to be estab 
between Omaha and San Francisco by 1870 or 1871. 

A commission, isting of five members of the Tasmanian 
legislature, is now investigating the question of the best route and 
probable cost and traffic of a main line of railway intended to con- 
nect Hobart: own with Launceston, joining what is known as the 
Deloraine line at Perth. This commission is expected to present 
its report in the next session of the colonial Parliament. Tasmania 
is to some extent a stationary colony, the total estimated popula- 
tion at the close of 1867 being only 98,454, showing an increase for 
the year of 1086: With so limited a _——_ a through line 
from Hobart Town to Launceston could scarcely be expected to 

rove a financial success, but perhaps the Government might be 
induced to undertake it as a means of giving a general stimulus to 
the colony. We have referred to “‘the Deloraine line ;” we ought 
more strictly to have said ‘‘the Launceston and Deloraine line,” 
the first sod of which was turned by his Royal Highness the Duke 
of Edinburgh on the occasion of his recent visit to Tasmania, Of 
this Launceston and Deloraine line, which is to be known as the 
**Launceston and Western Railway,” Mr. W. T. Doyne is the 
engineer-in-chief. The company which is erner I the line has 
raised £50,000, and the Tasmanian Government has agreed to 
issue debentures secured on the revenues of the colony to the 
extent of £300,000 to assist in securing the completion of the 
undertaking at an early date. The district traversed by the line 
is to be assessed to a special rate to reimburse the colonial 
Treasury for any payments which thay be made by it on account 
of the interest on the loan of £300,000, which will amount to 
£18,000 per annum, This is a prudent proviso, and if a similar 
arrangement is enforced with regard to the proposed Ho 
Town and Launceston Railway its construction may become prac- 
ticable. 

The length of the lines which the Paris, Lyons, and Mediterra+ 
nean Railway Company is carrying out in Algeria is altogether 
321} miles, viz., the Algiers and Oran line 266{ miles, and the 
Philippeville and Constantine line fifty-four miles and three- 
eighths. The Algiers and Oran line has been for some time 
worked between Algiers and Blidah, and .it is now in course of 
construction over the whole remainder of its extent. The section 
from Blidab to Bou-Medfa, twenty-five miles in length, was 
actively pushed forwad during 1867, and it is expected to be 
pomemabell by the close of the current year or early in 1869. The 
following section from Bou-Medfa to Milioiah, eighteen miles and 
three-quarters in length, comprises the passage of the Atlas chain 
of mountains, and will involve considerable works, viz., two 
tunnels 7566ft. and 1600ft. in length respectively, and three 
viaducts, measuring altogether 1350ft. when taken collectively. 
The works are commenced, and are expected to be com leted 
the course of 1870. The works are also let on the following 
section from Milianah to (rleansville; this section will be easily 
completed by the close of 1869. From Orleansville to Relizane, a 
distance of fifty-four miles and three-eighths, the works are well 
advaneed, and the opening of this section wiil take place at the 
commencement of 1869, From Relizane to Oran, a distance of 
eighty-one miles and a-quarter, the works are nearly cow rleted, 
and this section is expected to be opened for traffic in July, the 
delivery of rolling stock at Oran-having been already commenced, 
The Philippeville and Constantine line is expected to be o 
for traffie in the course of 1869, The expenditure: made on the 
Algerian lines to the closeof last year was £2,744,917. The French 
Government has granted a subvention of £3,200,00U, and a guaran- 
tee of interest at the rate of 5 per cent., on the portion of first 
establishment capital not covered by the subvention, 
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New Fan.—Mr. Schiele has written to inform us that he is 
bringing out.a new fan, which he thus describes :—‘* The strain of 
strap axis, and tremor caused. by the revolving of the vanes is 
confined to one casting—a pillar, which is fixed by its bottom plate 
securely to the foundation; therefore the casing in which the vanes 
revolve becomes a mere air chamber, which thus may be made 
quite light in the plate. This is so mounted on the beuring of the 
pillar that it may be turned round to direct the discharge opening 
as it may be desired, and then to be fixed by a set screw. ere 
are only about four light plate vanes, square as of old, which, how- 
ever. instead of throwing the airout against the outside casing, 
producing a terrible noise, or receiving checked air back between 
them, causing a great waste of power, have a concentric channel 
formed round them, in which the-air thrown out by the vanes 
keeps revolving, and is prevented flying out by its centrifugal force. 
This ring is wider than the vanes, and so much air —_ escapes as 
is wanted at the time, and is propelled forward through the casing 
to its destination. This ring is at some distance round the vanes, 
but its sides, or side, are provided with borders, which have an 
inside radius about equal with the radius of the vanes, thus 
securing the confining of the revolving air until wanted, 
suction opening is in front of the casing in the centre,” 
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DESCRIPTION OF A NEW SELF-ACTING REGU- 
LATOR FOR GALVANIC CURRENTS. 
Constructed by M. F. KOHLRAUSCHE. 

THE i ty in the working of galvanic elements, which is 
found even in dealing with those termed ‘‘ constant” batt 
may be caused by changes either in the internal resistance or in the 
electro-motive force between the poles. In order to keep the 
current in any circuit moderately constant, it has been usual to in- 
sert a Rheostat, whose resistance was lessened or increased accord- 
ing as the current was found to vary, so as to keep a galvanometer 
needle in the same circuit ata constant deflection. This requires, 
however, a constant attention and care on the part of the experi- 
menter, which unless aided by expert assistants, is in the generality 
of cases impracticable. 





, 


iu! ‘ 


ail 





To obviate this drawback Mr. Kohlrausche has proposed to insert 
in the circuit a fluid conductor, whose length between the elec- 
trodes shall be automatically adjusted by the movements of the 
galvanometer needle, and thus save all attention on the part of the 
operator. The principle of his apparatus is as follows :— 

The galvanometer has a single magnet needle in the centre of 
its coil, which tends to place it, when a current passes, at right 
angles to the direction of the convolutions. When the latter are 
placed east and west (that is to say at right angles to the direction in 
which the instrument would be used as a simple galvanometer) the 
current may be made to traverse the wire so that the north pole of 
the needle places itself towards the south ; and we suppose that 
the carth’s magnetic force of direction is in every position of the 
needle constant, in other words, that the deflecting force of the 
current is always proportional to the sine of the angle of deflection 
of the needle from the zero line of the wire convolutions. Thus 
the horizontal component of the earth’s magnetism and the mag- 
netic force of the current in the wire circuit, act upon the needle 
in opposite directions, so that the needle can only have two 

ints of stable equilibrium; the one is when the current 

orce is less than that of the earth, in which case the needle points 
justly north and south; the other is when thecurrent predominates, 
and then the needle turns completely round and points with 
its south end towards magnetic north. If these two forces 
however, are equal, the one eliminates the other, and it is evident 
that the needle will be balanced in any position which may be given 
to it. This condition can only take place of course for one given 
strength of current—viz., that which we wish to keep constant. 
If we wish to a'ter this to any other current, we can do so obvi- 
ously by augmenting or diminishing the earth’s directive force 
artifically by permanent magnets. This condition of balance being 
attained, the now magnetically indifferent needle is placed east 
and west. The moment, however, that the current in the circuit 
in the least degree increases or diminishes, the needle, no longer 
balanced, turns round in one direction or the other. In doing so 
resistance is by a peculiar arrangement added or subtracted from 
the circuit until the current again balances the magnetic force, 
when the needle, becoming indifferent, remains again in its new 
position. In this way every variation in the electro-motive force 
or in the resistance of the circuit is immediately compensated by 
the apparatus itself, and the current kept constant. 

The apparatus is construc ed as follows:—On a circular base 
plate, A A, levelled by the three adjusting screws, 8, 8, s, is the 
multiplier coil, M, wound upon a wooden frame of such a shape as 
‘to leave a central oblong space through it. In order to save the 
convolutions which would be lost hy the axis of the needle passing, 
as is usual in galvanometers, through a central hole, and to keep 
the directive force constant in the zero-point, the needle is sus- 
pended upon a metal frame, f f, at right angles to the direction of 
the needle, the frame being suspended by a tibre of unspun silk, c, 
from a bent pillar, d. e upper part of the frame is supplied 
with prolongations bent down at right angles, and terminating in 
two copper electrodes, g and h, which are immersed in two curved 
vessels, cc, and c' ¢', one on each side of the multiplier. These 
vessels contain each a solution of sulphate of copper in water, and 
are further supplied with fixed copper electrodes at their corre- 
sponding ends, the one, k, being connected with the terminal 
screw, b, and conductor, b!; the other being connected with the 
terminal screw, i. and the coil of M. 

The current which enters the apparatus by the wire, a', passes by 
the terminal, a, to the coil of the multiplier, M, which it traverses, 
thence over the terminal, i, and from the fixed electrode through 
the sulphate of copper solution to the movable electrode, g, over 
the frame, f f, to the movable electrode, h, through luti 
on this side to the fixed electrode, k, and thence away over the 
terminal, b, and wire, b'. 

The current is so directed that its deflection upon the needle 
tends to increase the distance of the movabla from the fixed 
electrodes, and thus to increase the resistance of the circuit and 
diminish the current again. 

In several series of experiments made with this apparatus it has 
been found to answer its end—that of an automatic regulator of 
the galvanic current—with surprising efficiency. In one of these 
series, in the circuit of a battery of galvanic elements, four wire 
bobbins were inserted as resistances, arrangements being made to 
remove any or all of them at pleasure. These resistances, which 
we will designate 1,, 7x, Ts. 7%, were adjusted so that r, and 7, were 
equal to three arbitrary units, and 7; and 7% to each two units of 
resistance. The sum of these resistances was about equal to half 
the resistance of the apparatus when the needle and electrodes 
occupied the middle position shown in the figure. The results of 
the addition of these resistances upon the current, &c., are shown 
in the table at the top of the next column. 

e instrument used to measure the figures given in the last 

two columns was a Weber’s reflecting galvanometer. The regu- 
ity between the figures expressing the current in the circuit with 
the application of the regulator in cou parison with the great diffe- 
rences shown without it sufficiently proves the value of this 
beautiful little apparatus which we hope Messrs. Elliott or 
some other of our enterprising instrument makers will not be long 














in introducing into England, and refer them for a detailed descrip- 
tion of the separate parts to Mr. Kohlrausche’s paper* on the 
subject. 

Watances Deflection of Current 

resistances. bet with and without 
apy Steed Pn needle. nn oto 
‘i 0 110mm + 15 deg. 82°9 108 
| n% | 2: | dee iets 
+] ntetey | 6s . + . sia | 77 
: ee Tantra oat boar) +1 : 81°8 - 
7 ladle Nahin 125 Am +22 5, 833 | 125 














THE MANUFACTURE OF IRON IN THE NORTH 
OF ENGLAND. 


No. V. 


Our last general article on this subject embraced a detailed 
description of the situation and general character of the various 
blast furnaces of Cleveland ard the North of England. We now 
propose to notice more particularly the principal improvements 
in blast furnace engineering which the district presents. A visit 
to the various ironworks enumerated in a previous article would 
enable any one to trace almost each successive step by which the 
striking metallurgical appliances now adopted in all the more 
modern works have been developed. In the Tyne district, and 
in other localities associated with the smelting of iron previous 
to the discovery of the mineral wealth of Cleveland, many of the 
older class of furnaces exist. The original Cleveland furnaces were 
also built on the small type then generally followed. The value 
of the utilisation of the gas, the systematic calcination of the iron- 
stone, and a high temperature of the blast in the economical smelt- 
ing of iron had not heen recognised. During the last few years, 
however, metallurgical science has made great advances in (leve- 
land. The rapid development of the iron manufacture which 
followed the opening out of the Cleveland iron mines led toa 
corresponding extension of the cval trade of South Durham, 





tion. A vast impetus was given to mining enterprise; coke in- 
creased in demand, and rose in price to such a degree 
that ironmasters were driven to devote the closest atten- 
tion to economical methods of using fuel. It was obvious 
that in the open-topped furnaces then in operation a great 
quantity of heat, representing a large amount of combustible 
material, was allowed to escape into the atmosphere. Plans were 
accordingly adopted for taking off the waste gases. It is not 
meant to infer that the proposal to use the gases given off from 
open-tup furnaces originated in Cleveland, but the peculiar cir- 
cumstances of that district made it a matter of great importance 
to turn to account every particle of fuel employed. The plans 
which have been devised for utilising the waste furnace gases re- 
solve themselves into two systems—one when the gases are 
drawn off without closing the tunnel head, and another when the 
| furnaces are closed at the top. The latter appears to be most 
| generally adopted, but plans coming midwav between these two 
| extremes have been also introduced. The cylinder dropped a 
| certain depth into the head of the furnace (Darby’s patent was 
| an arrangement which has been successfully used in many places 
| at the present time, though no examples are now in operation in 
the Cleveland district; indeed it may be said that the close-top 
| system is the only one now to be seen in connection with the 
| ironworks of the North Country. The cup and cone plan was 
| first applied at Ebbw Vale in 1850; since that period it has been 
gradually introduced into this locality. The general arrange- 
| ments for raising and lowering the bell were fully explained in 
our illustrations accompanying the notice of Messrs. Stevenson, 
Jacques, and Co.’s works. The bells are mostly made of cast 
iron, but in some cases—as Ferry Hill, for example—they 
are constructed of wrought iron, the latter material being 
less liable to breakage, and being also much lighter to 
work. In size the bells vary from 7ft. to 12ft. in dia- 
meter. They work into a cast iron ring bevelled inwards, 
and the cone is made to fit accurately into the annular 
space. The bells are hung at a sufficient distance below the 
charging plate to allow ample space for a considerable quantity 
of materials. At stated intervals the bells are lowered, and the 





which for sume time previous had been in a languishing condi- | 


furnaces should under no circumstances be less than 7O0ft. 
in height. This is about the height of the Ocklam, Linthorpe, 
Middlesborough, and other furnaces. The bulk of new furnaces 
range from 68ft. to 80ft. in height those above this elevation 
being few in number, as, for instance, the new Eston furnaces of 
Messrs. Bolckow, Vaughan, and Co., and the last two new furnaces 
erected by the Rosedale and Ferry Hill Iron Company. But —— 
these dimensions of blast furnaces have been su ly 
adopted in Cleveland, it by no means follows that similar arrange- 
ments would work equally well with other ironstone and 
fuel. The Durham coke is so hard that it carries well the 
immense burden implied by a height of 100ft.; the ironstone is 
also tulerably compact, and hence, notwithstanding the weight 
of materials contained in a vertical column of one of the larger 
furnaces, a moderate pressure of blast is quite sufficient to force 
a way through. The high furnaces are, in short, ordinary fur- 
naces with roasting kilns upon the top, and the extent to which 
this compound system may be successfully developed depends 
simply upon the resisting power of the coke and other materials. 
It would seem, however, that the full limits have been reached, 
if not in a slight degree exceeded. At any rate the majority of 
engineers are rather in favour of heights varying between 70ft. 
and 80ft. 

But not only is there great diversity of opinion as to the 
proper height of furnaces intended for smelting Cleveland 
ironstone, there is an equal difference of opinion with re- 
spect to the best width to adopt. Even the larger furnaces 
vary very much in this. The two new furnaces of the South 
Durham Iron Company, for instance, are 80ft. high, and respec- 
tively 17ft. and 19ft. in diameter. The results obtained 
appear to justify the opinion that these dimensions ensure a 
large make with a comparatively low expenditure of coke. The 
width, however, generally adopted is from 20ft. to 24ft. in the 
boshes. At Norton there is a new furnace 27ft. in diameter at 
the widest part, and the last two new furnaces at Ferry Hill are 
27ft. 6in. in diameter. But 23ft. to 24ft. may be regarded as 
the standard now adopted by the majority of engineers, the 
height being a little above three times the diameter. 

The internal shape of Cleveland furnaces also varies a good 
deal; but the plan usually adopted is to make the top of the 
boshes at rather more than one-third the height of the furnace, 
and then to let the sides slope inwards very gradually until they 
are closed in for the tunnel head. In some instances the sides 
are parallel for a considerable distance above the boshes, 

The economical working of the Cleveland blast furnaces is 
also greatly increased by the high temperature at which the 
blast is introduced. By successive stages this has been fcrced 
upwards until the average temperature is now from 1000 to 1100 
deg., whilst in special cases it is even higher than this. The 
heating stoves are generally arranged as close as convenient to 
the furnaces, and are mostly placed one on each side, and two 
behind each furnace. They consist usually of cast iron pipes, 
arranged in two lines sloping towards each other at a high angle, 
and allowing free for the gases on all sides. The walls 
are constructed of firebrick, and each stove contains the requisite 
apertures through which a proper quantity of air can be admitted 
to mix with the highly carburetted gases in order to produce a 
greater intensity of heat. It is calculated that for every increase 
of 100 deg in the temperature of the blast a saving of at least 
one cwt. of fuel is effected on each ton of pig iron produced. 
Hence it will be readily understood why the Cleveland engineers 
have devoted so much attention to improvements in heating 
stoves. Verhaps the most neticable stove which has been re- 
cently introduced is the one patented by Mr. Thomas Whitwell, 
Stockton, and which combines also the improvements patented 
by Siemens and Cowper, in this department. (Illustrated in 
Tae Evnatveer for Nov. 8th, 1867.) This stove can be constructed 
on a circular or rectangular plan. It contains no cast iron 
pipes, but is entirely made of firebrick lined with ganister, with 
the exception of the iron casing. In working this apparatus two 
similar stoves are used, and whilst the blast is being heated in 
the one the other is being raised to a high temperature by the 
blast furnace gas. When a sufficient temperature has been ob- 
tained the process is reversed, the blast is introduced into the 
stove just heated, and issues therefrom at a temperature already 
communicated to the brickwork by the burning gas. The cold 
blast is let in at the end of the stove whence the products of 











minerals are evenly distributed upon the top of the incandescent | 


mass below, the gas meanwhile escaping from the funnel head. 


The operation of charging only lasts a few minutes, after which | 


the bells are drawn up tightly against the outside ring. A | 


shovelful of small ore, purple ore, or hematite, is thrown round | f 


the bell to effectually close up any aperture through which the | 


gas might escape, and nothing more has to be done until another 
charge has to be introduced. The charge itself varies accord- 
ing to circumstances. Asa rule, the quantity of calcined stone 
required to make a ton of pig iron is between 2} and 2} tons, 
and of coke the proportion used is generally from 21 ewt. to 
23 cwt., though certain firms are working at a much lower per- 
centage of coke than is indieated above. The gas is drawn off 
by means of wrought iron mains which start from near the top 
of each furnace, just below the bell. It is found that the heat 


contained in the waste gas is sufficient to raise the temperature | 
of the blast up to 1100 deg., and even higher, and also to gene- , 
rate the steam requisite for working the blowing and other | 


stationary engines. In nearly every case now the boilers are 
all heated by the gas, and nota single ton of fuel is used in 
connection with the ordinary furnace operations except what is 
filled in at the top of the furnace, where, after doing its work in 
reducing the ore, it gives rise to gaseous compuunds, which are 
thrown off at an exceedingly high temperature. Referring more 
particularly to the economical aspect of utilising the waste gases, 
it may be mentioned that although the general consumption of 
fuel is as above-mentioned, in the most modern furnaces it has 
| been reduced to between 17 cwt. and 18 cwt. in special cases. 
It will thus be seen that the Cleveland ironmasters have suc- 
ceeded in turning their fuel to the best possible account; indeed, 
| they are approaching so closely -the theoretical work to be 
obtained from fuel that it seems difficult to understand how any 
material improvements can be ex in this respect. 
| But not only has the economy in fuel resulted from conveying 
| away the waste gases, the whole system of blast furnace working 
| has been changed by the introduction of very large furnaces, and 
by using a bl«st heated to the highest point compatible with the 
security of the cast iron pipes employed. The furnaces of 50ft. 
and 60it. in height gradually grew until a height of 70ft., 80ft., 
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masters do not hesitate to assert that the maximum limits have 
not even yet been attained. By increasing the height of the 
furnace the materials introduced are raised to a high tempera- 
ture before they arrive at the zone where reduction begins to take 
place, and it is easy to understand that in this condition the 
materials will much more readily enter into new combinations 
than if the temperature was c-mparatively low. It has become 
a settled axiom amongst the Cleveland engineers that blast 








*® Poggendorff’s Anuaiev, vol, caxii., Nv. 10, p. 206, 


combustion have been passing into the chimney. The stoves 
can be cleaned without being cooled down, and by means of 
various openings this is done very quickly, so that there is no 
interference with the working of the furnace. Two pairs of these 
stoves are quite sufficient to heat the blast required for a single 
urnace. 

In the economical working of blast furnaces, where great 
quantities of materials have to be moved, it is essential that the 
arrangements for the haulage of minerals, and for getting the 
same into the kilns, should be as com;lete as possible. Great 
attention has been devoted to this subject in all the newer works, 
where the whole system has been devised without incumbrance 
from old erections. The minerals, coke, ironstone, and limestone 
are almost invariably conveyed to the works by rail, special 
sidings being appropriated to each works. In the most modern 
concerns the railway company is made to deliver the laden trucks 
upon the summit of an incline, so that they can be 
easily worked by gravitation alone to the kilns, or in some 
cases upon the gantries which run over the tops of the 
calcining kilns, coke bunkers, &c. Small locomotives are 
employed in various instances for pushing the laden wagons 
to the top of the gantries; in others direct-acting steam 
or hydraulic lifts are used for this purpose, even the largest, 
railway trucks, weighing as much as fifteen tons gross 
being thus lifted over the kilns with perfect ease. The 
wagons are all made with doors hinged along the bottom, 
so that by simply drawing a bolt the materials fall into 


| the proper receptacles beneath. The calcining kilns are from 
| 25ft. to 30ft. in height; but a splendid new range of kilns in 
' covrse of erection for the new furnaces of Messrs. Bolckow, 


Vaughan, and Co., at Eston, are 53ft. in height, and have a novel 
and useful arrangement of doors worked by levers, which allows 


| of the materials being filled into the barrows hy gravitation 


| alone. 


The modern kilns are mostly circular, and are so con- 
structed that the calcined material is drawn off at a level of about 
2ft. 6in. from the ground, which thus diminishes the labour of 
the workmen very considerabiy. The raw stone is about forty- 

| eight hours in passing through the kilns; in a few cases the 
limestone is also calcined. The coke is made to fall into 
“bunkers,” which are simply immense hoppers with several 


and even 100ft. has been reached, and highly experienced iron- | apertures below, closed with a door working horizontally with a 


‘lever. The fillers have thus only to place their barrows under 
| one of the hoppers, and to allow the proper quantity of coke to 
| pass through the opening. This arrangement effects consider- 
able saving in labour. The empty trucks are generally lowered 
by an independent counterpoise apparatus at one end of the 
gantries. 7 

The minerals are conveyed to the furnace tops by hoists of 
varied cvnstruction, and the old-fashioned inclined plane—so 
‘ common in Staffordshire and in other places—is only used in two 
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hoists are a. Sir William Armstrong’s hydraulic hoists 
are adopted at Hill, Elswick, Clarence, and other places. 
Mr. Jno. Giers, the engineer for the Linthorpe Ironworks, 
Middles has patented what is termed the — 
hoist,” and. this hoist is in operation at the Linthorpe 
Works, and Hopkins, Gilkes, and Co.’s furnaces. These 
lifts consist essentially of a column 36in. in diameter, 
in which a cast iron piston, weighing several tons, is made to 
work. The stage on which the. barrows are conveyed up and 
down is connected with the piston by four wire ropes passing 
from the corners of the platform over pulleys at the top of the 
landing stage, and thus down the central column. the 
platform is loaded it weighs about a ton more than the piston. 
A pair of engines close adjoining work a couple of air pumps, 
and by exhaustion of the air beneath the piston it is brought 
down and the platform is raised. By forcing in air beneath the 
piston it is raised and the stage is lowered. The same principle 
is applied at the works above mentioned for lifting the trucks to 
the top of the gantries. At the old furnaces of Messrs. Hopkins, 
Gilkes, and Co., there is a steam winding lift, and the chaldron 
coke wagons are taken direct up to the top of the furnace, run 
over the hoppers, and there discharged in theordinary way. It may 
be mentioned that in a few cases the blast is used for lifting mate- 
rials; a cylinder working in a deep well, into which the blast is 
forced and from which it is withdrawn alternately. Considering 
the immense quantities of minerals which have to be raised daily, 
first to the top of the calcining kilns, to the gantries, and after- 
wards to the tops of the furnaces, the economical working of the 
appliances appropriated to this labour is a matter of great im- 
portance. The barrows used are large wrought iron scoops, nicely 
counterpoised and running on two wheels about 2ft. in diameter, 
and are so constructed as to enable the workmen to move them 
about without much exertion. 

The slag is made tc run into square moulds, which, whilst 
being filled, stand on small bogies. When the slag has consoli- 
dated the frame is opened, and the and slag ball are 
withdrawn by small locomotives designed for the purpose. 
What in other districts form vast mountains of scoriz, is, in 
most parts of Cleveland, turned to good use. Large quantities 
are being daily deposited to form an immense breakwater at the 
entrance to the Tees, a special line of railway having been put 
down for the purpose of conveying the material. Slag is also 
used in the construction of retaining walls on each side of the 
river. The marshy land reclaimed from the river is also being 
covered by a thick layer of slag before it is capable of being 
utilised for building pu , 8o that, notwithstanding the 
enormous make of pig iron in Cleveland, there appears to be 
only a very insignificant accumulation of slag. 

The production of pig iron varies considerably, as might be 
expected when the great disparity in the sizes of the respective 
furnaces is taken into account. Some of the larger furnaces are 
making from 350 to 400 tons per week; a large number are 
turning out from 300 to 320 tons weekly, the smaller furnaces 
ranging from 200 to 280 toms per week. Except under particular 
circumstances, however, it is found that the smaller furnaces 
cannot be worked in nearly such an economical manner as the 
larger ones, and hence nearly all the leading firms who have any 
old plant are gradually replacing it with modern appliances, and 
so rapidly are changes in metallurgy taking place that it is now 
customary to write off the.cost of furnaces at the rate of about 
10 per cent. annually, on the assumption that what are modern 
and economical plant now will in the course of ten years be 
practically useless, and will in all probability have to be replaced 
by improved varieties. The question of the cost of manufac- 
turing Cleveland iron is a difficult one to go into, as no two 
firms are in similar circumstances. It may be asserted, 
however, that there are firms so situated that they can 
produce pig iron at 42s. per ton, though of course the 
majority of ironmasters are not in such circumstances. The 
cost of coke is the great item in the production of Cleveland 
iron, and this material went up to a remarkably high figure a 
couple of years ago, owing to the inflated and exceptional nature 
of the iron trade at that time, and to the demand for coke which 
was setting in from the hematite districts. This induced a great 
increase in the production of coke, so that the market has been 
gradually getting rather overstocked, and now prices are at least 
half a crown a ton lower than they were last year. 

In describing the ironworks of this locality it should be men- 
tioned that a large proportion of the blast furnaces are situated 
on the side of the river Tees, and have shipping wharves, at 
which they can ship pig iron into steamers or sailing vessels for 
home or foreign destination. 

A notice of the blowing engines we must reserve for a 
future article, 
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THE BATH AND WEST OF ENGLAND AGRI- 
CULTURAL SHOW. 


THE annual show of the Bath and West of England Agricultural 
Society opened on Monday the Ist inst., under very favourable 
auspices. The number of the exhibits both in the cattle and imple- 
ment department is much below the average, but all the arrange- 
ments are more complete than usual, and the quality of the exhibits 
is very excellent. With the cattle we have little todo, and as there 
are in point of fact no novelties in the implement department we can 
detail all that is likely to interest our readers within a small space, 
The first implement shed in order of number, but the last in actual 
arrangement, is that set aside for machinery in motion. Among 
the exhibitors of engines are the Reading Ironworks Company, 
Messrs. Brown and May, Messrs, Marshall, of Gainsborough, 
Messrs. Ruston and Proctor, Hornsby and Son, Garratt and Sons, 
&c, The show of reaping machines, mowers, turnip-cutters, &c., 
is very fair. Messrs. Ransomes and Sims, Ipswich, have their 
Newcastle prize ploughs, mowers, and reapers, new patent turn- 
wrest ploughs, new patent horse-rekes considerably improved, new 
automatic lawn-mowers, and a large assortment of mills and food- 
preparing machines, Messrs. Howard, of Bedford, have an ex- 
ceedingly large and varied we nd of their ploughs, harrows, horse- 
rakes, and haymakers. The former implements, by merely remov- 
ag tne sro ami of Fah des bing laced 

, su y 
— raisers, io letter expebio | » 4 aes four and w-half come 

ay. Messrs. Howard also show a new AC plough for i 
double furrows, and new mowing and reaping machines, the 
advantages of which are stated to be lightness of draugh 
simplicity of construction, and strength. The reaper shown 
cut 500 acres last year without breakage. One of their safety 
boilers is also exhibited, and attracts much attention, To ex- 
tend this list would be merely to reprint the catalogue. 

Almost the only novelties are a new and wulhaes igned hand- 
drill, exhibited by Mr. Le Butt ; a new seed regulator for drilling, 
by Messrs. Hawkes and Spencer ; and anew counter-current churn, 
by Messrs. Bradford and Son. The show promises to be very suc- 
cessful in a pecuniary sense, 
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THE MONCRIEFF SYSTEM OF WORKING 
HEAVY GUNS. 


Captarx Moncrierr’s protected barbette system of 
working heavy guns promises not to be one of the 
rn ies f rales lover oie On eae 

ual in the art i vy ut to com- 
pletely revolutionise the construction of fortifications. The 
records of war prove that there is no defence against shot 
and shell equal to a simple bank of earth or sand; but 
heavy guns cannot be well worked behind sand banks in 
the inary way, and therefore it is that we have 
shields of iron and of masonry. It is ex- 
cessively difficult to use sand banks unless the 
guns are virtually mounted en barbette, that is to say, 
pointing over the parapet instead of through it. Guns 
so mounted are greatly exposed, and their detachments 
are, while loading at least, ea or nearly quite, unpro- 
tected. Captain com of fing since —— the idea 
of obtaining a system ing over a soli t, pre- 
serving i lateral which cannot be yn while 
embrasures are retained—and neither exposing the gun 





and detachment nor involving the labour of ie | and 
lowering the piece—in a word, of gaini the 
advantages without introducing any of. the defects of 
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curve, the leverage in favour of the counterweight 


on. 
in an increasing ion until it becomes sufficient to 
meet the utmeee force of the recoil; thus ee 


vibration which proves so destructive to pivots and 
&... ont 1 —— foundations stro b 
expense lately in ‘oundations ng enoug 

the platforms of hea ns. When the gun has rec 
as far as it will it is held in that position b e 
acting pawl C, and then loaded under cover. The elevation 
can be given to it in this position if desired, as there 
is a trunnion pointer with’ ey scale on the cheek of 
the carriage. If the paw! is lifted the energy of the recoil 
stored in the counterweight raises the gun into the firing 
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produced a gun which has already been tested 

i ane success, We have much pleasure in illustrating 
this the most recent contribution to the art of war, in the 
accompanying engraving. 

The principles involved are that the should be 
lowered down behind the parapet to be loaded in safety, to 
be raised above the parapet for a moment only and fired, 
and then suffered to sink once more to its cache. In addi- 
tion it was necessary that all this should be done without 


complex machinery or requiring the expenditure of t 
power. As regards the last point Captain Menwelll wes 


regulated by one 
gunner holding the handle of the friction band D. 

The gun, counterweight, elevators, andall, might run back 
under the action of recoil in a horizontal line if the 
coefficient of adhesion of the rolling surfaces of the 
elevators were reduced by rain, &c. ‘o prevent this the 
elevators carry teeth which take into similar teeth in the 
bearing rails. It will sometimes occur that batteries must 
be e on soft ground. Fig. 2 shows a method of layin 
a Moncrieff ground platform on insecure or marshy groun 
The absence of horizontal’ strain enables the inventor to 
dispense with concrete foundations, &c., and in most cases 


the barbette system. After many experiments he has , position, its movement upwards bein, 





not slow to perceive that much energy is wasted by the 
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recoil of a gun in overcoming the friction of compressors, 
and this energy he proposed to store up in a heavy weight 
to be raised by the recoil of the gun down a slope, and by 
its subsequent fall to elevate the gun once more over the 
parapet. The details of the invention by which these prin- 
ciples are applied in practice are, as will be seen, = 
ingenious, In the Moncreiff carriage, to use the inventor's 
own words, “ the recoil is stopped without injurious strain 
by an arrangement of forces analogous to those which stop 
the rolling of a ship, where the gradual rising of the centre 
of gravity of the whole structure puts a limit to the move- 
ment in one direction. The curve of the elevators can be 
made to control the metacentre, and express the same 
movement with nearly the same results.” 

Fig. 1 shows the general arrangement of a Moncrieff 
carriage for a 7-ton gun. It consists of three principal 
parts, viz. : the iage proper, A; the elevators, B; and 
the platform, C. e d lines A*, B*, show the 
carriage and elevators near the loading position. It 
traverses on a central pivot and a single ci racer 14ft, 
in diameter, and the platform is about 16ft. 6in. in length. 
A counterweight D, sufficient to balance the gravity of the 
gun, isplaced between the twoelevators. 1nthefiring position 
the centre of gravity of counterweight and the fulcrum on 
which the elevators rest are nearly coincident, and are both 
in nearly the same vertical plane as the trunnions of the 

n. On the discharge of the piece the elevators roll 
Bac ards on the platform causing the gun to descend in 
a cycloidal curve, while at the same time the counterweight 
rises, at first with an i ing velocity. The centre of 
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ment into our methods 
putable. How far it is applicable to naval purposes, and, 
if applicable at all, under what apange pe mee open 


it would be sufficient to-lay the ground platform on a thin 
‘i layer of gravel carefully 
levelled for the purpose. 
The more carefully this 
design is examined the more 


tie, apparent will its pee 


ie become. It will proba 
enable us to dispense wi 
~ those costly inefficient forti- 
fications on which we now 
rely for the defence of our 
. coasts, That this system is 
as perfect now as it may be 
made we cannot readily 
admit. That Captain Mon- 
crieff will yet have diffi- 
culties to combat, possibly 
unseen at present, is tolerably 
certain; but that he has 
introduced a great improve- 
of working guns is indis- 


to consideration. For the present we will only add to 
what we have said that Captain Moncrieff has introduced 
a very ingenious reflecting sight, by the aid of which aim 
can be taken without exposing a man. 





employers their wi to 

cree a eat 2a. per week and to return to work on the old terms. 

TE American Journal of Mining says, “A Boston fireman has 
-propelling- steam which will run almost 

noislessly along the streets, up and down inclines as well as on & 

level, and round the corners. It burns the liquid a. 

leum) fuel, and emits no smoke while in operation.” 5 we 

are not so far from Utopia as we imagined. 

THe Epmuwnps ScanpaL.—Mr. Edmunds trial, on tho charge of 

chstensted, during Mis tonave of ote 0 

of patents, the sum of £9600, ed 

— The three questions before 

aed by apd | 
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increasing 
gravity of both the gun and the counterweight together js 
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‘SALT MINING IN THE LANDES, FRANCE. 
Frou the geological formation along the northern foot of the 
’ Pyrenees there has long existed an opinion almost amounting to 
a certainty that considerable deposits of salt must exist at no 
great depth below the surface, but as the occurrence of beds of 
yock salt, even in the most regularly stratified formations, are 


acci- 

very of rock salt no less than 50ft. thick by 
poor inhabitant of Dax, whilst borin; phen yb pwedy r> 4 
¢ town, in the year 1863. 


his gatden, near the ramparts of 
We are indebted to Mr. F. Maxwell Lyte, well known for his 
scientific ressarches in France, for a amount of most interest- 


ing information on this subject, which he has just published in 
form of a teport, technical and descriptive, of this formation. 
Mr. Lyte has taken the matter up commercially as well as 
scientifically, has already opened out the workings, and is now 
obtaining capital for the complete development of the under- 
taking, which, to judge from the t purity of the rock 
salt, containing 97°67 per cent. of chloride of sodium, the 
extremely favourable position of the bed, as regards faci- 
lity of transport, and the comparative ease with which 
it can be worked, bids fair to be attended with really 
successful results. Our present business is not, however, 
with the commercial part of the matter, but, aided by Mr. 
Lyte’s admirably clear report, to give some short account of the 
occurrence, discovery, and constitution of this really important 
deposit. Dax is famous for its hot springs, which Constantin 
James describes as exhaling vast clouds of vapour and pouring 
forth pure, odourless, unmineralised water at the rate of 2000 
cubic feet an hour, and possessing a temperature of 140 deg. 
Fah. These hot springs appear to be associated with the ophite 
rising in a regular line at their northern side or junction with 
the tertiary formation. Near two eruptions of ophite at Bas- 
tennes and Gaujacq some remarkable deposits of bitumen have 
been profitably worked. It oozes through the tertiary beds. It 
has been observed that salt is often found accompanying such 
deposits; for instance, along the foot of the Carpathians, in 
Pennsylvania, on the borders of the Sea of Azov, and in the 
department of Meurthe, France. That such a formation existed 
along the base of the Pyrenees was evinced by the presence of 
salt springs at Pouillon, St. Pandelon, Tercis, &c., their occurrence 
being always close to an eruption of ophite. From this it may be 
assumed that if not dependent on the ophite itself for formation, 
the ophite has at least had something to do with protecting the 
salt from denudation. The first discovery was made, as we have 
said, by a poor man in 1863. Having pierced about 100ft. 
through the strata indicated below, he struck the hard resistant 
mass of salt, which broke his boring tool, and the discovery was 
made on the extraction of the tool, which brought with it a frag- 
ment of rock, After this discovery he continued to bore with 
water in a very ingenious fashion. A pipe was passed down the 
soil pipe as far as the salt, and a second smaller pipe was placed 
within it. The ends of both pipes were allowed to rest on the 
salt, and fresh water being poured down the interval between the 
two pipes, salt water resulting from the solution of the salt was 
pumped from the inner pipe. By this process the bed was 
pierced to a depth of no less than 50ft. A shaft afterwards sunk 


exhibited the following section :— 

ft. in, 
Weteanl .o sc 06 60 06 06 06 66 00 co bc co D9 F 
Gravel (alluvial fresh water deposit) .. «2 «2 «+ «2 o¢ 15 1 

Stiff aluminous clay of variegated colours interstratified with 
beds and nodulee of fibrous and crystalline gypsum... .. 72 2 
Salifercus clay be "0h ‘wo ce ¢c of 60 08 06 66 oo BF 8 
Rock salt ** *e ee oe ee * 7] ee oe a ee oe 50 0 
Baliferous clay .. ce ce co co ce 08 cc oc cf « 9 10 


A further layer of salt was discovered beiuw the last named 
stratum, but proximity to the town rendered it inconvenient to 
work regularly here. A demand for an Imperial concession was at 
once made, but the delays it involved postponed its promuzation 
till nearly the autumn of ‘1865. The territory then granted 
amounts to eight and a quarter square miles. 

The Engineer-in-Chief of mines, resident at Bordeaux, in 
reporting to the Prefect of the Landes, describes the bed as of 
fifteen metres thick, and says, “that it much resembles that of 
Villefranque (Basses Pyrenges),” and, “that the peculiarly fortu- 
nate situation of this mine and the facilities it possesses for the 
— of its produce lead to the conclusion that the Dax 
Saltworks will soon offer most serious competition to the 
older saltworks of the neighbouring department.” The 
Villefranque salt was formerly brought to Dax to be 
tefined, and an attempt was made to apply the natural 
heat to the springs for this purpose, by dissolving it in the 
hot water in the hope that it would crystallise on cooling, 
but forgetful of the loss of heat which took place during the pro- 
cess of solution, of which a large portion becomes latent during 
the passage of the salt from the solid to the liquid state. It is, 
however, possible that by a more scientific arrangement much of 
the heat of the springs may be utilised in the production of salt. 
The works at Villefranque are not now in operation; the quality 
‘was at all times inferior, some samples yielding only 35 per cent. 
of chloride of sodium. 

France relies for its supply of salt on two sources: first, sea- 
salt produced at Marseilles and Cette, at Nantes, Marénnes, Ile- 
Rey, &c.; secondly, salt produced from mineral deposits—those 
of Nancy, Dieuze, &c., in the east, and Villefranque, Briscous, 
Salies, and Orasse in the south-west, the following being the total 
production :—For the eastern division 200,000 tons, for the 
southern 300,000 tons, for the north-west 140,000 tons, and for 
the south-west, in which Dax is situated, only 10,000 tons. The 
supply of this district is therefore manifestly inadequate. The 
supply of Bordeaux is derived from the salt works of the west, 
except a small quantity of fine salt sent from Marseilles. The 
western works (sea-salt) have lately sent a petition to the Senate 
declaring that if som: ig is not at once done to help them they 
will be ruined. Nothing was or could be done, as the fault lies 
in the rainy climate of the Atlantic coast, which limits the 
natural evaporation and is not amenableto legislation. The quality 
of this description of salt is most inferior, containing, as it does, 
upwards of 14 per cent. of impurities. Some of the small south- 
western works do, however, produce a good quality, derived in 
very small quantity from salt springs. The quantity of salt 
required for the Bordeaux district—which, as we have said, 
produces only about 10,000 tons annually—amounts to about 
67,000 tons, #¢., for home consumption, 15,000 tons; salting 
fish, 24,000 tons; export, chiefly to South America, 28,000 tons, 
besides which the south-western frontier and the Basque pro- 
vinces take 21,000 tons; and on the whole it is estimated that 
upwards vf 130,000 tons per annum will be the consumption of 
the distriets within reach of the great Dax deposit. It is a 
curious fact—though, doubtless, to be accounted for by the rapid 
decrease of manufa¢tare—that the consumption of salt per head 





gor in France has nearly doubled within the last 
twelve years. It now amounts to about 26 Ib, per head of 
population, as compared with the consumption in England of 
about 48 Ib. per head, It must, howeyer, be remembered that 
salt for domestic in France is saddled with an excise 
duty of nearly £4 a ton, or about 200 per cent. on the first cost 
of the article. The modern method of extraction now practised 
in France is interesting and ingenious. A shaft is sunk into the 
bed of salt at a suitable spot, and a pipe of fresh water i: carried 
to the bottom. Hose is led from this into the galleries, and 
powerful jets of water projected on to the face of the salt. B 
this means deep lines are traced and large blocks cut out, whic 
are detached, the finer portions being sent to the surface. The 
water which has been used is collected in a large basin hollowed 
in the salt itself at the bottom of the shaft. The coarser por- 
tions of the detached blocks are broken off and thrown into the 
basin. It thus becomes a solution containing 27 per cent. of 
salt, and is pumped up, allowed to settle in reservoirs, and 
thence conveyed to the evaporating pans. 

Besides the salt there are large deposits of fine white siliceous 
sand, such as that used for asking glass in the neighbourhood 
of Dax, and the consumption of glass at Bordeaux being enor- 
mous, some glass manufacturers endeavoured to establish them- 
selves at Dax many years ago, but as they were obliged to get 
their alkali from Marseilles they ceased to manufacture on the 
opening up of railway communication between Bordeaux and the 
north. Now with salt—the basis of the alkali manufacture—at 
hand, glassworks might be reopened at Dax and successfully 
compete with any others inthe world, Soda—alkali—also forms 
the basis of the soap manufacture which is now brought from 
Marseilles to supply all the western markets. The substances 
fequired with salt are abundant in the Pyrenees with the 
ékception of coal, which comes from England; Dax lignite, how- 
ever, will answer for most part of the soda manufacture. Pyrites 
containing 47 per cent. to 50 per cent. sulphur and 14 per cent. 
copper, from Spain, we presume can be delivered at Dax for 
£1 8s. a ton, and manganese of 64 per cent. peroxide at £4 8s, 
= ton from the mines of the Vallée d’Aure now being worked 

yy the company of the mines d’Aure, at Arreau. 

A qualitative analysis has proved the rock salt to be composed 
of chloride of sodium, chlorides of calcium, and mere traces of 
the chlorides of potassium and magnesium, together with very 
slight traces of the bromides, and a small portion of earthy 
matter, composed of clay, siliceous sand (probably diatomacec), 
and a few crystals of hydrated sulphate of lime. The following 
is > average composition of the rock salt as it is brought to the 
surface :— 


Chloride of sodium eo 00 cc ce 06 cc co co ce 97°6790 

Sulphate ofcalcium =... + os os +s 26 of of 8 O'4012 

Chloride of calcium =« oe ee ce oe te oe 0°4588 

Chloride of magnesium 

Chloride of potassium i oe ae ae oo ce trace 

Bromine 

Insoluble residue, clay, siliceous sand, and selenite oe eo 14610 
100:0000 


It thus contains in its rough state 973 per cent of pure salt. 

Four branches of the Chemin de Fer du Midi meet near Dax, 
and ramifying, as théy do, over the whole south and west of 
France, it would be difficult to find a spot more favourably situ- 
ated than that in which Dax lies for the production of large 
quantities of a cheap material like salt. Lignite, which is 
worked at La Luque and St. Lon, sells at Dax at from 5f. to 6f. 
a ton; Carmaux coal is obtainable at £1 a ton, and English coal 
at about the same rate. Some years since M. Regnault, the cele- 
brated French chemist, examined the lignite of Dax among 
many others, and found its calorific powers, as compared with a 
typical coal from Newcastle, to be as 6839 for the lignite, to 
8°615 for the coal. Now according to another great authority, 
M. Laboulage, and according to facts well known in the salt 
manufacture, a ton of best Newcastle coal will refine three tons 
of salt; consequently, about 9 ewt. of lignite will be sufficient to 
refine a ton of salt, a result equal to that obtained with the slack 
used in the Cheshire salt works. M. Sevin, a well-known French 
engineer, has estimated the quantity of rock salt in the Dax 
mines at 336,000,000 of tons, but borings made since 
that time have induced Mr. Lyte to modify this calcu- 
iation. The bed of salt would appear not to extend over 
the west portion of the conceded territory, and indeed to 
be strictly confined to the south-eastern angle of the pro- 
perty. Such deposits are usually, if not always, in the shape 
of large lenticular masses, and in this case the mass has been 
explored by a fresh boring made at a distance of little more than 
a mile from the first. Here 131ft. thick of salt has been pierced 
without completely traversing the layer; taking, then, this 
portion which has been explored, and taking the average specific 
gravity of the rock at 2'15, end the average thickness of the bed 
at 131ft., a minimum quantity of nearly 200,000,000 of tons 
may be counted on in this portion of the deposit. 

The method of conducting the analysis of the salt is thus 
given by Mr. Lyte :—3000 grammes of rough rock salt, chosen 
at different depths in the first layer, were dissolved in 30 litres of 
pure distilled water. The whole was carefully filtered through 
a filter, and the residue washed on the filter with boiling 
distilled water, till the washings exhibited no opalescenee when 
tested with nitrate of silver. The filter was then dried with the 
residue in vacuo over sulphuric acid and weighed. This weight, 
after deduction of the weight of the filter, was 43°83 grammes, 
and this, divided by 30, gave for the of insoluble 
matter, 1°461 grammes. A fresh portion ¢ solution was 
now further examined. The calcium was esti } carbonate 








10 litres of solution eontaining 1 kilogramme o k salt, was 
10 grammes 30 centigrammes=4°12857 grammes ealeium, or 
0°413857 per cent. of calcium. \ 

The sulphuric acid was estimated as sulphate of baryta. One 
kilo of salt gave 7°193 grammes of sulphate of baryta\=0°7193 
of sulphate, or 0°3247 grammes of sulphuric acid \for one 
hundred grammes of salt. This proportion of sulphuri¢ acid is 
insufficient to combine with the whole of the calcium found. In 
fact, there is only required 0°1543 grammes of calcium)for its 
saturation. The remaining portion, viz., 0°2585 grammes 
calcium, I suppose to occur as chloride; this will give us 0°4012 
grammes of sulphate of calcium and 0°4588 of chloyide of 
calcium.” \ 

It will at once be seen from the above account—mainlly con- 
densed from Mr. Maxwell Lyte’s pamphlet, which is itselt very 
concise—that this discovery, or rather development of;a dis- 
covery, is of great importance to the south of France, and, 
indeed, to other countries, such as South America, with which 
she carries on a considerable trade. Salt is directly or inclirectly 
the basis of most of the great chemical ingredients employed in 
the arts, and its abundance in England has proved not to)be the 
least of her many natural advantages. Although an Ejnglish- 
man, Mr. Lyte is quite as well known in the scientific wrorld of 
France as in his own country, and we heartily congratulfte him 
on having found a very useful, and we think we can saffely pre- 
dict a very profitable, field for scientific labour. Although 





of the present. day is far from wanting in commercial 
enterprise—even carryi ae ken eis point 
beyond the limits of nee from so-called patriotic motives— 
she yet plenty of room, as we do also, fur foreigners of 
ability and energy to do well for her and for themselves. It is 
getoaiphing how meng Bagivhusen ere eonnscted with the 
industrial concerns of France, and we wish Mr. Maxwell 
every success in becoming one of them, 


THE HAVRE EXHIBITION. 


(From our own Correspondent). 

THe International Exhibition of Havre was inaugurated on 
Monday with much ceremony, the Government being represented 
by two gentlemen holding high office in the of Commerce, 
and the department of the city by all the authorities and notabili- 
ties; the attendance of the members of the French and foreign 
press was also numerous, In the afternoon there was a grand 
inaugural ceremony, with music, and in the evening a 
banquet, at which there were certainly two hundred guests. The 
number of persons present at the former ceremony I fear to esti- 
mate; it may have hed six th d, or even more, One 
thing is certain, that both the ceremony and the dinner were 
managed in a en able manner, and visitors found a far 
more.cordial reception than in other places I could name. The 
Exhibition is still rather unready, to use a moderate expression, 
but it possesses much interest, and will be of great practical 
importance. The general arrangement is good. A large quad- 
rangle is enclosed by four galleries, all on one floor, and containing 
various classes of objects. These galleries have cafés and sho 
towards the garden, with a wide projecting roof, as in Paris. Tn 
the garden is an aquarium of salt-water fish, &c., the largest and 
best arranged that has yet been constructed, and which was ready 
and well filled on the opening day. The dinner took place in the 
club-house in the garden, the large room of which accommodated 
the numerous party with the greatest ease. The impression made 
upon all the visitors was very good, and in a short time the Havre 
Exhibition will present a highly interesting as well as practical 
collection. M. Nicole, the originator and director, received, as he 
well deserved, the most enthusiastic greeting. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oj our 
Correspondents.) 














FLOATING DOCK AND BATTERY. 


Sir,—I am happy to see that others have had similar ideas as 
regards a combined floating dock and battery. HoweverI rest 
contented that with the few guns I propose placing in such a 
structure, and with end-on fire, and having a y of water 
inside of the dock proper, when in fighting trim, that the fighting 
powers of the structure will be able to resist, the 100-gun battery 
of Sir Edward Belcher, and that my dock and battery can be 
made navigable if desired. Joun G, WINTON. 

P.S.—There is such a thing as building up one’s fortune on 
another’s ideas. May I be allowed to ask, through your columns 
who was the first to propose —~— floating docks to the Board 
of Admiralty? And may I be allowed to add that in my humble 
opinion I was. However, thereis a mighty difference in proposing 
a sch and fully carrying it out. Floating docks in other 
countries have proved a great success—a credit to the eminent 
constructor, and to those whose ideas are embodied therein. I 
trust a similardock now constructing will prove equally successful, 
but I bide my time. ; J. 

London, 


MR. FITZGERALD'S NEW ELECTRICAL APPARATUS. 


Srr,-—There is nothing whatever new in the electrical apparatus 
published to-day in THE ENGINEER by Mr. FitzGerald as an inven- 
tion of hisown. The eminent mathematician, Sir William Thom- 
son, showed me apparatus of that kind at work at Glasgow 
University nearly a year ago. I think also that the apparatus is 
of still older date, and that Sir William Thomson does not claim it 
as his own, but previously saw it at work at the house of a friend. 
On this latter point my memory may be at fault, and as Professor 
Thomson is, I think, in Italy, it may be some time before he can 
throw light on the question, 

Mr. FitzGerald censures Mr. Varley and others for patenting 
their inventions. Such censure requires no reply. If a tinker has 
aright to property in his trade goods, kettles, surely scientific 
men have a right to property in their trade goods, brains. 

Lastly, Mr. FitzGerald says that he himself gives the electrical 
invention freely and unpatented to the world. Considering that 
the invention is not Mr. FitzGerald’s, that it has no commercial 
value, and was published in full months ago in the ‘‘ Philosophical 
Magazine” by Sir William Thomson, the world is laid under a great 
obligation. W. H. Harrison. 

May 29th, 1867. 

THE INSTITUTION OF CIVIL ENGINEERS, 

Srr,—I have just seen your remarks upon the model which I 
exhibited at the President's Conversazione last Tuesday. As you 
are curiously at fault both as to the materials used in the construc- 
tion of the model and the process of ascertaining the strains, I 
cannot do better than refer you to yournumber of April 24, 1868, 
where the same model is described and the process better elucidated. 

I have the model now erected in my office here, and if you should 
care to see more of the process I shall be happy to explain it. 

I do not think that such of your readers as may possess a musical 
ear will feel inclined to agree with you that the ear is deceptive in 
the matter of comparison of musical notes ; the ear of a musitian 
is at least as delicate in its perceptions as any other organ which 
we possess, and if you would confidently rely on the ear of a 
musician when singing or playing, or on the ear of a pianoforte- 
tuner when tuning, why should that ear be more deceptive when 
applied to musical strings in a somewhat different situation ? 

The actual degree of accuracy which was attained in my experi- 
ments you will find in your number above quoted. 

15, Park-street, Westminster, June 2nd, 1868. W. Arry. 

[We have carefully compared our reporter’s statement with the 
description referred to by our correspondent, and we find that the 

ifference is immaterial.—Ep. E.] 





. GW. 











Patent keyless mechanism, the latest improvement in watches. 
J. W. Benson, watch and clock maker to the Prince of Wales, 
Old Bond-street, Westbourne-grove, and Ludgate-hill. See price 
list of other watches, —[ADV#.] 

Tut Mines or ALGrens.—Our consul at Algiers, in a 
printed by the Foreign Office a few days since, says:—‘‘The 
mineral wealth of this rye A — inexhaustible. sit 
the iron mine of Makta-el-H , near Bone; far from realising 
one’s preconceived idea of a mine, it rather recalled to my recollec- 
tion some of the tales in the ‘Thousand-and-one Nights.’ It is 
simply a mountain of iron; in some places the mineral crops up 
above the surface of the ground, and is worked in immense crater- 
like cuttings to a depth of thirty-two metres; in other places it 
occurs in sloping veins, always of great thickness, resting on a 
of mica schist, and covered with a thin layer of indurated clay 
mixed with nodules of iron ore. The amount of ore annually sent 
to France is about 200,000 tons; it yields 65 per cent. of metallic 
iron, and can be shipped at Béne for 12f. per ton. At present it 
has to be taken off to the ships by means of barges and steam tugs, 
and éven thus 800 tons can be shipped per diem; but the company 
are engaged in the construction of harbour works which will enable 
vessels to be laden directly from their pier. 
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RAILWAY MATTERS, = 

THE Board of Trade has declined to grant a warrant for the 
abandonment of the Sleaford and Bourn line. 

THE portion of the East London line from its junction with the 
Brighton Railway to Whitechapel will cost less for its length than 
any other metropolitan railway. 

_ Apvices from Burmah announce that-a railway has been pro- 
jected from Rougera to Prome for connecting many of the agricul- 

ral towns and populous seats of industry in that country. It is 
ae as the first step towards opening the trade of Western 

Tue rural population in the neighbourhood of Knole astonish 
each other with wonderful stories about the Sevenoaks tunnel, 
how that in some places it is 300ft. below the surface, that in 
length it extends over three miles, and that its construction cost 
£1,000,000. It would seem that their estimate of the expense has 
not been very far wrong. 

AN inquest has been held at Bampton, Westmoreland, upon the 
body of a little boy, aged eight years, who was killed in a somewhat 
remarkable manner. He ran near the railway in order to see a 

s train pass, when, there being a very ba wind at the time, 
e was blown across the path of the train, killed. The verdict 
was one of accidental death. 

AccorDING to the statement of Mr. Watkin, the line of the 
South Eastern Company from Charing Cross to Sevenoaks deserves 
to be reckoned among the costliest railways ever constructed. 
Upon this road, less than twenty-six miles in length, the enormous 
sum of nine millions and a half sterling has been expended. In 
a history of railway enterprise there are few instances to match 

is, 

THE ow Swedish Company now work thirty-five miles of their 
own lines from Orebro to Arboga ; the branch to Nora, ten miles in 
length ; the Arboga and Koping line, nine miles ; and the Koping 
and Uttersburg, twelve miles—making together sixty-six miles of 
line now at work. There are twenty-one miles of extension line 
to construct, which may be taken in hand by the people in the 
district. 

A REPORT of the Connecticut Railroad Commissioners, just 
submitted to the Legislature, represents the condition of the 
several roads in the State to be in a high degree satisfactory. A 
large increase in passenger traffic during the past year is noted, 
the aggregate amounting to an excess of nearly a million and a- 
quarter over the previous year. The whole number of passengers 
carried over the various lines was only a trifle under seven mil- 
lions, with the loss of but one life by any casualty. 


On Saturday the new station of the Great Western Railway 
Company at Reading Junction was opened to the public. The 
building is spacious and constructed chiefly of stone. Although 
the main structure is finished some time must yet elapse before 
the design of the company’s engineers for the alteration at Reading 
can be fully carried out. An engine-house has been built at a 
short distance from the station, on a site between the main line 
and the Berks and Hants branch. 

THE works on the two hundred yards of the East London line 
adjoining the Thames Tunnel have been delayed in consequence of 
difficulties with the contractors as to the mode of carrying out the 
work, but Mr. Hawkshaw has settled that matter, and the works 
are now in progress. The portion of line near the London Docks 
will soon be proceeded with. All the shares have been taken up 
by the shareholders and their friends, and the company are now in 
& position to exercise their borrowing powers. 


It is stated that arrangements are in progress between Mr. 
James M’Henry, the contractor for the Atlantic and Great 
Western Railway Company and his creditors, to the effect that 
they will accept twenty shillings in the pound by instalments, of 
which 6s. 8d. is to be paid within two years, and that creditors to 
the extent of £2,400, out of the agregate of £3,600,000 have 
er tee Be a to the offer. One of the creditors for about £5000, 
who objects to the deed, has taken out a summons in bankruptcy, 
but there is said to be no doubt that the deed will be legally com- 
pleted by the assent of nearly all the large creditors, so as to pre- 
vent any proceedings in bankruptcy taking effect. 


THE United States geological survey of Nebraska demonstrates 
the existence of extensive deposits of coal west of the Mississippi, 
on the lines of the projected railways to the Pacific. In the 
Larami plains the coal beds are from 5ft. to 11ft. in thickness, 
and occupy a basis of about five thousand square miles. Along 
the eastern base of the mountains in Colorado, north of the 
Arkansas river, beds of solid lignite, or coal of more recent for- 
mation than either anthracite or bitumenous, extend over many 
per ny | miles = yr sag These beds are the of 
extinct forests, and the forms are still distinguishable of 
hickory, linden, maple, buttonwood, poplar, eee a 

THEenormous girder bridge constructed by the London and North- 
Western Railway Company across the Mersey at Runcorn, in order 
to shorten by some fifteen miles the route from London to Liverpool, 
and which has been illustrated in THE ENGINEER, is now so near 
completion as to be ready for the preliminary tests of its stability, 
which were last week applied. The test consisted of sixteen 
engines on each span, which were moved to and fro at various 
rates of speed. The total weight would be about 800 tons on each 
span. The greatest deflection observed was only ljin. Some 
minor works on the new junction line still remain to be finished, 
but the new route will, it is expected, be opened in the autumn. 


Four children by some means got on the line at the Seamside 
station of the North-Eastern Railway on Sunday, just as an 
engine and tender came upfrom York. The brakes were put on, 
the whistle sounded, and the children ran along the line to get 
on to the slope of the platform. A girl of the party, Margaret 
Wilson, nine years of age, had almost reached the point of safi 
when, looking back, she saw James Smith, four years of age, an 
Isabella Gilroy, five years of age, trying to reach the side of the 
platform, and in great danger. She at once ran back and drew 
them with herself close Cyconest the side of the platform, hoping 
in that way to escape. e connecting rod of the engine, how- 
ever, dashed her brains out, but in her fall the two other children 
were knocked down between the line and the- platform, and thus 
escaped with little or no injury. In the meantime her brother, 
four years of age, had been running to get'to the sloping end of 
the platform, and had almost got to a place low enough for him to 
climb up, when the engine overtook him, and he shared the fate of 
his sister. Every effort was made to stop the train in time, but 
without success, 


THE chairman of the Waterford and Kilkenny Company states 
that the affairs of the company have recently owned 
ably, as matters long in dispute with the Wotert and Limerick 
jae pe P - ss ——— and with the ae 

n an estern way Company ing traffic faci- 
lities at Ma — have been brought oo he r+ conclusion; 
but he is in hopes that through booking and other facilities now 
withheld will be conceded by the latter company; but since the 
line has come into the hands of the present directors they have 
obtained £20,000 worth of new rolling stock, and have also put the 
old stock into good working order. They have now plenty of 
rolling stock to work the traffic efficiently, and they have com- 
menced the fishing of the rails, which, with new sleepers and other 
improvements, will add materially to the stability of the perma- 
nent way. The Bill would also authorise the company to raise 
£10,000 on debentures to renew and replace wooden bridges with 
iron, The London and North-Western Company are now extend- 
ing their line of communication to Milford Haven, which will make 
it their interest to develope traffic to that place as well as the 
oo Western. hep y= Company are perfectly free to 

arrangements with companies for mutual 
interchange 





and development of traffic by means of steamers. 





NOTES AND MEMORANDA. 


Mr. A. Srevens has given a vague promise that the Wellington 
monument for St. Paul’s shall approach completion in 1869. 

Tue Albion Steel and Iron Company has obtained the order for 
the manufacture of upwards of 1000 tons of steel wire required for 
the ye gpa ae telegraph cable. Mr. W. T. Hank , of 
North Woolwich, is the manufacturer of the cable. 

Dr. LerHesy estimates that for the daily supply of London city 
there are distributed about 4200 tons of fish, over 4000 sheep, 
nearly 700 oxen, about 90 calves, 4000 pigs, (including bacon and 
hams), 5000 fowls, a million oysters, and nearly a mi quartern 
ves, 


WE read in the German Mechanics’ Journal that a very strong 
and durable metallic cement is formed when a mixture of equal parts 
of oxide of zinc, sulphate of lead, peroxide of manganese, and oxide 
of iron is into a paste of proper consistence with boiled 
linseed oil. 

Caprarn Cakon, a distinguished experimental chemist of Paris, 
announces that he has taken advantage of the property 
by fluoride of calcium (common fluor ) of dissolving alumina 


ata a to obtain magnificent crystals of corundum 
( , Tubies, &c.) He promises shortly to give a full account 
of the experiment. 


Dr. Lunce distils gas tar until nearly all the volatile products 
are got rid of, the residual pitch being then dissolved either in the 
heavier oils, or, if a quick-drying varnish is required, in the light 
oils or naphtha. The advantages of varnish so oe ta over the 
original tar is that by the above process we get rid of the ammonia, 
water, carbolic acid, and other constituents that give to tar its dis- 
agreeable odour, and makes it so long in drying. 

Ir has been recently asserted, in Silliman’s American Journal of 
Science, that the most refractory minerals can be one into per- 
fect fusion over a simple Bunsen’s gas jet, and in the course of 
about five minutes, by employing a mixture of fluoride of sodium 
and bisulphate of potash. The process seems more particularly 
useful to attack chrome iron, rutile, zircon, wolfram, &c. Tin- 
stone requires a somewhat higher temperature, but is easily fused 
with the same flux; in many cases ordinary kryolite may be sub- 
stituted for fluoride of sodium. 

AccorpInG to Les Mondes the use of hot air or gs for cuttin 
glass is a new and useful invention already utilised by the Crystal 
Company of Balcarat. The hot gas issues from a pointed or flat- 
a ym Sy and is driven directly upon the goblet or other object 
to be cut, which is placed in close proximity to the tube and made 
to revolve upon its axis. A narrow circle of heated glass is thus 
formed upon the object in question, which, being damped imme- 
diately afterwards, causes the glass to divide with extreme neat- 
ness at the part thus heated. The operation is more rapid and 
effectual, we are told, than any means hitherto employed for this 


purpose. 

Tue “Scientific Review” says that Mr. Valentin, principal 
assistant in the Royal College of Chemistry, has devised a plan of 
testing gas for sulphur, and Mr. Hartley, of the well-known gas 
engineering firm of Messrs. A. Wright and Co., Millbank, has 
arranged the apparatus in a convenient form, so that now gas can 
be tested for sulphur as easily and as accurately as for other im- 

urities. The principle of the test ists in such plete com- 
Gatien of the gas sample as to reduce all the sulphur to sulphuric 
acid—not sulphurous acid—which is the result of imperfect oxida- 
tion. The resulting sulphuric acid is trapped by alkalies, and 
accurately weighed. The application of this mode of testing shows 
that gas, even such as is reckoned wonderfully pure, contains from 
twenty to thirty grains of sulphur in every 100 cubic feet, a quan- 
tity nearly double of that estimated by the ordinary rough methods 
of examination. 

It has been known for many years that silica at a high tempe- 
rature sets free the phosphoric acid of phosphate of lime, but 
until recently this property of silica has not been applied with ad- 
vantage to bed gees of phosphorus. Two French chemists, 
M. Aubertin M. Boblique, have just patented a direct process 
based upon the fact alluded to. Apatite, bone, or any other kind 
of natural te of lime, is mixed with twice its weight of 
silica (sand or sandstone), both being in the state of fine powder; 
to the mixture is added 25 per cent. of the weight 4 8 wp pore 0 
chareoal dust, and the whole is introduced into a kind of retort, 
capable of su g an orange-red heat. At this temperature, 
——, © the authors, phosphoric acid is set free and reduced 
by the reoal, 





and the phosphorus collected in the ordinary 
This important element is thus manufactured in a 
single operation. 

Iv another part of this column we allude to a letter written by 
Dr. Thornton in 1798. We give another extract which will inte- 
rest our readers :—‘‘ I should also recommend a steam engine in 
each large ship, not only to propel her forward in case of a dead 
calm, which would give the superiority by enabling :neu. to rake 
the enemy fore and aft, but in case of leakage, by combat or 
common accident, it would keep the vessel clear of water by pump- 
ing with more efficacy than a whole ship’s crew. The expense of 
this engine is not in the ratio of its increase of power, for the 
workmanship is nearly the same in a large and small machine, and 


the increa: ce of materials and bulk bear but a very small 
roportion to increase of power, all which are great desiderata, 
Mr. Vv chief coiner at the Mint, will give every information 


relative to the . With an imperfect machine we pro- 
pelled a boat at the rate of eight miles per hour through the water, 
and went from Iphia to Trenton and back the same day, 
which make eighty miles by water.” 


A curious d of platinum has been recently formed by 
M. P. Sohiitsen’ , whilst endeavouring to cause oxide of 
carbon and to combine without the aid of light. It is 


well known that sunlight causes these two gases to combine 
slowly and form an oxychloride of carbon. The author 
imagined that the same effect might be produced by the so-called 
ca Ay action of platinum black. He passed the two 
viously dried, on to platinum black, heated to about 400 

Centigrade. A certain amount of oxychloride of carbon is thus 
formed, but at the same time a solid and volatile compound of 
latinum is also formed, and carried off by the gaseous current. 





t was collected as a fi us, pale, yellow powder, easil 
decom by heat, melting at 150 deg. to a yellow liquid, an 
becoming, on cooling, a crystalline yellow mass. Water decom- 


it at once, in the cold, with effervescence, producing car- 
mic acid, hydrochloric acid, and platinum. The new compound 
appears to be formed of chlorine, oxide of carbon, and ‘platinum, 
but its true composition is not yet established. é 


THE following is an extract from a letter written in 1798 by Dr. 
William Thornton, of Washington. The whole letter was recently 
printed in the American Army and Navy Journal :—*‘ In defence 
of forts that are of consequence it is material to have a small well- 
constructed air furnace, not only to heat, but also, if attacked by 
a large force, to cast the balls during action. This is a secret 
almost unknown, but terrible in its effects. It is easy to e it 
at any of the foundries. The balls must be cast in moulds, and 
suffered to cool in proportion to their diameter, till a crust is 
formed on their outside, the inside being at the same time —_ 
A cannon charged and fired immediately at a vessel will cover 20ft. 
or 30ft. diameter with liquid iron by the aoe of the ball on its 
striking, and the liquid iron sticks so closely that it will set the 
whole on fire. If by any accidental delay it should cool so much 
as not to burst on striking it will act as a heated ball, and with 
more certainty, being in a much hotter state. I have discovered a 
species of very heavy lava in this country, which can be cast into 


balls at a much cheaper rate than iron and be equally effectual.” 
We find that even a novelty like the Martin has to a certain 
extent been anticipated. ; 





MISCELLANEA. 

Ir is proposed to restore Chester Cathedral at a cost of £50,000. 

During the storm of Friday meteoric stones fell in great 
numbers in Birmingham. 

Tris not expected that any portion of the East London line 
will be opened this year. 

Tue “great” herring fishery is now in Scotland, but the great 
herring cure is still in frolland. 

THE strike among the and slaters of Preston has been 
settled. Several of the cab drivers are now on strike. 

Ir has been found that the Auckland Islands are placed on the 
chart thirty-six miles to the south of their true position. 

Messrs. TROLLOPE and Sons are reported to have accepted 
a contract for promptly rebuilding Her Majesty’s Theatre. 

On Monday night Cambridge was lighted with oil lamps, owing 
to some failure in the arrangements i the gas cmgualet. 

A LARGE number of boats owned and manned by Italians are 
engaged in coral fishing off the coasts of Africa and ini 

A Most interesting and useful exhibition of the productions of 
aa Vale of Aylesbury was opened in Halton on Monday by the 

remier. 

Tue Attorney-General’s opinion authorises the judges of the 
designs for the new Courts of Justice to make any award they 

J 

One of the features of the celebration of the annive of 
American independence at Boston is to be a cubuluite wellias 
match by divers. 

A cYcLons, with a range of half a mile, passed through Ten- 
nessee, May 6th, sweeping away houses, trees, and fences for a dis- 
tance of ten miles, 

Tue great cattle market at La Villette, Paris, is provided with 
sheds large enough to accommodate 4600 oxen, 2500 calves, 23,000 
sheep, and 4000 pigs. 

Sir J. Paxineron says it is not true that the studded shot - 
—— hitherto adopted with heavy rifled ordnance has been or is 

ut to be abandoned. 

A GREAT Dutch fishing authority holds that herring fishing-boats 
ought to be larger, with covered deck, and driven by steam both for 
speed and for hauling the nets, 

AN examination of the United States statistics of manufactures 
shows aclear increase in wages in 1866 of upwards of sixty per cent. 
as compared with the wages paid in 1860. 

Tae thirty-eighth meeting of the British Association for the 

dv t of Sci is fixed for the week commencing 
Wednesday, August 19th, 1868, at Norwich. 

Tue African lake Albert Nyanza, claimed as a recent discovery 
is now said, on the evidence of ancient maps, to have been known 
to the Dutch and Portuguese two hundred years ago. 

AN industrial exhibition on a large scale is to be held at Wol- 
verhampton in 1869, and, as at present proposed, it is designed to 
illustrate the industrial resources of the entire district. 

THE consumption of oysters in France increases annually; in 
1861 it was estimated that 55,000,000 of oysters were consumed by 
the French every year, and now double that number is required. 


Rick oxide of manganese has recently been found in great 
quant’ y in a mine on the coast range of mountains in California. 
Several hundred tons are ready for shipment at San Joaquin City. 


In France the greatest distance over which a te! phic message 
can be transmitted is about 600 miles; in Prussia, about 500 miles; 
in Belgium, about 160 miles, and in Switzerland, about 200 miles, 

Tue Havre Exhibition was nominally opened on the Ist inst., 
but the building is as yet unfinished and almost empty. There is 
a promise, nevertheless, of @ very fine and exceedingly interesting 


exhibition. 
Tae Council of the of Arts have this year awarded the 
Albert medal, which was tuted to “reward distinguished 
,” to Joseph 


gait in promoting Arts, Manufactures, or CO 
tworth. 


By a new and simple process invented by a gentleman of Potts- 
ville, Pa., rolled iron of any kind, rails, rods, bars, and sheets are 
said to be produced from the ore with only one heating. Too good 
to be true ! 

Tue pearl fishery grounds recently discovered at Western 
Australia extend along the coast for 1000 miles. Upwards of sixty 
tons of pearl oysters were fished up in December last and sold for 
£100 per ton. 

Rertxep paraffin oils afford a better domestic light than the 
suburban gas, give little more trouble, and effects a saving of more 
than 50 per cent. The gas monopolists may be safely and econo- 
mically defied. 

A youne man, a clerk in an insurance company, was 
caught by an incoming train at Holloway Station on Saturday 
night and killed, the only probable cause being that he was caught 
by a carriage door, thrown open too soon by some passenger. 

THE latest theory on the nature of sun spots is that of Mr, 
Lockyer, who holds that they are due to absorption. The spectro- 
scopic evidence has been reviewed by Mr. Huggins, who at a recent 
meeting of the Royal Society entirely endorsed Mr. ‘a con- 
clusions, 

THE charge for a telegraphic message of twenty words over the 
greatest distance in France is 1s, 8d.; in Prussia, 1s. 6d.; in Bel- 

ium, 5d.; and in Switzerland, 5d. In Great Britain 2s. is charged 
for the transmission of a message over 500 or 600 miles, and ls, 6d. 
for any message sent 160 or 200 miles. 


THERE is a strong desire among the Swedish people for the ex- 
tension of railway communication, and the Royal Swedish Com- 
pany state that if they had assistance from the pro further 
extensions might be encouraged and carried out that would be pro- 
ductive, and increase the traffic on the company’s line, 

TueE Select Committee on the Park Lane Improvement Bill are 
unanimously of opinion that the inconvenience experienced from 
the ae | eget state < : ed ae . ; be rs 
obvia y ing u ton-place, asa fare for pu’ 
traffic, with a width not less than 60ft. roadway, to be obtained 
by removing the houses and other buildings on the eastern side. 








THE Metropolitan 
cussed the question of the alleged up of 
filing is Seaman os uch of it 
u mu m' 
Refene the sunegy wane and that at the worst 
outfall concentrates a deposit formerly spread over 


A FINE painted window, the ape yoy gift of the Lancashire 
cotton operatives to the of the city of London, is sage 
put up at the eastern end of the Guildhall, to commemorate for 
time their grateful remembrance of the wonderful munificence 
sympathy evinced towards them wy citizens and other ints i. 
tants of the metropolis during cotton 

1868 and three subseq 
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Tae attention of the English public was a short time ago much 
directed to the importance of the subject of beet sugar manufac- 
. ture, not only in respect to its well-known success on the Continent 
of Europe, but in relation to the possibility of successfully esta- 
blishing it in this country and in Ireland. Its development, if not 
its birth, in Europe dates from the period of the great wars of 
Napoleon, during a part of which France was so completely 
blockaded by her enemies, and especially by the English fleets, 
that colonial produce was almost totally plow hem and the 
Emperor had good reasons for establishing his favourite project of 
making France as far as possible self-producing for all the 
important lities o ce; large state rewards were 
offered for home-grown sugar, tobacco, &c., and chicory was then 
first employed as a substitute for coffee. e sugar manufacture 
at first supported by grants, and sustained by the almost entire 
poly whichcir tances enabled it tocommand, has gradually, 
by ive improv: ts in the cultivation of the root and in 
its scientific manipulation in the factory, attained such a position 
as places it in very favourable competition with cane sugar all over 
Europe, whilst considerable quantities of it are already imported 
into this country. We have y, vols, xxii. and xxiii. of THE 
ENGINEER, given in a series of articles an exhaustive treatise 
on the modern principles and system of manufacturing beet 
sugar, so that the above illustrations of a complete factory for 
the purpose will need no further explanation. e design of this 
factory, which is typical of the best modern practice, is by M. 
Andry, the able manager of the works of M. F. Dorzee, of Bossu, 
Belgium, who has constructed several such factories for conti- 
nentalfmanufacturers. 
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The’subject will be more’ especially; interesting to’our readers 
from the fact that the foundations of a beet sugar factory have 
just been laid at Lavenham by one of our first sugar refiners, Mr. 
Duncan, of Mincing-lane. The factory, which will be completed 
this autumn, is calculated to manufacture sixty tons a day of 
roots, though it is only considered as an experimental establish- 
ment. Mr. Duncan, who has long been 4n importer of French 
beet sugar, has carefully studied the subject, and has not under- 
taken his present enterprise without a thorough knowledge of the 
manufacture in all its branches, and, what is quite as important, 
a previous certainty of a supoly of roots for at least a portion of 
the first season of experimental manufacture. An engagement to 
supply him with about 150 acres of beet was undertaken by the 
Lavenham Farmers’ Club about three months ago, shortly after 
the appearance in the Times of the following letter from Mr. 
James Caird, M.P.:— 

‘** The question of supplying from our own soil a portion of the 
vast consumption of sugar in the United Kingdom is too impor- 
tant to be allowed to rest on an experiment which failed in 
Ireland twenty years ago. The success of beet sugar farming in 
the north of France and Belgium, in the same latitude and on 
similar soil, may fairly tempt us to try the experiment in England. 
Great improvement has n made in the processes of manufac- 
ture within the last ten years. Improved hydraulic presses have 
increased the yield of sugar from the roots; the introduction of 
carbonic acid greatly facilitates the clearing of the juice; and the 
use of steam, passed from one a pan to another, has 
cheapened the cost of evaporation. The pulp, when squeezed 
in the state it leaves the hydraulic press, is said to keep fres 
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stored in pits in the ground for two years and retains every 
quality except the sugar. It can thus be most conveniently used 
for cattle feeding, and its consumption on the farm secures for 
the land almost the entire benefit of a home-consumed green crop. 
‘* A sugar refiner in the city, Mr. James Duncan, of 9, Mincing- 
lane, who at present uses 300 tons of French beet sugar a week, is 
desirous of making a beginning, and is so well satisfied with the 
sugar-producing qualities of English-grown sugar beet, as tested 
by himself, that he is willing at his own cost to take the risk of 
erecting buildings and machinery for the extraction of the sugar. 
He proposes to place these near a railway station, in a good root- 
growing locality in one of the Eastern Counties, and is prepared 
to contract for 6000 tons of roots in the coming season at 18s. a 
ton. He intends to carry the process of manufacture here no 
further than the extraction and thickening of the juice to such an 
extent as will enable it to bear carriage to his sugar refinery at the 
Victoria Docks, where it will be mixed with West India sugar, 
and the process of manufacture be completed. The dry squeezed 
pulp will be returned to the farmer at little more than a nominal 


rice. 
. ‘The kind of beet is the white Silesian, and the average weight 
of the roots must not exceed 3}1b. The land, therefore, must not 
be over-manured. and the roots should be grown at closer intervals 
than where the object is to produce weightier roots, These are 
matters of detail which any i root grower will be able 
to arrange without difficulty. : 

‘“* Here then is one condition towards success which was wanting 
in the Irish experiment—a certain market for the roots when grown. 
The present price of corn is not likely to be maintained after the 
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next crop is reaped. And the return from a crop of sugar beet, at 
18s, a ton, will bear favourable comparison with a crop of corn at 
the average price, Should this experiment prove successful it may 
be the means of developing a new and important branch of agri- 
culture in this country.” 

The invitation conveyed in this letter was accepted by the 
farmers round Lavenham, and Mr. Duncan met a number of these 

mtlemen at the end of February at the Lavenham Club, when 

. Hitchcock gave the following statistics of the progress of the 
manufacture of beet sugar on the Continent, which, he said, began 
in an obscure town in Silesia in 1805, he ho; it might 
happen that the obscure town of Lavenham would the place 
where it would be first established in mg ey 1 the 
manufacture had not made much progress, but at that time there 
were 260 manufactories in Russia, Sweden, and Germany. In 
1848 there were 294 manufactories in France, 346 in Prussia, and 
425 in Russia, and the total amount of sugar produced was 
663,100 tons. At that time there were 1065 sugar refineries in 
Europe, but coming to a later date, he found that there were 2173 
refineries for beetroot s in Europe. He contended, there- 
fore, that if the cultivation of beetroot was so far pro- 
fitable as to have grown in that way on the Continent, it might 
be profitable in England. He could quite understand why 
it was not grown in former days, because the differential duties in 
favour of foreign and colonial sugar were large enough to prevent 
the profitable manufacture of beetroot sugar. That reason, how- 
ever, did not now exist. He had always supposed that in France 
there was a protective duty in favour of home-grown sugar, but 
he found now that was a great mistake, and that the manufacture 








of beetroot sugar in that country had gone on and increased, not 
because of the protection of the Government, but in spite of the 
adverse duties of the Government, for the differential and 
—— duties which had been abolished in England had 

n retained in France. A return had been made of the quantity 
of beetroot sugar made in France from the beginning of the 
season, in September, to D ber 31st, 1867, which showed that 
the quantity made was 175,384 tons, or 2046 more than in 
the corresponding period of 1866. The quantity exported 
was 15,838 tons, or 10,546 tons more than in 1866. So that 
in France they not only made sugar for home produc- 
tion, but they made sufficient to enable them to export 
10,546 tons, and that quantity was exported almost entirely to 
England. Mr. Hitchcock traced the growth of the manufacture of 
beetroot sugar in France from the year 1810, when a series of ex- 
periments were instituted by the French Government, in conse- 
quence of the high price of sugar—as much as 5s. per pound— 
occasioned by the war with England. The manufacture had 
increased to 





5000 tons in the year 1825. A very large increase 
had taken place since that time; and what was that large increase 
based on? It was based on profit. The manufacturing could not 

on developing if it was not profitable, they might rely upon it. 
The success in France was not due to any protection the manufac- 
ture had received from the Government; but attempts had been 
made to keep the manufacture of beetroot sugar down by means 
of the excessive protection of French colonial sugar. The duty 
imposed by the French Goverment upon the home-grown sugar 
was from 42 to 44f. the hundred kilos. 

The machinery for Mr. Duncan’s factory is being partly made at 
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Brussels by Van Goethern Reallier and Co., and partly at Magde- 
bourg by Messrs. Andrea and Co., and is on what is known as the 
“double effect” system, in which, after _ down, filter 

ressing, and defecating with lime (the excess 0 ich is thrown 
ee by carbonic acid gas), the evaporation of the liquor is carried 
on in two sets of pans, the first heated 7a, mainly waste 
steam from the engines, and the second by the steam generated off 
i bearing the process. In some 
factories abroad a third set of pans are employed which are heated 
from the evaporation of the second set, astill further economy 
of fuel is obtained. 

We believe the inventor of the mode now generally practised 
in employing > for defecation, and the carbonic acid 
obtained from it for precipitating the lime from 
M. Emile Rousseau, of Paris, who has latel; 
ther discoveries in connection with this 
which are likely to have a 
and improving He has found that as the 
of lime to saccharine solution, or succric acid in the first 
instance, is increased, so it becomes léss and less soluble in water, 
and that, with twenty-four equivalents of lime, the mixture arrives 
at total lubility. In state it can be thoroughly washed 
from all the potash and lime salts with which it is im 
and having been dried in a cen 


bath of sugar sol in from the excess of sugar, it 
is immediately soluble, and the lime can then be thrown down by 

gas in the usual way. The process is interesting ; we 
hope to be able hereafter to it at length, 
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THE COMMERCIAL TREATY WITH FRANCE. 

Tae very long and animated debate in the Corps Legis. 
latif on the quastion of the existing treaty between England 
and France has terminated, as our readers are long since 
aware, triumphantly for the Ministers of State and of Agri- 
culture, who not only exhibited a masterly command of the 
subject, but were enabled by facts and figures to demolish in the 
most complete manner the assertions and arguments of M. Thiers 
and his brother protectionists and alarmists. It would be impos- 
sible within any moderate compass to give even an outline of the 
speeches of the opposition members and the categorical manner in 
which the Ministers dealt with them fortunately renders it un- 
necessary. The main facts, which deeply interest England, are 
admirably stated in the ministerial speeches and the summing up 
of M. Rouher, now Minister of State, but who was formerly 
Minister of Agriculture and Commerce, and the principal author 
of the existing tariff which has been so severely attacked. M. 
Rouher’s speech hag received far more attention in this country 
than that of his fellow Minister. We propose here to repair an 
important omission on the part of our contemporaries. 

The speech of the Minister of Commerce, M. Forcade de la 
Roquette, supplies much matter of interest to the engineering and 
metal trades, At the outset he grappled at once with the clap-trap 
assertion that Louis Napoleon and his Ministers had arbitrarily 
thrown down the protections which guarded French manu- 
facturers and French workmen from ruinous competition. We 
have nothing to do here with the mode in which the existing tariff 
came into the fact of its being decreed instead of being 
submitted to in the Chambers is not our affair, but we 
may just say that it was the decided opinion of Richard Cobd 
clearly expressed to us personally, and we believe, of all who 
to do with the long investigation which preceded the decree, that 
an attempt to reduce the rate of the former enormous Saperbiaiies 
by portipmenteny means would have been simply ridiculous; and 
altho policy since the tariff was 
enac there is little doubt that even at the present moment 
almost every rag of ——— would find sturdy and even 
ferocious enders, hat we have to do with are facts and 
figures, the truth as regards not only the tenor but the action of 
the tariff in question. 

M. Foreade put the case clearly and truly when he said that 
there had been much talk about free trade, absolute theories, and 
men who were in the habit of settling questions without studying 
facts, but that the existing system was not free trade, for the laws 
of the Donane and the treaties of commerce assured to French 
industry 10 per cent., 20 cent,, and 30 per cent. The iron 
trade for instance (said the ter) is protected by a duty of six 
francs, which is aes to 30 per cent. There is no doubt that 
between this and free trade the space is wide, and one can only 
ag owed that how such an Ky E - : — possibly 

e ne against « country like England, where wages are 
high, and Leg English iron should find its way at all into 
France under such circumstances; the causes, however, are 
patent enough to all who have given any attention at all 
to the subject, Coming to the effects of the tariff, and answering 
the denunciations of Thiers respecting the mercantile marine 
and the iron trade, the Minister denied that there was anything 
deplorable in the condition of French shipping, the truth being 
that the mercantile navy was undergoing transformation, and that 
side by side with a certain amount of suffering there was general 
a mg The points to be considered were the number of vessels 

uilding, the amount of the shipping actually employed in trade, 
the statistics of foreign competition, and the development of 
maritime commerce, As regards construction here are the figures 

ven by M. Forcade:--The number of vessels constructed in 

rance in 1859 was 647, with a total tonnage of 36,32! tons; in 
1866, 836 vessels, with a total tonnage of 61,000 tons; the number 
of vessels constructed abroad or purchased for France in 1853 was 
three, with a total tonnage of 610 tons; in 1866, thirty-five vessels, 
with a total tonnage of -14,321, Wedo not understand why 1859 
is selected in the former case for comparison and 1853 in the 





unanimous complaint of agriculture was the want of labourers and 
that wages were high. é 
With respect to the admitted distress in the trade, the Minister 
said the suffering is no doubt very great in four rage apne 
namely, the Haute Marne, the Haute Sadne, the Cdte d’Or, an 
the Ardennes, and cousiderable in the Landes, Do and 


These are the districts of charcoal iron, w has 
fallen off in uction 50 per cent in ten years, while the make 
of coke iron largely increased; thus, in the department of the 


Moselle there were twenty blast furnaces in 1859 and thirty- 
four in 1866; in the Sdone and Loire the number had increased 
during the same period from seven to twelve, in the Meurthe from 
three to eight, in the Allier from nine to thirteen, and in the 
Rhone from eight to thirteen. Total increase in these five depart- 
ments, from forty-seven to oe amen. 

The Minister of State (M. Rouher) took up the question of the col- 
lieries and the protectionist warnings of M. Casimir Périer, who pre- 
dicted that the reduction of the duty from 3f. 20c. tolf, would causean 
immense increase in the imports of coal from England and a dimi- 
nution in home production to the extent of one-quarter or one-third; 
the result has been an increase in the quantity of coal raised in 
France, since 1859, from 76 to 122 millions of quintals, or 60 per 
cent., while the imports have only increased from fifty-seven to 
eighty-two millions, or 42 per cent. One colliery alone—that of 
Anzin--has raised its yield from seven to twelve millions of 


quintals, 
With res: to iron, said M. Rouher, the increase in the home 
production been 46 per cent. in the last six years, and more 


than 100 per cent. since 1852, so that the rate of increase has been 
little affected by the hp | of , and the prog in that 
trade bas been normal and continuous, following the general deve- 
aeoee of industry. 

n 1855 the want of special castings was so great in France that 
they were imported, in spite of a duty of seventy francs per ton; 
the imports amounted to 952,622 quintals in 1847, to 1,820,000 in 
1855, and to 1,270,000 in 1856. Since the treaty they have been 
as follows:—1861, 1,176,000 quintals; in 1862, 1,999,000; 1863, 
1,600,000; 1864, 363,000; 1863, 655,000; and in 1866, 723,230. The 
amount of pig iron produced in France is now 1,200,000 tons per 
annum, while the imports of foreign pig—not including that which 
comes in under bond to be re-exported—is only 52,000 tons, or about 
6 per cent. of the home production. As regarded the ppmaae, 
there were, in 1859, 330 blast furnaces producing charcoal iron; o 
these 169 have since disappeared. There were also in the same 
year eighty-seven blast furnaces producing mixed iron; twenty- 
seven of these have also ceased to exist. On the other the 
number of furnaces for coke iron has increased from 101, in 1859, 
to 157, and it must be borne in mind that while a charcoal fur- 
nace makes 10,000 a year, a coke furnace produces 63,000, and 
sometimes even 69,000 tons of pig irona year. The total production 
of each kind is given as follows:— 








1861. 1866, 
Quintals. Quintals, 
Charcoaliron 4. «+ os e+ 3,334,574 4. 2,065,190 
Mixed 4, on oe we we (1,479,000 = n=, 861.000 
Coke or) oe ory oo «+ 5,000,000 ., 10,000,000 
9,813,574 13,426,190 
“*T affirm, then,” said M. Rouher, “that the c which 
have taken place in the iron trade of France, and which has also 


taken place in other countries, is not the effect of the treaty of 
commerce, and if you were to re-establish the duty of seventy 
francs per ton—a protection of 140 per cent.—it would uot be 
tolerated by other industries. Remember that the iron trade o: 
represents 360 millions of francs per annum, and that by its hi 
priceit draws upon the capital of the railway companies to the extent 
of 400 millions. The railways represent two millions of quintals, 
leaving eight millions for the other industries, and yet you ask such 
exorbitant duties.” M. Rouher concluded with a reference to the 
opinion of England on the subject of the French iron trade, quot- 
ing some expressions from the report of Mr. Samuelson, ‘“* Such,” 
said he, ‘‘ is che evidence produced before the British Association, 
and that not from a feeling of jealousy, but through that more 
elevated sentiment which in politics is called the generous emula- 
tion of nations in industry, courage, and perseverance,” 

The late debate must have greatly assisted the cause of freedom 
of commerce. The declarations of the protectionists, and especially 
those of M. Thiers, were as remarkable for hasty generalisation as 
the speeches of the Ministers and their supporters were for 








latter, and suspect a misprint. ‘Total number of vessels ged 
in trade ;-~1859, total tonnage 15,022 tons; 1866, total tonnage 
15,637. “It must be remarked,” said M. Forcade, “ that large 
vessels are replacing small ones and steam navigation is tending 
to supersede sailing vessels, the owners of the latter, therefore, 
are suffering, but the general progress is incontestable. This 
year, for the first time, corn has partly conveyed in steamers. 
As regards the amount of navigation in 1859 it was 3,101,000 tons; 
and in 1866 it was 3,822,000; but the greater portion of the 
increase, namely, 500,000 tons, was in foreign bottoms. As 
regards maritime commerce in 1859 it amounted to 3,500,000,000F., 
and in 1866 to 5,397,000, 000f., showing an increase of 2, 197,000,000f. 
The iron trade was also undergoing a transformation, and here 
also individual difficulties accompany general progress. There 
was no doubt about the progress; in 1859 the make was 800,000 
tons, and in 1866 the make was 1,200,000 tons. But this was not 
the only proof: in 1859 the number of ouvriers employed was 
50,633, and the total amount of wages paid 38,000,000f.; in 1866 
the number was 74,548, and the amount of wages paid 63,000, 000f. 
It is well to note here that the above figures show that within the 
period of seven years the average rate of wi in France has 
risen from 755f. to 845f. per head, or about 12 per cent. The 
manufacture (added the Minister) had made progress, the price of 
iron had fallen. Steel is now made by the Bessemer process, 
which costs less thun iron did fifteen years ago, that is to say 
from 310f. to 320f., and the railway companies are now buying 
steel rails, which are better and last three times as long as iron. 
The Southern Railway Company has purchased 30,000 tons of 
steel rails and the Western 12,000 tons, 

It is impossible to deny the progress made. ‘‘ Certainly,” said 
M. Forcade, “it is not confined to France; but France is at least 
on a level with other countries, her sheet iron and her armour 
plates have an universal reputation, and certain French establish- 
ments have renown abroad, which increases daily. French castings, 
rails, and locomotives, are exported in considerable quantities, and 
there is no fear either of Belgian or English rivalry.” The Miuister 
again claimed credit for the Government for the amount of pro- 
tection it had reserved to the iron trade—it was the best protected 
of all; the duty was tixed at 7f. for the first and 6f. for the second 

riod ; this is far more than is paid in most other countries. 

he duty is 1f. in Belgium, 4f. in Italy, 2f. in Switzerland, 
6°25 in the Zollverein; only in Spain and in Russia are the duties 
higher than in France. 
Minister rather naively), sufficiently protected; the duty amounts 
to 30 per cent. ad valorem; as the price of iron is constantly 
diminishing the rate of protection is constantly on the increase. 

M. Forcade then adverted to the question of the acquits-d- 
caution, or bonds for the admission and re-exportation of forei 
iron, and said the material imported is pig iron—especially 
Scotch, which is absolutely necessary to the trade; this is proved 
by the fact that on the average 60,000 tons come into France under 
bond, and about the same quantity pays duty; it was evident 
therefore that the French manufacturer could not dispense with it. 

In 1851 the exports amounted toonly one million of francs, in 1859 
they had reached forty-five millons, and in 1866 they had amounted 
to 140 millions; here, then, was an industry established which sup- 
plied the railways and constructed iron bridges in France, and sent 

road castings and machines to the extent of 140 millions, while 
the cost of the raw material was only twenty-seven millions. Such 
is the enormous difference between the value of the labour applied 
to the raw material as com with that of the material itself, 
It had been stated that was wanting in France, but the 


The iron trade is, therefore (said the 





simplicity and clearness; the defeat of the former is considered to 
be complete, and no one has the slightest fear that the import 
duties will be raised. The Minister of Commerce declared most 
ay that the Government would not retrace its steps, 
and, we are sorry to add, he spoke with the same absolute decision 
against any further advance on the path of freedom. With all its 
successes the iron trade of France is still considered to require a 
protective duty of 30 per cent., to say nothing of the cost of trans- 

rt. Mh na as M. Forcade said, France is a long way yet from 

ree e. 
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THE APPLICATION OF TOWN SEWAGE TO 
GENERAL FARM CROPS.* 


By THomas CaRGILL, C.E., B.A. 


In bringing before you this evening the subject of the present 
lecture, it is unnecessary for me to enlarge upon the importance to 
which it has attained, the increasing interest which is attached to 
it, and the serious consideration and attention it claims at the 
hands of the whole community in general, and of the agriculturist 
in particular, Still less occasion is there to adduce arguments in 
favour of the utilisation and application of sewage, either from 
the pages of Holy Writ or from the examples afforded by the 
Japanese, Hindoos, Chinese, or similar semi-civilised nations. 
From whatever point of view the subject may be regarded, whether 
sanitary or otherwise, the utility of it has been acknowledged 
from the earliest times, and the absolute necessity of it has now 
become universally apparent. To the question, ‘* What is to be 
done with our sewage?” there is but one answer, ‘* Apply it to 
the land,” but to the question, ‘‘ low to apply it?” or, rather, 
**How to apply it in the most qoeneeitedl and remunerative 
manner?” the answer is not so simple, owing to the fact that it 
has not received that thorough investigation which it demands, 
and which must be eventually accorded to it. The reason of the 
want of information generally felt with respect to the application 
of sewage to land, and, consequently, of the unwillingness of 
parties to embark in projects of this nature, is due to many causes, 
Of these the principal undoubtedly is that sewage has never 
hitherto been regarded by us in its proper light. It has always 
been idered as a nui , as a thing to be got rid of somehow 
and somewhere at any price, and men continued to shun and 
avoid the evil, instead of grappling with it, until it assumed a 
character so alarming and proportions so gigantic, that at last self- 
defence urged them to adopt measures calculated to mitigate, what 
was fast becoming a national scourge. Even at the present time 
this is the view of sewage entertained, most unfortunately, by the 
majority of local boards and corporate authorities, who, as a rule, 
have accomplished little or nothing regarding the disposal of their 
town sewage. At the same time it is idle to imagine that we shall 
ever fully appreciate the true value of sewage, or benefit by the 
advantages within our reach, until we esteem them properly, and 
regard as an invaluable blessing, what has previously been looked 
upon almost as a curse, 

Town sewage, in the general acceptation of the term, and in 
which sense it is here employed, is composed of the numerous and 
various elements constituting the contents of sewers, including 
the liquid and solid excrements of human beings and ani the 
waste water and refuse from dwellings and manufactories, the 
ordinary drainage of the streets. In alluding hereafter to the 


* Paper read before a meeting of the Farmers’ Viub at Maidstone, 23th May. 








lication of it will be su to be taken direct from 
sewers and applied to the land, without undergoing any pre- 
vious process of disin infection or deodorisation. I the more particu- 
larly call attention to this statement, as I consider it essential to 
the real economy and ultimately remunerative character of the 
system adopted. Nota single one of the many processes under- 
taken with reference to modifying the condition of sewage has 
attended with even a ial success, and there is not the 
slightest doubt but that it must be taken pure from the sewers to 
impart the greatest benefit to crops, At Tottenham, L ter, 
Birmingham, and Manchester various disinfecting and deodorising 
schemes have been tried, but which have all resulted in complete 
failure. At one place 4s. per ton was barely obtained for that 
which was expected to realise £4; while at Birmingham 
6d. per ton could be got for the solid residue left after deodorisa- 
tion and evaporation. Similar results attended the first operations 
at Croydon, where a most expensive and elaborate system of filtra- 
tion was ied on for a time in order to prevent the pollution of 
the river Wandle. It must not, however, be understood that in 
some instances, as at Norwood, subsidence tanks can be altogether 
dispensed with. They are rendered necessary whenever the 
sewage is conveyed over a short distance in pipes laid at sharp 
oo, the flow in that case being too rapid to allow of the 
deposit of the heavier particles. As an example of an opposite 
character we may take the Lodge Farm, at Barking, where subsi- 
dence tanks are not required, the sewage being conveyed for 
several miles in the Metropolitan Main sewers. During its journey 
it not only deposits many of its heavier constituents, but some of 
them become dissolved and churned up in the general mass of 
fluid. At the occurrence of a consi le rainfall the sewage at 
Barking always comes over muddier and stronger than at other 
times, plainly showing that the violent rush of water carries along 
with it in s ion the heavier deposited upon the 
bottom and sides of the sewers during the ordinary flow. 

Having defined the meaning of the term “* town sewage,” the 
next step is to ascertain its exact composition and the chemical 
constituents it possesses. These will vary with the habits of 
different populations accordingly as wealth or poverty predominate; 
with the character of the refuse, the rate of the water supply per 
head, the nature of the soil, the rainfall, and the materials of 
which the roads and streets are formed. Among the valuable 
constituents of town sewage the principal are, firstly, nitrogen, 
which exists partly in the form of ammonia and partly as organic 
matter; secondly, potash; thirdly, phosphoric acid and phosphates; 
fourthly, organic matter, which is found in two conditions, one 
soluble and the other insoluble, the latter remaining in a state of 
mechanical suspension. In one gallon of average sewage the pro- 
portions of the above ingredients are, in grains—nitrogen, 6°7; 
phosphoric acid, 1°8; potash, 11; and organic matter, 30. The 
total quantity of solid matter in one gallon varies considerably. 
Taking an average of numerous analyses I have found it to be 
131°88 grains; but the only reliable method of ascertaining the 
composition of any particular specimen of sewage, or, in fact, of 
any manure, is to have it specially analysed, which can now be 
done by competent chemists at a very moderate charge. Not- 
withstanding that the composition of sewage is dependent upon so 
many fortuitous circumstances, yet it may be accepted with 
perfect safety that there is no description of town sewage that 
cannot be profitably applied to land so far as the land itself is 
concerned. This has been satisfactorily ascertained in the case of 
the Manchester sewage, which is nearly as black as ink in colour. 
The question of the application of sewage proving profitable in a 

iary sense depends altogether upon the propurtion which the 
necessary outlay and working expenses bear to the result obtained. 
A capital that would ensure a good return upon works laid out to 
sewage five hundred acres would be totally unremunerative if 
expended upon eighty or ninety only. As sewage contains a suffi- 
cient amount of ingredients to render it a valuable fertiliser for 
any crop its commercial value is an item of great importance. 
Without entering into the details of the facts and experiments 
undertaken at different times to determine the exact commercial 
or market value of town sewage, it will be sutficient to state that 
the average of ten different estimates made by the first authorities 
makes it equal to 1°48d., or a fraction less than a 14d. per ton, 
which for all practical pur; may be safely quoted as its value. 
It must be borne in mind that this represents the value of the 
fertilising constituents in town sewage compared with guano, 
which is assumed as the standard, and which has been taken in 
the above estimate to be worth £12 per ton. Experiments have 
proved beyond a doubt that town sewage could be profitably 
applied by the farmer if it were worth only 4d. per ton, instead of 
three times that amount. Another method of estimating the 
value of sewage, which is a more convenient one for calculation, 
is to rate it at so much ahead of the population. Tne sewage 
commissioners arrived at the conclusion that the standard value 
was fairly represented at 8s. 4d. per head, and there is no doubt 
but this might be correctly assumed as the basis for calculating 
the returns likely to be po Bow by the application of town sewage 
to agricultural purposes. The highest vaiue at which it has been 
estimated at per head is 16s. and the lowest 6s. 

As it is from the example of the past that we regulate the pre- 
sent and provide for the future, I cannot do better than briefly to 
direct your attention to what has been already accomplished by 
the application of sewage to general farm crops, Edinburgh, by 
reason of the length of time during which sewage irrigation has 
been carried on there, has a prescriptive right to priority, more 
particularly as the results obtained, in comparison with those at 
other places, present the greatest pecuniary value. A large tract 
of land, consisting of almost pure sea sand, hardly worth 2s. 6d. 
an acre, has been converted, by the application of town sewage in 
large quantities, into fertile fields worth £40 per acre. Five crops 
of grass are cut annually, averaging forty-seven tons to the acre, 
and selling for a price so high as £40 occasionally, but yielding a 
fair average of £27. At South Norwood the greatest crop of 
Italian rye grass ever obtained was sixty tons to the acre, and last 
year the average was fifty tons. Croydon is always quoted, as it 
justly deserves to be, as a most successful instance of sewage irri- 
gation, although, at the same time, it possesses many advantages 
with respect to site and the natural levels of the ground not 
always to be met with in other districts. The average number of 
cuttings is four, and the produce of meadow grass is equal to 
about thirty tons per acre, which sells for £25, The rye grass 
— thirty-five tons to the acre, and sells for £30. These returns, 

eavy as they are, have been surpassed by those realised at Lodge 
Farm, Barking, where the heaviest crop obtained in one year from 
one acre of rye grass was sixty-one tons. The greatest number of 
cuttings, I was informed by the manager, was eight, and the 
average six. Asan example of the extraordinary rapidity of the 
growth of the plant, it may be mentioned that a height of 30in, 
was grown in as many days. The grass is sold on the ground at 
the rate of £1 per ton, In the neighbourhood of Chelmsford, 
where the quantity of sewage is very limited, and the land much 
subject to flooding, six cuttings of rye grass were obtained per 
acre, weighing nearly fifty tons. The sewage works at Bury have 
been scarcely a year in operation, but ten and a-half tons of rye- 
grass was the yield per acre of the first crop cut, The Edinburgh 
meadows, which have been irrigated with sewage, in one way or 
another, for a couple of centuries, are a proof that the continuous 
application of it to land is not injurious to its productive powe 
more especially when the deposit accumulated during the whole o 
that period has not amounted to more than half an inch in thick- 
ness, There is an enormous waste incurred in the application of 
the sewage at Edinburgh, chiefly owing to the fact that there is a 
superabundant supply and nothing to pay for it. Instead of being 
injured and deteriorated, land improves in its productive qualities 
by successive annual treatment with sewage. This has been 
a Aa results pote ya both at at ned vary 

e 0! cut at the latter uring the year 
of the & lication ot sewage, yielded ol. twenty tons to the 








acre, while those of last year produced nearly fifty tons, These 
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facts should be borne in mind by the farmer, and while on the 
one hand they should warn him not to anticipate too large areturn 


for the first or should, on the other hand, prevent 
him from : bee 72 oat ted, and so deterred from 
giving the a 


ion of sewage trial, 

Jelting tom what has already been accomplished in the appli- 
cation of sewage to general farm crops, there is no question 
but that hitherto grass, and especially Italian rye-grass, has 
had the lion’s share. This is due to several causes which 
I shall — out when treating of the selection of crops, 
One of the principal reasons is that, like all grass crops, 
it ws much quicker than | ne crops, and consequently 

a@ quicker return for the capital expended. i 

are difficulties and expenses attending the application 
of se’ to root and cereal crops from which grass land is free. 
But although we have not so many examples to draw conclusions 
from as we could wish, yet there is abundant evidence to demon- 


strate beyond a doubt that sewage can be successfully and profit- 
ably ied to the growth of a | description of farm crops. A 

extensive and careful series of experiments were carried out 
at to test the value of the application to oats, and the re- 


sults were reported by the commissioners to be of the most satis- 
a ina ey zone, and to po afforded 
a re money return for the proportion of sewage ap- 
There is, in fact, no place, with SS sormiee of ge 
‘arm at Barking, where sewage has been extensively applied to 
root and grain crops, but when it is considered that the soil there 
is of a poor description the unprecedented success which has at- 
tended the cogmentien is a better guarantee for what may be accom- 
plished in other places than if we based our expectations upon the 
produce of a rich and fertile soil. In applying sewage to cereal 
and root crops a + deal of care and attention is necessary, both 
with respect to the quantity applied and the time of its applica- 
tion. It cannot be applied so indiscriminately as in the case of 
= If too large a Gate of it be used at one dose, or if the 
be repeated too frequently, the crop will run to straw, and 

the ear will suffer for it. The experiments at Rugby, to which I 
have already alluded, confirmed the truth of this remark with re- 
spect to oats. When the supply of sewage was confined to about 
140 tons acre, @ money value of 5jd. per ton of sewage 
was returned, but when that quantity was increased to 
rather more than 500 tons, the value at once fell to 14d. per 
ton, as the grain was seriously diminished in consequence. 
This is what has to be guarded inst in growing cereal 
and root crops under sewage, especi ily in the case of wheat. 
There is scarcely any reliable information at present upon the 
gro ing of wheat by the etion of sew but the experiment 
am about to mention, ugh condu upon a 8 scale, is 
of a most encouraging nature, and ought to stimulate others to 
imitate it upon a @ more J arwch w and better calculated to 
tileeine justice hg pd seme a . About 2 — of Hero 4 —= 

e farm were ploughed up, wit! 

sewage, Ee. onan KW. soe and & the pe time ——e 
coup. y ormer two, were pores and sown 
in a ilar manner, but wore not irrigated Glib so e, The 
coupe Saving Seen oun, ip of the sewaged land was found to 
be exactly one and a- es that of the land which was not 
sewaged, and there is very little doubt but that the proportion of 
the former to the latter would have been much greater had there 
been a larger area of land experimented upon. This convincing 


jen of the superiority of sewaged to unsewaged land is more 
ully borne out in the case of grass, when its value is estimated as 

Ammonia is known to be a manure for wheat, but ammonia 
accompanied a ity of water may not prove a good 


a ammonia would compensate for the 
injury that an excessive and unseasonable application of sewage 
water would do a wheat crop. But in the time of drought sewage 
becomes exceedingly valuable for grain crops, not only on account 
of the ammonia it contains, but also for the absolute water in it. 
This is a fact that is quite lost sight of by the advocates of the 
dry manure system, who appear to forget drought isa terrible, 
and often incurable, cause of barrenness i soil, Directing 
our attention to other crops, wé™find mangold wurzel to 
have been grown with excellent fesults under sewage. At 
Chelmsford, where, as I haye already mentioned, circum- 


stances were of an unfavourable character, thirty tons per acre 
were produced. At Barking this quantity was near] ubled, 
the average return being over fifty tons. Rocther Tecignth fs 


afforded by this crop of the superiority of se land over that 
* which has not been sewaged. The yield at Barking of mangolds 

from ground that had been sewaged was just double that grown 
upon land which had not been sewaged, although it had received 
per acre twenty tons of cowhouse manure, together with over a 
quarter of a ton of guano mixed with superphosphates and common 
salt. This is a crop which deserves the careful consideration of 
the farmer in laying out land for the application of sewage. Three 
dressings are sufficient during the growth. Rye-crop has given 
most satisfactory results, and is a good crop to put down as a change 
before the re-sowing of rye- Winter-greens also answer very 
well as a change crop. these crops, others, such as lucerne-- 
a plantof the same genus as clover—beet, flax, celery, and cabbages. 


have all been grown upon the farm at Barking, and produced 
returns beyond all expectations. A crop of 
A and watered with i 





tyke sown in 
age every fortnigh’ areturn 
of £10 per acre, the distance of the plants apart : about fifteen 
inches. The soil upon which these unexampled results have been 
obtained is of a gravelly description, and the only manure 
used was the Lon sewage, which is bably more 
diluted than that of any other town, owing to the c- drainage 
area it embraces, 

So far as the farmer is concerned he has not much choice in the 
selection of the best site for the apetinn of sewage, as is the 
case with local boards. What the farmer has to do is not to look 
about for the best land—altbeough upon a large estate there may be 
a good deal of selection in the matter—but to apply the sewage to 
the land he may happen to 38, whether it be good or bad. 
He should, of course, exercise his own judgment and tical 
experience respecting the manner in ich the farm to be 
divided, and the various allotted to it. While therefore, it 
may be fairly stated that is no soil so utterly barren that it 
cannot be made productive by the application of sewage, yet, at the 
same time, the situation of it, the nature and levels of the ground, 
preps fo sew the fi part of the question. We have seen 
that at gh, pure sea sand by se irrigation was con- 
verted from a state of utter sterility into that of a teeming and 
prolific soil, and it may therefore be reasonably imagined that by a 

of operations th obtained in 


similar course e same results might be 
other neighbourhoods. There 


h was for some time a difference of 
inion upon this it point, many asserting that certain 

deseription of rendered 

use se 

tained the 

gro 


oLicbig held this Se a”, > 
Baron ion, and main- 
" an in = oe would never make crops 
ry time ago a company was 
Cartel to and as the opinion of so eminent an 
authority ey A, ing of consideration, it was 
dete to set the at rest, an é t was 
carried out which decided it in the most conclusive manner, As 
the se could not be conveyed to the sands in this early 
stage of the proceedings it was determined to bring the sands to 
the sewage. Accordingly about 3000 tons were taken up in barges, 
and spread over an acre of ground, levelled and for its 
reception. The depth of sand was about 2ft. 6in. During the 
year four cuttings of grass were obtained from it, one 
yielding twenty tons per acre. Smaller plots of the same m 
ground equally productive with respect to mangold and other 


were 
fhe prestientiiay af sewage te 
ae a ly equally good ~~ g 
still evident that the management must be tented to suit the 


etermined 





speach ag dma A much larger quantity of sewage may 
applied in the case of light, porous, gravelly soils than upon 
stiff clays, particularly during the first year of the application. It 
would a) that gravelly soils require a certain thine to become 
a 8 y saturated with the se and absorb it greedily 
while the operation is in progress, s fact is corroborated by 
the experience acquired at Barking. When the se was first 
brought on to the land an enormous quantity of it went to 
waste in carriers, which, being cut in the gravelly soil, 
absorbed it with extreme rapidity. The settling tank was, in 
consequence, not used for a time, in order to allow the 
sewage to carry as much mud along with it as possible, and, by 
depositing it in the —, render them ulti water-tight, 
which appears now to be the case. The prac lesson to be 
learnt from this is that if the supply of sewage was very limited, 
and the ground ef an exceedingly porous nature, it might be 
worth while to make the carriers water-tight by puddling thew, 
or by other means, During the winter time, when the crops are 
stationary, stiff soils probably retain the fertilising constituents of 
the sewage better than the lighter descriptions of land. With all 
crops of a rapi@ growth, as , which quickly assimilate the 
elements they require from the soil, the character of it is not of 
much consequence, Three different descriptions of soil are 
sewaged at Croydon with much success. One is a sandy, gravell 
soil; another gravelly, mixed with loam; and the other a stiff, 
clayey one, 

The question of the proportion of land to be sewaged by a 
given population, however interesting it may be to ] boards, 
does not much concern the farmer, but it may be — 
accepted as a good practical estimate that one acre of ground 
will require the sewage of one hundred persons to yield 
annually forty tons of grass. The application annually of 
5000 tons of omen per acre is calculated to give a certain 
average return of thirty tons of grass. This quantity is suffi- 
cient to supply ali the potash needed by the plant, without 
taking any from the soil, but if the latter be rich in potash a less 
amount of sewage will suffice. It is impossible to state, with 
respect to grass crops, the exact limit at which the application of 
sewage ceases to give a productive return. tween and 6000 
tons is the most profitable a under all circumstances to appl 
annually peracre, but at Edinburgh over 8000 tons is the usu 
allowance, One point is very certain, that is, that after a given 
quantity of sewage has been applied the application of more is 
not attended with a proportionate increase in the result. 

There are three principal methods of actually applying the sew- 
age to the land, known respectively as the hose =i system, 
the method of sub-irrigation, and the method of surface channels. 
There is a fourth plan of irrigation by total submersion, or lite 
laying the land for a certain time under water. This is practis 
in Piedmont and other continental districts, but as it is not ap- 
plicable as a rule to sewage I need not discuss it. In describing 
these different methods the sewage is supposed to be brought upon 
the farm ready to be distributed. The means of conveying it, 
whether by pumping or by gravitation, are connected with ques- 
tions of engineering works and estimates which would be out of 

lace for me now to allude to. To commence with the hose and 
jet system. Small pipes are first laid down, through which the 
sewage must be forced. To accomplish this it is necessary 
to have a certain head of water, not less than about 
10ft., which entails a great waste of power, consumed in 
not only overcoming the friction of the pipes, but also in 
imparting the requisi te to the jet. By this 
system the sewage must always be raised a few feet higher 
than the level of the land, a disadvantage not occurring in either 
of the other two methods. The hose and jet plan can be applied 
to land of any form of surface without the necessity of any especial 
preparation or laying out in beds, But as a balance against this 
advantage must be set the cost of the piping, hydrants, and other 
appliances, which will exceed that of the preparation of the 
ground for the application of the other principle, On the farms 
of Alderman Mechi and Mr, Neilson the hose and jet system has 
had a ial success, but then it must be remembered that town 
sewage is not used, but liquid manure, which is a much stronger 
and more concentrated fertiliser than the former. Moreover, at 
these two ordinary farm manuring is carried on as well. 
The dragging of a long length of hose among crops isa trouble- 
some and tedious operation, to call it nothing worse, and grass 
could not well be sewaged in this manner, except during the early 
stages of its growth, which would not suffice to produce the splendid 
annual crops which have been obtained at Edinburgh and Barking. 
In the best seasons at Edinburgh so much as eighty tons of meadow 
grass have been got off one acre, which was sold for£35. Theutility of 
this method is very much impaired by the restrictions imposed 
upon it with respect to time, since one of the most important 
features of the application of sewage is that it should be able to 
be applied at any and at all times, in the day-time as well as the 
night-time, and at any stage of the growth of the crop. Ubjections 
have been taken to the fact that the distributing of the sewage 
over the crop, instead of applying it direct to the roots is wrong in 
principle, and that a deposit is thereby left upon the leaves and 
those portions of the plant above ground, exceedingly injurious to 


its growth. 

At Rugby, Alnwick, Watford, and other localities, the hose and 
jet method has totally failed. Mr. Rawlinson, the well-known 
commissioner of sewers, has stated that it would cost more to dis- 


tribute 500 tons of sewage per acre by means of this method 








RAILINGS IN NEW PALACE YARD. 


Tue railing in new Palace Yard is a fair specimen of wrought 
iron work, Sir Charles Barry, as is well known, always intended 
to enclose new Palace Yard by a range of buildings forming the 
completion of his design, and as the want of space in the new 
Palace becomes daily more apparent, the realisation of Sir Charles’ 


Each i 

into three smaller lengths by clusters of upright bars arranged on 
> cain hy ng of a oe ai ae 
reference to its position ying ! 
ay and the portcullis Le Werembanter in the lower portions. 

he execution of the work by |Messrs. Hardman and Oo., of Bir- 
mingham, is very good. The lamps have been made by Messrs. 
Stevens and Son. We illustrate these railings because they form 
an excellent example for students and others employed in — 
ing designs for wrought iron work, an arttoo m ni in 


the present day, but greatly studied in medisval times. 





Ratixe Mrves.—The bill for an Act to assess mines for local 
rates has passed through a committee of the House of Commons. 
It provides that all mines in and Wales, whether paying 
royalty or ppoceans coal, clay, s salt, or ore for manufacture, 
shall be liable to be rated to the of ‘tho paap, oe 
and county rates, and to other local rates; but no rate upon eco 
iron, clay, salt, or stone mine for the relief of the poor or for | 
rates is to be allowed which shal] not be made upon an estimate of 
the net annual value of the mine; that is to say, at the rent at 
which the same might reasonably be ex: to let from year to 

ear, free from all usual tenants’ rates or taxes and tithes. The 
rorpuetation clause makes the word ‘‘ mine” to include build 
of every ee upon the mine except houses occupied as resi- 
dences, also all engines, smithies, compl, sheds, offices, and the 
general plant of the mine, ponds, and water seats, and the whole 
of the underground workings of mine, The Act, however, will 
not extend to Scotland or Ireland, 


Forrian TRADE IN METALS AND Macutyery.—The weight of 
iron imported into the United Kingdom in bars unwrought was, 
in 1853, 44,776 tons, and in 1858 go little as 25,464 tons. Since 
that year the quantity imported 
till 1867, when the Ce im; 
puted value of £732,875, The 
in 1853 was 50,393 tons, and 102, 
of part wrought and unwrought copper was imported in 1853, an 
593,260 cwt. in 1867; the computed value of the copper ore and 

lus imported in 1867 was £1,801,155, and of the eopper 
182,185. Of tin in blocks, ingots, brass, or slabs, the importa- 
tion in 1853 amounted to 49,740 cwt., and in 1867 to 108,595 ewt., 
of the computed value of £481,344. The a’ rices of copper 
ore have fallen by a series of reductions since f to little more 
than half, as, for instance, from Cuba from £17 to £11 per ton, 
from Chili from £24 to £16, and from Australia from £24 to 
£12 7s. 7d. per ton. The exports of machinery for the fifteen years 
show a satisfactory i The annual exports of steam engines 


tons in 1867 ; 104, cw 





were of the declared real value of £458,376 in 1853, and in 1867 of 
£1,994,984, a higher amount than in any interve’ year, h 
value of the machinery of other sorts exported was £1,527,160 in 


1853, and in 1867 £2,968,928. In 1 and 1865, the value 


as slightly over three millions sterling. The exports of 
puddled iron have fluctuated considerably durin 
fifteen years, their value having n 21,056,318 in 

1863, £901, in 1859, followed by a continuous increase to 
£1,660,026 in 1867. The exports of bar, angle, bolt, and rod iron 
fluctuate without showing a progressive increase. e declared 
real value of the exports in 1856 was £2,799,679, and pane | 
£2,359,062. The returns in relation to the exports of 
iron of all sorts are similar. For 1856 the value of the ex was 
£4,095,309. ‘The lowest amount reached since then was £2,817,877 
in 1862. In 1867 the value was £4,889,389, a higher amount than 
was reached in any p ing year. The total value of the iron 
and steel exported in 1853 was £10,845,422, and in 1867 £15,126,912. 
The increase is progressive on the whole. The telegraphic wire 
exported in 1853 was of the value of £72, in 1859 of £742,306, 
and in 1867 £209,688. The declared value of the total ex: r) 
British and Irish produce in 1853 was £98,933,781, which, with 
fluctuating progression, had increased to £181,183,971 in 1867. 

Tue ConsuMPTION oF SMOKE.—An invention of great yey 
for the consumption of ane has lately been perfected b q 
Tildesley and Mr. Bird, former @ yen and the latter 
manager at the Albion Works of Messrs, John Harper and Op., of 
Willenhall, Several of these new smoke consumers have been put 
up at the Albion Works, and are now working satisfactorily. One 
of these is applied to a reverberatory furnace in which iron is 


melted for and by means of the complete combustion 
which the new form of grate secures, this is done with slack 





to apply 5000 tons by the system of surface channels, 

The second method, namely, that of sub-irrigation, has not been 
practically tried except on a very small scale, as it is not only a ve 
expensive plan, but also promises little hope of being successful. It 


consists in laying down below the top soil porous or perforated pipes, 


the ends of which can be closed when required, and the sewage 
forced through the pipes into the soil. ow it will be at once 
apparent that as the pipes must be laid at such a depth as to be 
out of the reach of the plough and other tillage implements the 
plants scarcely derive the full benefit that they ought to do 
from the sewage, more particularly as it is distributed 
very slowly, and is in some danger of complete stagnation in the 
interior of the pipes, owiag to the stopping up of the holes by solid 
deposits. It is not by any means clearly established how these 
underground pipes act, or whether a portion of the sewage does not 
drain away from them instead of rising to the level of the roots of 
the plant, in which case the waste might be very great. Under 
certain conditions the pipes used for ordinary subsoil drainage, 
may be made to answer the purpoge of this system by merely stop- 

ing up their outlets during the season of irrigation. This plan 
= been adopted in Switzerland and a few other places, 

Of the three methods, that of surface channels is the only one 
which has been attended with undoubted success, and as it is the 
one I should recommend to be adopted I shall describe it more in 
detail. It is the — | rinciple applicable upon a large scale to 
sewage irrigation, and fitted to contend with the difficulties that 
have to be encountered. It may be subdivided into three distinct 
kinds, namely, the catch-water, or catch-work plan, the pane and 
gutter, and the ridge and furrow. All of these are djstinguished 
by their simplicity and efficiency, and the adoption of one or other 
depends upon the Jas ge features of the ground, The catch-work 
plan is best adapted in the case of steep.or even hilly grounds, 
and is the cheapest mode of lying sewage, e ground 
having been first carefully levelled over, or contoured, as it is 
technically termed, gutters or 
lines at ient dist 





from the top to the bot 
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of the field. These carriers are cut transversely to the slope of 

irection of their 
u + carrier 
the land into the 
lower carrier, and so on until it reaches the lowest one, which | 


the und and are perfectly’ level in the 
The coaugp vales t into the 
fills it, and then flows over the edges on to 
the outlet. 
(To be continued. ) 


conveys it away to 


carriers are cut along the contour | 
tom 


d of coal, It is difficult to describe the apparatus without 
diagram, but an idea of the nature of the grate — 
from the statement that of the fire is completely covered 
with brickwork, that the front of the grate slopes at an angle of 
about forty-two degrees, at the bottem of which it becomes fiat, 
The sides of the and flat portion, and the back of the latter, 
| as well as the under side, are formed of open bars, so that from 
| every available side air enters and passes h the fire, and 
none passes over it, At the top there is a el hopper inte 
| which the slack is filled, and from which it falls on the sloping 
| bars, where it ite, passing downwards by its own weight to the 
| flat portion, which is next the end at which the heat passes to the 
| farmace. The bars under the flat portion are wider « than 
those on which the slack first falls, so that the current of air which 
enters it is greater, and combustion is here kept up to the highest 
point. As all smoke and unconsumed gas must over this part 
of the fire before reaching the chimney, its complete combustion is 
secured, and the top of the stack showed no trace of any emission, 
except for a few moments. This was caused by the bottom grate, 
| which runs on wheels, and is moved away from the back by a lever 
| to let out clinkers, being drawn back to show how it works; and a 
| portion of the fire being thus let out, the heat at the bottom 
was reduced, and the stack smoked. A slight push, however, with 
the raker sufficed to restore the heat at the bottom of the 
and the smoke disappeared in a few seconds. The princi 
most inventions for the prevention of smoke 
anges eneenee oe air over the fire, which lowers the heat, and 
hence the duty of the stoker to keep up the heat comes into col- 
lision with his case of the 
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MESSRS, HARDMAN AND CO,, BIRMINGHAM, CONTRACTORS, 


NEW RAILINGS AT THE HOUSES OF PARLIAMENT. 
DESIGNED BY MR, C, M, BARRY. 
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OFOREIGN AGENTS FOR THE SALE OF THE ENGINEER. 


PARIS.—M.: Xavier, Ruede la Banque. 
.—Messrs, A. ASHER and ‘Co.,'20, Unter den Linden. 
‘ VIENNA.—Messrs. GEROLD and Co., se P 
ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 
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FILTERS. 


obliged to any of your correspondents who could kindly give me any informa- 
tion concerning it. J.C. 
Great George-street, Westminster, June 3rd. 





TILE-MAKING MACHINERY. 
(To the Editor of The Engineer.) 
SIR,—I wish to obtain particulars of any new tile or brick machinery for 
hand or horse power. Perhaps your ey oy 


formation. 
Breslau, 27th May, 1868, 
MEETING NEXT WEEK. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY.—Wednesday evening, 
June 10th, at eight o’clock.—Papers ‘“‘On Engineering Architecture,” by 
Walter Rutt, V.P., and J. B. Walton, Assoc. Inst. C.E. 


Letters relating to the advertisements and publishing department of this paper are 
oS eee Mr. GEORGE Lhoreus Besun st other 





pay at meng ot to the Editor of TH3 ENGINEER, 
‘THE ENGINEER can be had, by order, in town , and 
- had, by ; Spey fomece] or country 
Onn ow rede i 

Yearly (including 














NOTICE, 


Constantly reiterated mis-statements with regard to the 
cui ion of Tue Encinzeer having for some time 
been made, mis-statements latterly 20 circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
cced, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5,300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have appended a ipt to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to believe that the weekly sale of Tur Enat- 
NEER 7s actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of its circulation, our advertising 
Friends themselves possess conclusive and satisfactory 
evidence. Of the un-English and unscrupulous, though 
signally fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 


their own opinion. - 
3, ate-street, London, 
At the f the Proprietor ‘sh ars — 
the request 0, ietors o E ENGINEER news- 
we have examined the books kept in their ofiee, and 
find that the bon fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very peop 3 and that the free circulation of 
the paper ing the same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuittzrR, Bau, axp Co. 
POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 


Dated 28th May, 1868. QuittER, Bait, axp Co. 


THE ENGINEER. 


FRIDAY, JUNE 65, 1868. 


THE IMPOSSIBLE IN CONSTRUCTIVE SCIENCE. 
THERE are men who seize with avidity on any idea, how- 
ever chimerical, which is novel, and apparently contains 
‘the germ of:possible future greatness or wealth, Such 








men may be found in e 





walk of life ; they are not rare 


‘| in the ranks node — = —s a of 
temperament, and blessed not with a ith in 
themselves ae with an almost childlike ence in the 


powers which can be invoked by science, to them —— 
is impossible... In their eyes the present is but a period o 
pure transition. The deeds of past giant intellects are 


as nothing compared to what future -giants will achieve. 
Watt, Davy, Faraday, Stephenson, have but dug the 
trench and put in .the concrete on which a ificent 


edifice is to be reared up..,Their puny battalions have 
but explored a few mountain little scrap of 


passes—a 
. | fertile land in a vast continent, which is in the future to 


be subjugated and made over as a whole to mankind by a 
select few of their fellow creatures yet to be born. To 
such simple minds the world owes something, yet not 
much. e excessive , of hope - _—- 
albeit ignorant men, ai e great work of progress 
beyond question; but it is to be observed that few men of 
science, properly so called, now hold that much remains un- 
discovered in the great arcana of nature which can mate- 
rially promote our happiness or our wealth ; and the 
testimony of those who are most learned in the laws of 
natural philosophy goes to show that the world has not 
perhaps quite so much to hope from the future as some 
would have us suppose. We do not hold that great dis- 
coveries may not yet be made, or magnificent inventions 
produced ; but we do hold that it is very unlikely that 
either discovery or invention will ever again be given to a 
civilised people which can add to their comforts, or pro- 
mote their wealth or happiness as greatly as past inventions 
and discoveries have thlessed Britain. The more our 
knowledge extends the more evident does it become that 
walls apparently of adamant stand between us and further 
progress in certain directions on the great highways of 
science. We admit that many roads remain unex- 
plored. No man in his senses would attempt to prove 
the contrary ; but the balance ef evidence goes to show 
that discoveries out of the realms of pure science must 
be excessively rare, and that really great inventions— 
great as a means of materially promoting the happiness and 
the well-being of mankind, must be still rarer. 

To the student, the enthusiastic inventor, and the igno- 
rant alike, these statements will be eminently distasteful, 
yet they admit of being proved—proved at least in the 
sense that the records of the past, and the results of experi- 
ment and inquiry made from day to day and hour to hour 
now, confirm them. To illustrate (our; position we may 
cite a favourite argument with those who believe much in 
the future, little or nothing in the present. We are all 
more or less familiar with the man who laughs at the 
notion that we shall sink in the scale of nations when our 
coal fields are gone. He tells us cheerily that long before 
our coal is exhausted we shall have ceased to rely on 
steam as a motive power ; that agents far more subtle and 
more energetic will have been made our willing slaves. 
Notthirty years ago such a proposition would have met with 
general acceptance. It would have been received as true 
because, having made a little progress in the study of 
nature’s laws, we had achieved great. things by the aid of 
the knowledge acquired. But it will not be received now 
by the philosopher. Groping in the dark, men found the 
steam engine. The brightest rays of the torch carried by 
the genius of knowledge fail to show us aught better. 
The researches of Grove, of Faraday, of Joule, ending in 
the discovery of the conservation of energy, dashed the 
hopes of the inventor to the ground. For fifty years men 
have laboured to produce a motor better and more econo- 
mical than the steam engine, and they have utterly failed. 
This is as nothing com to what lies behind. The 
more we learn of the laws of nature the more evident 
does it become that no better motor than steam will ever 
be discovered. The thing does not apparently come within 
the possible in mechanical or chemical science. Neither 
the engineer, nor the chemist, nor the electrician, can help 
mankind to anything much better than the child of James 
Watt’s brain. And observe the results following on each 
addition to our knowledge of the laws of motion. The 
moment the electro-magnet was discovered hundreds of 
minds jumped to the conclusion that here was a substitute 
for the steam engine; yet no electro-magnetic motors are 
now used save for the most trifling duties. The reason 
why such machines cannot compete with heat engines was 
not comprehended for some time. At last it was proved 
that all the power which an ———— engine could 
produce was represented by the oxidation of a given 
weight of zinc. The metal contained a store of power 
which was not present in the oxide, but was im in 
the deoxidation of the ore by the combustion of coal, in 
which alone the germ of power resided; and it is far 
mere economical to burn coal te store up power in water 
than to burn it to store up power in zinc. We now know 
that nothing is to be hoped from electro-magnetism as a 
motive power. It has been assumed that the electricity 
should be derived not from zinc, but from some such ar- 
rangement as the remarkable induction machine illustrated 
in a recent impression. Apparently nothing is to be 
done but turn a handle to — ly electricity ad libitum. 
There is no friction against ru to resist the revolu- 
tion. Even here, where least expected, the great law of 
the conservation of force asserts itself once more. A 
sensible resistance to rotation is experienced precisely 
proportional to the quantity of electricity generated, and 
the truth is rende —- that the machine creates 
no new power. - It does but transmute some of the ene 
expended in putting it in motion into the different form of 
electricity, which may P again be transmuted into heat, 
light, or magnetism. Far from realising more power, we 
cannot thus get back even the major portion of that which 
we im And so it is, seek as we will. The more 
elaborate our séarch the more fully is the conviction borne 
in upon us that no means of ucing motive power will 
ever be found to compete wi 
or hydrogen. 

In fact, as a result of the operation of this great law, 
that coal is the best power producer known to practical 
science, we find that the impossible is far closer to us than 


rgy | upon new apes ome of 
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the combustion of carbon’ 





those possessing that little knowledge called a dan 

thing would have us believe. We cannot drive a ship at 
i the ocean, nor is there any 
ade yr myer ay oe 


on 
ly deter- 


necessary to impel 
a little coal and an. engin 
Atlantic in three or four days. Here the impossible makes 
= —_ only 8 but ee 
n railway work, again, progress made during the 
en ae eee eee small. At 
earn a that ten miles a our was a 
impossi attainment ; thi miles were 
reached, and the popular opinion flew over to the other 
extreme—why not travel at a hundred miles an hour? 
Obstacles all but insuperable stand in the way, and we are 
as far from travelling at the proposed rate now as we 
were before Stephenson was born. Many men will be 
slow to accept the a that progress becotaes more 
difficult each year. It is none the less true. The path of the 
inventor becomesrougher and steeper the further he advances, 
and all the teachings of science go to prove that there is a 
limit to man’s which he cannot pass; laws which 
he can neither break nor alter, work as he will. When things 
are brought before us which we know must depend for 
success on the infraction of some great ordinance of nature 
we assert that they are ae and men of intelligence 
admit that, ing the law to be correct, we must be 
— But they argue that we do not know the law, that 
i never been written nor made clear, That this holds 
of many laws, or assumed laws, in natural philosoph 
is true, but it is not true of those few and simple laws wit 
which constructive science is most concerned. These are 
as familiar to the man of science as household words ; 
none attempt to dispute their truth but those who lack 
mE iste th last degree unlikely tha h progre 
t is to the i that as muc 88 
will be made during the last haif of the present caneay 
as marked its first fifty years; but it is certain that pro- 
— of some kind will be made. From unlettered men, 
owever, — is to be expected. An. untutored 
Stephenson would have no chance of making a name in 
the present day. He who proposes to go y thew his 
fellows, to achieve victories greater than those achieved 
already, must come armed to the combat, It is not neces- 
sary that the young engineer must know everything, but 
he should make one subject his specialty, and know that 
subject and all the laws relating to it well, or he cannot 
hope to make the smallest advance. If he proposes to 
improve the steam engine let him learn all that can be 
learnt about motors, and build on the foundation laid for 
him byothers; if he means to construct bridges of widerspan 
than the world has ever seen let him study all that can 
be studied of the laws of strains and the strength of 
materials; let him learn as well what to avoid as what to 
adopt. The untaught genius has not the ghost of a chance in 
the present day, and this is why the necessity for education is 
felt now as it never was felt in this country before. Only 
the man of education can distinguish between the possible 
andthe impossible; and, lacking this power, hundreds of men 
ing inventive genius of no mean order waste their 
strength in endeavouring to climb inaccessible precipices 
or to beat down or elude barriers subtle, indeed, as a 
ider’s web, but stronger and more infinite in their range 
> average intellects can conceive. 


MAJOR PALLISER’S LAST FAILURE. 


From the first moment that Major Palliser’s scheme came 
before us for converting cast iron ordnance into rifled guns 
by the insertion of iron tubes we wrote against it— 
honestly, firmly, and with no other desire than that 
the truth should be known, and the British taxpayer saved 
an enormous outlay on a scheme radically wrong and 
based on principles utterly unsound. From time to time 
our pages have contained a record of facts, the results of 
Major Palliser’s own experiments, each tending more 
forcibly-than the last to confirm our views. Not many 
months since a heavy Palliser gun, built at Elswick, flew 
to pieces at the first or second round; we forget which ex- 

, and we give the gallant major the benefit of the 
doubt. Not discouraged, he had a second 9in, 12-ton 
made by casting an iron envelope round wrought iron coiled 
tubes. This gun was tried at Woolwich last week, and as 
might have been antici , went to pieces at the second 
round, fired with a 250 Ib. shot and 55lb. of powder. The 
destruction of the was complete, and the character of 
the failure excessively dangerous. The weapon was blown 
into four pi the breech being projected some thirty 
yards to the rear, while the remainder, from the cascable to 
the trunnions, was blown off to each side. Major Palliser 
has written a letter to the 7'imes explaining the event, and 
containing the following :—“The nature of the 
failure of this 9in. gun and subsequent inspection satisfy 
me that the casting of molten in masses round 
the barrels of heavy guns ia attended with such a struc- 
tural alteration and deterioration of the wrought iron 
barrel from overheating as to be fatal to the system. . .. 
It is evident that the ill-effects of overheating and undue 


fully fitti 
is » ane this method that our obsolete cast iron guns are 
about to be converted into rifles, and further experiments 
“the heavier natures will in 

future be confined to lan alone.” 
Now there is.no evidence whatever to show that the 
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Major Palliser and his supporters learn that combina- 
tions of cast and wrought iron, as in bridges, have been 
tried and given up long since, by — He is ab- 
solutely going over old ground, to the astonishment of 
every competent artillerist. In all good faith, we regret 
that a gentleman ing no small amount of talent 
should waste his energies on a chimerical scheme, the 
adoption of which by our own Government would be one 
of the greatest mistakes ever committed by a dominant party. 


ARTISANS AND LABOURERS’ DWELLINGS. 

Tue probability of a step being taken this session 
towards legislation on this subject of most vital importance 
to the country affords at least a ray of hope that the 
quarrels incident to party disputeshave not wholly absorbed 
tar sagan | attention, and diverted it from its proper 

unctions. It is perhaps thirty years since men of feeling 
first began seriously to call public attention to the deplo- 
rable condition of the dwellings of the poor, and not much 
less since men of foresight predicted the rapid increase 
which has taken place in one of our greatest national evils, 
and pointed it out as the mainspring of moral and political 
degradation, in addition to the social misery which it was 
known to entail. Singularly enough, attention was first 
directed to that part of the subject which, bad as it was, really 
stood least in need of amelioration, and with but slight aid 
from legislative enactments, the landlord, the manufacturer, 
and the coalowner havealready doneagood deal by individual 
action to improve the condition of the poorer class of dwell- 
ings in rural districts. The very enormity of the case, 
however, in regard to large towns and cities, and the 
absence of that more intimate relation which exists between 
ay ead and employed in country districts, seems hitherto 
to have prevented or paralysed any action, either legislative 
or otherwise, for the improvement of the dwellings of the 
great bulk of the working population of England. The 
legislation which has hitherto taken place has been as de- 
scribed by Lord Chelmsford, merely of a permissive nature 
—consisting, first, in Lord Shaftesbury’s Act, in 1851, for 
further encouraging the erection of lodging-houses for the 
labouring classes; and a portion of the Public Health Act, 
of 1866, which conveyed powers to the local authorities of 
cities and towns having a population of not less than 5000, 
to make regulations with regard to these houses. As neither 
of these enactments placed any individual or body under 
an actual obligation to act, as might naturally have been 
expected, no action has taken place ; and an evil, already 
enormous at the date of the tirst-named measure, has in- 
creased and is increasing in an augmented ratio, The 
present bill, which has just been referred to a committee 
of the Lords, or rather the precise question involved in it, 
has been under the consideration of the House of Commons 
during the last three sessions. In 1866 a bill was intro- 
duced, read a second time without a division, and referred 
to a select committee. In 1867 the same proceedings were 
gone through, but in both cases without resulting in legis- 
lation. Early in the present session the bill was again intro- 
duced to the House of Commons, passed its second reading 
withoutadivision, and, whilst subsequently under discussion 
in the House for three days had various amendments intro- 
duced, with only one division on a comparatively insignifi- 
cant point with regard to the Metropolitan Board of Works 
and the city of London, It has thus been sent up to the 
Lords with the approbation of the House of Commons 
stamped upon it in a most unequivocal manner ; and we 
are glad to see that it has received that earnest attention 
in the Upper House which the vast importance of the in- 
terests involved, amounting almost to the question of our 
continuance in or fall from the ranks of civilisation, im- 
ratively demands, Some of the facts mentioned by 
ord Chelmsford, and of which many of our readers are 
but too well aware, would be of themselves sufficient to 
call for immediate action if such statements were now for 
the first time brought forward, but being reiterations for 
the hundredth time in public, of a state of affairs which 
inflicts a most terrible and fearful evil on the people, they 
call for improvement—we may almost say redress—in tones 
which would compel a response were it even for an instant 
to be suppused that there existed any body of Englishmen 
who would wilfully thwart such a reform, 

The general tenor of the measure now passing through 
the House of Lords is more of a tentative than a positive 
character. It is indeed but a step, and differs only from 
previous abortive Acts in that it does positively lay an obli- 
gation on the governing bodies of towns to enforce the 
repairs of dilapidated tenements, or to carry out such 
repairs themselves; and it gives them certain very limited 
taxing powers for this purpose, the extent of their obli- 
gation being limited, of course, by the amount of the funds 
for the purpose with which they are endowed, Excellent 
as is the intention of the measure, it goes no further than 
to provide against a portion of the wear and tear of the 
great districts of decrepid habitations in which the poor 
eke out an existence, and, falling from all feeling of self- 
respect, cease finally to value and strive for self-support. 
But whilst some questions raised by the bill, and affecting 
the compound relations of house property will require 
modification, in order to avoid interference with vested 
interests, it is impossible to accord to its reforming powers 
a higher meed of praise than that of being a step—indeed 
a first step—in the desired direction. It will be years 
before the working of the measure produces any appreciable 
effect on the condition of existing poor dwellings. Not 
that we have any fear, in common with the Duke of 
Somerset, “that one great obstacle to the attainment of 
these results would be found in the operations of trades’ 
ne but because of the very limited powers and 
limited means conveyed by the bill, and because of the 
probably limited desire which will prevail in the bosoms 
of vestrymen to put these powers and means in 
action; that is to say, if the measure should come forth 
from the Lords’ committee, liable to any great extent to 
parochial execution. Let us suppose, however, that this 
Act of Parliament has had the fullest and most rapid suc- 
cess in action that its framer can have anticipated, and that 
we all heartily desire: suppose that, instead of a very 
small amount of repair being carried out under it, a large 
proportion of the poor dwellings become in reality bene- 





fited, we have still the most difficult part of the question 
to deal with, that involving the present state of the evil 
of overcrowding and the annually greater deficiency of 
room for an increasing population. The natural answer 
to such a difficulty is, that by the laws of demand and 
supply dwellings will be built as dwellings are required. 
But conditions prevail amongst the populations of large 
towns, and notably in the metropolis, which interfere so 
much with supply, where this demand exists, that the true 
action of these laws has never been felt in the case of 
the cheapest order of dwe In the first place, 
such property is of itself so troublesome as to deter the 
better class of investors from entering upon it, and conse- 
quently it has always been in the hands for the most part 
of men alike unable to appreciate sound principles of con- 
struction, or the real economy of constant and careful 
maintenance ; and the very fact that without immense 
trouble low-class house property cannot be made to pay, 
acts as a constant check on the investment of capital in it 
by any section of the public. Now in towns—Lon- 
don especially—the prime cause of this difficulty is the 
immense value which land has attained ; and as if pur- 
posely to augment this main reason why the dwellings of the 

r are dear, we find that in almost every greattownin Eng- 
land the poor are lodged in houses of one, two, oratmost three 
storeys, thus covering the largest possible area with buildings 
capable of paying comparatively the smallest ground rent. 
In this we conceive the great evil of our present system, or 
rather want of system, in such buildings to consist. Whilst 
it increases the area requisite for lodging a given popula- 
tion it practically diminishes both the floor space and the 
cubic capacity that can be provided for each inmate, and 
in many cases the difference betweea living in a two-storey 
house and a six-storey house more than doubles the rent 
at which it is ible to let a given quantity of house- 
room in some localities, Cheap railway fares would un- 
doubtedly aid in counteracting this evil, but cheap railway 
fares we have not, nor are we likely to have. The lowest 
fares by any railway to such a distance as would reach 
sites for comparatively low ground rent amount to as much 
as ought to cover a labourer’s entire rent, and makes a 
serious addition to that even of a well-to-do artisan. Pro- 
bably the next step in legislation should be the provision 
on railways of workmen’s trains, at rates lower than any- 
thing yet thought of ; and this, coupled with reasonable 
enterprise on the part of builders—that is, builders of 
working-class houses, for in other descriptions of architec- 
ture there is already rather too much enterprise—would 
be of immense benefit to those whose earnings are above 
the lowest scale of labour. For these latter, however, if 
they are ever to have dwellings properly so called, it can 
only be brought about by the wholesale demolition of 
some of the worst quarters of London, and the build- 
ing upon their sites of houses many storeys high, divided 
into apartments of two or three small rooms each, and so 
constructed, as we believe they might be, as to pay a fair 
interest at one shilling a room a week. 


BRACING ARCHED RIBS, 


Bur for the introduction of railways, it is probable that 
we should never have witnessed the application of the 
girder principle upon a scale exceeding the limits or powers 
of resistance possessed by one, or at the most a couple, of 
balks of timber. The arch, with its deep voussoirs, its 
graceful curve of contour, and the irresistible point dappui 
afforded by its massive abutments, suited well the majesty 
of former times; and was in strict consonance with that 

randeur and solidity, which forms the invariable character- 
istic of the engineering relics of other days. To each age, 
however, belongs its own peculiar features,and whenever the 
requirements of the more moderntimeare in advance of the 
capabilities of those preceding it, the inventive faculties of 
men are tasked, and never in vain, to make good the defi- 
ciency, to supply the missing link, and to establish a pre- 
cedent for similar future contingencies. The exigencies of 
steam locomotion having once demonstrated the necessity of 
adopting in the majority of instances the horizontal soffit 
for a bridge, it is not surprising that it soon became the 
recognised type of construction by railway engineers, and 
has been adhered to in numerous cases where the necessity 
for its employment did not really exist, and where its adop- 
tion is glaringly in defiance of everything that is pleasing 
to the eye, agreeable to good taste, or in keeping with cor- 
rect esthetical principles, There are manifestly two chief 
reasons for substituting iron arched ribs in the place of a 
stone or brick structure of asimilar character, Firstly, the 
former can be constructed with a flatter rise, or, as it is 
erroneously called, versed sine, and consequently is more 
suitable for the approaches; and, secondly, it can be con- 
structed very quickly. The arch of a bridge of brick- 
work or masonry cannot be turued, that is commenced to 
be formed, until the piers and abutments are completed, at 
any rate up to the springing. With an iron arch it is very 
different; the component ribs can be made at the same 
time that the abutments are rising above ground, and can 
be placed in position at once, directly they are ready for 
them, Upen the assumption that the construction of the 
ironwork is carried on in the foundry and workshops 
contemporaneously with the building of the piers and abut- 
ments upon the site, it may be safely asserted that one- 
third of the whole time would be saved by adopting 
iron ribs in preference to the solid arch. 

The peculiar merit of the older forms of solid structures 
consisted in their being, for all practical purposes, equally 
strong in all directions, which arose in a sense from their 
enormous dead weight. In fact, in early times strength 
and weight were synonymous terms; and curiously enough 
the arch, when it is composed of separate voussoirs in con- 
tradistinction to ribs, is the type the least affected 
in an injurious way by its own dead weight, With refer- 
ence to the value of solidity, let us contrast an arch com- 
posed of rubble stone witb one constructed of a number of 
ribs. The former becomes after a short period cemented 
into one firm adherent mass, and is totally unaffected b 
the position of the load, or its nature, whetlier live or dead. 
It is as well capable of resistance in one direction as in 
another, while its own vis inertie acts in strong antagonism 





to the effects of the momentum of a rolling load, The 
latter, or ribbed system, individually little or no 
lateral strength. A single iron rib by itself is only strong 
in one direction, namely, in that of the strain resulting 
from the combined vertical action of the ioad, and the hori- 
zontal thrust. It must depend altogether upon the manner 
in which it is connected to its neighbours for its resistance 
to distortion or lateral deflection; consequently arch ribs de- 
mand a very large amount of bracing to secure the rigidi 
of an entire structure. In all bridges the bracing, whic 
may be defined as that portion of material introduced to 
ensure the remainder receiving the strains in their normal 
direction and tude, is of two kinds, the one being re- 
uired for the stiffening of the main individual members, and 
the other for that of their united combination. The former 
might be termed simple, and the latter compound bracing. 
Again, any material included under the term bracing con- 
stitutes no portion of the vertical strength of the bridge; 
its sectional area is worthless as an element of calculation, 
and viewed in this sense alone it is just so much dead 
weight added to the structure, Let us consider the first 
description of bracing in connection with our subject. 
Arch ribs can, similarly to horizontal girders, be constructed 
with lattice, Warren, trellis, or any other open kind of web, 
but they are usually made of the plate or semi-solid-sided 
type. Familiar examples of this are to be found in the Vic- 
toria railway bridge at Pimlico, and in the new Black- 
friars Bridge now rapidly approaching completion, and it 
is therefore the one we shall select for illustration. It will 
be seen in this instance that we cannot well adhere to our 
separate classification of bracing, since the twoclassesvirtually 
become one. A comparison between an assemblage of arch 
ribs, and the main girders of any large railway bridge will 
suffice to explain our meaning. The position of the load 
must also be taken into account. Should it be placed upon 
the top, as in tht Cannon-street bridge, the main girders 
assume nearly the same conditions with respect to the con- 
necting bracing as the arch ribs we bave alluded to, except 
that they do not require so much of the compound character. 
Economically considered, the top is the best place for the 
load, and should be always selected whenever the headway 
will permit of it, but for this very reason it is seldom that 
its advantages can be available. The more usual place for 
the load is, therefore, between the main girders, as in the 
Charing Cross and Blackfriars railway bridges. A pair of 
plate girders in this position illustrates the simple and 
compound descriptions of bracing, the former including the 
T and angle irons used for stiffening the web and flan 
of each girder, and the latter those employed in connecting 
the pair together. It is manifest at once that there are 
only two points at which the compound bracing can be 
applied, namely, at top and bottom. The cross girders act 
in this instance as pensiog from the lower flange, in like 
manner as they act from the upper flange when the load is 
on the top. But in deep girders bracing from one a 
is not sufficient, and with the load upon the bottom flange 
the upper flanges should be connected together by trans- 
verse beams, which should also be designed for acting not 
as ties, as commonly supposed, but as struts. All bridges 
in which the load is placed upon the bottom flange, or in 
which the moving weight between the main girders, 
are comparatively weak with respect to compound bracing, 
since by the nature of the case it is impossible to brace 
them at any intermediate part of their depth. As a conse- 
quence girders in this situation require to be made deeper 
than in that where the conditions are reversed. 

Reverting to the more immediate subject of our article, 
it will be perceived that the arched rib, similarly to the 
main girder, loaded upon the top, can be braced at any inter- 
mediate part of its depth, and it is manifest that if a T- 
iron be rivetted vertically to the web of the rib, for the 
purpose of serving assimple bracing, the addition of another, 
connecting it with a similar iron attached to the neighbour- 
ing ribs, effects the object of compound bracing. <A 
vertical plate web, or a bar of an open web under a com- 
pressive strain, when braced at one or more points, bears 
some analogy to a continuous girder, with the exception 
that the deflection would not ~ continuous, but would 
cease at each point of the application of the bracing, vir- 
tually dividing the whole web or bar into as many shorter 
lengths as there were points of attachment. There is but 
little necessity for bracing arched ribs by horizontal ties 
connected to them at some intermediate part of their depth, 
but diagonal bracing, running from the top of one rib to 
the bottom of another, is commonly had recourse to, This 
advantage is, of course, denied to the system which carries 
the load anywhere but upon the top. In large arches the 
quantity of dead weight that must be added to the ribs 
in the spandrils, although, of course, by adopting open 
work it may be diminished to a minimum, is so consider- 
able as to constitute an objection to that particular type of 
construction. A distinction must be made between the 
arched rib which simply represents in iron what is effected 
in a similar manner by a stone arch, and what is termed a 
braced arch, The latter belongs rather to the girder sys- 
tem, and may be regarded as a girder with curved flanges, in 
which the upper flange has a radius equal to infinity, It 
also bears a slight resemblance to the pure arch priaciple, 
insomuch as the lower flange exercises a pressure against 
the abutments, and a horizontal tie rod might be substi- 
tuted, which would exactly equal the horizontal reactions 
of the supports, For a heavy rolling load, which tells 
more foreibly against the braced arch than any other prin- 
ciple of bridge building, the solid-sided rib presents all the 
pe belonging to the plate form in comparison with 
the open web. “Phe former is always stronger than the 
latter, if deflection alone be considered the criterion of 
strength, which it commonly and erroneously is. Deflee- 
tion is an item never to be neglected in testing a bridge, 
whether designed upon the arch or girder principle, but to 
depend upon it as an absolute measure or gauge of 
strength of the structure is calculating from a false datum. 
Instead of assuming that bridge to be the strongest which 
deflected the least undera certain load, we should beinclined 
to give the preference to that evinciug the greatest flexure 
within certain limits, more especially if the load were 
moving, Independently of the difficulty ing to head- 
way it appears that the arched rib type is riot a favourable 
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one when the spans are large, and the rolling load bears a 
considerable di to the static wig In a word, 
while suitable for road bridges, especially where some at- 
tempt at architectural display is indispensable, they are 
not adapted for economical application = a large scale 
for the purposes of locomotive traffic. Until the question 
respecting the ibility of employing the suspension 
principle for railways is settled, the orizontal ps will 
remain in the position it has gained, as the best type of 
construction for railway bridges. 





TELEGRAPHIC LITIGATION. 

Unt recently, before submarine telegraphy was, in the fullest 
sense of the Gallic term, un fait accompli, this branch of enter- 
prise apparently enjoyed a happy immunity from litigation, but, 
unfortunately, now that a complete commercial success upon the 

scale been achieved, this appears likely to give place 
to a state of things involving a series of judicial contests. 
Whereas formerly we heard of distinguished and disinterested 
scientific men declining the remuneration for their services 
offered by grateful boards of directors, we now find, not only 
that success has led to such remuneration being duly claimed 
in various forms and insisted upon, but that it is disputed on 
behalf of prosperous shareholders by the directors of successful 
companies. We believo that at the present moment Professor 
Sir William Thomson, Mr. Fleeming Jenkin, and Mr. C. F. 
Varley are severally and collectively at law with the Atlantic 
Telegraph Company upon a question relating to the use of their 
— and that the Telegraph Construction and Maintenance 
‘ompany (limited) are also engaged in legal process against the 
Silvertown Company, relative to an alleged infringement of a 
patent claiming the use of the insulating substance known as 
Chatterton’s compound, and also relative to the testing of cores 
whilst surrounded with wet hemp. But perhaps the most im- 
portant of the judicial suits now engaging the attention of the 
telegraphic world is that of Mr. W. P. Piggott, Sir Henry G. 
Cotterell, and others versus the Anglo-American Telegraph Com- 
y, its secretary, Mr. J. C. Deane, and others. The plaintiffs 
in this suit allege that the means which have been employed to 
work the present Atlantic cables at a remunerative rate of trans- 
mission constitute an infringement upon a patent granted to Mr. 
W. P. Piggott, in December, 1860, for “Improvements in the 
mode of generating electric currents, manufacturing submarine 
telegraph cables, and the mode of transmitting signals.” It is 
well known that the ms adopted in signalling through the 
present Atlantic cables differ essentially from the ordinary 
methods of working; and it has hitherto been assumed that the 
innovations—which, in the case of long submarine lines able to 
command a large amount of traffic, constitute a very material 
improvement upon the former modes of signalling—were 
covered and secured by patents granted to Sir W. Thomson, Mr. 
Varley, and Mr. Jenkin. The patent of Mr. Piggott, however, 
is anterior to those taken out by the electricians we have men- 
tioned, and claims, amongst other things, the construction of a 
cable so that “it shall at all times retain a static electric charge, 
or in other words, so that a cable or the wire or wires of a tele- 
graph cable may co-operate as agents with the generating sur- 
face, by which means such cable or wire or wires will be kept in 
a constant static condition, and consequently will require but a 
very small power for the production of the required force.’’ It 
also claims the use of “ ganglions ”—by which is meant peculiar 
voltaic arrangements—“ which act as generators from one to the 
other along the whole line of cable, and at such distances as will 
keep the line statically charged.” Like most electrical patents, 
that of Mr. Piggott is we inefficiently written, and it is difficult 
to make out what is y the purport of the wording and the 
meaning of the inventor; but the question whether working a 
cable in various ways by the “increment or decrement of a cur- 
rent,” whilst the cable permanently retains a static charge, is or 
is uot an infringement upon Mr. Piggott’s claims, is one which is 
now to be considered before the Chancery courts. We shall 
therefore at present offer no opinion upon it. The defendants 
to the action have applied for an extension of the time allowed 
for their answer to the bill of complaint of the plaintiffs, which 
was filed on the 14th of March last; and as it appears that 
further extension has been refused, it is probable that there will 
be a speedy decision upon the question at issue. 


THE DEPOSIT CRY ONCE MORE, 


Art the last meeting of the Metropolitan Board of Works Sir 
John Thwaites called attention to the reiteration of the asser- 
tion that, thanks to the main drainage works, the Thames was 
being silted up. He traeed those statements to Mr. Hope, a 
gentleman connected with one sewage scheme and hoping to 
resuscitate another. According to articles in some of our con- 
temporaries, it is made to appear that the Thames must soon 
cease to be a port for want of water. We have already fully 
considered this question, and pointed out the fallacy of these 
exaggerated stat ts, ing from pens certainly lacking 
the best of all inspiration—a competent knowledge of the sub- 
ject treated of. Sir John Thwaites thought, and properly, that 
his best reply lay in an extract from Mr. Bazalgette’s report, 
which he read, and we republish :—“ Mr. J, W. Bazalgette said 
the northern outfall sewer was permanently open in 1864, 
and the southern outfall in April, 1865. The Thames Conser- 
vators made soundings of that part of the river in 1860 and 
in 1861, and again in 1867, and the Metropolitan Board of Works 
made soundings nearly over the same ground in 1864 and 1867. 
As far as these bore comparison they showed that very consider- 
able accumulations took place in the river prior to the opening 
of the main drainage works, and their effect is further vouched 
for by many persons well acquainted with the river. On the 
north side, half a mile above Barking, banks are continually 
forming, and en both sides of the river. The mudbanks are 
rapidly being washed into the stream by the action of the tide 
and steamboats. Last year accumulations of mud in the docks 
of the royal ym at Woolwich were washed into the 
river by the newly-invented mud-distributor, and there are 
many other sources from which such accumulations are made. 
The mud banks or shoals are continually shifting, in some 
places falling and in others deepening the p Brow according to 
the variations of wind and weather. Any deposit which may 
now be cast into the river from the outfall was formerly dis- 
charged upon the banks through numerous outlets, whence it 
was much more difficult and costly to remove it. The total 
amount of accumulation has been very much overstated, and 
the portions of the river whence the deposit has been washed 
have been altogether lost sight of in the statements which have 
been made public.” It was then suggested that a more careful 
investigation inte really a very important subject should be 
made, and within a fi Bazalgette proposes to send 
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A NEW TURKISH RAILWAY. 

In the discredit of Turkish funds and guarantees it has 
been necessary to look out for other resources, and consequently, 
notwithstanding the depression in Turkey, the Government en- 
courages efforts for railway extensions. us in the case of the 
new railway from Constantinople to Adrianople no caution- 
money has been taken, which would have absorbed a heavy 
deposit ; but, acting on a principle recognised some time 
since, at the time when Messrs. Brassey were interested in 
the concession, substituted security has been taken in the 
shape of actual expenditure. This is more liberal policy 
than that pursued by other Governments, and has enabled 
the contractors to begin the line near Constantinople. Another 
scheme which has been going on for some time under English 
auspices is a line from the rich Government copper smelting 
works at Arghana to the shores of the Mediterranean. The sur- 
Me are being made by English engineers, but the route de- 
cided on is not yet made known. The length of line will 
not be less than 300 miles, from Arghana to the coast chiefly 
in the course of the Euphrates. This line will serve the 
mines of Malatiyeh and for the city of Diarbekir. From 
the Euphrates there are two routes, one to Aleppo and thence 
to the coast, and the other by the valley of the Orontes to An- 
tioch, and from that city to the coast, The maritime portion 
of the line will depend on the course adopted by the Skutari, 
Bagdad, and Bussorah Railway, for which the concession has 
been granted, and to which the Arghana Railway would be a 
feeder. The plan is to make a cheap mineral line, The first 
scheme of the Government was a road which it was thought 
could be worked by traction engines ; but the high expectations 
the French and Germans in the Turkish service had conceived 
from traction engines have not been realised. The trial was made 
on the Ismid road, we believe, with three engines, but it was 
not promising. The fact is the leading authorities were un- 
favourable to anything in the shape of a railway, and anxious to 
encourage roads, thinking to cover more ground, At one time 
arrangements were made to take up twelve traction engines, but 
this was suspended. The plan now is alight line. The concession 
is to be for,fifty years, and without a guarantee ; but instead of a 
guarantee it is proposed that the Government shall secure the 
transport yearly of 30,000 tons of copper ore from Arghana and 
the neighbouring mines and works under its control during 
twenty-five years. We have reason to believe the calculation is 
for something like £250,000 a year, and if this could be obtained 
it would be a good operation; but this is very certain, that 
Arghana at present, although with a largely increased produce, 
does not produce the equivalent of copper, nor do the neigh- 
bouring mines make up the deficiency. Were, however, the 
mines worked with vigour, is, according to all accounts, 
sufficient copper to supply even such an estimate. Another 
error, we suspect, is in the price of the copper, which would 
not we think be of the assumed value. 

Still the project has elements of stability, and if there be not 
too much attempt to finance and make promotion money, the 
matter may be made to move even in these bad times, as there 
will be a practical guarantee of a solid character. The Govern- 
ment can hypothecate refined copper and silver ores to a consider- 
able extent in case of need, as they now derive a large surplus 
for the imperial treasury. The passenger and goods traffic to 
the whole district will pay a good dividend of itself. If carried 
out it will be a large branch of the Bagdad and Bussorah line, 
and help forward that undertaking. The Government engineers 
have always preferred roads to railways in '‘l'urkey, because they 
calculate a road at £1000 a mile, and a railway at £10,000, but 
the cost of transit on a road is from 8d. to 12d. per mile, and 
on a railway may be estimated from 2d. to 6d. A road has the 
advantage that forced labour can be employed on it, but still the 
effective cost of a long road is seldom as low as £1000 per mile, 
because the price of engineering work comes heavy in mountainous 
and thinly peopled districts, whilst light lines under favourable 
circumstances in many districts could be made for £1000 a mile. 
Much of the produce will not bear the heavy rates of road 
transport, carried on at irregular times by pack animals, while 
good draught animals are not available, 
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An Elementary Treatise on Electrical Measurement, for the Use of 
Telegraph Inspectors and Operators. By Latimer CLARK. 
London: E. and F. N. Spon. 

On the continent of Europe electric telegraph literature 

has been, year after year, enriched by new volumes adapted 

to the understandings of all ranks of students, From the 
simple manual supplying the modest wants of the telegraph 
clerk up to the Ligher class books put into the hands of 
those university men who purpose making a career in 
telegraph engineering, every point of practice and theory 
has been expounded in every possible form of pamphlet 
and volume. But here in England and in America—per- 
haps from want of confidence in their own knowledge on 
the part of those who would be otherwise willing 
to write, and from a disinclination to write on the part of 
those who are actively engaged in the practice of the 
science—the literature of electric telegraphy slumbered for 
many years after the days of Lardner and Schaffuer. It 
slumbered, indeed, until Culley and Sabine woke up to 
discover the want of books, and did their best to supply it. 

In their treatises, however excellent though they un- 

doubtedly are, there is much still left to be desired. 

Culley wrote a handbook for the clerks and others in the 

employ of the company to which he is electrician, and 

wisely avoided dealing with more than is required to be 
known by them—that is to say, the practical part of the 
subject—and thus left the most important part —- 
untreated of. Sabine, on the other hand, wrote a boo 
which, however much it may ve to come within the com- 
prehension of the generality of telegraph officials, requires 
really agreater familiarity with elementary mathematics than 
is professed by the average of them in England. Thus this 
book is also only of relative value, and, between the two 
best treatises which we until lately there existed 
wants wholly unsupplied. Some of these wants have been 

i for in the eapital little work before us, from the 

d of Mr. Latimer Clark. To most of our readers the 
name of the author will be a sufficient guarantee for its 
practical value. 
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This treatise seems to have started into life without the 


ambitious of becoming a book, but to have been in- 
tended originally « only as a small manual of instruction to 
accompany some teating apparatus designed by the author. 
Its development into a ba «0 its acquisition of a collee- 
tion of very useful tables, and its subsequent publication, 
were ee the belief that the matter contained in 
it might to students preparing themselves for the 
telegraph service. 

It seems to be the fate of books on the telegraph to be 
et ae of them are needlessly so; butin Mr. Clark’s 

k he starts with only one original sin of this kind, con- 
fessing, in his preface, that he especially recommends one 
particular construction of galvanometer, his own inven- 
tion which, unlike ordinary galvanometers, is suited for 
doing with great facility much of the frequently-recurring 
work of a well- ted telegraph station. But here be- 
gins and ends our author's sin of partiality, if it may be 
called so, and a very small one it is, 

The book consists of three principal parts. The first of 
these, in seven introductory chapters, contains definitions 
and explanatory matter upon resistance, electromotive force, 
potential, induction, quantity, earth, and the unitsof measure- 
ment, The second part, in the following eighteen chapters, 
contains a detailed dcoeription of the author's double-shunt 
differential galvanometer—a diagram of which forms the 
frontispiece to the book—followed by instructions for using 
the instruments for the various measurements of conductors 
and insulations of lines, besides other methods and matter 
of easy reference which will be of great use to practical 
electricians.. The third part consists of an appendix con- 
taining a handy collection of tables and formule. A very 
comprchensive index at the back adds to the value of the 
book, and renders of minor importance, from a practical 
point of view, the fact that the arrangement of the matter 
1s, perhaps, not so judicious as it might have been, had the 
author kept throughout the book his information upon 
each subject in a chapter devoted to itself, and not distri- 
buted it into three different parts. 

The method followed by Mr. Clark, of giving actual 
numerical examples after some of his algebraical formule, 
is a good one; and he would have added still more to the 
practical value of his book had he given such examples in 
every instance. This would have the twofold advantage 
of putting the algebraic expressions employed in a ver 
much more understandable light for those who have little 
practice in such manipulations, and of checking the correct- 
ness of his own algebra, which is, however, seldom at 
fault, One instance, nevertheless, we observe on r 106, 

? 


where the author uses in the same equation (B= E> ;) 





the same letter to represent two totally different things, 
in the numerator E being made to stand for an electro- 
motive force, whilst in the denominator it stands for a 
resistance, 

The electrical nomenclature adopted by Mr. Clark, 
although used by some of the English electricians, has not 
yet been universally i One reason of this ma 
be that the necessity of a new nomenclature is not muc 
felt at present, as the old one is by no means so incon- 
venient as to require a reform. Another reason may 
be that the new words proposed are, without ex- 
ception, uneuphonious in the extreme. Thus the resist- 
ance unit is called an “Ohm;” a million (units), which 
has hitherto formed the larger unit for expressing insu- 
lation resistances, is dignified with the name of “ megohm.” 
Apart from other considerations, we do not quite see the 
connection between the electrical “law-giver,’ Professor 
Uhm, and the so-cailed absolute unit of electrical resistance, 
Had Mr. Clark selected the word “ Weber,” we should 
have found it decidedly less objectionable ; because Weber 
it was who first “ pro; , defined, and determined” this 
unit. The unit of electromotive force is called a “ Volt,” 
a million of them a “megavolt;” being derived appa- 
rently from the patronymic of the late Professor Volta, of 
Pavia. The units of quantity are “Farads,” “ mega- 
farads,” and so on, derived from the name Faraday. The 
tribute of respect thus intended to be paid to the names 
of the illustrious Faraday and Volta is not offensive as is 
the former instance, where, with an apparently wilful 
neglect of the living physicist, Wilhelm Weber, his so-called 
absolute unit of resistance acquires the name of another 
man. But we question the good taste of giving the names 
of individuals, either dead or living, to things of common 
use, whether methods, measures, or materials, There are 
instances in every day life where proper names have, by 
custom, obtained such an improper employment ; but as a 
system it should be discouraged. 

In our opinion, just as little confusion is likely to arise 
from retaining the present nomenclature of electricity as 
from retaining that of heat. We speak of “degrees” of 
temperature, degrees Centigrade, degrees Réaumur, and 
degrees Fahrenheit, and no one confuses them with degrees 
of arc, or other d *% Why should we not, a 
be able to speak of units of resistance, tension, and quantity 
Or, if we must perforce make a change, then let us rather 
combine some existing words, so as to carry with them 
notions of our meanings, as is done by the names given to 
the units of work, “ foot-pound ” and “ kilogrammometer.” 

In speaking of any Shysieal property of a thing we 
never omit to call the hearer's attention to the property we 
allude to, and if we speak quantitatively we do so whether 
the measure in terms of which we # has a distinctive 
name or not; therefore, if there exists only one unit of 
measure, it is needl and even pedantic, to allude 
to it by name. In ing of a wire we say it “hasa 
length of ten feet,” or “is ten feet long.” We cannot sa 
abruptly, “it is ten feet,” for the simple reason that it is 
no such thing, nor that “it has ten feet,” because it has 
no feet at all. In the same way, we cannot say that our 
— in question “ has ten ohms,” nor that 2 “ is ten ohms,” 

use thé expressions are both untrue, the one express- 

ing possession of, and the other an identicalness or state of 
which does not exist. The proper pe 0 would 

be the wire “offers a resistance of,” &e., but, in 
common we say the wire “has a of 


tem obme.” _ the word “ resistance” is necessary, 
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the of distinguishing the unit of from 
some other existing unit of resistance; if this be the 
case, would not ~ — . ap no ex all that 
is necessary and much more ap) , for conveying 
our meaning of the so-called absolute unit than the proper 
name “Ohm?” But, beyond this, the intention is univer- 
sally acknowledged to employ this unit to the exclusion 
of the others in order to introduce uniformity in electrical 
measurement ; we shall, therefore,'require no such distinc- 
tive name for it. To return, however, to the book. The 
few defects we have discovered bear in number and im- 
rtance no proportion whatever to the great merits which 
. Clark’s work must be acknowledged to possess. There 
is none of that “tall” style of scientific writing in it, 
which is becoming, unfortunately, so familiar to us and is 
always so offensive to good taste; nor has our author, in 
a single instance, fogged his descriptions and instructions 
with “philosophical speculations,” nor sought to illustrate 
his meaning by references to the Bible, nor to embellish 
his pages with scraps of far-fetched . The impres- 
sion left after a careful perusal of its pages is that the 
author conscientiously understood his subject before he 
wrote on it, and we therefore, as conscientiously recom- 
mend it asa guide hook to our electrical readers. 


Examples of Modern Steam, Air, and Gas Engines of the Most 
Recent Approved Types, as Employed for Pumping, for Driving 
Machinery, for Locomotion, and for ‘Agriculture, Minutely and 
Practically Described, accompanied by Working Drawings. By 
Joun Bourne, C.E. | Longmans, Green, Keader, and Dyer. 
London: 1868. Part I. 

WE have here the first monthly part of a work of much 

ser marked by all the defects of style peculiar to Mr. 

urne’s later productions. The first glance at the work 
shows that Captain Ericsson, the god of Mr. Bourne’s 
idolatry—the engineer who never errs—is likely to play no 

small part in the performance. ‘The opens with a 

well-executed lithograph of the sin engines of the 

Dictator, which, as a matter of curiosity are not out of 

place, but which are of no service to English engineers, 

except as showing them what to avoid. The first chapter 
is devoted to the consideration of “the past, present, and 
future of engines for generating motive power.” A pro- 
duction more forcibly demonstrating the vanity of an 
author we have never perused. For example, at the eighth 
line from the beginning, the following e commences : 
“The number and variety of the schemes which have been 
put forward for obtaining motive power from heat show 
very cleatly the existence of a widespread perception of 
the enormous faults of the present steam engine, and of the 
exigent need that exists for the introduction of some better 
contrivance to take its place. To the creation of this senti- 
ment I believe that I myself have in some measure contri- 
buted.” It would be cruel to disturb Mr. Bourne’s faith, 
and it is not worth while to dispute his statement, espe- 
cially as the assertion is nothing to what we find further 
on. After detailing the various improvements which the 
steam engine has received since the Ses of Watt, such as 
superheating,. surface condensation, marine ' governors, 
counterweighting, steam starting valves, the link motion, 
and a few other triflés of. the same kind, Mr. Bourne says, 
with an unctuous self-satisfaction ‘excessively funny, 

“ Nevertheless, all these things can only be accounted 

minute improvements, and:I have the less hesitation in so 

characterising them, since’nearly the whole of them origi- 
nated with myself.” The italics are ours. The entire chapter 
runs in the same strain.. Thus it appears that the late Mr. 

Wye Williams was indebted to Mr. Seures for nearly all that 

he knew of the prevention of smoke. Liquid fuel was used 

by Mr. Bourne long’ before any one else thought of it. 

Even the most recent system of injecting steam along with 

a hydrocarbon Mr. Bourne did long ago—that is to say, he 

injected water from the boiler; and as this was turned into 

steam by the heat of the furnace, “the variation is quite 
immaterial.” Mr. Bourne also invented the rivetting ma- 
chine; and a link motion, which it seems was the first 
application of the link to marine engines. Unfortunately, 
this link, being worked by a single eccentric, gave the lead 
wrong when the engine was reversed. But this, we are 
told, “is not a very material evil when two engines work 
in conjunction with their cranks at right angles.” This is 
new. We confess we did not know before that the coup- 
ling of engines affected the influence of the valve-gear for 
good or evil in any way. Seriously speaking, it is matter 
for wonder that a man of Mr. Bourne’s reputation can 
write such nonsense, For the tubular marine boiler also 
the world is indebted, it seems, toMr. Bourne. A statement 
to that effect brings the first portion of the chapter to an 

end ; and as a conclusion to the work we have an a 

ay consisting of a reprint of articles published in 
he Civil Engineers’ and Architects’ Journal for June, 1842, 

attacking Mr. Williams’ theories in no very measured terms. 

As a sample of the value of Mr. Bourne’s arguments we may 

state that he disputes the value of heating pegs traversing 

the walls of a flue, and is evidently ignorant of the theory 
of their action as laid down by Peclet and others, Now we 

do not find fault with Mr. Bourne for being ignorant of a 

subject little understood in 1842, but since then he must 

have learned better. If so, why reprint the article in 
question ? 

We by no means wish it to be believed that this is a bad 
work—very far from it. The programme is full of promise, 
and assuming that Mr. Bourne's breath will be quite ex- 
hausted by blowing his own trumpet as trumpet was never 
blown before by an engineer in the first chapter, we take 
it for granted that the rest of the work will be able and 
instructive. Mr. Bourne can be both when he pleases. 
What a pity that he does not always please ! 


Les Phénoménes de la Physique. Par AMEDEE GUILLEMIN. Paris 
© and = 9 : ee 1868, Charles Quint of G 
HARLES I. of Spain, the great es Quint of Germany, 
used to say that a man has as man pope “aang 
guages; with greater truth we might say that aman gainsa 
1 sense for each physical science he has really acquired. 
But it is extremely difficult to take in a vivid ond indy com- 
prehension of physical scieace without the advantage of 





being able to follow a course of lectures on the sciences of 
acoustics, optics, heat, ism, and electricity. For 
this, not merely a comprehension of the mathematical 
formule is necessary, but a series of pictures should also 
be presented to the eye, in order that the mind, when 
called upon, may subsequently be able to call up plain and 
vivid images. e next best substitute to this is a well- 
illustrated work on the subject, and we have never met 
a book more fully fulfilling this particular condition than 
the one before us—“ illustré de 450 res dessineés par 
B. Bonna, yous st gronste war Ch. Laplante, et de 11 Planches 
imprimeés en couleur. .The illustrations are alone worth 
the price of the book. The text of this new work of M. 
titan Snetesin elton in ho qemes-tgiett av teas ub- 
lished by him a couple of years ago entitled “ Le Ciel,” and 
already translated into English by Mr. Norman Lockyer. 
Without the ‘pretension of writing a regular course on 
physics, he has tried to facilitate private study and to give 
non-scientific readers a clear and just idea of the science. 
‘He states that he has received assistance from MM. Le 
Roux, Chevreul, the author on chromatics, and of J. 
Silbermann—al] three well-known French physicists. We 
repeat that to any reader unable to enjoy the opportunity 
of attending a course of experiments, one cannot recom- 
mend a better process of eye-teaching than that embodied 
in this volume. As a well-known engineer used to sa’ 

with much humour, “I do not understand French, but 

can understand French drawings;” so that it might in this 
way be also an aid to readers wanting exercise in French. 

Amongst the ‘figures we may cite No. 156, which gives an 
exquisite representation of the circular or elliptical images 
of the sun produced on a fine day by the sight passing 
between the leaves of trees. The peculiar “tinting” of the 
figure but one succeeding this is a marvel of wood- 
engraving, and the picture on page 283, showing the 
phenomena of the reflection of light as exemplified by the 
trees and houses on the borders of a lake, is quite an object 
of art. Another beautiful woodcut is a small one (p. 642) 
representing the apparatus invented by Volta, in order to 
explain the motion of hailstones in storms. It consists of 
a glass bell, in communication ‘by its bottom with the 
ground. <A metallic rod, pos through the stoppers, 
carries a metal plate at its bottom end, and at its top end 
is in communication with the conductor-of an electric 
machine. On the bottom of the bell are a number of 
balls of elder pith. As soon as the macbine is charged, the 
electricity spreads itself over the plate, attracts the balls, 
electrifies them by induction, and bringing them into 
contact, they are again repelled to the bottom of the bell, 
where they discharge their electricity—these alternate 
movements of course continuing aslong as the conductor 
is charged with electricity. In the figure the effects of the 
balls between the’ glass, and of the play of the light upon 
the transparent glass, are admirably given. 

To use a trite simile, it would be like killing a butterfly on 
the wheel to examine very closely and criticise very severely 
this popular work on physics. We find that the sparks pro- 
duced by a horse’s jhoofs on the pavement, or those by 
grinding a. steel knife on a stone, or by the. blow of the 
steel on a flint, are ascribed to “the high temperature dis- 
engaged by friction. Very fine. metallic’ particles get 
detached, and the heat developed ‘is sufficient to carry such 
small masses to incandescence.” This is‘only partly true, as 
those particles are actually inflamed by their , ata 
high temperature, throngh the air; the effect being also no 
doubt aided by the friction of the surfaces against the air. 
At page 599-we read :—“ Form also influences magnetic 
force: thus, with equal weights, a magnetised needle of 
the shape of a lozenge is more powerful than a rectangular 
bar.” is is only in so far true as the moment of inertia 
of the lozenge is uch less than that of the rectangular 
bar, and is thus moved round to the meridian by the mag- 
netism with very much — ease. : But, in reality, the 
magnetic moment of the lozenge or rhomboid is less than 
that of the flat parallelopipedon. 

A work of this kind, professedly intended for readers 
unable to attend a regular course of lectures, might also 
be expected to cite a greater number of experiments drawn 
from actual life, such as the following, by Delaunay :— 
A ewe dropped into a glass of champagne at once 
falls to the bottom. But some of the bubbles of carbonic 
acid gas evolved from the liquor are attracted to the stone ; 
and thereby increasing the volume of the system without 
much increasing the weight, at last raise it up to the 
surface on the very same principle as, on the Danube and 
other rivers, vessels are floated off shoals by means of 
inflated skins. On giving a little shake to the grape stone, 
the bubbles cease to adhere, and it falls to the bottom of 
the glass. Innumerable interesting phenomena of this kind 
daily pass unnoticed before the eyes of most ple—ex- 
periments in common life, almost of themselves, forming 
a course of natural philosophy. 





Chemins de Fer Exposé Economique Voies et Matériel de la Voie, 
Par MM. Evcene Fracuat et De Gotpscamipr. 

Asa contribution to the voluminous literature called forth 
by the Exhibition of last year the Report of the Inter- 
national Jury, published under the direction of MM. Che- 
valier, is one of the most concise, and, in many respects, 
one of the most’valuable. Recognising at the outset that, 
after the immense amount of information respecting the 
internal and international means of communication and 
transport collected concerning the various nations who were 
represented in the Champs de Mars, the only difficulty of 
the subject would be to be brief in sketching their present 
condition, the authors have succeeded in condensing a vast 
amount of information into less than a hundred 
without, at the same time, allowing them to become a mere 

ry of statistics. They commence by considering sepa- 
rately the means of ee viabilité of the principal 
countries of the world. Taking France first, they show 
that she has upwards of 300,000 miles of local roads, and 
54,000 miles of main roads ; about 6000 miles of inland 
navigation, and 9500 miles of railways, in addition to 3000 
miles in course of construction, or immediately to be under- 
taken. When these are completed the cost will have been 
about three hundred and seventy-three millions of money, 





five-sixths of which will have been expended by companies, 

and the remainder by the State. The country continues to 

expend annually about £8,000,000 in constructing and 

maintaining common roads, upwards of a million for inland 

navigation, and nearly £17,000,000 for railways. With 

regard to coasting transport, France is described as being 
Tisad vanta 


in a permanent! geous condition, in consequence 
of her iedenny in harbours. This relative inferiority in 
maritime transport cannot, say the authors, be sufficiently 
commented upon, as, if the ports were efficient, the coast 
line would be more than equal to 1500 miles of inland 


navigation. 

In ing of English facilities for transport they put 
aside even slightest feeling of national jealousy, and 
give us credit for what we have done, without even a line 
of adverse comment on some of the recent financial results 
of our lavish expenditure and bad management, to which 
they might easily have pointed, noticing only that we also 
spend at the rate of £17,000,000 annually in completing our 
railway network, or at. least did so from 1862 to 1867. 
They observe that these “ magnificent facilities are power- 
fully augmented by a coast navigation of upwards of 5000 
miles, on which open the most ious and commodious 
harbours, to the maintenance of which the country devotes 
large sums, and the coasting trade of England employs 
‘11,250 sailing vessels and 2808 steamers: thus England, 
whose powers of transport ap) to be complete before 
the introduction of railways, nevertheless, completely 
intersected her territory with them. She has been more 
induced to do so by the demands of passenger traffic, and 
by the interests of mineral industry and manufacture than 
by those of agricultural production. Since the establish- 
ment of railways the es canals no longer take a pro- 
minent part in the traffic of the country, the railways 
having brought about a complete transformation. In the 
same manner steam has, to a great extent, taken the place 
of sails in the coasting trade.” In France, as they ge it, 
the railways have, by the immediate economy which they 
have effected, not only brought about a saving equal to the 
suppression of the tolls on canals and rivers, which, in fact, 
represents the capital engaged, but have also provided for 

the Government cost of maintaining the navi- 
gations. At the same time their larger section of 
these last than that of the English canals enables 
them to on a more advantageous trade. We 
differ from MM. Flachat and Goldschmidt as to these 
statements. The English canals play no unimportant part 
in the goods trade of the country, and are, in most instances, 
fully and very profitably employed. The wide section of 
the encbannlle is simply a source of greater expenditure, 
while, in France, there is not generally full traffic or even 
smaller sections. At the ot of the section on England, 
we find it observed that it may be said of all European 
nations, that “their political and industrial vitality are in 
proportion to the mileage of their respective railway sys- 
tems.” The United States is, in this respect, the most 
enterprising country in the world. They have already 
constructed 32,000 miles of rail or two and a half times 
as much as England. With respect to the river and 
coast -line communications of the States, the French 
engineers are in raptures ; in fact, they consider the 
means of transport viabilité, as the most fertile subject 
for study, for nothing is more prophetic of what may be 
drawn from a fertile aud extensive country rich in mine- 
rals than its condition with regard to viabilité. Railways 
were an absolute necessity for completing this network of 
communication, by enabling table-lands to be reached, and 
chains of mountains to be crossed. In speaking of the 
Union Pacific Railway, which they call the last link in the 
great chain of communication, with a length double that of 
the extreme — < tail from north to south in France, 
crossing three chains of mountains with easy gradients, the 
highest level not pag 6000ft. wget the ~~ of a 
they speak of the line as passing through vast soli- 
row te on carrying forward with it and before it its work- 
ing population, composed of Irish on the eastern side and 
Chinese on the west. The Irish are in families, accustomed 
to this nomadic life. (?) They left the eastern shore years 
, and advance incessantly, laying the rails before them, 
always linked to civilisation which they leave behind 
them, and to the resources which it provides for them by 
that iron way, respected by the Indians because it brings 
with it rapid and powerful means of defence. , 

Passing on to our Indian railways they consider the 
recent creation of that system one of the facts most worthy 
of attention in connection with this subject, and mention 
that we have already sent out nearly 3,000,000 tons of ma- 
terial from England. They give great credit to Lord Dal- 
housie for the broad and liberal spirit in which he laid the 
foundation of the connection between the State and private 
capital in railway matters in India. “ It is a grand example, 
especially as coming from England. Nothing so practical, 
nothing so effective had yet been done to associate the in- 
Seateil interests and the State in the accomplishment of 
so difficult a work.” We find the following comparison 


| made between France and Prussia in respect of means of 


communication :— 
Viabilité. Prussia. France. 
Local roads .s «ss o Unknown 977 metres 
Mainroads .. .. «. 104 metres 162 —, 
Inland navigation .. .. S 17°80 ,, 
Coast line eo ce oe 2°25 5 445., 
Railways oo @ « 25°60 ,, 29°71 55 


We must reserve for another article much which still 
remains to be said about this report. 


Evormovs RatwFratL.—During the thunderstorm which swept 
over London on Friday last the rain fell at the enormous rate of 


6in. hour, or 144in. day. Mr. G. J. Symons, in a letter to 
the Times, says:—“ Hi yay + been no facile means of 
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WE illustrate above a feed pump for steam boilers, also a deep 
and a shallow well pump, which have lately been patented by Mr. 
H. Davey, of Westminster. It will be seen from the engra' 
that they are each direc’ 
construction, but there are other dist features w 
will briefly 7. On reference to the engravings the first cut 
is a sectional elevation, the second a side elevation, and the third 
a part side elevation and section. It will be seen that 
the —- has three pistons in one piece; the space between the 
two lower pistons is made to communicate with the are 
above the delivery valve, by means of a port which is cl y 
means of a small plug, sliding, or rather being screwed over it. 
The space above the second piston is constantly open to the 
exhaust pipe; steam is admitted above the top piston only by 
means of a small D slide valve recei its motion from the 
pistons. The suction stroke is produ by means of water 
entering below and forcing up the second piston. During the 
forcing stroke the water contained below the second piston is 
forced on towards ay boiler. It = = be seen that pam — 
piston is constantly exposed to the boiler pressure during the 
working of the pump, but that pressure is transmitted th h 
water, and this is what constitutes an important feature in 
invention. The pistons are thus made to move smoothly, and by 
means of the plug the speed can be adjusted to the stlatect 
nicety. There is but little clearance given to the pistons—as will 
be seen from our illustrations, w! are exact copies of the 
working drawings of » pump already in use—yet it is all that is 
required, pistons having never been found to strike the cover or 
bottom under any circumstances, whether the pump has got its 
water or not; there is no unbalanced pressure, and co’ ently 
no jar or vibration in working. The slide valve is perme en in the 
following way :—A small cylinder is formed under the top piston; 
at the bottom of this cylinder is placed a small spiral spring; a 
small piston fits loosely in this cylinder, having a rod which con- 
nects with the end of a lever, at the other end of which the valve 
is connected. The object of the spring is to enable the valve to 
give a greater opening to the steam port, when the pump is work- 
ing slowly. en the plug is wide open the pump m about 

strokes per minute. By means of plug the pump can be 
adjusted to a given speed, and then the only thing to do in starting 
or ‘tte the pump is to simply open wide or close the steam 


coc 

The larger engravings represent a double action pump on the same 
principle, with a vertical boiler and a deep well pump, and in this 
case the up-strokeis produced under water pressure, while the down- 
stroke is produced by the weight of the pistons and attachments, 
the piston then being thrown in equilibrium by admitting steam 
on the top side. The pump is double-acting, similar in action to 
the bucket and plunger, but the bucket valve is dispensed with. 
The rod can be made of any size relative to the piston, to suit 
the weight available for forcing during the down-stroke, 





THE LEEDS ART EXHIBITION. 


In order fully to appreciate the great importance of the Art 
Exhibition now being held at Leeds, it may be well not to re- 
gard that alone, but to consider what ought to be the result of 
such an exhibition in the future. In other lands the Go- 
vernment provides, at a great cost to the national treasury, for 
the amusement and instruction of the people, by means 
of noble and extensive picture galleries and museums in the 
metropolis, and by grants of money and of works of art 
to the chief towns{of departments. Such is not, we regret 
to say, the practice in this country. What Government effects 
abroad is done in England by the free action of private persons. 
If we compare the advantages the people of Furope generally 
enjoy as regards public local galleries of art, we cannot fail 
to observe with pain our own deficiencies in this respect. It is 
a real and serious subject of reproach to this country that whilst 
every town of any importance in the neighbouring land of France, 
for example, possesses a public gallery of art, in which painting, 
sculpture, engraving, and works of ancient ornamental industry 
are more or less well illustrated and arranged, Great Britain 
is still unable to boast of similar advantages, any such mark of, 
and aids to, artistic education. It is true that of late years 
museums of an archeological character principally have been 
established in some few places throughout this kingdom, and that 
the Government Department of Science and Art has set in mo- 
tion a “travelling” collection of works of a decorative nature, 
chiefly relating to manufacture; but as to the fine arts of painting 
and sculpture, it is not too much to say that, with the exception 
of a few of the chief cities in the kingdom—and in these even 
yet very imperfectly—no such desirable means of recreation, no 
such powerful aid to instruction of mind and refinement of feel- 
ing, exists at all in the land. On the other hand, if we look to 
France, we find that the town of Boulogne, only thirty miles dis- 
tant from our shores, and numbering barely 30,000 inhabitants, 
possesses, besides a fine public library of about 40,000 volumes, 
and numerous valuable illuminated manuscri an excellent 
picture gallery, as well as a collection of ancient and modern 
sculpture and works of decorative art. Dijon, another depart- 
mental town of about 30,000 inhabitants, also has its gallery and 
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museum, and the 500 paintings by the old masters hanging on 
its walls serve to illustrate the great schools of France, Germany, 
Italy, and Holland, besides very valuable examples of medisval 
and Renaissance art. Again, we find one of the greatest manu- 
facturing cities of France, namely, Lyons, boasting of a gallery of 
paintings by the ancient masters, amongst which will be found 
works after Pietro Peruginv, Palma Vecchio, The Caracci, Pous- 
sin, Spagnoletto, Rubens, Teniers, &c., which cannot fail to have 
exercised a most beneficial effect on the pupils of the local school 
of design, which has served to raise the artistic character of the 
Lyons manufacturers’ productions to the foremost rank through- 
out the world. 

Besides the foregoing nearly every town possesses some paint- 
ings by great artists who belong, by family or birth, to the place. 
Thus the student of art who wishes to obtain a just idea of 
what the Vernet family were must visit the Avignon gallery, 
in which is preserved a complete series of works by various 
members of the family, who originally belonged to the city of 
Avignon. 

The importance and value of such galleries of art, from an 
educational point of view, cannot, we think, be over estimated, 
and it is to be remembered that such galleries, even in France— 
the land, par excellence, of governmental action—are due almost 
entirely to municipal or local grants and to the liberality of the 
Government, who ably second the efforts of the people. But the 
private donors of paintings and sculptors to the French galleries 
have been numerous, mainly with a view to the recreation and 
improvement of their poorer and less fortunate fellow-citizens. 
So far as the exhibition at Leeds is concerned we can speak with 
confidence of its great success, and the people of England, as 
well as his fellow citizens of Leeds, must be ul to 
the man, Mr. J. B. Waring, F.R.1.B.A., who not only founded 
but carried out this most useful exhibition. Mr. Waring 
relied on the public spirit to aid a good cause, and the result has 
proved he was not mistaken. The spread of a taste for and the 
knowledge of fine arts has been amply demonstrated by the 
thousands who flock daily to Leeds from all parts, not only of this 
but of other countries, and who, in their innermost hearts, bless 
those noble and wealthy people who have so generously placed 
their pictures and works of art at the disposal of the committee. 
What can be more Ot Gel, 

h the providence of been ab! 
to delight and instruct thousands of his fellow coun’ 
have not been so fortunate as himself, and to afford the entire 
nation a source of and elevati: 
tion to the eye and to the mind, whi 
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will be amo the first to appreciate and to enjoy? The late 
Prince Comet thas described the Art Exhibition of 1857, at 
Manchester, as affording a very gratifying proof, “not only of 
the wealth and spirit of enterprise of this country, but also of 
a generous feeling of mutual confidence and will between 
the different classes of society. We behold,” said the Prince, 
“a feast which the rich and noble have set before those to whom 
fortune has denied the higher luxuries of life, bringing forth 
from the innermost recesses of their private dwellings their choicest 
and most cherished treasures.” in we say to those cities 
and towns, “Take Leeds as an example, and go and do like- 
wise.” H. E. 





TELEGRAPHIO COMMUNICATION WITH InDIA.—A parliamen’ 

, consisting chiefly of letters, has just been published wi 
ome. to this subject, from which it appears that the commer- 
cial communities of tta and Bombay have memorialised the 
Governor-General of India to the effect that measures should be 


sages, and the 

eek oa the irregular order in which 

mitted; as e ler in w! messages are re- 
waived ie Badin, those of « leter date being constantly delivered 
some days before others of an earlier date. A memorial of the 
directors of the Glasgow Chamber of C states that during 
period of six months there were sent from a firm in G 
Calcutta twenty-one 





| 
: 
_ 
: 





~— 





es 


Sie oles 2 


: 
: 
| 


ee 


Wot toe 


Ca 


= 


PES 


ah tt — er eigae e ee 


~ 





~, 


420 


THE ENGINEER. 





June 5, 1868. 





= 


THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents, 





Grants and Dates of Provisional Protecti on for Six Months. 
832. RICHARD COCKER, Cockspur-street. Charing Cross, Westminster, London, 
mpr in the of flax, hemp. jute, China grass, and other 
anae materials, and in apparatus to be ° = A hese rg 
— Robert Hanham Collyer, Rue Richelied, Paris, France.—10th March, 


870. Noan JACOBSOEN, Berlin, Prussia, ‘“A new self-acting letter box for 
receipt and payment, provided with a controlling and appar: 
—l4th March, \868. 

1280. LOUIS MARIA RUIZ, Rue @’Antin, Pitta, bad | in ,SPparatas 
for signalling or giving orders on board ships and in other places.”—A com- 
munication from Alfred t, Orleans, France.—20th April, 1868. 

1396. THOMAS COPE and George Cors, Liverpool, Lancashire, ‘“‘Improve- 
ments in m moulding, » and stamping cavendish and 

other tobacco into any desired form by suitable die pieces.” — 29th April, 


1868, 

1440, JULES MAISTRE, Ville. te, dep de l’Hérault, France, “An 
improved pr cess fr dveing wool.” May, 1868. 

150i, KENNETH HENRY CORNISH, { Molton. street, London, “ Improve- 
ments in the construction of tools, intended to be appiied to 
fire-arms.” 

1503. ALOLPH STRAUSS, Basinghall-stre:t, London, “ An improvement in 

ipes for smoking.” 

1907, RoBperT EVANS and JOHN FPRUGE, Birmingham, “Improvements in 
machinery or apparatus for "—Tth Mau, 1868. 

1509 RICHARD Kear MILLER BRAHAM BURBEKY HERBERT, Edin- 
burgh, Midlothian, N.B., rae iENRY WATSON, Newcastle on-Tyne, North- 
umberland, ‘‘ Improve ’ for straining paper pulp.” 

1510. GEORGE BOWDEN and pi REED DICKINSON, Oxford-street, London, 
a pone in apparatus or means for protecting the points of brushes 

pencils.” 











pete noes "A communication from Kellogg Hubbard Loomis, New 
or! 
1582. VaLanenve Baws Gt, § St. John’s Wood, London, ‘‘ Improvements in 
locomotive engines and tenders. 
1584. NATHANIEL BASEVI, San eer Belgrave-road, Torquay, ae, 
in pr from Charles Edw: 


Besos! Jacobabad, East Indies. 
1585. EDWARD AsHworTH, Carr ~—_ Ramsbottom, near Manchester, ‘‘ Im- 
in the of telescopic rollers for use in, machines for 
drying and tentering f brics, and for other purposes."’ 
1587. JAMES GRAHAM WALKER, Bonnington, Midlothian, ne. “Tmprove- 
“1h ay, 88 pong bins 
1848. 
1800 pot CuENey Crorts, Chatham, Kent, ‘ Improvements.in the 
manofacture of bricks or building blocks.” 
1591. JOHN Henry J! Lincoln's-inn-fields, London, ‘* Improvements 
pedir poe pee nos Meee Oe ee a 
ings, in apperatas 
anication from 


ies won ee reaanets Lack BAROEE Pare, 


France. 
yy ~ 2. JOHN HENRY JOMNSON, Lincoln finn Ge London, * lmprovements in 








or holders for containing photographs, 
or nara like articles, and in in 
‘acture.’ communication is Antoine 
Ee | Vincent. Paris, 
1993, J. oe Ifield-road, i, neds London, “‘ The 
&@ method or ting the 
Say F windehest, with the notes or reeds and key 


rwen, Lancashire, “ Improvements in 
looms for weaving, and in shuttles used therein.” 

1596. SAMSON CHAMBERS and CHARLES BROADHBAD, Brightside, Sheffield, 
Yorkshire, > iemeveves | means of preventing the radiation of heat from steam 
wink some and boilers.” 

PELARD, Passage des Petites Ecuries, Paris, France, “ An im- 





1511. HeRBERT NEWTON PENRICE, Wilton House, Norwich, “TI: 
7 ) ~caaataad employed in forming tonnels and galleries in rocks.” "8th _ 


1819, “joun NORMAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in cal- 
cining, burning, or oxidising ores, minerals, metals, and other substances, 
and in reducing oxides and salts of metals and other substances, and in appa- 
ratus for these purposes.” 

1521. HENRY HERBERT HAZARD and WILLIAM Grimwoop, New Cross-road, 
Deptford, Kent, ‘* Improvements in coiling or revolving shutters. 

1523. RICHARD Wayaoop, Newington, Surrey, ‘ 
apparatos for cooking.” 

1525. \ ILLIAM HENRY WILKINSON, Southampton buildings, Chancery-lane, 
London, ‘‘ An improved method of combining or uniting types and con- 
s‘ructing cases to contain the Beal” for the purposes of type composition.” 

1526. JOmN HENRY © al Exchange, ** Improvements in 
breeehi-loading fire-arms, . 

1527. GEORGE THEODORE SEYDEL, Tavistock-place, Tavistock-square, London, 
“ Improvements in apparatus for heating and ventilating buildings, part of 
which improvements are also applicable to steam boilers or steam gene- 

rators.” 

1528. SYDNEY HALL, my “Improvements in the manufacture of arti- 
ficial fuel.”"—9th May, 

1530, RALPH Moons,” Olasgow, Lanarkshire, N.B., “Improvements in the 

facture or treatment of crushed sugar.”—A communication from Claus 
Spreckles, San Francisco, California, 

1531, JAMES CROSSLEY, Heckmondwike, Yorkshire, ‘‘ Improvements in looms 
for weaving.” 

1532. WILLIAM WEBSTER and ROBERT WILLIAM BARNES, Southport, Lanca- 
shire, “Improvements in head and waist rests for the use of photo- 
graphers.” 

1533. ALEXANDRE DESIRE EUGENE BOUCHER, Firmin, France, “ An ime 
Proved process of moulding hollow metallic pieces vided with a single 
— such as shells, hollow balis, door knobs, all articles of the same 

escription.” 

1535. ALEXANDER MILLS DIx, Shelton, Staffordshire, ‘, An improved mode of 
and mM paratus for supplying finings or other liquids to casks or other 
vessels,” 

1536. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in furnaces or heating apparatus.”—A communication trom Eugéne Alex- 
andre Frederic Goguel, st. Etienne, France. 

1537. WILLIAM ROBERT LAKE, Southampton- buildings, Chancery-lane, London, 
“ An improved device for holding scrubbing brushes.”—A communication 
from Themas Jefferson Strong, Brooklyn, New York, U.S. 

1540. RICHARD LEAKE and JOSEPH BSEVERS, Barnsley, Yorkshire, ‘ Improve- 
ments in apparatus for the prevention of smoke in steam boiler and other 
furnaces."’—1Lith May, 1868, 

1541. SIDNEY BUXTON, Southgate-road, Kingsland, London, ‘‘ Improvements 
in writing and printing pens.” 

1542, THOMAS Baia@s, Manchester, “ Improvements in connecting the ends of 
metal bands for securing bales ” 

1543. GEORGE ALFA2BD HENRY DEAN, Lodgate-hill, London, “ Improvements 
in envelopes,”—A communication from Charles Marshall, Paris, France. 

1544. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** Improveme ts in faus, and in the method of combining the same with 
pocket-bvoks and other like articles.”—A communication from Otto Briick, 
Jew York, U.S. 

= Ye THOMAS Pork, Twickenham, Middlesex, 


ts in stoves or 





“An improved curry- 


1546. SEPTIMUS POWELL ARMSTEAD, Barnsbury-street, Islington, London, 
* Ab improved blowpipe apparatus.” 

1547. CHARLES VERO, Ath , Warwickshire, ** Imp 
manufac ure of hats or coverings for the head.” 

1548. 1HOMAS SBINTON, Blaina, near Newport, Monmouthshire, ‘ Improve- 
men's in forming the ends and joints of pipes.” 

1549. WILLIAM bONALDSON BROWN, Mains of Torin, Forfar, N.B., “ Im- 
provements in reaping and mowing machines.” 

1550. JOSEPH HASSEL NUTT, Kingston-upon-Hull, ‘An improved manufacture 
of straining surface for oll and other like presses.”"—12th May, 1868. 

1552. SAMUEL BAGSTER BOULTON, King William-street, London, ‘‘ Improve- 
ments in the means and apparatus for landing, loading, and conveying 
timber in timber yards and saw miils, as alsoin apparatus for facilitating the 
sawing of sch timber.” 

1553. FRANCIS WILLIAM CROSSLEY and WILLIAM JOHN CROSSLEY, Man: 
chester, “ Improvements in machinery for breaking the ‘ boon’ or refuse por- 
tion of flax and other plants, and separating it from the fibres thereof.” 

1554. HENRY BERNOULLI BARLOW, Manch in 
for pre venting the incrusiation and the accumulation of sediment in steam 
boilers.”—A commrnication from Carl Forster, jun., Augsburg, Bavaria. 

1555. GEORGE DIXON, Canonbury, St. Mary, Islington, London, “ improve- 
menis in tke of up fiinges and other trimmings.” 

1557. STILLMAN Boo ALLEN, Boston, Mas<achusetts, US., ‘‘ An improve- 
jones in rasps.” —A communication from Hiram Nickerson, Boston, Massa- 
chusetts, 

1558. CHARLES FARROW, Great Tower-street, 
apparatus for cleansing botiles, jars, and casks.” 

1561. WILLIAM TAYLOR, Woodstuck-roau, P. plar, London, ‘‘ Improvements in 
the consiruction o! irun and steel ships and other floating bodies, and in the 
mode of attaching or connecting and fixing wood planks to the sides and 
bottoms there t to receive the metal sheathing an other external and also 
internal fittivgs ot iron and steel ships and other “ge eo 

1562. W ILLIAM BALDWIN, Blackburn, “ Improvements in looms 
for weaving.’ 

1564. CHARLES ILES, Balsall Heath, Worcestershire, “ Improvements in the 
manufaciure and ornamenting of thimb'es.” 

1565. ROBERT MORTIMER CLUNES and FREDERIOK WILLIAM DAvis, Wor- 
cester, “‘ Improvements in harrows.” 

1566. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements in 
braces or suspenders.”—A communication from A, H. Jacobs, New York, 


in the 











London, “ Improvements in 


U.S. 
1567. FREDERICK DIXON, Clipstone-street, London, “ Improvements in the 
construction of packing cases or boxes for holding bottles containing liquids.” 
1568. WILLIAM EDWARD NEWTON, Chancery-lane, London, * improvements 
in eales aud axle buaes.”—A communication from James Finlay, New York, 


1869. Wits TASKER, jun., Waterloo Ironworks, near Andover, Hants, 
** Imvrovements in steam engines.” — 14th May, 1868. 

1571. HARRY MARSDEN and THOMAS HOWARD BLAMIRES, Huddersfield, 
Yorkshire, ‘‘ improvements in means or apparatus employed in the process 
of manufacturing wadding or felted fabrics. 

1672. WILLIAM GADD, Nottingham, and JOHN Moors, Manchester, Lanca- 
shire, “ Improvements in looms for weaving.” 

1573. JOHN ASHFORD and WALTER HENRY COLLINS, Birmingham, Warwick- 
shire, “I in dress or 

1574" GEORGES DE SAINTE MARIE, Arcueil, near Paris, France, ‘‘ An improved 
mode of colouring or ornamenting capsules, tubes, and metallic foil.” 

1575. ‘1HOMAS BISPHAM KAY, Bolton, Lancashire, “ Certain improvements in 
carding engines to be employed for carding cotton and other fibrous sub- 

stances.” 

1576. OTTO KONIG, Watling-street, London, “A new or improved album or 
case for e .hibiting a series of photographic or other pictures, designs, or draw- 
ings.”— A comma: ication from Francois Vité, Berlin, P ussia. 

1577. JEREMIAH DRIVER, Keighley, Yorkshire, “ impr in 
pe consumption of swoke and economy of tuel in sieam boiler and other 

‘urpaces.” 

1580. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Im 
in the manufacture of felt hats."—A communication from W Berry 
Lod ge and Hiram Platner, Danbury, Connecticut, U.S. 

1681. WILLIAM EDWARD NEWTON, Chancery-lane, |London, “ Improvementg 





Month 








hydrotherapic apparatus.” 


239. ce pam Southport, Lancashire, ‘‘ Improvements in gas stoves for 


ing purposes.” 

240. GzoRrGE KIRK and WALTER MURRAY, Huddersfield, i, een, “Im- 

provements in self acting mules and billies for spinning and doubling wool or 
fibrous substances.” 


other 

241. JOHN CROSS SANDERS, Birmingham, ‘‘ Improvements in door, shutter, 
and beil knobs and furnitare.”” 

246. GEORGE ALLIBON, Worcester, and ALEXANDRE MANBIE, Baker-stveet, 
London, ‘‘ Improvements in steam boilers.” —23rd January, 1868. 

251. WILLIAM JOHN JENNINGS, Little Bowden, Northamptonshire, ‘* Improve- 
ments in the permanent way of railways.” 

254. EDWIN WILLIAM DE RUSETT, Lewisham, Kent, and RICHARD FARRELL 

London, “ improvements in 


— water-closets. 24th January, 

263. CHAI URN, Holloway, Middlesex, “Improvements in the con- 
struction ava TAT. Brixton, Sate, waisteoats, and buoys.” 

265. CHARLI ts in apparatus for 
utilising io beat Dealing, arin , whether such heat be 
procured agency of or from other sources.” 

272. FRANCIS WIRTH, Founkecrnen-Maite y, ‘* An improved appa- 
ratus for +e water, oil, and other sub- 
stances.”—A : Moller sand Ferdinand 


com 
[ Germany.. 

284. JOHN ROBERTS. Wea hire, and JABEZ MORGAN, 
Kidderminster, W “ Improvements in joining metallic pipes.” — 
27th January, 1858. 

294. ARTHUR PICKERING, York, “Tt hinery for cutting 
out, stamping, vo Pe ‘on various articles of 
fancy a ant oan soft or plastic substances or 

300. —* *COLEBICK PILLINER and JAMES ae HILL, | Oakfield 
Works, near Newport, Monmouthshire, “ y for 
obtaining motive power, applicable also to measuring, Ak. ome, 
forcing, and compressing fiai’s.” 

301. JOHN HENRY JOHNSON, Lincoin’s-inn-fields, London, “ Improvements in 
ta printing machines."—A communieation from Pierre Alauzet, 


ari 
302. JOHN DICKINSON BRUNTON, goes Kentish Town, London, 
its in or apparatus for cutting, dressing, planing, 











ed portable a 
1598. ALPRED VINCENT NEWTON, Chancery-lane, London, “ 
liquid meters.”—A communication from Joshua Mason, Paterson, New — 


U. 

1598. Jauns poems, Bowcetpentietigan, Staffordshire, “ Improvements 
n furnaces 

1600. WITAITAM SMITH and p———- BROWNE SMITH, Kenittington Park-road 


Surrey, “ Inv ts in dry and wet gas meters.” 
1601. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in the permament way of railways.”—A commutication from Mr. 


Legrand, Boulevart St. Martin, Paris. 

1602, WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
** An improved mode of embalming or preserving dead bi dies.” —A communi- 
cation from Charles Augustus Seely, Charles James Eames, William Robert 
Cotton Clark, and Mary Louisa Booth, New York, U.S. 

1603. JAMES PRICE, Dublin, “‘ Improvements in testing the durability and 
strength of rails, and for ascertaining the ye! of ery 
forms, and arrangements of permanent | n the ma- 
chinery or apparatus employed therefor.” har Fy Mi 1088. 

1606. HENRY JAMES HOGG KING, JOHN AUCHINVOLS, Bes ALEXANDER 
PATRICK, Glasgow, Lanarkshire, N.B., ‘Improvements im gauges or appa- 
ratus for ascertaining pressure.” 

1607. TIMOTHY BRIGGS, Street-lane, Ripley, Derbyshire, ‘‘ Machinery for 
communicating and signalling between passengers, guatds, and drivers of 
railway trains.” 

1608. ANDREW JOHN MOoRRAY, Albany-road, Camberwell, Surrey, ‘‘ Improve- 
ments in reaping machines.” 

1609. ROBERT RAYNER, Lower Clapton, London, “ its in appa- 
ratus employed for cooking, boiling, melting, and ting purposes.” —A 
communication from Sarah Elizabeth _ New ork 

1611. JAMES ALISON ADAMS, Edinburgh, 
in cooking ranges.” 

a cae GOLDEN, Bradford, Yorkshire, “Improvements in breech- 
loading guns. 

1613, WILLIAM ALLDAY, Birmingham, Warwickshire, “Improvementé in forge 
and other bellows. 

1614. ALEXANDER PARKES, Liverpool-street, Birmingham, “ Improvements in 
the manufacture of parkesine or compounds of pyroxyline to render such ma- 
terials more suitable for makirg billiard balls and for other pu 

1615. GEORGE PRICE, Dover-street, Ryde, ‘* Improvements ia pianos and 
other keyed musical instruments.” 

1617. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “* An 
improved process for extracting or removing wool and hair from hides or 
skins.”—A communication from Paul Clérin, Faubourg 8t. Martin, Paris, 
France.— 16th May, 1868. 

1631. EDWARD BILLINGTON, Reddish, and WILLIAM JoLLBY, Heaton Norris, 

ashire, “ improvements in appara'us for conveying and regulating the 
pressure of steam passing through pipes or other vessels, and taking off con- 
densed water from the same.”— Partly a communication from Bernard August 
— and Christian Frederick Budenbergh, Buckau, Magdeburgh, 
ssia. 

1623. GEORGE WATSON, Bromley-street, Commercial-road, London, “ Improve- 

ments ia apparatus for raising and lowering weights.”—18¢h May, 1868. 


.B., ** Improvemonts 





Inventions Protected for Six Menthe 4 the Deposit of 
Complete Specifica 

1665. OHARLES CHAPMAN, Spurstowe- road. aie London, and JoHN 
LILLEY, London-street, London, “Improvements in instruments used in the 
navigation of ships.”—2ist May, 1868. 

1693. CLARENCE DELAFIELD, Factory Ville, Richmond, New York, ‘‘ An im- 
provement in furnaces to be used in oxidising or in the manufacture of 
litharge.”—22nd May, 1868. 

1721. WILLIAM ROBERT LAKE, ee Chancery-lane, ey 
** Improvements in horses’ harness "—A communication from John B 
Folger, Boston, Massachusetts, U.S.—25th May, 1868. 


Patents on which the Stamp Duty of £50 has been Paid. 
ae JAMES MOORE CLEMENTS, Birmingham, “Sewing machines.”— 22nd 
‘ay, 1865. 

1445. WILLIAM CLARK, Chancery-lane, London, “ Knitting machines.”— 
—26th May, 1865. 

1498. THOMAS SUMMERSON, Hope Town Foundry, Darlington, ‘‘ Foundry 
cupolas.”—slst M y, 1865. 

1503. WILLIAM JAMES BURGESS, Brentwood, Essex, ‘‘ Reaping and mowing 
machines.” —Ist June, 1845. 

1508. THOMAS BRINSMBAD, St. Giles-in-the-Wood, near Torrington, Devon- 
shire, ** Exercising chair for infants.”—\st June, 1865. 

1245. GEORGE DAVIES, <erle street, Lincoln’s-inn, London, “Cutting and 
dressing miIstones.""— 30th April, 1867. 

o-_. WILLIAM SETTLE, Camden Town, London, “ Botile stopper.”—29th 

‘ay, 1865. 

1602 THOMAS ROUTLEDGE, Ford, near Sunderland, and WILLIAM HENRY 
RICHARDSON, Springwell, Jarrow-on-Tyne, “ Manu of paper and 
paper stock.” 13th June, 1865, 

1714. JOHN HENRY JOHNSON, Lincoln’s-inn- fields, London, “ Cotton gins.”— 
27th June, 1465. 

1494. HYPOLITE MONIER, Boulevart St. Martin, Paris, ‘‘Gas burner.”—3ist 


‘ay, ‘865. 
1497. FREDERICK NEWTON GISBORNE, West Strand, London, ‘‘ Gauges.”— 
3st May, 1865. 
1512. HENRY MALLETT, St. Mary’s-gate, Nottingham, ‘‘ Manufacture of lace 
in twist lace machines.”—Ist /une, 1865. 


Patents on which the Stamp Duty of £100 has been Paid. 

1245. GEORGE DAVIES, Serle-street, Lincola's-inn, London, *‘ Dressing mill- 
stones.”— 30th April, 1867. 

1461. JAMES HOWARD and EDWARD TENNEY ‘BOUSFIELD, Bedford, “‘ Hay- 
making machines.”—S8th June, 1861. 

1358. WILLIAM HUNTER, Glassford-street, Glasgow, N.B., “Looms for 
weaving.” Slst May, 1361. 

a 2 AMUBL —, John-street, Kingsland-road, London, “ Expanding 
tables.” —6th 

1499. WILLIAM HAMMOND WALEER, Liverpool, ‘Floating hydraulic lift 
stage.” -- 12th June i8dl. 

i ee Case, Seougan, “Thread, twine, cord, line, cable, &o.”— 

lay, 
a HERBERT NEWTON PENRIOR, Witton House, near Norwich, “ Tunnel- 
ling.” — 2rd June, 1861, 

14it. EDWARD CHARLES STANFORD, Worthing, Sussex, “ Obtaining products 

from sea weeds.” —4ih June, i801. 


Notices of Intention to Pr to Proceed with Patents. 

175. BENJAMIN THEOPHILUS MOORE, Elm Lodge, Spring-grove, Isleworth, 
Middlesex, ‘‘ A new or improved apparatus for protecting water pipes from 
injury by frost.” —18th January, 1868. 

206. CHARLES WILLIAMS BROWN, Gloucester-villas, Upper Lewisham-road, 
New Cross, Surrey, ‘* Improvements in the construction of truncheons used 
by police and o her constables and persons.” 

211. THOMAS er LEE, Macclesfield, Cheshire, “ Improvements in pro- 
ducing ch from peat, and for kilns and macainery 
to be employed S thereta. ”— Bist January, 1868. 

235. THOMAS COOK, Penfold-terrace, Crabtreeshot-read, Pec*ham, Surrey, 

“ Improved machinery for uniting together employed in the manu- 
facture of boots and shoes, saddlery, driving bands, and such like articles as 
require to be strongly united together,”—23nd January, 1868. “uu 








turning, and shaping stone.”— 28th January, 

325. WILSON HARTNELL and STAIR GUTHBIB, Lincoln, “Improvements in or 
applicable to steam and other motive and to engines or apparatus 
for raising and forcing fluids or feeding steam boilers.”—3°th January, 1863. 

350. JEROME VALENTINE JONES and GEORGE JAMES WILLIAMS, Birmingham, 
“Improvements in the manufacture of metallic tubes, and in machinery 
used in the manufacture of metallic tabes.” 

351. ROBERT CATANACH SMITH, Edinburgh, Midlothian, N.B., “ Improvements 
in the arrangement or construction of sinks or similar apparatus.” 

354. ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
» the mode of utilising and increasing the lighting power of gases aud 

mable vapours, po in —— connected therewith.”—A communi- 
cation from Edouard Armand Bouvelart St. Martin, Paris. 

355. DUNCAN MURRAY, Canon Adelphi, London, *‘ Improvements in 
coverings for the head, which improvements are also partly copteee” to 
the protecting or covering of the mouth and neck.”—Ist /% 

360. JOHN WEEMS and WILLIAM WEEMS, Johnston, Renfrew. 'B., “Im- 
provements in machinery, apparatus, or mesns for eating and drying grain 
and caw vegetables, products, fabrics, paper, yarns, fibrous materials, and 


363. Toes 3 MARIA DOMENECH and FREDERIC PIERRE JONTS, Rue Gaillon, 
Paris, “Improvements in combined photographic apparatus for outdoor 
operations, "—3rd February, 1868. 

i a whpen ot oo CLARK, , Chancery-lane, London, “ Improvements 

and p ”—A communication from Pierre 
F ules Jacob Noh Bouvelart St Martin, Paris. 

453. JAMES TANSLEY, Bedford, “ Improvements in cayenne for working the 
Tollers of blinds, shutters, and maps.”—10/h February, 1868. 

467. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ An improved 

apparatus for saving life in ae of shipwreck.”—A communication from 
John Benjamin Stoner, Leopold M and Theodore Crommelin, New 
York, U.8.— Lith February, 1868. 

533, ALEXANDER MELVILLE CLARK, Chancery-lane, London, ‘‘ An improved 
vegetable extract for culinary purposes.”—A communication from Gus‘ave 
de By mrad and gaa Frangvis Bonnaterre, Boulevart St. Martin, Paris.— 
18th February, (1868. 

806. WILLIAM HARTLEY, Heywood, Lancashire, “ A machine for preparing 
and conditioning yarn "—9th May, 1868. 

1051. GEORGE HODGKINSON, M “y in the method of 
producing des:gns or patterns upon woven fabrics.”—27th March, 1363. 

1068. WILLIAM JUDSON ADDIS, Tanna, B we. ‘* Improveaents in the per- 
manent way of railways.”—28th March, 1868. 

1198. GEORGE TOMLINSON BOUSFIELD, Loughborough Park, Brixton, “urrey, 
“Improvements in dies, and in bags J for cutting dies and taps.”~—A 
communication from Benjamin Bee, Harwich, Barstabie, Massachuseits, U.S. 
—9th April, 1868. 

1261, JAMES ERSKINE, Newton Stewart, Wigtown, Scotland, N.B., “‘ An 
womans in ths manufacture of breech-loading fire-arms.”—17th April, 


1290. JOHN WOOLFIELD, St. James-road, Handsworth, Staffordshire, “ Im- 
provements in the method of and machinery for corrugating or fluting sheets 
of metal.”"—2ist April, 1868. 

1343. CHARLES BROWN, Dublin, “ Improvements in apparatus for baking, 
also rye) A hot pressing and to other heating and to cooling purpose .” 
— 240 oT 

1439. Huncr ¢ YOUNG DARRACOTT SCOTT, Ealing, mene, ** Improvements 
in kilns for burning lime and cement. ond May, 1868. 

1482 CHARLES JOHN CHUBB, Canterbury House, Wert. end, Hampstead, 
Middlesex, ‘* An improved mode of getting coal, slate, or other minerals, and 
an improved apparatus for effecting the purpose, which aparatus is also 
applicable to o' her uses.” 

1484, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in combs. ay commenmentien from Charles Horace Noyes, New York, U.S. 
—6th May, | 

1495. tation, asunew MUuUIR and JAMES McILWHAM, Glasgow, Lanark- 
shire, N B., ** improvements in power looms.” 

1494, RICHARD ANGELL GREEN, Strand, London, “ Improvements in bearing 
shafts, or pivots s apol cable to machinery, upparat and other 
useful purposes.” —7th May, | 

1511. HERBERT NEWTON + ENRICE, Witton House, near Norwich, “ Inprove- 
— in machinery employed in forming tunnels and galleries in rocks."— 
8th May. 1868. 

1575. THOMAS BISPHAM KAY, Bolton, Lancashire, ‘‘ Certain improvements in 
carding engines to be employed for carding cotton and other fibrous sub- 
stances.”— 14th May, 1868. 














All persons having an interest in opposing any one of such appi!cations 
should leave particulars in writing of their p Fare Moe to such application at 
the office of tue Commissioners of Patents, within fourteen days of its date, 


List of Speciicsttions Petenet St cusing the week ending 
May. 1 

2358, 4d. ; 2804, 4d. ; 2625, 4d. ; 2802, 60. ; ; ad 10d. ; 2878, 2s. 5 a 6d. 
2892, 81. ; 2905, 10d. ; "2951, 4d. ; 2052, 4d, ; 2953, 4d. ; 2054. 59, 4d.; 
2963, 4d. ; 2004, 4d.; , 4d. ; "2967, 4d. ;'2070, id; ‘9074, "4a; or 4d. 
2073, 4d. } 2979, 4d. ; 2081, ls ; ? 9983; 4d. ; 2984, 4d. ; 2085, 4d. ; 8d. 
2947, 4d. ; 2988, 4d. ; 20%9, 4d. 3 2097, 4d. ; 2999, 4d. ; $ 3004, 4d. ; 3008, 4d. ; 
8006, 10d. ; 307, 4d.; 8008, 4d. ; 2012, 44. ; 3014, I 4d 53017, 4 5 3018, 4d.; 
3019, 4d.; 8021, 4d. ; 3022, 4d.; 8024, 4d. ; 8025, 4d 





*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. Sums must be remitted by 
Post-office Order, made payable at the Vost-office, 5, High gh Holborn, om. 
Bennet Woodcroft, Her Majesty’s Patent Patent-office, Southampton-buildings, Chan » 
cery-lane, London. 

#,* Specifications will be forwarded by post from the Patent py on the 
receipt of the amount and price of postage } and and also volumes of the abridg- 
ments of specifications 





Tae Suez Canat.—The last official statement of the Suez Canal 
worksis brought down to April 15th, _ at that date thetotalex- 
traction of earth had been carried cubic ectete; 
1, ‘ae gama metres, having Doss rhdend Devgan March 15th 
A 

oonent Bouts.—The two armour bolts shown ae Mr. Sues 
at the conversazione of the Institution of Civil B 
34in. diameter,and were reduced in the shank in Mr. Parsons’ sahent 
to the same sectional area asthe bottom of the thread by boring ahole 
in from the head to within an inch or so of the back part of thread 
—the external diameter of the bolt being equal throughout. These 
bolts have been tested for tensile or percussive om h by a 
monkey a ton weight —s 26ft. The first tried, h was 
about 2ft. long, eleven blows before breaking, and I stretched 
44 in 134, 33 per cent. ae red > — (about 2ft. 6in. long) 
stood siateen blows, 19, over 33 per cent. 


stretch. bi. SS on neat bolts tried in the same 
ptm ny a on an avereg ¢ more than five or six blows.—[These 
for which we are indebted to Mr, _— wall, 


not reach us in time for our last impression. ] 














_ June 5, 1868. 


THE ENGINEER, 








ABSTRAOTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THR 
ENGINEER, at the office of her Majesty's Sneha hase . 


Class 1—PRIME MOVERS. 
Fixed Steam and other Engines, Horse, Wind, and 

oe Water Mills, Gearing, Boilers, Fittings, &c, 

.C. B. BRooman “ Furnaces."—A communication.— 
Dated 1th Noveniber, 1867.” 

The object of this invention is the construction of smoke consuming gaso- 
apparatus which will transform solid combustible matters into combus- 
gases, and thus satisfy in an industrial pol: t of view all that is required 
tus, The essential feat 


which lead these gases from one fireplace to another, or even the draught or 
suction of a blowing apparatas as means of increasing their draught, of increas- 
ing their pressure, of producing hydr by the di sition of this steam 
or water, and of facilitating the igading of the gases from one point to another, 
and of directing them with a certain pressure out of this apparatus; Thirdiy, 
the hermetic and almost continuoas mode of chargi to the redneed 
volume of the charge; Fourthly, the complete enrichment of the gases deve- 
loped in ail the parts of the apparatus, by causing the gases to return Into the 
apparatus which has generated them in order that they may not issue therefrom 
until they have been enriched therein through a layer of incandescent fuel ; 
Fifthly, the simple and economical mode of heating new air for burning the 
combustible gases in a special combustion chamber ; and Sixthly, acombustion 
ee one of the sides or walls of which is formed with holes by ——_ the 

rnt gases pass, as through a sieve, in order to enter the to be heated. 
Not proceeded with. m _——_ 


3212. A. M. CLARK, Chancery-lane, London, ‘‘Tubular boilers.” —-A communica- 
tion.—Dated \3th November, \867. 

This invention consists in creating a continuous circulation in the tubes and 
around the flues, by means of diaph or partitions, in a much simpler man- 
ner than hitherto, The i ion is not d bed apart from the drawings. 
8219. A. F. NEWTON, Chancery-lane, London, “ Rotary engines, &¢.”—A com- 

municatton.— Dated \?th November, 1867. 
The object of the First part of this invention is the construction of a rotary 
¢ Or device, applicable, among other purposes, as a motor, pump, or meter, 
which, while of a simple character and free in its movement, is comparatively 
tight or close against leakage, and readily accommodates itself to inequalities 
f temperature, as effecting the fit of the revolving slides or pistons, and their 
attachments, with which it is provided ; and this part of the invention consists of 
or includes two cylinders, one within and eccentric to the other, and sliding 
arranged radially to the inner cylinder, and connected together in a 
or loose manner by links to or throngh the intervention of a loose rivet or 

n that forms the centre of motion, around which the said pistons with the 

ner cylinder revolve, by which construction an interior fixed crank pin or 
eccentric is dispensed with, and thé working parts or pistons, with their connec- 
tions, are left more free to work close, and to accommodate themselves to the 
various conditions incident to expansion and contraction from changes of tem- 











perature. In some cases, however, the said rivet of pin may be stationary and 
} aed to the head of the cuter cylinder, with the interior of which it is concentric. 


part of the invention consists in a similar arrangement of cylinders 
with radially sliding pistons and links connecting them in a free of loose man- 
ner with a central rivet or pin, but combines with the same a close chamber 
arrangement for the sliding pistons within the inner cylinder, and sliding rods 
connecting the pistons with the links as aforesaid, for the more effectual 
prevention of leakage when working the engine with an aeriform fluid. These 
two divisions of the invention also include or have combined with them revolv- 
ing heads or end discs to the revolving cylinder with its pistons, the one of 
which heads may be removable, and the other of which may be left open at its 
centre to facilitate adjustment, repair, and oiling of the interior parts. The 
remaining portion of the invention consists in a novel construction of indicator 
or registering apparatus applicable to engines or devices contracted as described 
in the first part of the invention, and which is also applicable to other engines 
or meters, and for other purposes where quantities or measures of various kinds 
are required to be recorded, and in which are arranged or combined a series of 
Tatchet wheels disposed one above or in advance of the other; about or around 
the same axial line an actaating lever d at intervals by the engine or 
meter, and separate or independent pawls to effect the movement of the said 
wheels, which have pointers connected with them for tr ing over a grad ad 
Gia! plate, and which wheels, or second and after series of them, are moved for 
& given distance by 4 stud or pin attached to the preceding wheel and operating 

ratchet that gives motion to the next wheel in successton, by which combi- 
poem a4 compact anA simple yet correct indicator of measures or quantities is 








$237. W.E. GRDGE, Wellington-street, Strand, London, ** Gas engine.”—A com- 
munication.— Dated \5th November, 1867. rina 
The princ'ple upon which this engine is based consists in the condensation or 
cooling of the burnt gases after their action on the driving piston. The object 
ofthis condensation is to produce the vaenum behind the piston by the construc- 
tion of the burnt gases.— Not proceeded with. 
es, OPES, Middlesbro'-on-Tees, “* Gas furnace.”—Dated 15th November, 


Here the patentee constructs the furnace with a hollow hearth, hat 


fings which are kept in contact with the surface of the 
sure of steam behind them. The improvements Consist in 


shaking and rattling of the segments when there is no 
3289. J. STAINCLIFFE, Lane Ends, near 
a; us.” — Dated 20th November, 

This invention has for its object 
instance, withdrawing the gases contained in the furnace flue, and afterwards 
returning the same to the furnace in a state of combustion more or less. This 
resnit the inventor effects—taking, for exemple, an ordinary fluid —by 
placing a chamber of box at the chimney end of the flue, and within it he 
places a fan of ordinary construction. This fan absorbs, as before named, the 
gas within the fine, the firing end of which is closed to the onter air. 
gases collected by the fan are conveyed in a suitable pipe to the underside of 
the fire bars, and there forced up through the same, the result being that such 
gases are thoroughly consumed.— Not proceeded with, 

3299. W. G. Green, Peckham, and J. G. Freeman, Newington, Steam and 
other motive power engines.” —Dated 2\st November, 1867. 

The patentee claims, First, constructing engines in which the cylinder moves 
and the piston is stationary, and in which the valves are contained in the 
piston, substantially as described and represented in the drawings; Secondly, 
constructing engines in which the cylinder moves and the piston is stationary, 
and in which supply and exhaust pipes form guide rods for the movements of 
the cylinder, substantially as described and represented in the drawings; 
Thirdly, constracting or arranging valves for engines substantially as described 
and represented in the drawings; Fourthly, the combination of parts of 
engines consisting of cylinder, piston, valves, supply pipe and exhaust pipe, 
arranged and acting substantially as described and represented in the drawings. 
3304. E. W. HUGHES, Queen's-square, London, “ Rotary engines and pumps,”— 

Dated 2\st November, 1867. 

In constructing rotary engines and pumps the inventor forms a ring which in 
section is a rectangular trough, having the open side inwards or towards the 
centre. Within this ring a dram is fitted, so that its periphery closes the annular 
trough ; the drum is mounted on an axts so as to bé able to rotate. In order 
that the joint between the two parts be tight the drum has flanges on 
either side overlapping the edge of the trough, in each of which a groove is 
turned, and the flange overlapping it has a corresponding groove in it. Into 
one of these grooves a round packing ring of vulcanised india-rubber is fitted, 
and it is covered with a thin annular plate of steel or other metal. Into the 
other groove a metal ring is fixed, it projects so as to bear upon the thin 
plate, and the elasticity of the india-rubber maintains a close contact between 
the surfaces. Or both of the grooves may contain elastic packing rings covered 
as above described, and holding the metal ring freely between them. When 
steam is used in the engine metallic springs are substituted for the vulcanised 
india-rubber rings. The thin annular plates are roughened on the underside, 
so that they may not turn on the india-rabber packing rings. The drum has 
P upon it a piston or stop which accurately fits the annular trough and closes it 
80 that steam or fluid cannot pass in the trough from one side of the piston or 
stop to the other. The annular trough also has two or other number of 
accurately fitting stops in its circumference ; they slide in and out to allow the 
piston or stop on the drum to pass. The axis of the drum is hollow, and the 
inlet passage for the water or fiuid is at one end of It, and the outlet at the 
other. These passages are continued through an arm ofthe drum to the pori- 
phery, where they open into the annular space close to the piston or stop 
which the drum carries, and one on either side of it. If the steam or fluid 
under pressure be supplied at the inlet it enters the annular space on one side 
of the piston or stop on the drum, and its pressure acting on this side whilst it 
is shut off by the sliding stop in the annular trough from acting on the other 
side causes the rotation of the dram. The steam of fluid in advance of the 
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an improved mode of attaching 
bells applied to a 
Mot pro- 


—_ 


Norwood, ‘‘ Tramways for common roads.”— Dated 


makes the tramway of a trough-like form, with the sides 
#0 that stones cannot wedge in them, and the 
flush with the top of the rail, 
of an ordinary road wheel is 
the trough rails are suitably 
The rails may be of cast or 
they may be laid on longitudinal or 


. @. F. RSDFERN, Finsbury, “ Paving."—A communication.—Dated 2\st 


November, 1867, : 
invention the patentee makes blocks or slabs of small 

cemented together, in moulds of the required sizes, with 

or other bituminous cement, These blocks or slabs are laid on a 
can be laid down and taken up from the streets and 
sti foot ts.— Not proceeded with. 


| 





pa 


percha, &c.”— A communication. — Dated 16th , 

This invention consists in protecting the various metallic trimmings used 
upon carriages and harness from rust and tarnishing thelr surfaces 
with a coating of valcanised caoutchoue or hard rabber, gutta-percha, or pre- 
pared gum. 

3261. L. Gad W. BRIeRLeY and J. BONNELL, . “* Wagons and other 


, Warrington 
carriages employed on raihoays and tramways.”—Dated 1th November, 
the ends of the drawbars 


together a ink of connection at about the middle of the length of each 
wagon, and this link or coupling is so arranged that the two screwed extremities 
of the far through holes provided in the link (one 


‘ 
l 





Including Machinery and Mechanical with 

F. , Manuf . A i and Dressing 

3173. C, BED! Leicester, “‘ Manufacture of elastic falrics.”"— Dated Sth 
November, 


867. 
The patentee claims the manufacture of elastic fabrics by cementing cords 
or tapes of vulcanised india-rubber in an hed state b two pleces 
of looped fabric di led in the di pposite to that in which the elasticity 
ts reqnired, and in which the india-rubber cords or tapesrun. He also claims 
the manufacture of slipper fronts and similar articles in the manner described. 
3177. J. H. W. BIaGs, Manchester, and A. W. B1aas, Liverpool, ‘‘ Joining warp 
ends,""—Dated 9th November, 1867. 

Heretofore, when a warp has been woven up in the loom, it has been usual 
to twist or knot the ends of the old threads on to the ends of a new warp. 
This operation has been up to the present time performed thread by thread by 
hand. According to this invention this operation ® ae by the aid of 

hinery, the ends of the two warps or of the warps are distended 











piston or stop on the drum escapes by the outlet passage; Or, ly, if the 

fluid is not under pressure and the drum is driven, a vacuum is formed, and 

the fluid is drawn in at the inlet passage and expelled at the outlet.—ot 
d with. 


Class 2.—TRANSPORT. 
Including ys and Plant, Road-Making, Steam poem, Ma- 
Gees 8 Te, Samy Vessels, Boats, Carriages, 
‘arness, 


3178. W. THOMPSON, Dublin, “ Omnibuses, dc.” —Dated 11th Movember, 1867. 
The patentee claims, First, the application to omnibuses and vehicles of a 
similar character of self-regiatering turnstiles, arranged and operating substan- 
tially as and for the purposes set forth ; Secondly, the jeation to omnibuses 
and vehicles of a similar character of a system of tickets or ee, 
ib liy as and for the purposes set forth; Thirdly, the improved dust bli 





lke that of an ordinary reverberatory furnace, with one or more flues leading 
toachimney. In the corner of the furnace immediately over the hearth he 
Places a pipe or casing, by means of which the gas is introduced through one or 
More per'orations opening downwards, and in the same casing he places one or 
more nozzles thtough which ait is blown under pressure through the aforesaid 
perforations. The effect of this arrangement is that each jet of air causes an 
induced current of gas to be projected downwards upon the material lying in 
the hearth, while the air is at the same time intimately mixed with the gas, so 
that the result is the production of an intense heat in the chamber of the fur- 
nace 


on e. > ata Kilmarnock, “* Motive power engines.”—Dated 19th Novem 


This invention relates in the Fitst place to certain improvements in single- 
acting engines, whereby the co of steam, and therefore fuel, is p~ =< 
thised, is based upon other inventions for which letters patent were granted to 
the present inventor, dated the 22nd February, 1#61, No. 453. To effect the 
economy above to two steam cylinders are employed, one being of 
Thuch greater capacity than the other. The small cylinder is that into which 
Steam ts first admitted ; this being let in cn the under side of the piston raises 
it, and when at the end of the stroke a valve is opened, by which the steam 
filling the space on the under side of the piston is admitted to the upper side, 
whereby the piston descends through the weight or load attached to it, the 
whole of the steam passing to the upper side of the piston—the part of the 
cylinder above the piston constituting a receiver or reservoir for the steam by 
which it had been lifted, and wherein it is contained until a fresh upstroke takes 
Pa When the piston has descended to the bottom of the stroke the admission 

Ives are reversed and the full pressure of steam again admitted to the under- 
side of the smaller piston; and at the same instant the valve closing the 

between the hag | end of the small cylinder and the lower end of the 


cylinder is ope So that the steam contained im the uppér side of the 
small Cylinder instantly mane and 6x: into steath of a lower pressure in 
> yer acts lifts the piston therein. ‘The eteam 


cylinder, wherein 

ab expanded and lifted the large piston may escape direct into the 
thereinté at once it may be passed to the 
upper side of the piston, thus keeping the cylinder as warm as possible by 
imparting its own heat to the metal, until the instant a fresh admission on the 
underside of the piston takes place, when the passage between the upper end 
of the cylinder and the condenser is opened. The Second part of this inven- 
tion tes to the application of @ screw or link motion for adjusting the 
amount of opening of the admission and exhaust valves of this class of engines. 
For this purpose the link is sospended at one end, and by turning the 
atjusting screw the valve rod or rods to which it is coupled may be shifted to 

any part of the link, and the amount of throw of the valves thus adjusted. 
om, 5. arm, Gainsborough, “ Traction engines.” — Dated 19th Novem- 
Here, both the hind and front axles are driving axles, the one driving its 
engine through the medium of 
toothed gearing or plich chains, and the other receiving its motion from the 
first axle by thé intervention of a eountershaft and bevel gearing. The front 
by universal joints, in order to 
position when turning curves or 
axle is made fast thereon whilst the wheel 
on the opposite end of the axle is loose, whéreby greater freed 
. Sometimes the inventor oné or both of these Joose wheels 
with their axles by the aid of a sliding elutch or clatches, In Which case he is 
@fabled to havé at will two, three, or even four wheels. 


there are keyed transversely two horizontai lever arms, each of which is coupled 
by a link to one end of the front axle or to pedectals or bearings cartying the 
axle, such pedestals or bearings being free to slide between suitable guides in 
the main framing. By —— the longitudinal rod to or fro the rocking shaft 
will be turned more or less, the front axle will be caused to assume the 
angle required ac. ording to the direction in which the engine is to travel The 
+ 4 oe — & strong frame, which is extended sufficiently far 
nd the fire-box to carry a tender con: asu — 
Not a~{ taining pply of coals and water. 


3293. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ P: 
commuantcat 


im for steam cylinders.”—A ‘ion.—Dated 21st 


These improvements relate to metallic packing composed of segmental 


and ventilator, constructed and arranged substantially as set forth; Fourthly, 

the application to ib of speaki with branches for intercom- 

munication between passengers, conductor, and driver, substantially as and for 

the purposes set forth. 

3203. A. MCKENZIE, New Bond-street, “ Apparatus for be mange | and closing the 
heads of landaus, barouches, &c."—Dated 12th Nove , 1867. 

This invention consists of an arrangement of apparatus whereby the heads 
of carriages may be opened or closed by means ofa lever or handie from the 
driver's seat, the required ing obtained by revolving props in ¢on- 
nection with the ordinary outside joints.— Not with. 

3221. R. F. FAI@LIE, Gracechurch-street, London, “ Locomotive engines for 
tain rail or tr ys." —Dated 14th November, 1867. 

This invention consists in applying to engines for in rail or t ays 
@ species of bogie frame, which, together with various other novel arrange- 
ments, has the effect of causing the weight of the engine and passengers to 
assist in enabling the wheels of the engine to bite or take firm hold of the rails. 
3293. P. DE BAVAY, Brussels, ‘* Attenuating the effect of shocks or concussions 

ween , or wagons composing a railway train.”—Daled 
14th November, 1867. 


Here a strong iron framework is arranged so as to enclose the locomotive 
and tender, such framework being supported by guides in which it works freely. 
It is composed of two rods placed longitudinally, the same being divided at the 
space between the engine and tender. The ends of the rods are furnished at 
those parts with buffer heads, and the longitudinal rods are connected at the 
extremities thereof by two cross-pieces having also buffer heads in the centre. 
Each cattiage of which the train is composed is furnished with 4 strong tron 
rod, which rod is placed horizontally somewhat above the axles in the axis of 
the carriage. The rods are provided at both ends with buffer 
supported in guides in which they move freely. The position 
last carriage is regulated by a screw Working in a thread cat in a strong plece 
of iron firmly fixed to the carriage. All the buffer heads showld be #0 arranged 
as to touch each other. The apparatus having beén thas 
train started, if the buffer head on the cross-plece of the 
framework, which is in front of the engine, meets with any 
cannot be overcome the frame will be forced back, as well 
carriages, and the last carriage of the train will conseq 
stop. The remainder of the train will, by ite impetas, continue 
last carriage by means of the draw springs and rods which ¢onnect the whole 
train, and the intermediate carriages, with the tender and loo motive, 
successively and not sim: itaneously stopped, thus 
ordinarily occurs when the motion of 4 train is suddenly afrested. Springs are 
placed upon the bars which couple the carriages and contribute in a great 
degree to deaden the shock. 

3231. W. R. LAK&, Sonthampton-buildings, Chancery-lane, London, ** Steering 
us.”’—A communication —Dated 14th November, 1867. 

This invention relates to novel and means for econtrolli 
operating the rudder of a steamship or other vessel, and consists ebietly in the 
combination with the othér parts of the apparatus of af externally toothed 
wheel and an internally toothed wheel of ring, either of 
attached to the ruidet post, while the other is fitted to an eecentfic of érank 
fixed upon the steering wheel shaft or some intermediate shaft connected with 
the same. A connection witirsome fixed part of the ,r-% or vessel kéeps 
on its 
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the wheel carried by the eccentric from 


either direction, Each tooth of this wheel is caused, at éach revolution of 
the eccentric, to act in suecession upon all the teeth of the wheei on the rudder 
head, the rudder being thereby easily turned in either direction. 
3247. H. A. BONNEVILLE, Bayswater, “ Apparatus for propelling vessels.” — 
A communication. — Dated \6th November, 1867. 
This invention consists in placing at the bottom of ships’ 

along their whole length from stem to stern, and at the lowest 
cylindrical or such like capacity, the two extremities of which are 
the fore and aft of the vessel. This 
length by a transversal partition, and the two separate 
communicate by means of a lift and force pump by a 
The water is sucked up into the capacity in front and the stern 
part by means of the pump, and this double action of sacking and forcing 
propels the ship or vessel.— Not with. 
eaty' ong Sheffield, “* Wheels for railway carriages, &¢.”—Dated 19th 

iY 


‘ovember, ° 
This invention has reference to the manufactare of wheels for railway 





carriages and cther rolling stock of cast steel, and consists in first casting the 





portions 

on a frame, and the ends which are to be joined are approximated each to each, 
and twisting, knotting, or cementing instruments spin, tie, or cement them 
together im pairs, simultaneously or in succession. Similar means and appara- 
tus are applicable in joining warp ends in the dressing operation when the 
warp threads are wound off beams or rollers, dressed, and then wound on to the 
warp beam ; when the beams or rollers from which the warp threads are drawn 
become empty, the ends of threads on other beams or rollers are joined up to 
them 


3190, W. CAMPION, Nottingham,"and W. CAMPION, Sneinton, Nottinghamshire: 
* Knittin .'— Dated 867 





9 11th Nowember, 1867. 
This invention has for ita object impr in knitti hinery, and 
relates to a novel combination and arrangement whereby ribbed work is pro- 


duced, and slack courses and welis formed by self-acting machinery, She 
details of the inver are too volumi for insertion here. 
3210, F, ANDREWS, and G. T. E, WHITTAKER, Harpurhey, near Manchester, 
rollers colours on hanks of yarns or threads.’ — 
Dated 13th November, 18»7, 


This invention relates to those printing machines in which there are two 
printing rollers having longitudinal ribs of equal or different thicknesses, and 
consists arranging the ribs that two colours can be printed on the hanks 
these machines all the ribs of the two rollers have hitherto 
been of equal heights, but in the patentees’ improved rollers they make them of 
different heights, and cause the higher ribs of one roller to correspond with the 
lower ribs of the other roller, so that by using two colour boxes and two colour 
rollers, the higher ribs of one roller can print one colour on the henks, and the 
higher ribs of the other roller another colour, The invention cannot be fully 
described without reference to the draw ings. 


3227. A ComBE, Belfast, “ Machinery for making cops." —Dated 14th November, 
18 


7. 
This invention is not described apart from the drawings. 
3236. J. CrossLuY, Heckmondwike, York, “ Looms,”—Dated 15th November 
1867. 


This invention relates to looms for weaving textile fabrics in which different 
colours or kinds of weft are used, and for which purpose rising boxes of change 


shuttle boxes are em; ed, and also Jacquard apparatus or other indicating 
Tt weft required; and the 





in so 
instead of one. In 


5 


various arrangements 
0242, B. ©. ADDY, Belyast, “ Flyers of 


for 
November, 1867. 
This invention Aw + the of the ordinary thread 
plate, and ws gy in a direct line from the delivering roller to the 
yer iste of having an eye at the 


and 
eye at the lower extremity of either 


3249. H. Honiapay, Huddersfield, “ Cleansing wool.”—Dated 16th November, 
86 


This invention relates to the use of hydrocarbon liquors, such as the distil- 
paraffin, schist, or shale oils, in the cleansing 
In caftrying out the improvements the 
to one method, places the fibre to be operated apon in a 
id hydrocarbon, by prete coal tar, 
become saturated with 
such liquid to flow from it inte asull. Le 


to fow through such tube into a condenser 
for some tl 





surfaces which by a scraper or doctor. 
wiping rollers he prefers to form of india-rubber covered with leather ; the india- 
rubber should be vulcanised. 
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creeper which drops them on to the floor, or are formed into lap either imme- | 3278. R. A. E. a, on Ss. Spee, “ Mounting and working | then mixing it in nah 2 meget rg ee coal dust, the latter being at the 
ons HUGHES. sa’ Seilion, * Iaadiinag mahhen*-nd maents The principal object of the present invention is to reduce to a minimum the the compound is subjected to the requisite pressure. 
iom.— Dated 18th November, 1867 injurious effect of the firing of heavy guns upon the platform and slide, and | 3260. J.G. TONGUE, Southampton-buildings, Chancery “« Apparatus 
‘This invention is art from the joer Deyo 1 Tlngee te ys 2 enema teamaehinne , ‘or ageing and refiriing wines, alcoholic spirits, 4c." —A communi- 
guns 9 cation. — Dated ‘ovember', . 
3266, W. J. and 3. Bas “ slivers of woot for Soc Sida daeaneded eeaoehtamertetias at Ge omens eee cg tangy co as 
and ."~ Dated 18th November, 1867. ferred from the trunnions of the gun to the platform and slide, and thence to | wines or other liquors in ‘and under the influence of heat, by agitating it 
This invention re-winding the sliver as taken from the interior of | the deck at an angle too nearly approaching the vertical. The patentee states | i, 9 co antseekent awaaiine. 
upon a fixed or non-rotary bobbin of equal or nearly equal diameter | that he has discovered that if this angle be lessened so as to bring the line of the came in a auore compact or liqaid state in thin tayers or etreame, 
to the spindie upon which the ball was formed by means of an ordinary spindle | strain into a more horizontal position, that the injarious effect of the shock of | as and for the purpose or purposes described. , the combination 
and flyer, the bobbin being placed on the lifting rail, and the spindle passing | firing is very much diminished, and hence, by means of these improvements, | tno sehen of Gas ar ‘vessels having perforated 
through the bobbin so that the diameter of the bobbin increases in the same | yery heavy guns may be carried by wooden ships, or upon weak floors of ae on a oe ons eae within ! 
ratio as the diameter of the interior of the ball, or the hole formed therein by | batteries or light upper decks. He effects this by reducing the depth of ae: ap A FE ia them, 
drawing out of the sliver. For dyeing purposes a little twist is required to | carriage considerably, and removing the gear below the gun to the outside of | Stun tio saccscriad and shown ee vessels hwy’ 
be left in the sliver; this the patentess effect by having the bobbin larger Or | the slide, so as to allow the breech of the gun, when firing at an elevation, to | Witnin thom of a series of reversely { * oF surface distributors, 
smaller in diameter than the spindle upon which the ball has been formed. pass freely down between the two or girders of the slide. The downward | srranged for operation in connection with the . 
upon 


lese aprons, or “‘ brats” of any suitable material carried on rollers in or 


or ** brats ’’ will move in contact 

duct textile fabrics, yarns, or fibrous substances betwixt their surfaces through 

the dye I'quor and deliver the same betwixt another similar pair of surfaces, 

and so on through the whole series of surfaces. Or, for the dyeing of hanks 

of yarn or fibrous substances the inventors employ two 

for the said banks to be placed upon or around, and which are caused to rotate 
proceeded with, 


in the dye liquor.— Not 

3268. J. V. THORNTON and C. ABERCROMBIE, Brighouse, York, ‘‘ Machinery 
Jor twisting yarns of two or more colours and kinds, called * French 
twist, or ‘knotted +" Dated 18th November, 1867. 


or threads of different colours or kinds of material, and not in a regular manner 
but irregular, so as to produce knots or spots at intervals on the said twisted 
yarn. Toeffect this the inventors produce an intermittent motion to either the 
back or front rollers of spinning or twisting frames, by the application of a cog 
wheel having blank spaces, or parts of its circumference without cogs, or by 


ture of woven ."— Dated 19th November, 1867. 

licable to the manufacture of the cotton 

, beaverteens, or moleskins, and consists in making 

such fabrics with a ribbed face instead of plain, as heretofore. In performing 

the invention the patentees employ a loom of the ordinary construction, having 
four or other greater number of shafts or healds. The invention is not fully 
described apart from the drawings. 

3276. H. ENGLISH and J, FARNDON, Leicester, “ Apparatus for operating the 
shuttles of looms for weaving narrow fabrics.”— Dated 19th November, 1867. 

Here the parts taking immediate effect on the shuttles in the operation of 
driving are comprised entirely within the limits of the length of the race, and 
consist of levers mounted on axes having spur and other gearing taking into a 
rack bar below, by which the motion is communicated, These levers each consist 
of two arms of equal length, and diametrically opposite on the axis; the 
extremity ofthe arms each terminate in curved branches spreading in opposite 
directions, and described of a radius about equal to half the radius of the lever 
arm. The carved branches are in the plane of the motion given to the levers, 
and are each provided with a cam groove, which meet in an apex towards the 
centre of motion; on the back of the shuttle two pegs project which take into 
these cam grooves, the motion of which causes the shuttle to traverse. During 
the traverse in one direction the peg, in its direct motion in the shuttle race, 
at same time proceeds in the cam groove of one arm of lever, two branches, 
entering at the extremity of one and proceeding by the curve towards the con- 
junction (the apex before mentioned) with the other, thence passing up that 
branch from which it escapes. Any form of peg that will traverse the groove 
may do, but the inventors prefer one of a double-wedge form, so as to readily 
enter the cam grooves, and also to direct its course at their conjunction. Each 
of the double levers about a revolution on its axis, and then reverses 
for the traverse of the shuttle in both directions, and each operates two 
shuttles—that is to say it receivesa shuttle on the one side while it is deliver- 
ing oné on the other; hold of the shuttle on the one side is always taken before 
it is let go on the other. The invention fu consists in providing an 
arrangement by which the inventors are enabled to operate a double set of 
shuttles, one set above the other, in two distinct races. The invention com- 
prises other features. The wording of this specification Is, to say the least, 
ambiguous, bat we give it as we receive it rather than run the risk of 
increasing its ambiguity.—Not proceeded with, 

3290. W. BREWSTER, Redditch, Worcester, “ Apparatus for boiling, washing, or 
cleansing and dyeing clothes and fabrics."—A communication.—Dated 20th 
November, 1867. 

The patentee claime the construction and addition to vessels in which clothes 
or fabrics are boiled, washed, cleansed or dyed, of a perforated partition or false 
bottom and circulating pipes or tubes, substantially as described and illustrated, 
whereby a circulation of the water or liquidin the said vessels is set up, and 
the clothes or fabrics thereby thoroughly washed, cleansed, or dyed. 


3292. J. OWENS, Salford, ‘*‘ Manufacture of pile and other fabrics.”— Dated 23rd 
November, 1867. 

This invention is applicable to those pile fabrics in which the pile is pro- 
duced by floating the weft threads over the warp and then cutting the 
weft threads, and it consists in an improved mode of weaving by which the 
whole of the pile weft appears on the face, and the back is plain or bevelled. 


3273. R. WARD, Manchester, and T. TRAVIS, Royton, Lancashire, ‘ Manufac- 





Class 4—AGRICULTURE.—None. 


Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks, Tiles, Drain Pi; 
and House Fittings, Warming, Ventilating, de. ae: 
3300, W. BLUNDELL, Maddox-street, ‘‘ Cowls for chimneys, &¢.”—Dated 21st 
November, 1867 


\ . 
The primary object of this invention is so to construct cowls or guards as to 
prevent ali draught down the chimneys or shafts to which they are applied. 
The invention mainly in the employment of a conical cap which, no 
matter how frequently the wind always protects the chimney or shaft 
on the windward side, but allows free passages for the smoke on the leeward 
side. The conical cap is fitted or balanced on a spherical bearing or point ball 
and socket or other suitable joint on the top of a vertical rod carried up from 
the centre of a cross bar or frame at the upper part of the chimney or shaft, 
and the length of this rod and the size of the cap are so proportioned that 
the lower part of the cap comes on the windward side below 
top of the chimney when acted on by the wind. The cap being balanced on 
the top of the rod, the side of the cap acted upom the wind is forced against 
the side of th y, thereby p ing the wind getting down the chimney, 
or by the pressure of its velocity hindering rapid discharge from the orifice of 
the chimney, while the opposite side of the cap at the same time rises, leaving 
an ample opening at the top of the chimney for the egress of smoke, 


3305. H s AMES and E. JEWITT, Weybridge, Surrey, “‘ Waterclosets.”—Dated 
2ist » 1867. 

In waterclosets as at present constructed the pan is necessarily open at the 
top when the valve at the bottom of the pan is open, and, consequently, an 
escape of foul air results from the opening of the valve. Now, according to 
this invention the patentees arrange the handle by which the valve of the pan 
is opened at one side of the closet so that it can be acted on when the flap or 
lid which closes the pan is shut down air-tight, and so as to prevent the escape 
of any foul gases. In order that the flaps or lids may close perfectly air-tight, 
an india-rubber seating ts provided. A ding to the i imme- 
diately under the seat of the closet and fitting closely to it, and around the 
pan, they arrange a trough for containing disinfecting material, which at once 
deodorises any gases which may issue from the pan on the opening of the valve. 
Also they ventilate this trough, which, when the flap or lid is shut, forms an 
enclosed chamber by means of inlet and outlet air pipes, one or both of which 
may be fitted with valves in connection with the flap or lid so that when the 
fiap or lid is open, and the closet in use, the air pipe or pipes may be closed, 
but when the flap or lid is shut down the air valve or valves are open to ensure 
the thorough ventilation of the enclosed chamber around the pan. 











Including Gu 

ing Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 

plements of War or for Defence, Gun Carriages, ée. ' 

256, J. E. RICHTER, Kenton-street, Brunswick-square, London, “ Breech-loading 

fire-arms.”—Dated 6th November, 1867. 

® This invention relates to certain improvements in breech-loading fire-arms 

in which the central fire cartridge is used. The opening and clomng of the 

eae = is — by > panes. | a of the plunger backwards and forwards 
a line a Tear barrel, the al. move- 

ments when used, viz., the epening and tact ane 

a handle attached tothe plunger. The act of drawing back the plunger cocks 


farniture, a writing desk and cabinet, so enclosed as to eco! 
proceeded with. 





Sire > 
into muzzle-loaders at pleasure.” Dated 2nd November, 1867. 
Where suitable cartridges cunnot be procured a central fire breech-loading 
fire-arm becomes a useless weapon, there being no means of igniting a loose 
charge or an ordinary muzzle-loading cartridge, and the main object of this 


they use a nipple of a peculiar construction.— 


Class 7—FURNITURE AND CLOTHING. 
Including Cooking Utensils, Uj , Ornaments, Musical Instru- 
ments, Lamps, Manufactured Articles of Dress, &c. 

3181. S. BUXTON ‘and W. GARDAM, Leeds, “ Safety lamps for mines.”—Dated 

11th November, le 
The patentees claim, First, a shooting bolt working with a spring, and to 
withdraw the same they prefer to use a screwed key, screwed either internally 
or externally, but by preference internally, and by preference with a left-hand 
and having its fulcrum by means of a shoulder larger than the hole 
upon the bottom of the oil iver, and the allowing of the pin’s return when 
the top and bottom parts are put together by the self-action of the spring upon 
the pin. And, Secondly, the mode of attachment between the top and bottom 
parts of the lamp by the use of bayonet joints; and, Thirdly, the mode of 
attaching the gauze to the ring in the manner explained ; and, Fourthly, the 
use of malleable iron for the purpose explained. 
3182. G. ELLIS, St. John’s Wood, and M. JACOBSON, Spitalfields. “‘ Furniture.” 
— Partly a communication,— Dated 1\th November, 1867. 
This invention consists in combining with articles of useful and ornamental 
space.—Not 





3209. J. W. LOWTHER, and T. BENNETT, Manchester, “‘ Safety lamps.” ~—Dated 
13th November, 1867. 

This invention consists in improvements in safety lamps for mining and other 
purposes, The vessel containing the oil is made of any desired shape, but 
instead of allowing the rods and wire gauze to be attached by screws or catches 
to the ofl vessel, the inventors cause them to be immovably fixed to the said 
vessel, so that the protecting gauze cannot possibly be removed unless wilfully 
broken.— Not proceeded with. 

3255. R. W. PEARSE, Lewisham-road, Greenwich, “ Developing or extending the 
power or sound of pianofortes, &c.” — Dated \6th November, 1867. 
The patentee claims the construction of the apparatus described, consisting 
of a hollow foundation or base and sounding board or bridge, and the other 
, such as the partitions, sounding posts, and insulated castors, or 
other insulated supports, applicable to pianofortes, or other similar keved instru- 
ments, for the purpose of developing or extending their power or sound. 
3262. ee Manchester, “‘ Manuf eof hats.” —Dated \8th November, 
1 


Tn ordinary silk hats the underside of the brim is covered with paramatta or 
other cognate material, and the inner edge of the said material is fastened to the 
inside of the band of the body without any regard to its appearance there, and 
is then hidden from view by the leather which forms part of the hat lining. In 
these improvements the leather does not fit to the band of the body completely 
round the hat, but at the part intended for the forehead is unsewn, and making 
an arc shorter in sweep and of larger radius than the corresponding arc of the 
hat is constructed in , 80 that between the two conterminous front curves, 
that of the hat and that of the leather, there is enclosed a vacant crescent-shaped 
space, through which air can pass, a8 up a flue, when the hat is on the head. 
At this part of the hat the improvements provide that the inside of the band of 
the body be finished with a ring like the underside of the brim, and by pre- 
ference with a continuation of the same covering prolonged over the inside edge 
of the brim, and finished in like manner, so far a3 required for sightli » Te- 
gard being had to the fact that the open space there between the leather and 
the body will permit of the covered part being seen. The leather at the part 
unsewn Is fortified by a lining of silk or linen, or other material cemented on 
the back thereof. 

3272. T. Woop, Chester, “‘ Lamps for burning parafin, petroleum, or other 
mineral oils.” —Dated 18ih November, 1867. 

This invention is not described apart from the drawings. 

3287. H. GREENE, King William-street, London, “Safety lamp suitable for 
reading and night purposes.” — Dated 20th November, 1867. 

The patentee claims the application to lamps of an extinguisher capable of 
being actuated by a stem and handle, or other equivalent means, and also of 
a mica or talc protector of any suitable form, in conjunction or not with an 
ornamental or other ring above the chimney, substantially as and for the pur- 
poses specified. 

3296. C. BUTLER, Birmingham, ‘‘ Lamps.”—Dated 2\st November, 1867. 

In the reservoir containing volatile oil a conical tube open at both ends is 
secured, the wide end of the tube being uppermost. The said wide end of the 
tube is made by preference to fit air tight in the mouth of the reservoir. The 
lower narrow end of the tube reaches nearly to the bottom of the reservoir. 
The lower end of the said tube is filled with cotton wool or other porous mate- 
rial. In the top of the said tube the wick holder is screwed, the lower end of 
the wick resting on the cotton wool or other porous substance in the tube. The 
oll in the reservoir is thus cut off from direct communication with the wick, 
the said oil being transmitted to the wick through the capillary attraction of 
the cotton wool or other porous substance in the tube. The wick absorbs the 
oil from the cotton wool, and the cotton wool replenishes itself from the reser- 
voir. By this arrangement the upsetting of the lamp is not attended by the 
spilling of the oil, and the dangerous accidents which frequently happen with 
lamps in which volatile oils are burned cannot occur with lamps constructed 
according to this invention.— Wot proceeded with, 

3298: J. F. WATSON, St. John's-square, Clerkenwell, “ Escapement of watches, 
&c.”—Dated 2\st November, 1867. v 

This invention relates to that part of watches and timekeepers known as the 
escapement ; it consists in the construction of a detent or pallet in a manner 
that has not hitherto been employed. The detent or pallet is made to embrace 
two or three teeth of the scape wheel; on the outer edge of the detent the scape 
wheel is locked to prevent the detent from going beyond a certain depth in to 
the scape wheel a reverse angle to that of the locking which is made on the de- 
tent or on the wheel. On the arbor of the detent is an arm about the same 

h from the centre as the locking. This arm is brought to a fine point, and 
should stand in a direct line to the balance staff when the wheel is locked. On 
the balance staff is an unlocking pallet which comes in contact with the arm 
and unlocks the scape wheel when it falls on the impulse pallet ; before it has 
finally completed the impulse it comes in contact with the inner flange of the 
detent, and again locks the wheel ; on the return of the balance the unlocking 
pallet moves the arm and brings the tooth of the wheel on the inclined piane of 
the detent, but the force of the wheel brings it back to its original place, and 
80 on.—Not proceeded with. 














Class 8.—CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, P ion and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printung, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, £c. 

3208. A. F. GAIDAU, Regent's Park, London, “ Compressed or artificial fuel.” — 

Partly a communication.— Dated 13th November, 1867. 

One part of this invention consists of an improved manufacture of com- 
pressed or patent fuel without the admixture of pitch, as at present. For this 
purpose the patentee mixes together rosin, glue, and salt in a pulverous state, 
and then mixes this compound with coal dust in the proportions of about from 
forty to fifty pounds weight of the compound to one ton weight of coal dust, 
the latter is at the time warmed sufficiently to render the form adhesive, after 
which the compound is compressed in the ordinary manner. Another part of 
the i ion has refe to an imp d mode of manufacturing patent fuel 
with pitch. Heretofore the pitch has first been melted before admixture with 
the coal dust, Now, these improvement 





its consist in pulverising the pitch, and 





3270. G. Frtt, Limehouse, “ Manufacture of artificial manure.”—Dated 18th 
November, 1867. 


mannfacture of manure consisting of cinder, ash 
with fatty or olly matters and alkalies, with or 


3277. W. ANDERSON, Erith, “ in evaporating apparatus, and 
tn — the steam derivable such apparatus.” — Dated 19th November, 


1867. 

This invention relates to a novel arrangement of evaporating apparatus for 
concentrating solutions and their chemical ingredients, whereby an 
economy, both in respect of fuel and duration of the apparatus, will be secured. 
The invention further relates to the utilisation of the steam generated in the 





flame is concerned, is only applicable to substances not liable to deterioration 

from contact with the flame and gases of combustion. 

3295. J. TOWNSEND, Glasgow, “ Manufacture of soda and potash.” —Dated 2ist 
November, 1867. 

This invention has for its object the manufacture of soda and potash in a 
more economical manner than that hitherto in use. It consists in adding to a 
solution of sulphate of soda or of potash, carbonate of baryta or carbonate of 
strontia and lime or magnesia. 





Class 9.—ELECTRICITY. re 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
"slectrical Apparatus, Galvanic Batteries, &c. 
™.. J. OPPENHEIMER, Manchester, “ Telegraph posts.” — Dated 20th 
‘ovember, 


, 1867. 
This invention consists, First, in making telegraph posts by joining 

a series of tubes of decreasing diameter upwards. To effect this S 
patentee obtains two iron tubes or pipes, made by drawing or welding in the 
usual manner, the one smalier than the other, and of such relative diameter 
that it will not pass into the larger when cold. This larger one he then heats, 
by which means it becomes expanded, and the smaller tabe can then be pasoed 
into it, The shrinking of the heated tube for cooling binds the two _- . 
He also shrinks hoops around the aforesaid tubes. To fix the posts ary 
placed in clamps formed in earth plates, and are held secarely therein by 
screws and nats, 





Class 10.—MISCELLANEOUS, i 
Including all Specifications not found under the preceding heads, 
3123. A. V. NEWTON, Chancery-lane, London, ‘ Roller or anti-friction journal 
boxes or bearings.” —A communication.— Dated 5th November, 1867. 

This invention has for its object the diminution of friction in bearings to 
axles, shafts, and wheels, or other like bodies having a = ler | 
motion about an axis, and consists in a combination of a journal box provid 
with a series of anti-friction rollers arranged around and within the box, that, 
together with its rollers is hung free to turn or rotate on or around a central 
axle shaft, ion, or gudg and is sur externally by a box or 
brush having an interior bearing surface, between which and the axle or 
shaft the rollers lie, and with both of which they form bearing contact. 

3124. A. MCDOUGALL, Manchester, ““ Apparatus for stirring or agitating solid 
substances.” — 5th November, 1867. 

This invention cannot be described without reference to the drawings. 

3126. J. BECKETT and R. oa mg eee , “ Machinery for polishing 
‘inders.” — Dated 6th Noi , 1867. 

The cylinder to be polished is supported in suitable bearings, and is turned 
round by steam or other power. The stone or other polishing agent is held in 
contact with the cylinder by a weighted lever or weight, and is traversed to 
and fro lengthwise, and at right angles to the cylinder, by a rack and pinion 
and a crank or other equivalents. By the combination of these three motions, 
that is to say the rotation of the cylinder and the to-and-fro motions of the 
stone, the surface of the cylinder is tely po without the aid of 
manual labour as now customary. A self-acting apparatus is or may be 
applied to the machine to arrest its action as soon as the cylinder has obtained 
the diameter required. ae 
3129. H. A. BONNEVILLE, Bayswater, ‘‘ Means for preserving pasty Pic 

A communication.— Dated 6th November, 1867. 

The patentee claims the combination with a movable diaphragm at top and 
bottom, actuated by an endless screw or other suitable means, of a box or 
recipient, intended to preserve pasty subst y as described. 


3136. W. R. LAKE, yp eee Chancery-lane, London, ** Water 
proof fabrics.”—A communication.— Dated 6th November, 1867. 
Belting, hose, packing, and other like articles, have heretofore been manu- 


factured by aj to woven fabrics compounds prepared for vulcanisation, 
in which phe. nie either india-rubber or gutta-percha has been the prin- 
cipal ingredient. When the compound used consists principally of india-rubber 
the belts or other articles are not only injuriously affected by the atmosphere 
in hot weather, and exposure to all artificial heats in their various uses, but 
are also liable to be injured and destroyed by oils, alkalies, acids, and other 
chemical substances. When manufactured of a compound whose principal 
ingredient is gutta-percha they lack the requisite elasticity and are liable to 
crack. The nature of this invention consists in applying to a woven fabric 
both of these compounds separately, and thereby preserving the elastic quality 
required in belting, hose, packing, and like articles, and ager them 
against the injurious operations of heat, oils, alkalies, and acids, and against 
injury from other causes. 

3146. B. T. NEWHAM, Bath, “ Apparatus to be used in playing games with 

balls.” —Dated ith November, 1867. 

This invention cannot be described without reference to the drawings. 

3147. J. JEWITT, Hoxton, London, “ Machine for forming, printing, and count~ 
ing labels.”—Dated 7th November, 1867. 

This invention relates to the construction of a machine for manufacturing 
in a more perfect and expeditious manner than has hitherto been found prac- 
ticable, plain or printed labels for addressing parcels and luggage, and for 
medical and other . The invention consists chiefly in the devices 
and apparatus for pulting, 1 folding, punching, eyeletting, dividing, and count- 
ing the said labels ; in the means for supplying the strips of paper or other 
material to the machine; and in the combination therein of the said devices 
and apparatus, whereby the strip is fed into the machine, and the labels 
delivered from the same in a fect or finished condition. We cannot here 
quote the details of the invention.—WNot proceeded with. 

3148. F J. BRIN. Whitechapel, London, “ Apparatus for distilling, heating, 
ing, — t .”"— Dated 1th November, 1867. ‘ 

The patentee claims, First, the combination of two or more rotary di 
vessels or chambers situate one above another, and connected by pipes wi 
each other and with rate condensers, the whole being and 
operating substantially as described. Second, the combination of two or 
more rotary vessels or chambers for eva; and heating liquids, sub- 
stantially as described. Third, the application and use to and in the cooling 
of liquids of one or more rotatory vessels or chambers, arranged and operating 
substantially as described. 

3150. R. ROBINSON, Rochdale, ‘* Manufacture of fitering ‘paper.”—Dated ith 
November, 1867. 


According to this invention the patentee strengthens filtering paper by im- 
bedding in its substance in the process of manufacture thzeads or cords, which 
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either be separate the one from the other or woven or netted into a loose 
D— ( fabric. It is not essential that the threads or cords or fabric should 
be enclosed in the paper so long as a secure adhesion is obtained. 
3153. C, ANDERSON, Fet/ykil, Leslie, Fife, ‘‘ Apparatus for regulating or adjust- 

ing the of endless webs or bands employed in various kinds 

of .”"—Dated 8th Ne , 1x67. 
For the purposes of this invention a guiding roller, which is supported at 
each end on a framing having suitable , is used; the web or band 
rests on and passes over this roller, and when at work gives it a revolving 
motion immediately underneath ; and stretching across the web or band, but 
clear of it, is a rod which is supported at each end on small levers fitted to a 
stud on the framing or other suitable place ; near the end of this rod is fixed 
a metal blade close to but clear of both edges of the web or band. The bear- 


ings of the conducting rollers consist of a box-sha bracket, with a brass 
brush fitted and working into it, so that it may slide either way by the action 
of a screw shaft fitted into the box-bracket and through the under 
side of the brass brush. The screw shaft has at each end of the box- 


bracket, and has small bevel pinions keyed on each end on one side of the 
bracket, and towards each end are fixed round studs, on which is fitted to run 
loosely bevel pinions gearing into the wheels. ‘Ihe pinions on the side are 
cast with square necks, and are kept in their places by cottars fixed on 
the end of the studs. On these square necks ratchet wheels are fitted with 
square eyes, and the ratchet wheels are connected by a suitable clutch toa 
double lever having a centre bearing on a stud, which is fixed vertically on a 

projection cast or fitted on the centre of the box-bracket. To one 
end of the double lever the wooden rod is fixed, and on the spindle of the con- 

roller is fixed a bevelled plate. When the web or band is in its true 
position the ratchet wheels are set so that they clear without touching the 
bevelled plate. 


3154. J. MOKIM, Glasgow, ‘‘ Apparatus for indicating horizontal, vertical, or 
-- angular or inclined line, position, or surface,”— Dated sth November, 
This apparatus consi ts of a metallic base plate, which is truly levelled so 
as to be applied to any line or surface. At the central part of the metallic 
plate an ght projecting piece is situated, and through which a hole is formed 
ito receive a circular stud which can be rotated therein, the outer end of this 
stud carrying a box containing a spirit level, whilst to the ‘ite end an 
index is fixed. ‘he extreme end of the stud on which the es oe 
is fixed has a screw formed on it, over which a thumb nut is ed, the 
body of the nut is made slightly conical, so that the index plate may at any 
time be firmly fixed and accurately adjusted thereon. The periphery of the 
index plate is cut with teeth, and a retaining catch or spring is fixed to the 
base plate with a tooth on it which fits into the spaces hetween the teeth on 
the plate, so that by depressing the catch the level may be shifted to occw 
any angle in either a right or left hand direction; a stop is also placed on the 
under side of the one end of the box containing the level tube, and its end 
sests upon an adjustable screw so that the accuracy of the instrument can at 
any time be fixed by placing it on a level surface, and adjusting the screw 
until the level stands in a central position, whether the instrument be applied 
to a truly horizontal or truly vertical surface.—Not proceeded with. 
3156. Il. JEwirr, Kentish Town, London, ‘* Revolving apparatus for exhibiting 
Figures. &c.”—A communication — Dated 8th November, 1857. 

This apparatus consists of a stand with a hollow central column, in which 
revolves a spindle of iron or other metal. This spindle is screwed or otherwise 
fastened into a hollow cylinder of cardboard, tin, or other suitable material. 
Inside the said cylinder are placed sheets of paper having figures or other 
designs printed, drawn, or painted thereon; the said cylinder has slits or per- 
forations around its circumference, and, on rotary motion being imparted 
‘thereto, the figures or other objects on the inside appear in apparent motion.— 

ot proceeded with 


3157. J. G. W. R. Picott, Halifax, “‘ Apparatus for covering wire with metal, 
&c.”"—Dated %th November, \*67, 

‘This invention relates to means and apparatus for covering or coating wire 
with tin, zinc, or other suitable metal or material, when in a state of fusion 
or liquefaction. We cannot here quote the details of the invention. 

3158. S. LANDELLS, Gateshead, Durham, ** Manufacture of glass globes, &c.”— 
Dated *th November, \#7. 
This - ge cannot be described without reference to the drawings.—Wot 


proceeded . 
3167. H. ELLIS, Ludgate-hill. London, “ Parasols.” — Dated 9th November, 1867. 
This vention consists principally in facturing parasols with straight 
ribs, and in cutting the gores of the silk or material with which such parasols 
are covered with straight instead of curved sides, so that when the parasol 
is opened it presents the form of a flat disc, or a very slightly conical shape 
instead of the ordinary mushroom or pagoda form. 
3170. &. Stuan, Falcon-square, London, ** Aprons, bibs, &c.”—A communica- 
tion.— Dates ah November, \867. ” ° 
This invention consists in making aprons, bibs, and pouches for the use of 
children and infants of leatuer, or American leather cloth, or other like im- 
pervious and damp-resisting materate ar fabrics. 
3171. M. ROLLASTON, Birmingh sp 2 ."— Dated 
November, 1867 oo toe a 
The patentee claims the improvements described and illustrated in the 
drawings in raising and lowering the lower part of the globes or shades of 
Suspended gas lamps, that is to say, by means of a rod or tube connected with 
the ting of the upper or fixed part of the globe or shade, the said sliding rod 
or tube being supported n the fixed tube either by springs or by a stuffing 
box, and fixed when in its raised position by a bayonet-joint fastening, sub- 
stantially as described and illustrated. 
3174. G FARREN, Brompton, ‘ Apparatus for taking and registering votes in 
deliherarive ass+mblies ”— Dated 9th November, \867. y 
For this purpose the inventor provides each seat in the chamber with two 
~— keys, an aye and ano; by moving these keys electric circuits are made 
or broken. In this way each finger key when moved gives motion to a lever 
or instrument, of which there are a series, arranged in a glass or other case in 
front of the chairman, or in other convenient position. The movement of each 
lever or instrument liberates a small weight, which by a conducting channel 
is led into the scale pan of a balance. There are two such balances provided, 
one for the ayes, the other for the noes; they should be enclosed in a glass 
case. By weighing the number of weights in the pan is immediately ascer- 
tained, and the balances should be so arranged as to indicate this number 
visibly: a delicately made spring balance is suitable. apparatus is 
furnished with a handle or other instrument, by means of which the chairman 
or other person can keep the finger keys at the members’ seats out of action, 
until the moment when it is desired to take the votes. ‘he levers or instru- 
ments a — the bo nef front of the members’ seats, also 
cils or markers, ro that when they move they record the vote on 
list sem placed in relation to the series of pencils = markers. When ne 


has been —, - other key belonging to the same seat is in- 








“ & 


ey 
opera ive.—Not 
3175. G. F. PARATT, Whitehall, London, ‘* Manufacture of flexible air-t 
or cases to be used a8 pontoons.” ~ Dated 9th Novem 1867. - 
According to this invention the inventor protects flexible air-tight cylinders 
or vessels, so as to render them very durable, cementing over them a 
strong case of clorely woven fabric and then painting with a rapidly drying 
paint over the surface of the case so applied.— Not proceeded with. 
3179. W. PAYNE, Brmingham, “Clack and bucket door pieces pumps."— 
apart 11th November, ‘867° ” j 
¢ improvements in clack and bucket door pieces for herein con- 
tained, and consisting substantially in casting on or attaching y each side of 
the opening of the clack or bucket door piece grooves into which the door 
may slide, giving such a slope or inclination to the inside face of the groove, 
and the outside of the door, which fits against it, as shall have the effect when 
the door is Jet down, of causing it to pe against the face of the clack or 
bucket door piece, so as to make a tight joint; and the patentee claims the 
manner of making a more perfect joint in case of need by using set screws in 
the manne: described, or by inserting in the groove in the inner face of the 
coor cork, inGia-rubber, wood, or some more elastic substance than iron, as 
explained. 
3184. T. J. LBONHARDT, Stockton-on- “ inery rolling tron.” — 
a \th November, 1847. nde ” P 
object of this invention is to facilitate the rolling of iron by returnin: 
the heated metal, after it has passed between the rolls back to ae eet of the 
Tolls, so as to repeat the operation with the least possible expenditure of time. 
By thus quickening the return of the metal to the rolls the loss of heat is, 
compared with what takes place with the metal whemsubjected to the ordinary 
process of rolling, diminished sufficiently to admit of longer lengths of bars, 
strips, or sheets being operated upon than heretofore, whereby a great economy 
will be effected in the process of rolling.—WNot proceeded wit. 
3185. W. R. by Southampton-buildings, Chancery-lane, London, “ 
armour for war vessels, forts, dc.” — A communication. — 
nin: 1867, : ee ee ey 
is invention consists in the employment of metal plates made - 
nate layers of iron and steel plates welded together. a haat 


3186. W. R. Lake, Southampton-buildings. Chancery-lane, London, “ Cylinder 
printing hines.” — wn — Dated \9th pmreag Ig 
This invention cannot be described without reference to the drawings. 


3188. W. R. 1.AKE, Southampton. buildings. Chancery-lane, London, ** Castor 
tables” - A communication —Dated \\th November, '™67, s - 
This invention consists in the employ in bination with the ordinary 
parts of such cas ors of an auxiliary anti-friction roller, with a convex peri- 
ow which is supported, to turn freely upon a stud or pin attached to the 
ree ye peng To] 7 ge - roll — @ concave surface formed upon 
whic e castor is attac i 
ete ae wpe , OF upon a circular plate secured 
3193 © HANSOME and 3. BESSEMER, Queen-street-place, im je 
BOME, Greenwich, * Grindstones me eae Vth —> = woheaee 
Firet, the patentees claim in the manufacture of grindstones and other 
bloeks or moulded pieces of artificial or concrete stone, 
pressing the materials of which such grinustones, 








blocks, or pieces 





the moulding or com- ' 


THE ENGINEER. 
pressure, or by both vacuum 


of artificial stone by means of a vacuum or by 
pressure combined, in the manner described. Secondly, 
they claim in moulding articles in artificial or concrete stone, the em) 


of ‘orated tubes and hollow or pervious cores for the 
fo or drying of such “= by fy 

. Thi , they claim mould 
on or pervious revolving cores, the requisite pattern or 
configuration being ‘‘ struc’ up” by the employment of suitable scrapers, the 
materia] being caused to adhere to and be retained on such revolving core by 
pheri: operating in consequence of the ex 
such hollowcore. Fourthly, they claim rendering waterproof or impervious 
pipes or other articles moulded in artificial or concrete stone by draw into 
the thereof, by means of a partial vacuum, in the manner bed, 
fluid asphalt and bituminous or other matters ca) of im: 
quality of the stone. Fifthly, they claim making tiles or slabs of artifi or 
concrete stone, having d or formed of different coloured mate- 
rials in the manner described. Sixthly, they claim in the manufacture of 
grindstones embedding an iron bush or axis in the materia), and also embed- 
ding hi therein in the manner and for the purposes described. Seventhly, 
they claim moulding the material known as ‘‘Ransome’s concrete stone ” 
around the circumference of an iron wheel, having suitable flanges for retain- 
ing the same, asdescribed. Eighthly, they claim employing crushed flints in 
lieu of sand in the facture of grindst of ficial or te 
as described. Lastly, they claim the empl 
alone or mixed with common siliceous san 
stones, as described. 
3195. H. A. BONNEVILLE, Bayswater, ‘* Lubricating boxes.”—A communication. 

- Dated \tth November. 1867. 

This invention consists, First, in so disposing about the shaft, axle, journal, 
or other bearing, a reservoir or reservoirs for oil or other suitable lubricating 
medium. and so connecting such reservoir or reservoirs by one or more tubes or 
other icating paw ages ding between it or them, and the bearing 
of the shaft, axle. or journal. that, by the revolution of the said shaft, axle, or 
journal, the lubricating medium contained in the reservoir or reservoirs will be 
drawn or sucked ue, as it were, therefrom to the bearing, and being carried 
around by the journal, shaft, or axle, is made to lubricate thesame. Secondly, 
in combination with the above, the inven'ion further consists in providing com- 
mun‘cation between the bearings of the journal, axle, or shaft, and the oil 
reservoir or reservoirs fr the surp!us oil or other lu'ricating medium to flow 
back into the same, Thirdly, in so supporting a bearing plate or other surface 
for the journal, which bearing plate is provided with a c fi between 
it and the oil reservoir or reservoirs, as to have a yielding elastic pressure 
against the journal. And Fourthly, in combination with the same, so con~- 
structing su h plate upon its outside, and projecting into the reservoir about the 
communicating tubes, as to form an air chamber or cushion or cushions about 
the same, and thus, ax the journal revolves, ¢rawing the oil up through the 
communic «tion by its own action or the action of the air cushion or cushions, 
or both comhined ; if any movement occurs to the piate an additional impetus 
is given to the oll, and it is made the more perfectly and fully to be diffused or 
supplied about the journal or axle. 

3197. R. P. FAUCHEUX, Kentish Town, London, “ Tobacco pouches, &c.”—Dated 
12th November, 1867. 

The inventor fixes on each side of the opening of such articles a flat steel or 
other suitable spring, such springs being connected together at their end in any 
suitable manner, so that by pressing upon the ends thereof the tobacco pouch 
or other article is opened, and by relieving the springs from pressure the mouth 
of such article is closed.—Not proceeded with. 

-, T EVANS, Walsall, Staffordshire, “ Buckles."—Dated 12th November, 
867 


This invention consists in making double buckles in such a manner that both 
parts of the buckles are muvable upon a centre or centres.—Not proereded with. 
3202 M. B. WesTHEAD and B. SMITH, Manchester, *‘ Arranging tapes, &c.”— 

Dated 12th November, \867. 

This invention relates. First, to that system of arranging tapes or other 
nar ow fabrics for which let’ers patent were granted to M. B. Westhead, dated 
2ist November, 1863 (No. 2930). According to that invention an elastic 
medium was used for detaining the coils of fabric and keeping them in form. 
The patentees now propose to dispen-e with the elastic medium and to place 
the coils or rolls of narrow fabric upon or against each other, with a dise of 
paper or other thn substance between them. The ends are brought through a 
slit or slits in the receptable, and any destred lengths may be drawn off for use 
without a general d'sarrangement, for which letters patent were granted to them, 
dated 29th April, 1867 (No. 1242). and consists in placing the narrow fabrics 
described in « tox or other receptacle, in whch a slit or slits are formed, and 
through which the ends of the pieces are drawn, to afford any required lengths 
for use. 
$204. a 2 Bapin, Paris, ‘‘ Bungs for casks, tuns, &c.”—Dated 13th Novem- 

86 


ber, 1867. 
This invention cannot be described without refe to the drawings.— Not 
proceeded with. 


3205. J. HumBy, Liverpool, “ Compound metallic plates.” — Dated 12th 
November, 1867. 


These improvements consist, First, in coating or covering plates of iron with 
spelter or z'nc instead of with tin or other metals as commonly practised, 
whereby they are rendered considerably cheaper than tin or terne plates. 
Seconoly, in coa’ing or covering flat plates or sheped plates of spelter or z'nc 
with copper, whereby they are red cheaper than plates of solid copper. or the 
inventor coats or covers with = plates of iron coated or covered with 
spelter or zinc as above stated.—Not proceeded with 


3207. J. D. SOALLEY, Burton-on-Trent, ‘‘ Treating casks to render them imper- 
vious.”—Dated \2sh November, 1867. 

For this purpose the patentee treats the casks with an hydrocarbon, that 
which he uses being a pure paraffin. The paraffin may be applied to casks in 
various ways. F.r example, the cask may first be heated by fire, or by filling 
it with hot air some melted parsffin may be then run into it, and the cask 
rolled about so that the par«ffin may be brought into contact with every part 
of its inner surface. If it be de-ired to impregnate the pores of the wood still 
more thorovghly with the paraffin, a pre sure of steam or air may be applied 
to the interior of the cask, 80 as to torce the paraffin into the pores. 

3213 T. TAYLOR. Wellington-row, Bethnal-green, London, “Apparatus for play- 
ing games of skill and chance."— Dated \3th November, 1861. 

This invention consists in the arrangeme:t of a board or table formed of any 
suitable material. and with a number of recesses in the central portion thereof, 
upon which board or tat le are used pieces of ivory, or other suitasie material, 
formed so as to si'de easily along the surface of the said board, to rebound 
fr-ely trom one anothe-, and to fit the recesses. The pieces may be of a 
circular, diamond, heart, or other suitable shape. The sides of the rd are 
fitted with an elastic cushion, and a semicirculer piece, which forms the head 
of the board, has a simiiar cushion upon it, and is made so that it can be 
reversed to enable another person to play from the oppo-ite end of the board. 
The pieces are struck with a flat circular-headed mace or hammer of ivory, or 
=, su'table = or they may be struck in any other convenient manner. 
3215. U. P. WoRFLEIN, Berne, Switzerland,‘ Instruments for joining blind cords 

and other cords "—Dated 13th November, 1867. 

Here, in order to form a union between the ends of suck cords, the patentee 
employs two c-iled springs of wire, into the end of one of which a hook is 
screwed or fixed, whilst the end of the other receives a corresponding eye in a 
similar manner. The coiled springs are respectively screwed on to the two 
ends of the cord to be jotned until the ends have entered sufficiently tar into 
the springs to be firmly held. The two ens of the cord thus furnished are 
then hoc ked together, and so an endless cord is obtained, which is able to pass 
very freely cver pulleys, such as Mind pulleys, and the elasticity of the springs 
seves to keep the cord tight upon the pulleys, and to compensate for any 
chenge in the length of the cord arising from vari in the mui the 
atmorphere. 

3218. K. MADGE Swansea,“ Apparatus for feeding metal plates to rolls." —Dated 
18th November, 167, 

This invention relates to the automatic feeding of plates to rolls. The 
patentee places the plates which are to be subm‘tied to the rolls in a pile upon 
a table, which may be convenien'ly fitted with adjustable side and end pieces 
for determining the position of the pile thereon, and he brings down upon the 
pile a sucker or pneumatic holder, which will adhere, by slight pressure, to a 
flat suriace. This sucker when raised will lift the top plate and deposit it upon 
ashute so situated as to lead the plate to the bire of the rolls. The sucker 
may consist of an elastic cup fitted in a holder, which may be carried by a 
transverse frame or other suitavle contrivance for moving the sucker to and 
fro between the pile of plates and the shute. The holder he makes hollow to 
admit air to the cup when the adhesion between the cup and the sifted plate is 
required to cease, and a valve fitied to the top of the holder will close the air 
pa-sage. The weight and pre-sure of the depressed transverse frame will bring 
the sucker hich it carries into close contact with the top plate and caure its 
adherence thereto, and the frame with its load will then, by means of suitable 
gearin,. carry the top plate from the pile and bring it over the shute leading 
to the ré'ls, At this t me air will be adm'tted to the cup by the raising of the 
air valve, and the plate will fall upon the shu e. This shute is so formed as to 
reject the feed if by accident two plates are deposited upon it instead of one. 
A provision of this kind is re quisite, as not untrequently two or more plates will 
adhere tog: ther and be carried up by the sucker and be deposited in the shute. 
3232. J. MORRISSON, Bi: “ Hem folders and tuckers sewi 

machines” Dated 14th November, 1667. ab ” 

This invention has reference to hem folders of the kind described in the 
Specification of a former patent dated 30th September, 1854 (No. 2175) 
In constructing bem folders according to the present invention the 
patentee furms the folder at the end of an arm hinged to a base plate, the 
arm being capable of vel: g turned on its hinge in a vertical plan. for the pur- 
pose ot introducing the fabric to be hemmed. The base plate is not fixed 
directly to the sewing machine. bat it is jointed by a rule joint or other joint to 
a connect’ny piece fix1d to the sewing machine By means of the jomt the 
base plate can be turned st pleasure in a horiz ntal plone out of the way «f 
the needle of the sewing machine. The arm carrying the folder is gradueted 
into inches and parts of and upon the arm Is a spring slide, by regu- 





stone, 
t of titaniferous iron sand, 
in the manufacture of grind- 
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the fabric is pas-ed under the folder and arm carrying it until 't comes 
the slide, which has been adjusted on 
tuck. 


3224. G. Kent, Holborn, “‘ Kneading 
14th November . 1867 


+ “a 





The p ims ng kneading apparatus with upright 
within the kneading vessel, between which rollers the dough is caused 
ing on 
in 


and its contents. 
substantially as described. 
3225. R. HARRISON, Dublin, “‘ Co-ks or taps."— Dated \4th November, 1867. 

his invention relates to certain improverents in cocks or taps suitable either 
for high-pressure water taps or cocks for steam, alr, or gases, under presrure. the 
object being to obtain an efficient steam or Huid-tight cock or tap without the use 
of a s'uffing box or packing as bi: herto required for that purpose, The thorvugh- 
fare through the cock is closed by means of a valve resting uron a horiz: ptal 
valve seat with a packing or facing of leather, in some cases applied either to the 
face of the valve or to its seat, or the valve may be conical and fit a conical 
valve seat, in which case all packing will be dispensed with. This valve 
opened and closed by means of a screw spindle, which epee 


sis 





valve and works inside a screw made in a conica! cap ited 
usual crutch, or by a bie kev, if preferred, or the screw spindle may 
engaxe with a female screw made in the cent-e of the valve iteelt. in which 


case the crutch for turning the screw spindie is fitted directly thereon, and a 
portion or enlargement is formed on the upper part of the spindle, which ts 
caused to ft accurately into the chamber of the tap or cock, which is also 
tapered or made conical to correspond to the said enlargement. The 

fitting together of these two conical surfaces prevents any leakage from the 
cock, and obviates the necessity for the usval stuffing box or packing. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THE SPECIFICATIONS FOR FrinisHED Inon: What they Are, and 
Whence they Come—THIN SHEETS, “TRIPS, Hoops, PLATES, AND 
Bars—AmeEnIcAN Apvicrs: California Pretty Good: New 
York Dull—Wnotze Home anp ForriGN DEMAND UNDER 
AVeRAGE—THE STRIKE: Men being Starved in; Their Balance 
Sheet: Total Sum Collected £475: Only 3s. 10d. a Head Dis- 
bursed : A Meeting Asked for, and Promised, but afterwards Un- 
heeded--East WORCESTERSHIRE TRADE: The Strike: Pig Iron— 
HARDWARES AND MeEtas: Localities and Branches Set Forth— 
Boarp oF TRADE RETURNS: Increased Export of Iron: SHOCKING 
Accrpent AT A Fog SIGNAL EsTaBLiSHMENT: Four Girls 
Ki 


THE specifications which have come to hand at the works this week 
have mn few from any market or for any one descri of 
finished iron. The denomination most in request is very thin sheets, 
Next come strips and hoops, then galvanising sheets, afterwards 
plates and bars. The thin sheets go not only into tin plates but 
also into those very numerous articles of dress which are manufac- 
tured in so large numbers in Birmingham, Sheffield, London, and 
Glasgow. The strips and hoops find a good sale in the leading 
home «nd also the chief foreign markets, and in 

and America, where hoops are still used for cotton —-. Fewer 
galvanised sheets are being rolled now than is usual for: is season 
of the year, either for our own market, for Glasgow, or for Australia 
or South America. Very much iron is galvanised in the Wolver- 
hampton district, yet there one of the leading firms was only too 
glad to give his men a week’s holiday this week. Gaaea, 
which city so many sheets are sent from South Staffordshire 
annually, is now quiet, if we may judge from the current demand 
the galvanisers there make upon this district. The Australian ports 
are too well stocked already to permit of any additions of impor- 
tance, nevertheless shipments continue to be made. The plates 
and bars are chiefly for civil engineering and shipbuilding purposes, 
with also a fair inquiry for the best samples of boiler plates for our 
leading marine and land yards. The general smithy demand for 
bars of reputable and long known brands, is pretty good in some 
quarters. 

The American advices are encouraging on Californian account, 
but New York merchants are doing very little excepting at 
ruinously low rates—rates that houses of standing will not touch 
for general qualities of merchant iron. The rail orders which find 
their way to Wales keep off a little of the competition in bars to 
bear a tensile strain that would be otherwise felt here. 

The whole demand is much under the average at this season, 
even including any orders which may have gone elsewhere in con- 
sequence of unsettled state of the labour market in South 
Staffordshire. But there have not been so ay cases of that kind 
as might have been looked for owing to the facilities that have 
been experienced here in the getting of puddled iron from North 
Staffordshire and Middlesbrough. 

The men are rapidly being starved in. Notwithstanding the 
statements which have emanated from the men to the effect that 
8s. per head bas been distributed, an official balance shows that 
from April 30th to May 25th £474 17s. 9}d. bas been received, 
including a loan of £4, of that amount has been contributed 
by this district. Of the rest the largest contribution was £24 from 

arrington and then £10 from the Whitton Park branch. On 
the other side £50 is set down as delegates and central committee's 
expenses, £214 19s, 10d. distributed May 11th at Js. 10d. per bead, 
and £208 19s, disbursed May 25th at 2s. to 1932 forehends, and 
1s. to 315 underbands. ——— some shinglers all the Wolver- 
hampton men have resumed, an be the chief brunt of the strike 
at and about Wednesbury. The chairman of the Ironmasters’ 
Association bas offered, at the est of the men about Wolver- 
hampton, to call the masters together if the ts will promise 
to convene representative men of the whole th Staffordshire. 
The deputation promised to return an answer, but nothing more 
has since been of them. 

From Dudley and East Worcestershire the report is to the 
effect that the mills and forges are in fair operation, and the strike 
may be said to be at an end. It is true that there are some 
puddlers out of employment, the masters either refusing to set 
them on or being unable to do so in consequence of their places 
having been taken by other workmen. For pig iron the demand is 
of a limited character, and first-rate samples are quoted 
£3 5s. to £3 12s, 6d. per ton. Large stocks of cinders and mine 
iron are still Leld by some of the principal makers, as they refuse 
to sell to any great extent at the existing rates. Many furnaces are 
out of blast. It has been a long time since the district presented 
such a gloomy aspect. The coal trade has been up to the present 
time in a languid state, but as the mills and forges have commenced 
operations it has somewhat improved. The demand for white 
ironstone and gubbin has fallen off, and have a downward 
tendency, but those who can hold prefer doing so rather then sell 
ata sacrifice. The labour market is still in an u state. 

The hardware trades of Birmingham and South Staffordshire 
continue to improve. The orders recetved during the week are 
about the same in quantity as last week, but there has not been 
many executed in consequence of the Whitsun holid»ys. Some of 
the manufactories have been closed all the week, but others 

don Thursday. Factors are receiving better order sheets 


at from 





from their representatives, and the continuation of fine weather is 
favourable to the prospects of a good autumn trade. The fre- 
quency of the applications to renew bills is roy om of as @ 
serious drawback to trade, prolonging, as it does, 
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im 
ing,, but. the Southern States:-are only small customers: 
prospects of. the crops of. grainvand: cotton in the Western States. 
are asicheering; The: Pacific : 
there being no inquiries for the heavy class,of goods 
these markets. 


not ‘doing much, 


Indies,.are meagre, and, until.confidence.is.restored, will be only | harbour-rates l 
small. The Canadian trade is tolerably good, and an improve-.| Llynvi and. Ogmore: Railway Act, :1864;»wiliabe: charged: l 
Soath America a | goods shipped or landed at Portheawl, exeep}'en’ iron, on 


ment. is anticipated in the. autumn, With 
steady trade is being done. To China and Japan a fair amount is 


being: done. but with South Africa trade’continues dull. From | imported free of rates. 
n -last.. week’s:-report. it was .stated. that a. block of coal. 


orders have been received. With foreign markets generally con- | had been sent. from the Gadby’s works to the Havre Industrial 


Russia and some of the northern Continental markets some fresh 


fidence is reviving. 

In the metal trades generally of Birmingham a fair, amount of 
business is being done, Some of the rolling mills are working full: 
time, whilst at others slackness is felt; The electro-platers, edge | 
tool makers, and tin -workers: are-molerately engaged. Manuf. 
turers of metallic bedsteads are well stocked with orders for | 
foreign markets, and gunmakers, excepting,in the birding branch, || 
are extremely busy. 

In. Wolverhampton. the: d d for japanned goods is steadily 
improving, the makers-of: hollowware and. other similar branches | 
have received more orders than haw been the case for some weeks. | 
In locks, bolts, and fire-proof safes the inquiries are.larger than 
reported a fortnight ago, 

A slight improvemont.is perceptible in the lock trade of Willen- 

and at Bilston the tray makers are doing more in: the 
“wired.” department, Colliery gear has improved in demand at 
the ironfoundries. 

In the Dudley district. the chain trade is disturbed by the 








recently organised Chainmakers’ Union, but apart. from. this the. 


prospects of the trade.are reported to be improving. Anchors are 

often asked for. The wrought nail trade is tolerably good. 
The Board of Trade-returns for April show that the exports 
e in metals is at least.improving, showing for that month a 


satisfactory increase both in the month and the four months over | 


which the returns extend. 


Four poor girls have been killed by the explosion of a fog signal | 


manufactory which happened at a few minutes to eleven on Friday 


morning last. The establishment belongs to Mr. Lilley, of Saltley, | 
near Birmingham, and consists of three sheds. In one the signals , 


are capped, closed, and varnished, and it was in this that the 
explosien happened when six girls were at work in the building, 
surrounded by about three hundred gross,. or upwards of 40,000 
signals: The signals areclosed by a small machine customary in 


the trade, but which is not thought difficult to derange, and one of | 
the deceased said before her death—‘*The press exploded.” Mr. | 


mee however, believes that the accident is due to the lightning 
which prevailed at about that time having ignited the varnish pi:. 
Two girls died in the building and two die’ at the hospital, where 
other two still lie shockingly burnt. The inquest has been 
adjourned fora month. The pecuniary loss is trifling. £20 would 
rebuild the shed, and the signals are worth not more than 8s. a 


gross. 





WALES AND THE ADJOINING COUNTIES, 
(From our own Correspondent.) 

Tue. Iron Trave: Gradual Strengthening of a Better Feeling: 
Increase in the Exportationof Railway Iron: Large Shipments 
tothe. United States: Better Employment at the Rail Mills of two 
or.three of the Leading, Establishments: Tolerab y Good Orders 
on the Books for the United States, and an Increase Anticipated ; 
Limited Inquiries from India. but Strong Hopes.of an Increase : 
The Russian Trade not so Good as Anticipated owmng to the 
Competition with Belgian Houses: Improved Vosition of the 
Hame Railway Companies calcu/ated to. Increase the Home De- 
mand-—THe Pic IRyN TRape—Tae Tinptate Trape— THE 
Steam Coat TkaDeE—OPENING OF PorTHCAWL, HarBour TuT 
Havae Ex wisition —CoMMENCEMENT OF THE ALEXANDRA (NEw- 
PORT) Docks—OPENING OF THE Forsst OF DsaN CxeNnTRAL 
Raitway. . 

THE Whitsuntide holidays have caused. operations at the various 

ironworks in the district to be caavahas Genial, but it is satis- 

factory to find that the. better feeling referred to in last week’s 
report as springing up in the iron trade is not only maintained but 
is being. gradually strengthened as time progresses, Although 
great depression has long existed in the trade it is gratifying to 
find that the Board of Trade returns for the month of April show 
a slightly increased exportation of railway iron, as there was also 
in the three previous months.. The increase is no doubt owing to 
the considerable quantity sent to the United States and British 
colonies, the orders for which have been the means of giving 
increase employment to the hands engaged ‘at the rail mills of 
two or three of the leading establishments, Some tolerably good 
ordera are on the books, and several large vessels are now being 
laden with rails at the local ports for the United States, with 
which business continues somewhat satisfactory; and as the 
impeachineut of President Johnson has been adjourned sine die, 
it is highly probable that the makers in South Wales will 
shortly receive additional orders from that country for the 
completion of the railway systems, and the relaying a large 
portion of the Delaware division. Inquiries from India con- 
tinue limited, but strong hopes are entertained of an 
increase shortly taking place in the demand. The East 

India Railway Company is about giving out a tolerably good order 

for rails and chairs, and considerable quantities will be required 

for carrying out the surveys lately made. The Seville and Xerez 

Railway Cowpany is also in the market for rails and other mate- 

rials, and it is pot improbable the order will fall into the hands of 

makers in this district. Rails will be shipped in a few days for 

Russia, but it uust be admitted there is not that amount of busi- 

hess transacte with the Muscovite.empire as many anticipated. 

Belgian wakers have, no doubt, secured one or two orders expected 

to have reached South Wales, and this week it is stated, alt ough 

not yet contirmed, that the Syndicate of Belgian Works has ob- 
tained another order for nearly 10,000 tons of rails and railway 
plant at a price below that given by Welsh makers. Sweden has 
sanctioned » loan of £2,000,000, which will shortly: be issued for 
the construction of additional lines, and although most of the 
orders uiay be executed by Continental houses, it will, to some 
extent, check the keea competition now being carried on. The 
improved position of some of the home railway companies will, no 
doubt, cause an addition to the demand for rails, and one or two 
of the lealing companies are in the market for several thousand 
tons of ruils, chairs, and plates, and it is pretty generally believed 
that home orders will shortly be more numerous and for much 
larger quantities than, has been known for several months past, 

Bars sell freely from £5 10s, to £5 1is.; pigs of the best brands 

command a tolerably fair sale, and prices are gradually hardening. 
Tinplate mukers are better placed for engag ts, the d d 

from A:merica keeping tolerably good, and, as a rule, the works in 
the district ure fairly employed. 

+ There is a good demand for steam coal, and merchants and ship- 

pers have a number of orders on their books, principally for the 








mail picket stations and Mediterranean ports, while to France and | 
other tureigu warkets about an average quantity is being sent. The | 


colliers are now working with something like regularity, and the 
effect is perceptible in the increased quantity of coal sent down for 
shipment, and as there is no lack of tonnage at the local ports 
clearances are very expeditiously made. There is a Government | 
contract in the marset for steam coal, and as the Admiralty lately ° 
determined to have none but Welsh coal used on board her 
Majesiy’s steamships contracts cannot fail to be more numerous. 


House qualities are in better request, and as prices continue low 


r to | is no doubt they will shortly occupy a more prpaiinent posi 
é orders arriving from .St.. Thomas’, West | the commercial. world than they. do at ipresent. time. 





_ 8Teat inducements are offered to: West of and Irish houses} profit’ 
ee ee ly doneat this'season’ 
year. 
The o _of Porshcawl. Harbour.on Monday will. afford 
| ine’ facilities for the e. and coal, which abound 
», in that-part of j De ially in the Liyavi and:|) 
Ogmore val where» gradually extended, 


leys, operations: 
with the additional facilities afforded exportation, 


E 


under the-sche 


3d. per tom will be charged, but iron ore and pitwood will be 


Exhibition. Since then an.immense block has been forwariled to 
the» same place from the Wyndham: pit, belonging to Messrs. 
Brogden and Sons, Ogwore Valley. It weighs considerably ‘m-ire- 
than ten tons, and.its removal fromthe working place occupied. 
rather more than thirty-five hours. 

The first sod of the Alexandra Docks at Newport has. been 
cut by the Lady Tredegar, and there are. now» about two 
hundred hands employed on the works: The undertaking, as 
originally proposed, involved. a capital outlay of £600,000, but at 
present it is only intended to proceed with one of the-still-water 
docks, leaving the second one until financial matters assume a 
more favourable aspect... The outer.lock.will be 350ft. between 
gates, 65ft. in width, and divided by-a pair of intermediate gates, 
| so as to form two locks or one great lock. Vessels of 1800 tons, or 
| steamers of 2500 tons, drawing 23ft. of water, will be enabled to 
| enter or leave over an average period of three hours on every tide 
| throughout the year. The.dock is to be 1500ft. in length and 
| 500ft. in width, having an area of 17} acres... The depth of water 

over the cills will be 35ft, average os tides, and 25ft. neap 
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)is'well maintained,-but the demand for Lancashire, South York- 
«ively languid. Shipments of 
from-from:the Tees have made on a considerable scale for 
Scotland and. Wales; exports have also continued to be made to 
the Baltic and to French and Dutch ports. The rail mills of the. 
district. are working up old contracts, but their future activity is: 
not considered to be well assured. Largeshipments for rails ha 
-however, been» made of late to Russia, Holland; and the U: 
States, andia: good order is: expected to be given out shortly on 
account of: the-Great Northern Railway Company. The bar iron 
trade is languid, but there is rather a better demand for iron for 
shipbuilding purposes. The foundries continue to turn outa con- 
siderable quantity of work.. Bolekow, Vaughan, and Co. (Limited), 
is preparing to blowin three new furnaces at Eston; these furnaces 
are 95ft. in height, and they are fittel with the most ap 
applianees, furnaces are expected to be ready in about a 
week}. they. will replace old ones going out. The state of the 
furnaces in the Cleveland group is as follows :—In blast, eighty- 
six; out-of blast, forty-seven. 

Several smoke prosecutions were heard before the Bradford: 
magistrates on Friday. At the close of the hearing Mr. aa : 
said:the magistrates were pleased to observe that most of the mill- 
owners had responded very well-to-the requirements of the loeal 
bye-laws as to the consumption of smoke, and had done all they 
could to abate. the nuisance. At the same time the magistrates 








tides. A graving dock 350fti long and 65ft. wide, i g 
with the outer dock. is also to be constructed. Cranes for dis- 
charging ballast and a double staith for loading vessels will be 
erected, also warehouses for bonding. The docks. will be con- 
nected with. the:entire railway system of the district: in the most 
| convenient manner by means of six intended branch lines of 
railway. 

| It inanihen an unusual thing for Welsh ironmasters to. manufac- 
ture their own locomotives, but for some days past a locomotive 
engine made entirely at the Rhymney Ironworks has been doing 
effective work in that locality. The engine has been constructed 
| with special reference to the requirements of the works, bat in 
appearance it in no way differs fromthe highly finished locomo- 
tives imported from the north, 

The Forest of Dean Central Railway, which has been so many 
years in: the course of construction, and which has met with so 
| many obstacles, has been opened for mineral traffic, but for the 
| present trains will only run three times a week. The line passes 

through the heart of a valuable mineral district, and its gradients 

being admirably adapted for any amount of traffic, cannot fail, at 
no distant day, to meet the requirements of either a passenger.or 
mineral line. Should the line be extended to Cinderford there is 
no doubt it would. become one-of the most profitable lines in the 
Forest of Dean. 





NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. 
(From our own Correspondent.) 

LiveRPooL: Birkenhead and its Finances: The Dock Line of Rails 
—Souta Yorksurre: The Iron and Coul Trades — East | 
Norrotk Raibway—Eunen Viapuct—THe Iron TRADE IN | 
CUMBERLAND—CoaL MINING IN SoUTH YORKSHIRE—STATE OF 
TRADE AT SHEFFIFKLD ~NoRTH-EaSTeRN District: Iron Ship- 
building: Hopkins, Gilkes and. Co. (Limited): Steam Yucht for 
Earl Vane: Hartlepool Hurbour Improvements: The Clevelund 
Tron Trade, &c. —SMOKE CuoNSUMPTION AT BRADFO.D. 


Wira regard to the Liverpool district it may be observed that the | 
accounts for the year ending April 24th, 1868, of the Birkenhead 
Commissioners, are of a satisfactory character, showing as they do 
a net balance to the credit of the township of £21,344. The ferry, 
gas, and loan accounts all showed a large surplus. At the last 
meeting of the Mersey Docks. and Harbour Board a letter was read 
from Mr, A. Shackleton, secretary of the Liverpool Roadand Railway 
Company, applying on behalf of the company and other omnibus 
proprietors, for. a reduction of the charge for using the dock line 
of rails; the letter was referred to the Works’ Committee. 

The iron trade of the South Yorkshire district does not present 
any material variation; a tolerable amount of business is being 
done at the principal works, all things considered. Rails and 
sheets are in fuir demand, and the same remark applies to Bessemer 
steel rails, tires, &c. There is no material improvement in the 
coal trade. The deliveries for London have not increased, and in 
engine fuel and secondary qualities of large coal for ! ancashire only 
a moderate business has beendone. The deliveries of steam coal to 
Hull and Grimsby are cowparatively moderate, considering that 
steamers have commenced running to the north of Europe. 

| The works on the East Norfolk Railway have been suspended in 
consequence of the difficulty experienced for the present in raising 
the necessary capital. 

| The ceremony of keying the large arch of the Ehen Viaduct ona 
branch uniting the Cleator Railway to the Furness Railway has 
just been performed by Mr. R. White, the resident engineer. The 

Ehen viaduct is a work of considerable magnitude, crossing, as it 

docs, two reads, a mill race, and the river Ehen. It is composed 

of six openings. Two of these are spanned by iron girders and the 
remaining four by arches of stone and brick, the one over the river 
, being upwards of 60ft. span. The. work bas been designed by Mr. 
| White, uader the direction of Mr. G. B. Bruce, of London. 
| The iron trade of Cumberland and North L hire t 
| dull. Messrs. Gilmour, of Glasgow, are, however, erecting new 
furnaces at Maryport. The West Cumberland Iron Company is 
pretty well employed, chiefly with orders for ship plates from Glas- 
| gow and Belfast, but taking a general view of matters we find that 
| out of forty-two furnaces in the district seventeen are out of blast. 
| The price of ordinary hematite has fallen almost below the cost of 
| production, and large stocks of pig have accumulated at nearly 
; all the works. 
| It is understood that several new collieries are about to be 
| Opened out in the South Yorkshire district, Among those spoken 
of is one on the estate of Earl Manners.near Wath, and another 
on the line of the Denaby Main. 

Some improvement is noted in the state of trade matters at 
Sheffield, although the amelioration is only gradual. There is a 
fair demand for steel for manufacturing purposes; an average 
trade is being. done in most descriptions of railway material, 

| although there is. perhaps scarcely so much inquiry for steel rail- 
way rails, 

As regards the north-eastern district, we may note that iron 
shipbuilding at Shields is tolerably active. Messrs. Redhead and 
Softley, of South Shields, are building a 500-ton iron ship for 
French owners; a large iron tug fur London; a twin-screw steamer 
(which will be employed for towing purposes), for Captain 
Robertson, of Constantinople; a tug of 100-horse power for 
Liverpool, &c. The same tirm has.also some marine engines on 
hand. Messrs, Richardson, Johnson, and Co., of South Stockton, 
are making some large bars intended for the screw piles for the 
Hoogley viaduct on the Madras Railway, and to be erected by 
Messrs. Head, Wrightson, and Co., of South Stockton, under the 
inspection of Mr. Robert May. Yesterday (Thursday) week the 
annual meeting of the shareholders in Hopkins, Gilkes, and Co, 






















































would end to pel engine tenters to a to the best: 
advantage the apparatus placed under their control. 
PRICES ‘CURRENT OF METALS AND OILS. 
1868 1807. 
COPPER—British—cake.andtile,} £8. d £8. d) #8. 4d. £8 @. 
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Sheets, singles in Londo 95 0.. 60 910 0. 000 
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Swedish .....-sesece.ese-ee+| 10°0 0.. 10 5 01 10 5 0.. 1010 © 
LEAD. Pig, Foreign, perton....| 1810 0.. 0:0 0} 191% 0.. 0 0 O 
ae eee 21 5 0.. 0 9 0] 2115 0., 22 0 0 
Other brands .....0. se... | 19'7 6... 1910 0-19 17 6., 20 2 6 
ear 20 5 0.. 0 0 02015 0.. 0 0 0 
BGAN we 15.50 44 40+d00-00 2219 0.. 2215 91/23 0 0.. 0 0 0 
Red or miniam........ «os | 2015 0.. 21 0 O} @ 0: 0,.. 21°95 @ 
White,dry.. — ... 27 © 0.. 29: 0 0} 29 0 0.. 29100 
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QUICKSILVBR, per bot. . 617 0.. 0 0°%- 647 63, 0 0°0 
SPELTER, 5 lesian, per ton 20 10 0.. 2012 6 2019 °6., % 2 6» 
English V & 8 .....006 120 5 0.. 20 7 6 0:0 Mw 0 0 0 
ZINC, ditto sheet .. ....... .. | 25 10-.0.. 26/0 0) 27 O-Or 0 0-6 
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TIN, Banca, per cwt........2.. ato 0. 00 " 411 0... 4123 0 
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For arrival ..--.+« peceeee 412 0. 4121) 461%. 47 0 
417'0.. 418 1 48 0... 4 9 0 
418°0.. 419 9 49 0. 410 0 
6 00.. 5 1 % 481 O04. 4-12 © 
20. 89°08 154/704. 3 SLO 
‘ 1 3"O. 2°91. 
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Tar Rvyocorn BripGe.—In our number of the 29th June; 1866,’ 
we illustrated and described this bridge, which was then in course: 
of constraction. On Wednesday, May 27th, the bridge being 
sufficiently completed, the private: testing took place under the 
direetion of the chief engineer of the’ London and North-Western: 
Railway, Mr. William Baker. Diiring the af ternoon of that day 
sixteen large six-wheeled locomotives and tenders, weighing about 
forty-eight tons each, all loaded and in. full working trim, were 
drawn over the bridge, and as the staging of one of the openings 
was still standing, a series of gange points were fixed and registers’ 
taken under various loads, The result was that the greatest 
deflection in the centre of the 305ft. span, with the sixteen 
engines all on, was barely ljin., withr a permanent set of three- 
eighths ‘of an inch after the loads were taken off. The sixteen 
engines were used again on Thursday morning, and the several 
spans tested under various loads, ull of which were equally satis- 
factory. The following genticmen were present during the 
experiments:—Messrs. W. Baker, C.E., chief engineer; Francis 
Stevenson, C.E., assistant engineer; L. B. Wells, C.E., resident 
engineer; Alex. Ogilvie and John Evans, on behalf of the con+ 
tractors, Messrs. Brassey and Ozilvie; John Cochrane and 
Ashton, on behalf of Messrs, Cochrané Grove and OC 
contractors for the ironwork; Eilward Thornhi', H. Oaver 





(Limited), was held at the office, Middiesborough. The report pre- 


sented was adopted, but no dividend was declared, the balance of 





H. S. Hallett, H. Footner, J. Dawson, — Pehlier, J. Spragg, 
J. Reid, and F,.Malliben, 
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THE CONSERVATION OF FORCE. 

In a former article we defined work as an effect of force. 
We also fouhd that the vis viva of moving bodies is equiva- 
lent to work; or that motion, which may also be looked 
upon as an effect of force, can be converted into work. 
The vis viva of a given body is for this reason called its 

’ energy, or the work accumulated in it. It is now a ques- 
- tion we will examine whether other sources of work besides 
vis viva exist in nature. 

Tracing back the motion of a steam piston to the steam, 
and the development»of the steam back to the heat gene- 
rated by the rapid’ combination of the oxygen of the air 
with the carbon and hydrogen of the fuel, we find that our 
most plentiful source of work is heat. The steam engine 
is a striking example of the conversion of heat into work; 
and the heat reappearing in/a badly lubricated bearing is 
an instance of the production of heat from work. Accord- 
ing to the old caloric theory, heat was looked upon as im- 
ponderable matter. This would tend to the conclusion 
that matter, or at least one particular kind of matter, could 
be converted into work; or conversely, that matter could 
be created by doing work. This mere statement is of itself 
areductio ad absurdum of the caloric theory. Not heat 
alone, but also electricity, magnetism, light, and chemical 
action in general, are able to produce work directly. 
These phenomena were hence formerly termed physical 
“forces.” But for the last twenty years natural philoso- 
phers have been gradually coming to regard them as no 
true forces, but equivalents of work—that in one word they 
are able to produce mechanical work by means of a certain 
vis viva, which is due, not to thé motion of the whole body 
influenced by electricity, magnetism, light, or chemical ac- 
tion respectively, but to motions of the molecules of the given 
body. Heat is in fact now regarded as a mode of motion. 
A body of a certain temperature therefore contains a cer- 
tain amount of accumulated work. From this point of 
view heat can do work, or properly speaking, heat can be 
converted into work, and vice versa, work into heat. We 
do not know the way in which these molecules move, and 
it is almost as difficult to form an idea of these infinitely 
small particles as of infinite time or space. But this theory 
throws a very bright light on fond gee natural pheno- 
mena. It forms connections between facts once regarded 
as widely apart; and, above all, clear ideas can be con- 
ceived of the different sources of work. 

For instance, while the ‘great problem of the old 
alchemists was to discover the philosopher’s stone, that of 
the empirical mechanician was—and is still, as the patent 
lists of all ‘countries. prove—to find out a perpetual 
motion. Now the newly-discovered law of the con- 
servation of force proves that a perpetual motion is 
impossible. “According to this law—the greatest discovery 
of this century—force can neither be annihilated nor 
created; and the sum of all the work done, together with 
all the vis viva of ‘the world, is likewise unchangeable. 
When work is done, vis viva disappears; and when vis viva 
is produced, work disappears. 

Thus all work disappearing in the friction of our 
machinery, although commonly for human purposes, 
is not lost in nature. It is not annihilated, - but 

’ regained in the form of heat, and haps light, or 
’ electricity, or even magnetism. In this way a falling 
body, before it strikes the ground, has a certain vis viva— 
. a. certain. amount of work is accumulated in it which 
suddenly disappears on its stoppage by the earth. The 
.- blow is the cause of several physical effects. We hear a 
» noise, which consists of a motion of the air, and in which 
‘ a‘portion of the work disappears. Another portion of 
the vis viva is converted into the work of crushing or 
compressing the substances on which the body falls. But 
the greatest portion is generally converted into heat. When 
a shot strikes. an iron plate, as we have ourselves seen at 
Shoeburyness, an’ instantaneous flash of fire spreads itself 
' jike a sheet of lightning, but with a ruddier tinge, -over 
almost the whole surface of the target. ‘ At least a portion 
of this fiery flash is produced by the actual combustion, by 
- their rapid projection through the air, of iron partieles 
crushed down and splashed, so to say, round the point of 
impact. It is, in fact, but on a larger scale, the same 
effect as that produced by the armed’ hoof of a horse on 
the pavement, or the blow of the old-fashioned ‘steel 
on the flint. Our falling body, or the shot, is heated—in 
the latter case, for instance, unbearably so. Thus the 
entire vis viva is converted partly into work, ly into a 
vis viva of the surrounding air, and partly into the vis 
viva of that peculiar motion termed heat. And, as in the 
case of the shot, we may even have a production of light, 
and possibly of electricity. 

In all cases wherein we are able exactly to determine 
all those quantities it will be found that the sum of the 
work done, and of the vis viva disappearing in the form 
of heat, are exactly equal to the vis viva lost. It was 
thus found by Joule and others that one unit of work = 
one foot-pound, or a corresponding amount of vis viva, is 
converted intonearly 0°0013 units of heat—one unit of heat 
being that amount of heat required to raise one pound of 
water to the temperature of 1 deg. Fah. Conversely, one 
unit of heat converted into work gives 772 foot-pounds of 
work, or, as it is generally expressed, one unit of heat is 
equivalent to 772 foot-pounds of work. The number 772 is 
thus called the mechanical equivalent of heat. As one 
pound of coal gives on an average 15,000 units of heat, the 
work —— to the heat produced by burning one 
pound of coal would be = 772 x 15,000 = 11,580,000 foot- 
pounds, 

This appears an astoundingly high number to those who 
know that there are only 33,000 foot-pounds in a horse- 
power exerted for one minute; and, in fact, only a fraction 
of this theoretical effect is developed in our steam engines. 
There are the usual losses due to the imperfect furnaces 
and engines, and also in tearing asunder, so to say, the 

icles of water to form steam. But it is also theoretically 

impossible to convert, by means of any heat engine, al/ the 
heat into useful effect. A part of the heat always remains 
in the form of heat. The conversion of heat into work is 





ouly possible when heat flows from a body of higher tem- 


paeiere, through a suitable ap; over to a body of a 
wer temperature. Thus in steam —_ heat con- 
veyed in the steam flows with it from the boiler through 


the engine and into the condenser, or directly into the 
atmosphere. A part of the heat is thereby converted into 
work, but another portion must flow into the air if any 
work isto be done. Dr. Rankine ex the law of the 
efficiency of what he calls an elementary thermodynamic 
engine by stating “that the heat transformedinto mecha- 
nical energy is to the whole heat received by the fluid as 
the range of temperature is to the absolute temperature at 
which heat is received.” It would take too much at 
present to explain how this law has been deri The 
amount of the heat which cannot be converted into work 
and flows over depends in our steam engines on the tem- 
perature of the steam in the boiler,and that of the condenser 
or of the atmosphere. The less the difference in these two 
temperatures the greater is this loss. 

e most perfect heat engines are those constructed by 
nature. We mean living animals. The work they can do 
is ee by a process similar to that of fuel burning in 
a furnace. All food that is capable of digestion can also 
be burnt to produce heat. In the body, food does indeed 
combine with oxygen much slower than if it were burning 
directly in the air, but.it nevertheless undergoes the same 
chemical action. Both processes and their results are 
similar. The heat produced in the body is also convertible 
into work, and in a highiy economical manner. Animal 
power would therefore the cheapest source of work if 
animal food were as cheap as the coal with which we feed 
the furnaces of our heat engines. It is an re-toa 
fact, showing an instructive parallelism in ‘the his o 
science, that while Mr. Joule was directed by a considera- 
tion of the steam engine to the discovery of the thermal 

uivalent of work, or the mechanical equivalent of heat, 

yer and Helmholtz, in’Germany, both’ physiologists, 
were directed by physiological facts to its independent 
discovery. 

Electricity, light, and chemical action stand in a similar 
correlation to work. Magnetism, when in combination 
with motion or with electricity, can also be added to this 

up. Chemical action is used either to produce heat, as 
in combustion, or electricity, as in our galvanic batteries. 
Electricity, and the magnetic actions produced by it, are 
especially adapted to certain peculiar kinds of work, such as 
are required in telegraphy. Light, which is alsoa mode of 
motion, and which has, therefore, a certain vis viva, is not 
powerful enough to be used as a source of work. But we 
really produce light by mechanical work. The cheapest 
ma’ hg of producing the light required for our lighthouses, 
as also in some processes of photography, is by converting 
the work of a steam engine, by the aid of a eto-electric 
induction apparatus, into electric currents. e combus- 
tion of the coal produces heat; this heat is converted into 
work in the engine; this work produces electric currents; 
and at the top of the lighthouse these electric currents are 
transformed into light of the greatest intensity. The cycle 
can be completed by tracing back the origin of te coal 
itself. By chemical action the heat from the sun on the 


growing plant was converted into work done against 
chemical forces. The sun is, therefore, the gr@at source of 
work. It ‘can also be shown that the werk done in 


pulverising fuel, whether coal, or as sawdust or shavings, is 
again obtained by appropriate methods of combustion, in 
the increased heat they produce. This deduction from the 
law of. the:conservation of force—to which also the advo- 
cates of liquid fuel could 


int with propriety—will be 
more fully explained in a st 


quent article. 





TRADE UNIONISM. 
No. I. 

“Wit regard to machinery, I am clearly of opinion that in 
the course of a few years there must be an immense change; and 
if I were to begin life again and to be the manager of mechanical 
works I should rather begin in Belgium than in England, because 
the Belgian workman (and the French workman too) is extremely 
steady and industrious, and there is no reason why machinery 
should not be manufactured much cheaper in Belgium and 
France than in England, chiefly because of trades unions.” 

These ‘are the words of Mr. Charles Markham, the engineer 
and managing director of the Staveley Iron and Coal Company, 
who employ between 4000 and 5000 men and boys. Mr. Mark- 
ham has had the management of that company four years. 
Previously to that period, as many of our readers are well aware, 
he was for thirteen years assistant-engineer on the Midland 
Railway, and in 1846, and until after the coup d'etat, he was the 
managing partner at some ironworks at Marquise, in France. He 
spoke them on the 17th March last, when he was under examina- 
tion before the Trades Union Commissioners, and they were in con- 
nection with a reply he gave toa question put by Mr. William 
Mathews, who is the ironmaster upon the commission, and who 
asked—“ If the wages of ish workmen were to advance very 
materially beyond the rate in ium, work now done in England 
must of necessity go to Belgium, must it not?’ The last 
part of the answer we have given. The first part of it was 
to the effect that with regard to the coal and iron trade the 
writer did not think it would, because of the immense facili- 
ties for manufactures that we have in this country. The 
quantities of coal and ironstone here are so large,, compared 
with what they are in Belgium and France, that he thought we 
had advantages in this country so largely in favour of England 
that in coal and iron England would always maintain its supre- 
macy. These views with reference alike to the foreign competi- 
tion in iron and coal and in machinery are in every way similar 
to those of Mr. Hewitt, the American ironmaster, whose testi- 
mony before the commissioners and in his official blue-book has 
been made known through THe ENGINEER. 

British operative machinists are accustomed to make light of 
the skill of the foreign workman, but Mr. Markham, than whom 
we can hardly have a better authority, says that in his judgment 
a Belgian or French workman is as good a workman as an English- 
man. When he wasalad he used to talk of two Frenchmen being 
equal to an Englishman, but when he had the ironworks in France 
he came to the conclusion that the French and Belgian workmen, 
in point of money value, were worth more to him than the 
Englishmen. At one time he had from 500 to 600 at Guines 
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pal secre It was not awieh of success which 
drove Mr. Markham from France, but the French Revolution, 
which brought about an entire collapse in the trade of that 
oye 3 though aie. Moreen Sian treet ee 1846, 
and left it early in 1849, yet he and his partners a large 
‘sum of money whilst were there, in addition to paying 
the capital which they’ wed. i 7 
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have not been carried on since that time, those who read 
‘Plimsoll’s letters in the Times will remember that the 
Works have since been carried on Mr. 


English capitalists which has been a. miost’ successf 
The late Mr. Allcard and the 
gentlemen of whom Mr. Mar 
that they made large fortunes at Rouen. Then Mr. 

at Liege, is another Englishman who has in the 
manufacture of machine abroad ; and . Markham 
reminded Mr. Roebuck, who desired full information as to 
the extent to which foreign-made machinery is interfering with 
British made, that there is a very large locomotive establishment 
in Prussia which is gaining a good position in the trade. 
In his opinion there have been “most gigantic strides" in the 
improvement of machinery in ium and Prussia, comparing 
1851 with 1867. English capital, he felt, will seek investment 
in the production of machinery abroad. He had been asked 
himself to go out even to Spain, there to establish similar works 
to those which were carried on as described, so successfully by 
Messrs. Allcard and Buddicombe, but he refused to gov. The 
competition was at p t rather prospective than existing, and 
that from France was likely to be very powerful. .In regard, 
however, to the Creusot Works in that country, it had pegun, as 
might be inferred from the locomotives made there, w were 
now running upon the Great Eastern. 

The commissioner, who ought to know, then put questions, 
which, with their answers, are by no means cheering as to the 
future, if the same state of things which has brought about the 
change continue long to exist. Sir D. Gooch inquired— 

Has there not of late years been a great demand for English capital in that 
particular (locomotive) branch of machinery in this country ?—Mr. Markham : 
There has been agreat development during the last twenty years of machinery 
and tool shops in this country until the last year or two. Sir D. Gooch: Now 
the times have changed ; the French have improved very much ; business in 
this country is getting slack, and the time is coming when the circumstances 
will be changed ?—Mr. Markham : I think so. 

Replying to questions put by Mr. Hughes, Mr. Harrison, and 
Lord Elcho, Me a aid’ not think that, the force of his 
assertion as to the docility of the Belgian operative was much 
lessened by the fact that recently troops had. been called out 
there in connection with certain colliery disputes; and there are 
few persons who have ever spent even a little time upon the 
Continent who will not recognise the: force ‘of explanation. 
“ A few men,” explained Mr. Markham, “ get to; sometimes 
and they excite a large crowd, and a takes place; 
and in France and Belgium things are very different from what 
they are in this country—they make a great deal more of such a 
thing there. If there is the least disturbance there, you find a 
great mass of soldiers brought from. all parts.” It had been 
stated in evidence to the commissioners that the reason why 
men could be got at lower wages in Belgium was that the men 
there had got fond of their own. This was not, however, the 
case with many of Mr. Markham’s men, either at the Marquise 
or the Guines Works, at which together some 1500. or 1600 
hands were employed. Both those establishments are situated 
between Calais and Boulogne, and a operatives were 
a great many Belgians, who, of course, no land in France. 
But the Frenchmen, who had land, were not better off in any 
marked degree, for the plot of land which they possessed was 
only equivalent to the labourer’s garden in this country. Very 
little use can therefore be honestly made of this land matter as 
a reason why continental workmen can afford to work at so much 
lower wages than we are compelled to give to Englishmen. 

Mr. Markham, every one who knows him will agree with us, 
is not the man to object. to give a “fair day's 
day's labour.” The fact that all through the Staveley concern, 
where, excepting a few moulders, no union men are employed, as 
high wages are paid as are given in concerns subjected to union 
domination, is practically conclusive on this point. % 
Mr. Markham has been connected with the working classes at 
least twenty-five rar has had to deal with large bodies of men 
all his life, and his sympathies and feelings are all with them. 
His views, therefore, upon the action of unionism may be 
regarded as strikingly impartial. He has always, he says, taken 
the greatest interest in the way they (unionists) have carried on 
their business, and he adds—“has always had a great dread of 
them.” Following up this expression of personal distaste of such 
combinations, he went into a description of what took place on 
the Great Eastern Railway in 1850; Mr. Markham was con- 
nected with the Great Eastern when the strike of engine drivers 
took place; “and (he remarked in reply to Mr. Mathews) a more 
wicked thing, I believe, was never done 7 trades union people. 
Mr. John V. Gooch, who was formerly the locomotive engineer 
of the South-Western, came to the Great Eastern, and some two 
or three men misconducted themselves and were fined by him. 
Nearly all the engine drivers sent in their’ notice, and the result 
was a general strike upon the railway. ' I took a very active part 
in that struggle. The great body of the men left the service and 
thal? places Wave S04 Sey ce and the difficulty was got 
over without causing public inconvenience, but the poor fellows 
who gave in their notices were di od _over.all the country, 
and they suffered great privations. I think a more wicked and 
wanton strike was never started than that. 

“ Wicked and wanton” it would seem to have been in Mr. 
Markham’s views, alike in its contemplated effects upon the class 
from whom the engine-drivers spring, upon'the railway company, 
and upon the general public, for'in a letter which -he wrote to 
Mr. Gladstone, when that member was about to receive a oo 
tation of trades’ unionists, he explained the practice against 
the strike was aimed, as follows :—“ For poe Rw past it has 
been the policy of railway companies to employ lads as engine- 
cleaners, and gradually to them to the position of drivers, 
and to give a preference by promotion only; and most railway 
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To such a man let operatives listen, though 
heard the name before, when he says—“ Limitation of appren- 
tices is the most cruel injustice to i 
} one of whom, however, have been brought up in the belief of 

benefit or such limitation. It is clear that where the number 
of apprentices is limited the children must become common 
labourers, or soldiers, or be maintained by their parents or. the | 
sy a Let them further heed when he says—“ The attempts | 

t have been made successfully by trades’ unions to prevent a 
man from putting forth his whole strength, and preventing him 
from earning such 4 sum as is suitable to his wants and require- 
ments, is 4 gross injustice against the skilful man.” The remedy 
for this injustice is to be found in piecework, and in that remedy 
Mr. Markham finds a simple means by which trades’ unions may 

_no longer be a disastrous incubus upon British commerce and 
British industry. Before the commissioners, and to Mr. Glad- 
stone, he says—“ I believe in everything being done by contract 
and piecework. I think that it will become universal; and that 
the only mode of getting rid of trades’ unions will be by adopt- 
ing a universal system of piecework.” Certain features of the 


sp a m, as carried out under Mr. Markham’s direction 
'y, amongst others, the chief foreman of the Staveley foundries, 
who is described by Mr. Markham as having been “right-hand 


man to George Stephenson,” will be sketched in our next notice 
of the union evidence. 





THE HAVRE EXHIBITION. 


(From our own Correspondent.) 

Tux galleries of the Exhibition are being got rapidlyinto order, 
and the commission has given notice that on the 15th instant, all 
cases, opened or unopened, will be cleared out of the building. 
One Parisian journalist stated last week that there was little or 
nothing in the building. This must have been a slip of the pen, 
or something worse ; the galleries were full of goods on the open- 
ing day, so much so that it was difficult to move about, except 
in certain where the exhibits were already arranged. There 
is little doubt that on, or very soon after, the date mentioned 
above, the exhibition will have abandoned its dishabille, and be 
perfectly ready to receive visitors. 

To give an idea of the importance of the Exhibition, it may be 
mentioned that it covers about twelve acres, and that the four 
sides of the quadrangular piece of ground on which it is esta- 
blished are occupied by galleries eight yards in width, with 
outbuildings in more than one place to supply additional space; 
besides this there is a range of cafés, restaurants, buffets, shops, 
and other establishments, against the inner wall of each of the 
four main galleries, looking towards the enclosed garden, with a 
broad verandah in front after the plan of the Paris Exhibition. 
The buildings of the Havre Exhibition are of a different charac- 
ter to those of the Paris Exhibition ; the walls are of brick 
in panels of alight colour, bordered with red, the roofs and 
verandahs are of wood, and the light all from above; the walls 
not being very high the light is generally sufficient, and where 
no high cases interfere, excellent. 

The garden contajns a number of constructions of various 
kinds, some completed and others not. In the first place, in 
the centre is the aquarium, which deserves special notice. It is the 
work of M, Lennier, the conservator of the Havre Museum, and 
does him infinite credit ; it is the largest, most simply arranged, 
and best lighted aquarium that we have seen in France or 
England, and moreover it was ready for the o— day. M. 
Lennier has chosen Fingal’s cave as the model for the outside, 
the walls being built up of black hexagonal columns in imitation 
of the basaltic formation. The top is roughly covered with 
cement ; around the base are masses of simple rock work, and 
beyond this a canal of salt water in which four seals, two of them 
fine fellows, four or five feet long, seem very comfortably esta- 
blished. The interior of the structure is an apartment mea- 
suring 150ft. in length by about 50ft. in width, with forty-two 
tanks of uniform dimensions, the faces being 6ft. by 3ft. The 
sides of the cave or hall are straight, being only broken by a 
semicircular grotto on each side opposite the centre; these 
grottos contain illustrations of the fauna and flora of America and 
Africa respectively. All the tanks but two are devoted to salt 
water fish, molluscs, crustacea, and reptiles. M. Lennier has 
avoided the faults of the aquariums at the Paris Exhibition: 
his floor is level with the ground outside, and the entrance and 
exit, at the two ends, are merely marked by masses of basaltic 
columns. 

The club-house was also finished for the opening day, the 
banquet being given in the central hall, which could easily 
accommodate four hundred persons to dinner. On each side of 
the hall are large apartments, one being occupied by a Parisian 
restaurateur, and over each of these isa fine broad gallery. The | 
restaurant is open to all, and the fee for the use of the | 
club-house is trifling. A large conservatory is nearly finished, | 
and the garden is dotted with structures devoted to special 
exhibitions, confectionery, and othe establishments. 

The number of exhibitors is wbout three thousand, not 
including those connected with annexed exhibitions of works of 

,art. The two groups of navigation and fishery occupy, naturally 
here, the place of honour—the front gallery of the building. 
The former includes not only models and plans of vessels of all 
kinds, rigging, fittings, stores, instruments, and charts, systems 





of signals, boats and apparatus for saving life, but also the chief 
articles of exportation; while the latter comprehends river as 
well as sea i and all that appertains to both. The 


aquarium is the natural compliment of this group. These two 

ups include more than 2250 exhibitors of all countries, with a 

ir sprinkling of English, including Canadians, but not so many 

as might have been expected. Northern Europe and the United 
States contribute a good many exhibitors. 

The number of applications for space proved so much larger 
than anticipated that nearly the whole of the gallery destined | 
originally for works of art has been taken for the industrial exhi- | 
bition. The only departments of fine arts left are a small collec- | 
tion of ancient pictures and specimens of ornamental art, and 
that of musical instruments, and these are both in perfect order. 
For modern works of art an additional gallery is being prepared, | 
which will be ready in a short time. 

The official catalogue of the Exhibition is published by Messrs. 





. France; the 


mission in Paris last year. The catalogue is sufficiently full 
without being at all unwieldy. 

A visit to Havre will form a useful as well as agreeable trip 
this summer. Apart from the Exhibition, the town itself is 
highly interesting as one of the largest commercial ports in 
docks are very extensive, and those interested in 
such works will see a large new basin in course of construction, 
one portion of which will shortly be opened. In addition to these 
attractions, it may be mentioned that the environs of Havre are 
highly attractive, while the short distance from our own shores 
is another recommendation. 

In a short time we shall be able to give a detailed account of 
the various sections of the Exhibition. 





FOREIGN AND COLONIAL RAILWAYS. 


‘WE return to the new lines which that immense undertaking, 
the Paris, Lyons, and Mediterranean Railway, has now on hand. We 


have ly referred to the new lines of the old network and the 
new lines in progress in ia; we now pass to the new lines of 
the new network which are being proceeded with in France itself. 


The lines of the new network in operation ted at the close of 
1867 a total length of 1085§ miles, of which no less than 1543 
miles were opened for the circulation of trains in the course of 1867. 
The works undertaken on the new lines of the new network opened 
previously to 1867 comprised last year the extension of a certain 
number of goods stations, the establishment of new lines for 
stations, and some works for enin, 
the slopes of cuttings carried through clayey lands. We shoul 
rhaps specially mention modifications introduced into the 
ontargis station lines for the junction of the line from Corbeil 
and the construction at Gimouville, in replacement of the Pavilion 
station, of a transhipment station between the line from Nevers to 
Roanne and the canal lateral to the Loire. The lines of the new 
network on which works of construction were principally carried 
out in 1867 were ten in number. The first of these lines was that 
from Corbeil to Montargi for a distance of twenty miles 
between Corbeil and Maisse in January, 1865, the Corbeil and 
ontargis line was made available for the circulation of trains 
throughout, May 6th, 1867. On a line from Roanne to Lyons, 
vid Tarare, two sections from Roanne to Amplepuis, and from 
Tarare to St. Germain-au-Mont-d’Or were opened in 1866; and in 
1867 the intermediate section of 84 miles was continued; the 
works are now entirely ——- with the exception of the 
great tunnel of Sauvages, yards in length; even this tunnel 
is fully pierced, although some of the masonry work remains 


shunting purposes at 


Indiana, 2306 miles ; Illinois, 3224 miles; Michigan, 1463 miles 
Wisconsin, 1037 miles ; coe pg ped miles; Towa, 1283 miles ; 
Nebraska, 555 miles; Missouri, miles; Kansas, 494 miles 
nil ; California, 383 miles; Nevada and Utah, 30 miles 
iles. These figures indicate great energy 
vigour, but the weak point in American railways is that they have 
not been constructed with so much ope ae eee and European 
lines, and that their works present far less durability. 
In consequence of oe increase of traffic the last 
rd or two ae ee : = of France reson the he ig me of 
com; ve found it necessary to execute a great num 
of minor 2 ery works on the old lines. Thus, at Amiens 
station various modifications have become necessary i 
of new requirements resulting from the opening of lines from 
Rouen to Amiens, and from Amiens to Tergnier. works 
were completed in 1867, as well as others also necessitated by the 
company’s growing business, and compri the establishment of 
new terminal lines and an additional shelter for locomotives. The 
station now affords satisfactory accommodation for the five 
_— seunies into it a So Rouen, Boulogne, Lille, and 
new n, 
ee bas bonn cumaiatal ab Lille. a eae 
at the frontier stations of Jeumont, Feignies, and Tourcoing 
having become insufficient, it has received the necessary extension. 
Definitive buildings for ge pe have been substituted for pro- 
visional buildings which still existed at Lafére, poe = | 
Corbie, Raismes, Ardres, and Arnéke. A special quay co 
with a long portico has been established at Boulogne for the 
service of the trains on the Calais and Boulogne line. In order to 
facilitate international relations more and more, and in compliance 
with wishes or both by the lish and the ch 
Governments, the company executed and brought into use in 
August, 1867, a ial line, nearly a mile in length, from the 
Calais station to the sea quay. P. are thus conducted to 
the point of the jetty so as to meet the Channel steamer. In 
order to avoid confusion and delay the directors have enlarged 
the sheds at La Chapelle, Sannois, Pont-Sainte-Maxence, 
and Bohain. It has been necessary to replace by a more extensive 
construction the buildings, devoted to in the Aulnoye 
station, which will become a bifurcation station. New goods sheds 
have been established at igny, Caffiers, Vierzy, and Port-aux- 
Perches. M any other works of more or less extent and importance 
were also executed by the company last year, and to these we 
must make allusion on some future occasion. 


Be 





To THE PactFio BY Ratiway IN 1869.—An interesting dispatch 
hes us from the West to the effect that the Union Pacific Rail- 





to be executed. The tunnel will be finally pleted, it 
is expected, in a few weeks, and by September it is calcu- 
lated that trains will be freely circulating between Amplepuis 
and Tarare. The first section of the Brioude and Alais tine 
twenty miles in length, between Brioude and Langeac, was o ned 
for tratfic at the close of 1866; and another section from Villefort 
to the Levadé, 193 miles in length, was ay into working 
August 12th, 1867. An intermediate section from Langeac to 
Villefort, 66 miles in length, is in course of construction. The 
works have been commenced, and are being actively pushed for- 
ward over the whole extent of this system; but, having regard to 
the importance of the works and the difficulties of all kinds which 
have to be overcome, two seasons will be occupied in bringing 
them toa conclusion. Ona line from Clermont to Montbrison the 
earthworks and works of art are pretty well advanced on the first 
section between Clermont and the Dore, near Thiers, sufficiently 
so, in fact, to admit of the line being opened for traffic in the 
spring of 1869. As soon as the necessary lands have been put at 
the disposal of the company the works will be undertaken between 
Pont-de-Dore and Thiers. On the next section, from Thiers to 
Boen, the route is not yet decided on, but it is approved from Boen 
to Mentbrison, and on this section of 11} miles attention is now 
being devoted to the formalities of expropriation. A line from 
Nevers to Chagny has been opened throughout for traffic since 
September 16th, 1867, the period fixed for the opening of the 
section from Cercy-la-Tour to Montchanin. The importance of 
the traffic has rendered it necessary to establish a second line 
between Montchanin and Chagny; and at the date of the last 
official report on the subject this operation was completed 
between Montchanin and St. Leger, a distance of 10 miles. On 
the Santenay and Etang line, in order to attach the town 
of Etang to the network, a small section of 93 miles 
was opened in September, 1867. The works are in full course of 
execution on the remainder of the line, but difficulties met with 
between Santenay and Epinac will occupy the two seasons of 1868 
and 1869, while between Epinac and Autun, the works, being much 
more easy, may be completed before the close of this year. A line 
from Moulins to Montchanin has been opened since September, 
1867, as between Digoin and Montchanin. The last section from 
Digoin to Moulins, 35 miles in length, is now in full execution, 
and it is expected to be entirely completed in the spring of 1869. 
The works of a line from Montbéliard to Delle are expected to be 
completed this month (June). A branch to Champagnole has been 
opened for traffic since July 15th, 1867. The works of a line from 
Pertuis to Aix were interrupted for the greater part of 1867 b 
legal proceedings in connection with the first contract concluded; 
resumed now by a new contractor, operations are proceeding with 
all desirable activity. The works have been prepared and even 
commenced in 1867 upon some other lines of the new network- 
such as those from Auxerre to Clamecy, Besancon to Vesoul, Ca, 
vaillon to Gap, and Lunel to the Vigan, butit is only during the pre- 
sent season that they will be seriously attacked. A line from Ca- 
vaillon to Apt and a branch to Digne were declared of public 
utility and definitively conceded to the company by decrees of 
August 3rd, 1867, and January 22nd, L868. We havestill some other 
matters to note in connection with the company’s enormous under- 
taking, but perhaps for the present we had better pass on to some 
other topic. 

In connection with Indian railways it may be observed that the 
Indian Government seems inclined to proceed with a long talked of 
line, between Mooltan and Kotree. Mr. Berkley has returned 
from India, after devoting four months and a-half to an examina- 
tion of the defective works on the Great Indian Peninsula system, 
from the Mhow-kee-Mullee viaduct downwards. Mr. Berkley’s 
report will be shortly made public. Meanwhile the company con- 
tinues to work its traffic with tolerable efficiency, and in the week 
ending March 22nd, one of the latest returns which has reached our 
hands, the receipts upon the system were £43,213, as compared 
with £37,053 in the corresponding week of 1867. It is now about 
a year since the Mhow-kee-Mullee viaduct fell. The full value of 
the Great Indian Peninsula system cannot be appreciated until, on 
a junction being effected with the East Indian at Jubbulpore, 
through communication is established between Bombay and Cal- 
cutta. The progress which is being made with the works on the 
Jubbulpore line appears somewhat slow; but it may be noted 
nevertheless, that a further section of 21} miles between Kundwa 
and Beerh was opened for traffic, February 17th, 1868. The Great 
Indian Peniusula will clearly be a £20,000,000 affair in three or 
four years ;even at the close of 1867 the expenditure made on 
capital account had been no less than £16,975,570. 

Atthesame date—that is December 31st, 1867—the length of open 
railway in the United States of America was 38,822 miles, _ 
over the various States as follows:—Maine, 512 miles ; New Hamp- 
shire, 667 miles ; Vermont, 589 miles ; Massachusetts, 1401 miles ; 
Rhode Island, 119 miles; Connecticut, 637 miles; New York, 
3245 miles; New Jersey, 911 miles; Pennsylvania, 4252 miles ; 
Delaware, 160 miles ; Marylandand district of Columbia, 627 miles; 
West Virginia, 365 miles; Virginia, 1494 miles ; North Carolina, 
1000 miles; South Carolina, 1007 miles; Georgia, 1548 miles ; 
Florida, miles; Alabama, 851 miles; Mississippi, 898 miles ; 
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Lousiana, 333 miles ; Tennessee, 1326 miles; Kentucky, 635 miles; 
Arkansas, 113 miles; Texas, 495 miles; Ohio, 3398 miles ; 





road Company have reached the six hundredth mile post, in the 
building of their railroad across the continent. Six times within 
two years have the arrivals at the end of hundred mile s of 
the track-layers of this great enterprise been chronicled, and with 
such rapidity do these events follow one another that we may with 
far more reason than we could two years ago credit the assertion 
that in 1870 the entire grand line from the Missouri to the Pacific 
shall be completed. Indeed, so vigorously have the company be- 
gun this year the work which was last year carried forward with 
a energy that it is more than probable that before the 
end of 1869 the way will be clear for the locomotive from ocean to 
ocean. During the winter which has just passed an accumulation 
of iron sufficient to lay 250 miles of track was made at or near the 
termination of the completed portion, and it is promised that not 
less than 350 more miles will be completed this year, Already 
sixty miles have been built this spring, and the summit of the 
Rocky Mountains, 8262ft. in height, has been left fifty miles in the 
rear by the graders and track-layers, who are pushing on into the 
Salt Lake Basin at the rate of from one to three miles per day. As 
we have before stated, the , 80 far as comple has been emi- 
nently successful and profitable, The way business been found 
remarkably large, and steadily increasing, and this traffic must 
necessarily increase as the country traversed becomes more thickly 
settled by the emigration for which the road has opened the way. 
The branch to Denver,,which will ensure the large trade of Colo- 
rado to this line, will be finished early in the fall. All facts and 
circumstances connected with this national undertaking are favour- 
able in the extreme, and there will be general congratulation at the 
pe hinted at above, viz., that rail communication may 
—_ next year between the Atlantic and Pacific.—Wew York 
imes. 


PURIFICATION OF SEwAGE.—An interesting and important expe- 
riment in the purification of sewage was inade on Tuesday, at the 
sewage works of the Tottenham board of health. Some time ago 
an injunction was granted for the yospere of restraining the 
fnrther discharge of the sewage of Tottenham into the river Lea. 
The consequence was that the board came to an arrangement, in 
accordance with which they undertook to discover by experiment 
and as soon as possible to adopt the best mode of deodorising and 

urifying the liquid matter, Two plans have been already tried, 

ut the purifying fluid which was brought into requisition on Tues- 
day is the patent of Mr. C. G. Lenk, of Dresden, and is a peculiar 
preparation of alum. The immediate effect of as this prepa- 
ration to the water to be purified is to precipitate the solid and 
organic contents, the water ly becomes clear, and any offen- 
sive smell disappears. It is quite evident that if Mr. Lenk’s patent 
could effect the same results with the most offensive description of 
sewage that it does with Thames water it must be of great value 
asa sanitary agent. Hitherto it has only been used in England 
for the purpose of deodorising and clearing impure water; but the 
experience of the patentee convinced him that it would be quite as 
effectual in cases like the Tottenham sewage. The trial of yester- 
day has proved that he was perfectly correct in his anticipations, 
A fouler liquid than that upon which it was tried could not be 
discovered. Glasses filled with this inky and abominable stuff 
became clear and inodorous in less than half-an-hour, by the addi- 
tion of some drops of the purifying fluid. But the most important 
experiment was made at one o’clock in the presence of Dr. 72 
chairman, Dr. Brickwell, Mr. Clarke, members of the board o' 
health; Mr. Marshall, their engineer; Mr. Lenk, the inventor; and 
Mr. F. Leunig, of Upper Thames-street, the present holder of the 
tent in the United dom. The system hitherto adopted by the 

‘ottenham authorities consists in the discharge of the sewage intoa 
-_ tank about 50ft. long by 20ft. in width. Lime is thrown in, 
and the stuff is ually allowed to settle until the solid parts sink 
to the bottom. e surplus fluid is then discharged into the river, 
and the residuum is utilised as manure. This mode has proved 
altogether inefficient. Not only does it render the manure compa- 
ratively valueless, but it does not destroy or mitigate the poisonous 
properties of the water discharged into the Lea. The consequence 
is that the board of health is deprived of a large income which 

ight be employed for local improvements, and that the river is 
= uted so as occasionally to be a nuisance and a source of — 

. Lenk’s “ Patent Essence,” as it is termgd, operates v iffer- 
my a 4 ewe defective Pr an just — 
nD ,000 gallons of sewage were harged into the tank, 
and into this were gradually poured about sixty gallons of the 
** Patent Essence.” At first the smell was most offensive, and 
nearly intolerable, but as the chemical preparation mixed with the 
—_ the odour perceptively ter some time a remark- 
able change was visible in the contents of the tank. The solid 
substances were precipitated to the bottom, the wateron the surface 
became gradually clear, and at the end of an hour it was found to 
be not only t, but almost clear, by contrast with its 
condition when discharged from the sewer. It is ein = beet 
factory to find that a chemical preparation has been 
which is capable of rendering such useful service as a sanitary and 
economical agent. Mr. Leunig is so confident of the purifying 


wer of the fluid that he is ready to enter upon iments on a 
scale with a view to the possible solution of a problem 
which has long puzzled sanitarians,—Standard, 
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RAILWAY MATTERS. 
New houses are being built in the neighbourhood of the Buenos 
J Great Southern line, and maize and wheat are 
= tivated in the country districts, forming an entirely new 
traffic. 


THE traffic receipts on the Royal Swedish Company’s line for the 
month of April amounted on fifty-four miles, to £7143,. and for the 
same month last year, on forty-five miles, to £6149, showing an in- 
crease of £994, 

THE traffic receipts on the Atlantic and Great W ) 
pany’s lines for the second week in May amounted to 89,74 i. 
and for the corresponding week last year to 116,818 dols., 


a decrease of 27,077 dols. 
THE Lords Justices, on appeal from the decision of Vi ° 
cellor Stuart, have decided against the legality of the rking 


7, or moog between the Kent Coast Company and 
Chatham, and Dover Railway Company. 


A WHARNCLIFFE meeting of the Maryport and Carlisle ” 
pany was held at Maryport on Wednesday, and agreed toa 
altering and amending the Maryport ery shybowe | : 
Act, 1866, for authorising new works and for extending the powers 
of the trustees. 


A STANDING reproach, says the Pall Mall Gazette, hurled 
the intelligence and prudence of the late Mr. Cobden used to be 
based upon his investments in the Illinois Cen amps 
supposed, had proved afi utter failure. But time brings 
round. The Illinois Central shares have been steadily rallying of 
late, and on Monday were quoted a little above par. 


ABOVE £1600 has been subscribed for the purchase of an annuity 
for Mrs. Dargan. The list is headed by Jak 
Earl Fitzwilliam, Sir J. McKenna, and Mr. Wiliam Coa’ 
contribute £100 each ; and amon: 
Fermoy, Mr. Malcomson, Lord Cloncurry, Mr. Vincent age 
Lord cellor of Ireland, Mr. Thomas Fairbairn, Mr. 
Fairbairn, and Mr. Thomas Brassey. 
A FATAL accident has occurred at Chesterfied station to a gir' 
named Heenan, daughter of a coal miner, only six years of 
She was collecting coals from amongst the wagons—a io 
jor ay is <_< by numerous chi \ toed he ped the orders 
eic parents, vi ‘ons were being shun y an 
and, coming upon her, knocked her down, passed over Wer, nate 
severing her head from her body, and also cutting her hands off. 
THREE sumptuous ‘‘ drawing room ” cars have been built in 5 
Each long, 


i 


N.Y., for the Hudson River Railroad. car iq 
tains eight small compartments capable of accommoda' our 
persons each, and four other rooms suitable for an entire family. 
One of the a rooms is set apart for the common use of all the 
occupants of the car. Each compartment is fitted up with chairs, 
table, mirror, and other conveniences, heated from hot air registers, 
well ventilated, and furnished with the most elegant carpets 
curtains. * The cars cost 15,000 dols, each, 

A Few days ago Ferdinand Chapman, employed as a porter by 
the London and North-Western Railway Company, at Morley, 
met with a singular accident. He entered the tunnel with the 
object of fixing the signal lamp, for which purpose he had to usea 
small ladder, which he placed too near the metals. While he was 
upon the ladder a train passed through the tunnel, and the foot- 
board of one of the struck the ladder and pitched him 
under the wheels. He fell with one arm across the rails, and, the 
wheels passing over it, the bone was terribly shattered. 


A Goop move has lately been inaugurated by the New Jersey 
Railroad Company, which the Scientific American hopes to 
see adopted by roads generally throughout the country. Pas- 
sengers for Philadelphia, on purchasing tickets at the office, are | 
the same time furnished with coupons the num! 
car and the seat they are to occupy, and depot ushers are in at- 
tendence to show them to their places. This system of ween 
seats is eminently just, guarantees a seat to all ne and, 
the same time prevents those of an avaricious turn from appro- 
priating to their own use more than by right they are entitled to. 


Tue London, Chatham, and Dover Railway Company are behind 
the age in more respects thanone. In the list of cab fares appended 
to their time table for the present month they inform passengers 
how much they have to pay from their stations to the Morning 
Chronicle Office, the Hungerford Suspension bridge, the Insolvent 
Debtors’ Court, Portugal-street, and the “Gun,” at Pimlico. 
Cabmen would have considerable difficulty in finding any of 
these places now-a-days. Then it appears that 1s. 6d. is the fare 
from Ludgate to Portland Chapel, Baker-street, there being no such 
place, and 1s. the fare to the north front of St. Paul’s Cathedral, 
the front of St. Paul’s being of course to the west. 


Tue Brenner Pass is now open by railway, and a traveller can 
get from Ostend to Brindisi without quitting the companionship 
of the iron horse, The opening of this line through the Alps puts 
an end to the chief difficulty of our Post Office authorities in deal- 
ing with the French Government. Our point of departure for 
Alexandria and Calcutta is Brindisi, and the easiest route to 
Brindisi is by way of Mont Cenis. But one end of the Mont Cenis 
line stands in French territory, and the French Government do not 
wish to see the Overland Mails transferred from Marseilles to 
Brindisi; hence they put every sort of obstacle in the way. By the 
opening of the Brenner Pass, we can reach Brindisi without touch- 
ing French soil, and by a small sacrifice of time, Of course the 
route by way of France and Italy is preferable ; but if the selfish 
railway interests of France oppose our necessary change, it may be 
= our while to try the route through Belgium and the 


Ir appears that a’ requisition to the directors of the South- 
Eastern company is being promoted by Mr. A. Harley, a share- 
holder, ‘‘in order that the hands of the directors may be 
strengthened in carrying out organic changes in their policy,” and 
inviting the earnest consideration of the board to the following 
absurd suggestions:—1, That all travelling on the line with season- 
tickets, or at cheaper rates than the general tariff, should involve 
the condition of the traveller being a shareholder; or, 2, That in 
future all holders of ordinary stock be entitled to 4 per cent. of 
free pass on the line on the amount of ordinary stock held b: Akg 
£10,000, to be used by the party holding the stock, and which 
passes are not to be transferable; or, 3, That a middle course be 
adopted by which the extraordinary privileges of cheap travelling, 
vast facilities supplied, and the increased value of property be 
more reasonably distributed between ordinary shareholders, 
habitual travellers, and landowners. 


A Most singular and fatal accident occurred on the Brecon and 
Merthyr Railway on Saturday evening last. As one of the | 
trains was proceeding in the direction of Brecon the driver fancied he 
saw something wrong with his engine, and stretched himself as far 
as he could on one side to get a view of its movements, when just 
at that moment his head came in contact with a telegraph post, 
ing him on the spot. On ap | this particular engine was 
again the conspicuous actor in another tragedy. A new engine 
driver had it in charge, and was going at the usual speed towards 
Talybout, when, from some cause or other the engine ran wild, 
oad passing through Talybout at a tremendous speed ran some 
distanee, and then overturned itself down the embankment, pulling 
the carriages after it a heap of wreck and ruin. The engine 
driver was found under his engine much many but it is thought 
not fatally. For a long distance the railway was covered with 
luggage, and so cut up that the passengers’ by subsequent trains 
had to get out and walk some distance. Had the Brecon and 
Merthyr train been coming up in the direction of Talybout 
at the time there is no doubt there would have been a frightful 





NOTES AND MEMORANDA. 


Anaco has demonstrated that the duration of a flash of lightning 
does not exceed the one-thillionth part of a second. 

Tue daily amount of water raised by evaporation from the 
sea has been computed to be no less than 164 cubic miles, or 
about 60,000 cubic miles annually. 

Tue four largest States in the Union are Texas, 274,356 square 
miles ; California, 188,981 square miles ; Nevada, 112,000 square 
miles, and Colorado, 104,500 square miles, 

Ir is interesting to watch the behaviour of the steam engine 
used to drive Wylde’s electro-magnetic machine, while the ma- 

+ A A in 


MISCELLANEA. 

Tux Cotton Statistics Bill passed the House of Lords on Tuesday. 

Tue European silk crops are now being gathered in, and promise 
an average yield. 

Tue Halton Industrial Exhibition has proved a great success 
financially and in every way. 

THE demand for rails in Prussia is considered to have fallen off 
to some extent for the present. 

DuRtné the last nine years the imports of Canada have increased 
81 per cent., and the exports i 

THE direction of the (Prussia) mines has made re- 





chine is employed in heating lengths of rod or wire intr 
the circuit. The engine slackens speed when the wires or rod grow 
hot, and the resistance increases as the metal increases in heat, 
and it is only by constant care on the part of the driver that a 
uniform rate of motion is maintained. 

American says that “‘ Pittsburgh, Pa., has certainly 
of all other cities in the United States in the ithe 


taken the 
it of At the present writi 





known chilled ro! 
, of that place, its diameter 
is loreert chilled roll yes 
yee Jersey City, and is to be used in rolling copper. 
rat tbreak of Vesuvius in ber of last 
oat edhe aa tf Seenparasere Which wes noted 
remarkabl: Fs y high bo ot hg Ae D ipee reie pn 
blood y high, equalling 
an ted during several days bel 
hen Sohteg’ ee Nile aot ool ST0h, within 


no less 
wind from N.N.E., the ers 

and a tem .N.E., 
tare “adie ny fell “2 dog. Con, the Kucteansslen senting et 
GeraMaw traveller of repute, named Mauch, reports to the 
$ phical Society of Gothe his discovery of two ae wine © 
e section, 


¢ interior of Africa. The geological character 


is located about 900 miles from Natal in a north west 
ection, Seaiontes : an emote of onesie Fbemes 9 bd ° pte ce 
small about ti yards deep, throughou C) ion. 
Wk 4 indicate, as Dr. Livingstone has already said, that 


times the Kaffirs were acquainted with the art of éx- 
‘ the precious metal. 

08 have always su that animal oils were the best, 
if not the only proper Woneete tor machinery. Crude olive or 
Gallipoli oil has been used with good results, except that the acid 
generated by it actedon the brass ; yet it is said that castor ofl, 
although vegetable, has been tested and found to be efficient, and 
superior to any other oil where the test was rigid and exacting, 
as on bearings not constructed properly to meet the demands of 

t and velocity. Under such circumstances this t 
at ordi Tr csatures and heavy, became 
fimpid, and also held to the journals when other oils ran like 
water. 


THE vast empire of Brazil boasts of but a single coal mine in 
working order, almost the entire supply for the imperial and mer- 
chant navy, gas works, railways, private and industrial purposes 
being derived from England. One of the great steam lines running 
to Southampton has a depdt on an island in the Bay of Rio Janeiro, 
and here resort the steamers of all the English, French, America, 

d Brazilian lines plying to the ports to obtain their supplies, 
Goal forming such an important article of importation, such places 
as Cardiff and Newcastle are placed in the first rank of ports which 
maintain commercial relations with the capital of the Brazilian 
empire. 

ATISTICIANS have calculated that if the population of the 
world amounts to between 1200 and 1300 million persons, the num- 
ber of deaths in a yeat would be about thirty-two millions. 
Assuming the correct of this calculation, the deaths each day 
would be nearly 88,000—3600 per hour, sixty per minute; and thus 
evéty second would carry into eternity one human lif m one 
part of the world or another. But reproduction asserts its superior 
power; for, on calculating the probable annual births on the 
globe, the result shows that whereas sixty persons die per minute, 
seventy children are born, and thus the increase of the population 
is kept up. 

Tue long Enfield rifle consists of fifty-three B ape and passes 
through about 740 s of manufacture. @ machines used 
Gxbent varietics of copying machines, where a 

feproduced by a revolving cutter in wood, oF 

ii eces as produced are checked with tem- 
| gauges, and finally the stock, lock, barrel, bands, 

yonet, plates, screws, &c., find their way in numbers to an 
** assembler,” who, furnished only with ascrew-driver and a chisel, 
takes up the pieces indiscriminately and fits them together ; and 
so entirely interchangeable are the parts found to be, that a pay- 
ment of 3°29 pence for each rifle put together gives the workman 
wages of about 50s. a week. 

THE waves of sound go only 377 yards in a second, while the 
earth itself goes eighteen and one-third miles, and light ten thou- 
sand times faster than that; while electricity (which n is 
probably another kind of vibration of the solid atoms of bodies, 
and certainly not a fluid) runs along a wire about half as fast again 
as light. So. says Mr. Denison in his ‘‘ Astronomy without Mathe- 
matics,” if the earth were a cannon ball, shot at the sun from its 
present distance, with the velocity it now travels with, and the 

t of explosion telegraphed to the sun, they would get the 
telegram there in about five minutes, and see the earth coming in 
eight minutes, and would have nearly two months to pre re for 
the blow, which they would receive about fifteen years before they 
heard the original explosion. This is merely taking the sun as a 
target to be shot at, without regard to his power of attracting the 
earth at the final rate of ninety miles a second. 

THOUGH the reputation of Carron is now chiefly based on its 
production of what may be called domestic ironwork—such as 
stoves, grates, cooking ranges, boilers, pots, rain pipes, &c.—at 
one time it was closely identified with the manufacture of cannon 
and shot. The now obselete, piece of ordnance known as the 
** carronade” was there brought to perfection, and derived its name 
from the works. None of these guns have been made since 1852, 
about which time the revolution which has taken place in the con- 
struction of implements of war commenced. Among the heaps of 
old iron in the works may be seen one or two condemned castings 
of carronades, which show the mode of manufacture. The guns 
were cast solid, in an upright position; and in order to ensure 
closeness of texture, the mould was filled up for a distance of two 
feet above the muzzle of the gun. This superfluous mass was then 
cut off, and the gun bored to the required calibre. 

A LEARNED German, M. Haussener, states that ‘‘ the Wars which 
have been waged from 1815 to 1864 have caused the death of 
2,762,000 men, of whom 2,148,000 were Europeans, and 614,000 
from other quarters of the globe, which gives an average of 43,800 
per annum. These do not include the deaths caused by 
— resulting from war. The most s inary hostilities of 

od are these :—The Eastern war of 1856, in which 508,600 
men fell, in the following proportions : 256,000 Russians, 98,800 
Turks, 107,000 French, 45,000 lish, and 2600 Italians. In the 
Caucasus (1829.60) 330,000 men lost their lives. The revolt in 
India (1857-59) cost 196,000 lives. The Russo-Turkish war (1820-29) 
193,000. The Polish insurrection (1831) 190,000. The whole of 
Ss Cond coeeeiene Sie (1830-59) 146,000. The H i 
insurrection 142,000, The Italian war 129,870, of whom 96,87: 
died on the field or from their wounds ; and 33,000 from various 
diseases. The total number of lives lost in E during the wars 
from 1792 to 1815 amounted to 5,530,000, w! gives for the 
twenty-three years an average of 240,434 deaths per year. 














ductions in the price of se bao of coal and coke. 

Some works in the North of ce propose, it is understood, to 
announce an advance of 4s to 8, per ton in the price of their iron. 

THE annual coal prodace of Great Britain is equal to the power 
exerted by 530,000,000 horses, Working eight hours per day for one 
year. 

Tus explorers in discovered two more bodi 

6 OF two boys, on in a level at the top of Jones 


ga Yur 180) was 21,90 80 ning 33 0x of goly vlan a 
aka Prussian, Petchere' baa ries sum of £900 to defray the 
on the 18th of August. 


e the eclipse of the sun 

Somz orders for Pt have been received of late 

Essen, ; 8 has occurred at this in- 
a a Pra ag "i 


Saumow are said to here borne’ in the tide-way of the 
bi aug) and large trout off Mortlake—pleasant 

of improved drainage. 

THE of Russia in Athieting 1a discussion at the East 
India some proprietors it dangerous, and ethers 
advantgeous to the Company, 

Two vol have been issued among the Parliamen 5 
on tattelmans of 6 Goi wtThn 0 report te te ack 


Universal Exhibition of 1867. 

Ir is proposed to employ a steam dredger to deepen the river 
Cam, abs anes of £130 pf mile, and it is estimated that the work 
will occupy about forty weeks. 

Ir is rather a humiliating 
exerted by a man during his 
power stored up in one eart load of 

Mr. Peter BAaRLow, to make another Thames Tun- 
nel near the Tower, with a vertical t at each end provided 


that all the mechanical power 
Ady more than equalled by the 


with and to have the whole completed in six 
mon 

A sxotion of the u erected to be 
knocked down diate ben early pad inside, to 
secure exact observations by p y otherwise of the 
effects of the shot. 

On the recommendation of the committee appointed to visit 
Manchester and Liverpool, the St. George’s Vestry, Southwark, 


havé resolved to reverse their previous decision, and not to lay a 

tramway in the London-road. 

skit urhs monutient #f Balabursh, which contains many inte 
; ing relics fed bye] Retains last week bended over, = as some 

the committee o' ub and others, C) 

Town: hove eure ft vill be 


Town Coundil, under in future. 


A coat of gum copal varnish to the soles of boots and 
shoes, and repeated as it dries, until the pores are filled and the 
surface shines like polished mahogany, will make the soles water- 


proof, and also cause them to last three times as long as ordinary 
soles. 

Tue monument of the ‘Factory King,” Richard Oastler, is to 
be erected on the site assigned to it in front of the Midland station 
at Bradford, during the ens’ autumn. The statue committee 
require about £300 to cover ptobable expenses incident to 
the work, 

A PAPER has read at French Academy of Sciences from 
M. Radau, con & ma demonstration of the fact, 
already proved by 08, oblong or conical projectiles. 

at low angles, will go further in the air than they would 





when 
in vacuo. 

THE Anglo- Mediterranean Cable is now in full course of manu- 

re e Telegraph Construction and Maintenance Com y 
will id in August under the superintendence of Si 
Canning. It is stated that a decided effort will soon be made to 

continue this line to India by way of the Red Sea, 

M. VIviEN DE SAINT MartIN has in the press a new Universal 
Dictionary of Geography, which is to contain a description of all 
the countries and peoples of the world, after official documents, 
and the results of the latest investigations of topographers, archso- 
logists, natural historians, hydrographers, and statisticians. 

In Paris, for some days past, a number of cabs have been seen 
with the new kilometrical meter for measuring the distance tra- 
versed. The apparatus is fixed to the seat, at the left of the 
coachman, and r bles a small timepi The comparison is so 
much the more exact that near the traveller isa dial which marks 
the hour. 

A pispaton from Lake City, Florida, states that a few days ago 
nearly two acres on a farm in Hamilton County suddenly sunk 
to the depth of fifty feet from the surface of the surroun 
land. It immediately filled with water, and —_ the top 
the tallest trees. The ground is still sinking, and water now 
covers four acres, 

A Mr. Stuart, of New York, is working an engine of 1-10th 
horse-power by electro-magnetism, and does not despair of ulti- 
mately propelling the largest ships forward at a less cost of power 
and space than the steam-engine and its fuel demand, and that 
without danger from explosion of boilers or of fire from furnaces. 
The inventor is mistaken. 

“PENNSYLVANIA makes two-thirds of all the glass manufactured 
in the United States. In Pittsburgh there are sixty-eight glass 
works, devoted in about equal proportions to bottle, vine, gem 
and flint-glass work. Their annual products comprise 70,000,000 


bottles, ,000 boxes of window glass, and tons of glass 
ware—worth on the aggregate nearly 7,000,000 dols. 


A PARLIAMENTARY return prepared by the Metropolitan Board 
of Works shows that the mates for the embankment (north and 
south) amount to £3,167,515; Mansion-house-street, £2,227,837 ; 
other approaches, £173,000 ; total £5,568,352, The expenditure to 
the 5th of May, 1868, reached £3,572,013 ; there was £157,339 
available for further expenditure, leaving a further sum of 
£1,839,000 required. 

A contract for 6316 tons of cast iron water piges, requleed in 
connection with the water supply of Liége, 

Pinart Fréres, of Marquise (Pas de Calais), and MM. Deprez 
of Anzin; 4670 tons will be supplied 


balance by MM. rez. The p accepted in this affair ranged 
from £5 19s. 2d. to £6 10s. 5d. per ton; some English firms 
tendered, but unsuccessfully. 


THE preparation and arrangements 
the Royal Agricultural Society, to be held at Leicester, are 
completed. The portable bi 
fixed, ‘the stabling for horses, 
The turnpikes are arranged to be 
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ENGINE FOR THE MADRAS RAILWAY. 
STEWART, AND CO,, ENGINEERS, MANCHESTER, 
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TuHE boiler-plates, angle-irons, and fire-box shell of this engine are 
of Lowmoor iron, the boiler is 10ft. long and 4ft. diameter, made of 
yin. plates. The tube plate is fin. thick and fastened by 2jin. by 2jin. 
by Sin. angle iron to the boiler. The fire-box shell is 4°t. long and 
4ft. 9in. wide inside measurement; all the plates of the fire-box 
are jin. thick except the tube plate, which is gin. thick at the part 
that receives the tubes ; and the back plate is also thickened to 
fin. at the fire door. There are 198 brass tubes, each 2in. outside 
diameter, by No. 12 W.G. at the fire-box and No. 13 W.G. at 
the smoke-box end. Two safety valves, each 3}in. diameter, are 
placed on the dome. The frames are of wrought iron lin. thick 
and l6in. deep between the wheels in one piece, and 4ft. Llin. 
apart from inside to inside. The cylinders are 16in. in diameter 
and 22in. stroke; the valve spindles are Sin. apart; the pistons are 
of cast iron with brass packing rings; the pumps and clack boxes 
are fitted with brass valves, having in. lift; the wheels are 
of wrought iron throughout, with crank bosses on the 5ft. wheels 
to receive the coupling rod pins; the main bearings are 9in. long 
and the connecting rod bearings 4in. long; the cranks are 2ft. Sin. 
apart, and the cheeks 10in. by 4jin.; the main bearings are 
4ft. 6in, apart from centre to centre. 





THE AERONAUTICAL EXHIBITION AT THE CRYSTAL PALACE.— 
The following are the particulars of the prizes exhibited from the 
last circular issued by the Acronautical Society. 1. The Ship- 
wrecked Mariners’ Society, £50, for the best form of kite or 
other aerial omega, or modification thereof, for establishing 
a communication a wreck on shore, or between two vessels 
at sea. 2. The Crystal Palace Company, £50: the exhibitor 
of a machine to carry and be worked by a steam engine or other 
motive power, which shall sustain and move itself in the air at a 
height of not less than ten feet from the ground for a period of 
not less than five minutes. 3. The Duke of Sutherland, £100: to 
the inventor of a machine which, not being of the nature of a kite 
or balloon, shall ascend with a man to the height of 120 feet. 4. 
The Aeronautical Society, £100: to the exhibitor of the lightest 
engine in proportion to its power, from whatever source the power 
may be derived. Smaller Prizes, as far as the Guarantee Fund will 
allow, will be given to exhibitors of other machines, according to 
merit. As the Prize list is not closed, it is possible that other 
Prizes may be offered. 1. Adjudicators:—Admiral the Earl of 
Hardwicke, Earl Vane, Lord Richard Grovesnor, M.P., Captain 
the Honourable Francis Maude, R.N., Captain Budd, and Captain 
Trivett. 2. James Nasmyth, Dr. David S. Price, J. E. 
McConnell, and F. H. Wenham. 3. The Counci! of the Aeronau- 
tical Society, with power to add associates. 4, The Aeronautical 
Society’s Prize £100. Adjudicators :—The Council of the Aeronau- 
tier Society, with power to add associates. 5.. Miscellaneous 
Prizes. (Nucleus Fund). Baldwin Latham, C.E. £10 10s. 
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FARADAY AS A PRACTICAL INVENTOR.—The following interest- 
ing remarks are extracted from an able paper on Faraday in the 
last number of a publication not much known out of its own circle 
—the British Quarterly Review —devoted to Nonconformist 
opinions. Itis not perhaps generally known that Faraday, the 
greatest experimental philosopher that ever lived, was of the 
obscure sect of Sandemanians. This sect of dissenters have no 
Book of Common Prayer, taking the Bible alone as the source of 
their instruction. The reviewer observes, with regard to Faraday’s 
relation to practical science:— ‘*‘ To many who look at the market- 
able outcome of a man’s genius as the great criterion of merit, and 
who honour a Watt because his memory stands associated with the 
steam engine, or a Wheatstone because his name is fastened to the 
electric telegraph, Faraday may seem to wear the character of an 
abstract philosopher alone. On one occasion—at a Trinity Houes 
dinner, we believe—he and the Duke of Wellington had a little 
friendly chat, in the course of which his grace advised him to give 
his speculations ‘a practical turn as far as possible ’—‘a sugges- 
tion,’ said Faraday, who always spoke of the hero with pleasure, 
‘full of weight, coming from such a man!’ In one of his papers, 
however, the philosopher intimates that his vocation was the dis- 
covery of truth, and that if it were available, when found, for any 
industrial end, there were many who were both able and willing to 
give it the requisite embodiment. That Faraday was right in fol- 
lowing the bent of his genius we think no one will dispute. His 
practical powers, indeed, were immense, for never perhaps were 
such powers more strikingly displayed by man than in the various 
contrivances he adopted whilst conducting his researches, some of 
them being almost equivalent in ingenuity to the compilation of a 
steam engine. To show how, when occasion required, he could 
lend his mind to a homely question, we need only instance the 
result of his experiments upon the best method of carrying off the 
noxious products of lamps and converting them into admirable 
ventilators as well as illuminators. Nor is it easy to conceive any- 
thing more intensely practical than the expedients by which he 
tested the theory of table-turners, and showed how volitions, 
of which the authors themselves were unconscious, might be 
measured almost as surely as electricity is by the galvanometer or 
electroscope. But, generally speaking, he did not hold it his duty 
to put a fact or a phenomenon into harness, still less to yoke it to 
some commercial enterprise and drive it to market, where it 
might be turned to profitable account. There are men whose first 
question in regard to an invention is whether it will pay, and 
whose first impulse, had they been in Newton's position, would 
have been to inquire whether they could take out a patent for the 
law of gravitation. There are others who, with less sordid pur- 
poses, contrive to infuse so much of self into their services to 
science that we feel as if they had acquired some proprietary rights 
in any discovery they may make, and we entertain an uneasy 
suspicion that they may at any moment bring in a little bill 
against .mankind on the score of gratitude, and expect to be 
rewarded with a baronetcy whilst living or a statue when dead.” 
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THE DRAINAGE OF ROMFORD.—Messrs. Russ and Minns, 36, Par- 
liament-street, Westminster, are the ful petitors ‘for 
these works, and are about immediately to carry jthem out. Mr. 
N. Beardmore was employed as consulting engineer by the Board 
of Health, to enable them to arrive at a proper decision on the 
respective plans submitted to them. The sewage will be carried 
by gravitation, and employed in irrigation on land nearly three 
miles from the town. Another opportunity of observation of the 
result of sewage farming will thus shortly be afforded nearjto ‘the 
metropolis. 

MINERAL PRODUCE OF THE UNITED KINGDOM.—The coal pro- 
duced in the United Kingdom in 1854 was 64,664,401 tons; in 1866 
it was 101,630,544 tons. The estimated value of the coal output 
was £16,165,350 in 1854, and in 1866 £25,407,635. The produc- 
tion of pig iron shows an increase upon the series of years from 
1854 to 1866, but with fluctuations. In 1854 there were 3,069,838 
tons of pig iron produced, valued at £7,674,595; in 1866 the pro- 
duction was 4,525,897 tons, valued at £11,309,742. The production 
of copper, 11,153 tons in 1866, has diminished by about 8000 tons 

er annum since 1854; the production of lead, 67,390 tons in 1866, 

as fluctuated considerably, as has also that of tin, 9990 tons in 
1866, and zinc, 3192 tons in the same year. The production of 
silver from lead was 636,188 oz. in 1866, an increase as compared 
with 1854, but a falling off as compared with 1867. The total 
value of the coal and metals produced in the United Kingdom was 
£29,155,701 in 1854, and £40,345,945 in 1866. In 1862 the value 
of the British gold produced, 5299 oz., was £20,390. An equal 
quantity has not been produced since that year. 

SHIPPING OF THE UNITED KtncpoM.—The relative numbers of 
sailing and of steam vessels, and the men employed in them, be- 
longing to the United Kingdom as at 1853 and 1867 respectively, 
present a remarkable contrast. In 1853 there were employed in 
the home and foreign trade, owned in the United Kingdom, 17,567 
sailing vessels, of 3,511,827 tons, employing 155,006 men. The 
numbers were but slightly increased in the subsequent fourteen 
years to 1867, when the vessels were 20,161, of 4,681,031 aggregate 
tonnage, employing 153,229 men, a smaller number than were em- 
ployed in 1853. The figures in relation to steam vessels are in 
strong contrast to the above. In 1853 the registered steam vessels 
employed in the home and foreign trade, owned in the United 
Kingdom, exclusive of river boats, were 639 in number, which had 
increased to 1616 in 1867; their tonnage in 1853 was 218,260 tons, 
in 1867 the tonnage was 812,677 tons; the men employed to work 
the steam vessels of 1853 numbered 17,519, increased to 43,111 men 
in 1867, showing an increase of nearly 2} times the number of 
vessels, 4 times the tonnage, and 24 times the number of men em- 
ployed. The total véssels, British and foreign, sailing and steam 
entered and cleared with cargoes only, at ports in the United 
Kingdom from and to foreign countries and British possessions, 
aggregated 15,381,161 tons in 1853, and 28,189,029 tons in 1867. 
The vessels entered and cleared with cargoes and in ballast in 1867 
aggregated 28,189,029 tons, 
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SIX TON STEAM HAMMER. 


BY MES 


FRONT ELEVATION 


WE illustrate above a six-ton steam hammer, patented by | 


Mr. D. Davy, and now being manufactured by the above-named 
firm, embodying an important improvement, which we proceed to 
describe. 

It is patent to all engineers, especially to those who use steam 
hammers extensively, and who therefore know from dearly-bought 
experience, that the ordinary steam hammer has a voracious appe- 
tite. The weight of steam used to the work done bears a greater 
—— in this than in any other steam-driven engine, arisin 

om the fact that the piston can seldom, if ever, complete its ful 
stroke in ordinary working, and the stroke must be made long 
enough for the maximum thickness of the metal to be forged and 
the maximum blow to be given. A variety of schemes have from 
time to time been proposed to remedy this defect, all more or less 
impracticable, and have therefore never been made available. 
The object is gained in the hammer which we illustrate in a 
manner which is both simple and ingenious. It is evident that if 
the amount of steam exhausted at each stroke be represented by 
the capacity of that stroke, be it long or short, then it matters 
not what the length of the cylinder is, for a portion of the steam 
will be retained in it at the completion of each stroke equal to the 
difference between the capacity of the stroke produced and the 
capacity in front of the piston, and will be available for the subse- 
quent stroke, This is the principle of Mr. Davy’s invention, which 
is carried out in the following manner :—The valve is constructed 
as shown in section on our engraving. The valve, in position as 
shown, establishes a communication Geonoes the top and bottom 
cylinder, and if we imagine the piston to stand in the middle of 
its stroke when the blow is given it will be seen that by lifting the 
valve steam is admitted to lift the hammer. To produce the blow 
the valve is depressed, and in doing so steam first passes from the 
bottom to the top of the cylinder, thus filling the vacant space 
before steam enters from the steam chest. On the other stroke it 
will be seen that the same action takes place, producing in this 
instance a saving of 50 per cent., or one-half of the steam which 
would otherwise be wasted. 

For working single acting the modus operandi is as follows :-- 
The valve will be moved in an upward direction, admittin, 
steam to the underside of the piston, and when it has ascend 
sufficiently high the valve will be moved in the opposite direction 
until the equilibrium ports in the valve are —— the ports in 
the valve casing ef mye of the steam which has raised the ham- 
mer will then pass the lower to the upper side of the piston, 
equalising the pressure on both sides, when the hammer will 
descend with a velocity due to gravitation, with the addition of the 
little extra pressure due to the area of the piston rod. The steam 
on the under side of the piston at the completion of the stroke 
will be retained in anticipation of the next stroke, and that on the 
top side will be exhaus 

To work double acting the valve is first moved as previously ex- 
plained for single acting, but instead of the valve being reversed 
after equilibrium is established its motion in the same direction is 
continued, thus opening the top steam port to the steam chest and 
the bottom port to the exhaust. It will thus be seen that a portion 
of the steam is retained, when double acting—in each end of the 
eylinder—in anticipation of the subsequent stroke. Mr. Davy 
patents a variety of valves for the accomplishment of the above 
described object. 

a ng Bee Kaw hammer a. — Sete the 
ordinary form, et proportions for weight o! ham- 
mer than isusual, The standards are 12ft. between in the clear ; 





SRS, DAVYJBROTHERS, SHEFFIELD (MR. D. DAVY’S PATENT). 
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the cylinder is 39in. diameter, and 5ft. stroke. The valve being in | is, as will be seen, of the simplest description, The 
equilibrium is moved with great ease, and the gear for working it | the ordinary construction. 





SCCTIOGNAL PLAN OF VALVE CaSinc 
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THE machine illustrated above, invented and patented 
by Messrs. Thompson, Fitton, and Fitton, and made by 
Messrs. Kendall and Gent, of Manchester, is designed 
for cutting teeth of wheels used in cotton, flax, and 
other machinery. The principal features of the machine 
are that it is entirely self-acting, and makes its own 
changes and divisions. The cutting slide is moved by a 
cam so arran as to vary the speed of traverse; in 
cutting, the slides move slowly as the cutter approaches 
the bottom of the tooth in order not to break the edge, 
and ascends quickly when not cutting to save time ; 
when the cut is through, the cutter slide rises, and by 
an ingenious arrangement of levers the clutch shown is 
thrown in gear and conveys a movement toa series of 
change wheels, which drive a worm working into a worm 
wheel fixed on the same mandril as the wheel to be cut, 
and turns the wheel partly round ready for the suc- 
ceeding tooth; when this is effected the clutch is thrown 
out and the cutting proceeds. From this it will be seen 
that the motions are perfectly self-acting, and that 
when a blank wheel is put on the mandril and the 
proper change wheels applied, the requisite changes 
succeed each other until the wheel is cut. When 
changing the cut wheels for blanks, a small eccentric 
moved by hand withdraws the wheel from the cutter 
and forces the blank up again the proper depth of 
tooth. Two wheels are cut at one time, and we are told 
that at the works of Messrs. Parr, Curtis, and Madeley, 
machine makers, Manchester, where six of these ma- 
chines are at work, one boy or man attends to six ma- 
chines, which on an average cut about 1000 —— oe 
day, and that in this manner cut wheels are produced at 
almost as low a cost as castings. 

A modification of the machine is made to grind or 
clean the teeth of cast wheels of coarser a yy using 
a consolidated emery wheel in place of a steel cutter. 
The work is of superior on the wheels cut bei 
smooth enough for patterns. ey are also very usef 
for cutting wrought iron wheels, as arrangements are made for 
moving the cutter slide at variable speeds by means of change 
pinions. There is also a t advantage in the saving of the 
revolving cutters, many of the cutters working continuously for 
four weeks without re-cutting. 








Bia Guxs.—Some interesting practice was carried on the other 
day at Shoeburyness with the 12in. muzzle-loading rifled gun of 
twenty-three tons, firing common shell of 600 Ib. weight, with the 
ordinary charge of 60 lb. of powder. The gun is mounted on a 
wrought-iron carriage and platform placed on a turntable in rear of 


a wooden structure an fi go portholes 
or embrasures of Which the guia laid and feed. object was to 





SELF-ACTING WHEEL CUTTING MACHINE. 


BY MESSRS, KENDALL AND GENT, MANCHESTER. 


ascertain how quickly the gun could be loaded, aimed, and fired 
by an ordinary detachment of one officer, one non-commissioned 
officer, and seventeen gunners. The 
round at a small target at 1000 

were fired in 7 min. 39 sec., or at an average of 1 min. 30 seo, for each 
was excellent. We leave our readers to 


carefully laid each 


battering 
time, and in less than gh — ine 
o un represen 
foot-tons.- Pall Mall Gazette. 
Tue rails used in America are of so bad a 
** American rail iron ” is the phrase used in some 
express the worst that can be made, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oj our 
Correspondents.) 





THE WAMPANOAG. 

Srm,—There has been ted out to me in your issue of May Ist, 
1868, p. 315, under head of ‘The United States New 
Alabamas” the following statement :—‘‘ We have learned within 
the last week that at time Op Panpenng is said to have 
attained the re speed she was running nearly 
acThis statement i entirely erroneous No sail whatev 

is statemen ‘0 sail whatever was 
used at o- _ 2 trials of the Svervanese, ond the 
report of the Board o' Engineers making tri istin 
gives the results as ‘ steam alone.” I pA. de a copy of the 

Tn this connection I will that all the ealculations made 
upon, and opinions exp: , this vessel and her machinery 
which have appeared in your paper, are just as erroneous as the 
—— referred to, B. F. IsHerwoop. 

avy Department, Burcau of Steam Bngineering, 
May 27th, 1868, 

[It is to be regretted that Mr. Isherwood, instead of dealing in 
vague assertions, has not thought proper to point out in what re- 
spect the calculations he refers to ai We now beg to 
ask him, was the indicated power 3300 horses only, or would less 
than 4720-horse power suffice to propel the at the reported 
speed? Why does not Mr. Isherwood straightforward 
course and state once for all how y indi horse power the 
engines exerted? According to the data supplied in the report of 
42 Board of Engineers the power could nof have been sensibly 
more than we have stated, and this being so, the speed of the ship 
could not have been 16°71 knots, unless all received theories of 
fluid resistance are completely erroneous, or a strong tide ran in 
her favour. Where is the report of the three commanders who 
accompanied the Wampanoag’s last run from Fortress Monroe to 
New York?—Eb. E.] 





CONVERSION OF MECHANICAL WORK AND ENERGY INTO 
ELECTRICAL FORCE, 

Sir,—I am much obliged to Mr. W. H. Harrison for directing 
my attention to a valuable, and to me very interesting, paper by 
Professor Sir W. Thomson in the ** Philosophical Magazine” for 
November, 1867, **On a Self-Acting Apparatus for Multiplying 
and Maintaining Electric Charges, with Applications to Illustrate 
the Voltaic Theory,” This paper I had not seen when I sent my 
brief description of an apparatus illus a principle which, I 
find, has been thoroughly elucidated e above-mentioned 
philosopher. In all essential particulars apparatus had been 
previously described, and I have had the pleasure of finding some 
of my own ideas ‘better expressed,” as well as others which 
were new to me. Zant mieux n’est-ce-pas? Personne n’en a 
souffert / 

Mr. Harrison, in his short letter, inadvertently makes a number 
of misstatements, which I may be allowed to point out. In the 
first place, he speaks of ‘‘ Mr. FitzGerald’s new electrical appa- 
ratus,” whereas this apparatus, with others of a similar nature, 
was constructed, shown, and verbally described by me several 
years ago. He then states that there is ‘‘ nothing whatever new 
in it,” meaning, I presume, that it is precisely the same as that 
constructed by Professor Thomson or his friend, which, as a matter 
of fact, is probably inaccurate. Mr. Harrison next asserts that I 
**censure Mr. Varley and others for patenting their inventions,” 
the assertion being unsupported by anything I have stated, and 
being also, if I may be allowed to know my own mind, at variance, 
generally, with fact. I certainly do not place men of science, or 
even ‘scientific men,” on a par with the “*‘ tinker,” as Mr. Harrison 
appears to do,” in regard to their relation to the community, and 
vice versa ; but Iam not so unreasonable as to expect that even 
those of highest standing should unnecessarily sacrifice any com- 
mercial advantage that be fairly claimed and profited by 
without detriment to science itself. 

Again, I did nof say that ‘‘I gave the electfical invention freely 
and unpatented to the world;’ this is somewhat grandiloquent 
language, which I was not guilty of, in saying that the ‘‘arrange- 
ment,” so far as I am concerned, is at ‘* the free disposal of those 
who are interested in electrical science.” Mr. Harrison further 
presumes to state that ‘‘the invention is not Mr. FitzGerald’s.” 
I have no particular desire to claim it, although I not only 
“invented” the arrangement, but believe I was the first to do so, 
But is Mr. Harrison justified in making such an assertion on a 
point which—to say nothing of the logical difficulty in proving a 
negative—is not, as his letter clearly shows, within his own know- 
ledge? Writing upon a subject in connection with sci , which 
has for its object truth, Mr. Harrison should have been more care- 
ful in his statements, less zealous on behalf of those who have the 
advantage of his advocacy, and more inclined to render equal 
justice to others of whom he knows little or nothing. 

Your correspondent states ex cathderd that “ the invention ” has 
no commercial value. This is perhaps the least questionable of 
his assertions; but may there not be a difference of opinion on this 
point? This is a question, however, that I shall not at present 
enter upon. Desmonp G. FirzGeRALp. 

6, West-street, Battersea Park. 

-—_—___ 
MANCHESTER WORKSHOPS, 

Srr,—Enelosed I yelp @ press copy of a letter sent this day 
to Messrs. Routledge Ommanney. As it has reference to an 
article in your impression of the 22nd of May, I ask you, as an act 
of justice, to insert it. EORGE JENNINGS. 

Palace Wharf, Stangate, Lambeth, S., June 6th, 1868. 

Messrs. Routledge and Ommanney, Salford, Manchester, June 6th, 1868. 

Gentlemen,—In THe Exeinper of the 22n4 ultimo, under the head of 
‘* Manchester Workshops,” @ water cock is deseribed and For the 
informy.tion of your firm nod Be the French engineer, I heg to stave 
the valve illustrated and desoribed 1 patented in Augast, 1866 {age No. 
2183), I also patented it for Franee and exhibited tt in the late Pagts Fevtetes, 
obtaining the medal for thetand hydraulicappliances. I may farther mention 
that for two years prior to the of my patent I was engaged in a series of 
experiments, all tea@ing to prevent the concussion due to self-glosing other 
cocks; and after much labour and gonsiderable outlay, I perfected =i aad 
I now claim the eredit and advantages due to the invention,—I am, Gentle- 
men, your obedient servant, GEORGE JENNINGS. 

-- sees of this letter I send to the Editor of THE ENGINEER by this 
pos 








"SEWAGE PRACTICALLY DEALT WITH. 

Si,—There can be no doubt that a sandy soil is the for 
growing grass by sewage irrigation, as the sand acts as a filter, 
retaining the valuables contained in the sewage. Manufacturing 
manure has not met much support, simply because very few plans 
have been proposed. When sewage contains little matter but house 
refuse, why not adopt, on a large scale, a means of collecting the 
ashes, house garbage, &c., and conveying them all down to some 
convenient part near the outfall, forming them into a filtering 
bed, and straining the sewage through it, thus forming a composite 
manure so much prized by farmers in the north? This process 
could be carried on in a suitable building. Thus, supposing one- 
half orso of the underground reservoir was filled up with ashes as 
a filtering and retaining media, the liquid contained in the sewage 
would be pumped off and entirely purified, or nearly so, before it 
flows into the Thames by simply irrigating the present meadows, 
while the sewage proper would be formed, along with the ashes, 
&c., into a valuable manure. I will not say that the reservoir is 
a suitable building for the purpose, a bs will I say that it 


requires a building, as I think, were a spot selected at a consider- 
able distance from dwelling-houses, heaps could be formed in the 
= air 14ft. or 16ft. deep, and the sewage made to percolate 
through them with suitable piping, and with a railway traversing 


overhead (the heaps of large area), layers of ashes could occa- 
sionally be added thereto. Now this plan is out on & 
small, and, I may add, large scale daily. In many country villages 
house refuse is collected in the ashpits, and periodically carted 
away to the farms. The same could be done at Barking, rail 
inland, or 4 ship to the coast. Thus, I think, I have shown a 
method suitable for the metropolis, for certainly it is peculiarly 

, and no one can the fact. However, for other 


reat in a future letter. Of course I do not go into detai 
ply add, as one heap gets utilised use another, us 
the sewage could be poured on all the year round, 
Manure conveyed to the farms when required. 
June 9th, Joun @, Wieron, 


situated. 
ttn I would propose a very different method—that I 








stem would have only a parti ect on a ship built on- 
armour principle. I have now before me models of my 
section of a ship with internal armour and that of one 

ordinary build with external armour, also the model of the pi 
ram stem of Mr. Reed. Fig. 1 is the midship section with 
armour; Fig. 2 the midship section of the ordinary 
external armour; Fig. 3 represents the shape of Mr. 
stem; Fig. 4 shows the moment of ramming. You 
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LENGTH 500 FT. otaM 64°T. DRAUGHT 24 PF, 
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FIG. 3. 
TONNACE CALCULATEO ®BY LOAD DISPLACEMENT. 
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that the beak of the ram cannot touch the bilge of my midship 
section, but is brought up in the wake of the orlop deck, which is 
not only strengthened internally by the frame of the inner ne 
but also externally by an outer shelf piece of iron encased in wood; 
while, on the other hand, the ordinary form of midship section 
ensures instant destruction, as the beak of the ram would pierce 
the bilge, its most tender part. 

I trust, Sir, you will have the kindness to take this matter up, 
for to my mind it is a subject of the most vital importance. Here 
are we spending millions of money year after year, and we not only 
have no efficient ironclad ship to resist shot or do battle with the 
elements; but by refusing to try my system we expose our fleets to 
almost certain destruction, whether by the elements or their weak 
sides being pierced by shot and their bilges by the ram. 

E. Wuson, Capt. R.N. 





MR. BOURNE’S NEW BOOK 

Str,--With pleasure have I read the excellent remarks in your 
last number on this celebrated production, and hope they will 
prove beneficial in checking the exuberance of that author’s power 
of claiming everything as his own. I see Mr. Bourne invented 
‘liquid fuel” in the year 1834. Mr. Rutter of the Lymington Gas 
Works used the same stuff in the same way in 1832-3, and it was 
used in America in 1811; so much for this invention, and were it 
not that it would occupy too much space in your valuable paper. 
I would take each one of Mr. Bourne’s claims to ‘‘ invention ” an 
dispose of it in a similar manner. MopEsTY. 
London, June 10th, 1868. 





MAGNETIC CARBIDE FILTERS. 

Str,--In case Mr. Spencer should not personally reply to the 
inquiry respecting the chemical action of the magnetic carbide used 
in his patent method of filtration, I beg to say it converts oxygen 
into ozone, the ozone combines with organic matters chemically 
dissolved in water, forming carbonic acid gas; it is a process of 
slow combustion at ordinary temperatures. The filters deprive 
water of colour, taste, and smell, and extract iron and other 
metals, thus rendering all water perfectly wholesome, The patent 
material has been in many large filtering beds for waterworks 
in England and abroad, as well as in thousands of domestic filters. 

21, Gresham-street, Old Jewry, E.C., M. BEALE. 

8th June, 1868, Agent for the Magnetic Filter Co. 





FILTERS, 

Str,—The following observations may perhaps assist your corre- 
spondent “J.C.” in answering the question as to “ the different 
means employed to filter water.” Up toa very recent period the 
subject of the purification of water by filtration appears to have 
been very imperfectly understood, and so long as a water was freed 
by that process from the visible impurities suspended in it, nothing 
more was sw d to be requisite. The materials usually 
employed were layers of — sand, and gravel, in various 
degrees of fineness, the hole by which the water entered being 
loosely closed with sponge so as to arrest the grosser impurities. 
This combination was tolerably efficient in rendering water clear 
and bright, but as chemistry advanced and new tests for impurity 
in water were discovered, it was found that many highly dele- 
terious matters might still remain dissolved in the water which 
could not be removed by this process of filtration. The most im- 
portant of these matters were those of animal or vegetable origin, 
and in order to get rid of them the well-known antiseptic pro- 





perties of were made use of, a layer of this substance being 
introduced amongst the other filtering media, A marked improve- 


ment was found to result from the use of charcoal, and, at a sub- 

sequent period, animal charcoal alone was used for purifying 
uantities of water. A great drawback, however, to the value of 
aomed as a purifier exists in the fact that its action is merely 
temporary, and as soon as it becomes charged with impurity the 
ceases to act, and even begins — back to the water 


charcoal 
the substances previcusly taken from it. -This was clearly proved 
by of carefully conducted experiments made by Mr. e, 
and. ina al by him at the Institution of Civil Engi. 
Zist, 1867. After repeated trials the material which 
most satisfactory results in removing organic matter 
er, and which is at the same time capable of retaining its 
era lengthened period, is a mixture of charcoal with 
led silica. This appears to act by entirely oxidising the 
er and rendering it ectly innocuous, without 
flatness and insipidity which are so common to 
er. In several instances where this material has been 
ploy ec two and three years, we have found its efficiency 
utely unimpaired. 
THE SILICATED CARBON FiuTeR CoMPANY. 


@hurch-road, Battersea, London, 8.W., 8th June, 1868, 


MR. BOURNE AND THE LINK MOTION. 
—I see from a review (at page 418) in my weekly number of 


See cra that Mr. Bourne, in his new work 
of single eccentric gear as the “‘ first ee 
2 


1 
e engines.” However this may 
; the use of the link motion in these sprang 
s previous successful use in the locomotive. At 
tented n 


events, as requently in — illustrations, and despite 
omen tions which have been since attempted, the 
n now used ag well in steamships as on the railway is identi- 
cal, even to the ction of the link itself with one made in a 
working model my possession, and exhibited by me at the 
: _— a quarter of . we my = when a a 
al college engineers, Putney, and the originality o 
w was then allowed by the experts who saw it. , 
working drawing of the same was also sent to Mr. Edward 
, the locomotive exigineer of the then London and Birmingham 
way, who also ed it as novel in a letter addressed to me 
from Wolverton, which speaks for itself. 

About that time a fatal collision occurred which proved the 
inefficiency of the single-handled ‘‘chop” motion and double- 
handled ‘‘ hand-gear,” with one or other of which the locomotives 
of the railway lines were then titted. 

The original link now universally adopted was never patented— 
for ees were then dear, and not to be aspired to by mere 
mechanical tyros in their teens—a fact which instinctively sug- 
gests that this penton was not first brought out by a noted 
engineering firm with whose name I have occasionally heard it as- 
sociated, and who have prudently taken care to secure a pecuniary 
interest in their improvements, both earlier and later. As, there- 

, the fuel and security in working consequent on 

use of the link motion have been clear gain te the railway and 
col I feel sure that with your uniform fairness and 
sy, you will pardon these few lines 

ottin; June 9. . PB, RENSHAW. 



























®ream PLOUGHING IN FRANcE.—Messrs. Aveling and Porter’s 

steam ploughing tackle has again been successful in France. The 

medal and a prize of 800fr. having been awarded to it at 
-sur-noye (Somme) on the 7th inst, 





Our Ratiway System.—A valuable official , ast published 
gives an interesting exhibition of the growth failway system 
of the United Kingdom. The lines opened in ad and Wales 
in 1854 aggregated 6114 miles, in 1866 they had | e increased 
to 9701 miles. In Scotland the increase in mi was from 


1043 miles in 1854 to 2244 miles in 1866. In Ireland the miles open 
in 1854 were 897, which in 1866 had become increased to 1909 
miles. The total miles opened in the United Kingdom were 7686 

im 1866 had become increased to 13,854 miles. The 

the companies in shares, loans, &c., was £273,324,514 
in 1853 ; in 1866 the capital was increased to above £482,000,000. 
The in passengers was greatest comparatively in their order 
in England, Scotland, and Ireland. In England the passengers 
were, in 1854, 92,346,149; in 1866 the number carried was 
238,214,329. In Scotland the numbers for the two years were re- 
spectively 11,949,388 and 23,102,936 ; and in Ireland 6,911,170 and 
13,086,630. The total passengers carried in the United Kingdom 
was 102,286,660 in 1853, and 274,403,895 in 1866, or considerably 
over double. The passengers carried in 1853 were in the United 
Kingdom 13,318 to the mile of line open, and in 1866 as 19,734 to 
the mile. The receipts per mile were £2346 in 1853 and £2754 in 
1866. The total working expenses were £9,206,205 in 1854 and 
£18,811,673 in 1866. The net receipts were £11,009,519 in 1854 
and £19,352,681 in 1866. 

A Farapay EveninG At THE Roya InstiTvTION.—The late 
Prince Consort frequently took the chair on such occasions. Sir 
Robert Peel sometimes came to listen and learn, even when 
burdened with the cares of office, and in days when it was not 
fashionable for statesmen to be scientific. At one period a dark- 
browed, heavy-looking individual, with thick moustache, and almost 
frowning forehead, might often be seen sitting on a bench not far 
from the front, immersed, as some fancied, in deep thought, or as 
others suspected in deep drowsiness. This was the man of mark 
destiny, once captive at Ham, now Emperor of France. He liked 
science, appreciated Faraday’s discourses, and sometimes corre- 
sponded with the philosopher. Nor did he forget the latter when 
seated upon the imperial throne, and the business of a whole 
nation—indeed of a great part of the continent—was upon his 
hands ; for in 1856 he sent Faraday the Grand Cross of the Legion 
of Honour, with the title of commander. It is a significant fact 
that when the Coup de état of 1851 established the prince-president 
in power, all the Government offices were immediately linked with 
the Tuileries by means of telegraphic wires. Had it been Faraday’s 
function to scrutinise the powers of mind as he did those of matter, 

ibly he might have detected some of the ‘* latent forces” which 
fay hid beneath that impassive countenance, and which have made 
Louis Napoleon the most remarkable and yet the most inscrutable 
man in Europe.—The British Quarterly Review. 

Copper, &c.—An annual parliamentary return shows that in 
the year 1867 37,696 tons of British copper, wrought and un- 
wrought sheets, nails, &c., and 640 tons of ore were exported from 
the United Kingdom, a considerable increase over the export of 
1866. In both years India was the largest customer. The im- 
port of foreign copper in 1867 included 73,957 tons of ore, 28,825 
tons of regulus, and 38,939 tons of part wrought or unwrought 

and copper manufactures, a smaller import than in 1860. 
export of foreign copper—15,959 tons, including ore, regulus, 
unwrought, part wrought, and manufactures —was also less than 
in 1866, Of the ore imported 31,159 tons were brought into Swan- 
sea, and 15,940 tons of the regulus imported, The returns golatiog 
to tin show no very remarkable difference from those of 1866. 
tons of tin and tons of tin ore and regulus were imported in 
1867, the Straits Settlements being the chief source of supply ; and 
4226 tons of British tin and 1329 tons of foreign tin were exported 
from the United Kingdom, France being the | + customer; 
33,818 tons of zinc were imported in 1867, chiefly from Germany 
and Belgium (a larger caer | than in 1866), and 12,194 tons of 
ore of zinc; and 7337 tons of British and 6782 tons of foreign zine 
were exported, both considerably larger quantities than in 1866. 
The export of British lead in 1867 comprised 174 tons of ore and 
38,603 tons of pig, rolled, and other forms of lead, the largest cus- 
tomers being the United States, China, India, and France. The 
import of lead, pig and sheets, in 1867, amounted to 45,148 tons (a 
considerable increase over 1866), and of lead ore 9146 tons, Spain 





and Sardinia being the chief source of supply; about 800 tons of 
foreign lead and lead ore were exported from the United Kingdom, 
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VISIT OF THE SOCIETY OF ENGINEERS TO 
THE MIDLAND RAILWAY WORKS. 


Ons of the peripatetic gatherings, so to speak, of the members 
and associates of this society, which are usually amongst the 
most pleasant and instructive of their meetings, took place on 
Friday last ; the special objects of interest visited being connected 
with the new 2 of the Midland passenger station, 
at St. Pancras, Buston-road, and the ‘coal at Agar Town. 

The rendezvous of the members and associates, and their 
friends, was in front of the Great Northern Hotel, King’s Cross, 
at half-past twelve o’elock, 

The weather was all that could have been desired, and there 
was, as might have been expected, from the interest excited by 
the remarkable works to be visited, a very numerous muster. 
Among the sixty or seventy en present, we noticed— 
Messrs. Baldwin Latham, pr ; ©. J. Light, vice-president; 
George W. Allan, past president; Alfred Williams, honorary 
secretary and treasurer; William Adams, John K. Adams, and 
George Waller, members of council; Perrey F. Nursey, auditor ; 
George W. Harris, secretary; Frederick Colyer, Francis E, 
Houghton, I. J. Horner, James Howard of Bedford, James C. 
Mewburn, Lewis Olrick, John Pinchbeck, Thomas F. Fillany, W. 


Lloyd Wise, Henry J. Coles, Henry Gore, James Knox, F. J, 
Marshall, William Hendry, Samuel Plimsoll, &. 

The visit may be said to have been divided into three parts— 
first, to an inspection of the at St. Pancras great terminal 
station ; second, of the ¥ station at Agar Town; and, 
lastly, of the goods stati the com in the same locality, 
An intervening should pass unnoticed, namely, 
the excellent luncheon provided for the entire company by Mr. 
Samuel Plimsoll. Mr, W. M. Grier, assistant resident engineer, 
conducted the party over the works at Bt. Mr. Campion, 
resident engineer, being unavoidably absent. Mr. Grier was 
politely and freely communicative, bat did not aspire to address- 
ing the assembled company otherwise than eonversationally. The 
visitors were also much indebted for interesting information, 
courteously communicated in the course of their visit by Mr. 
Saville, clerk of the works, to Mr, G. G. Scott, R.A., the 
architect; by Mr. Clarke, manager for the Butterley Iron Com- 
pany, and, in a word, by all the heads of departments, foremen, 
or overlookers, whom they had occasion to address. For detailed 
and illustrated descriptions of the works of the Midland Station 
we refer the reader to the numbers of Tag Encrverr for May 
31st and June 7th, 1867, and consider it unnecessary to do more 
here than to recall a few of the prt facts touching the 
dimensions of this magnificent structure, ¥ is now sufficiently 
advanced in erection to con an idea more real as regards 
ultimate effect than can annay be i by enumeration of 
dimensions or by drawings. We may add a few statements 
in the way of general as to the progress of the works, ma- 
terials employed, &c., as actually witnessed in the course of the 
visit. 

Approaching the new station on the Pancras-road side, which 
passes between it and the adjoining station of the Great Northern, 
the visitor cannot fail to be struck by its grand and unique 
appearance. ‘The platform of the station is at a consider- 
able height above the leyel of the roadway, some 15ft. or 16ft.; 
and the side wall of the station, from the bottom of which the 
ribs of the vast roof spring, recedes far enough to admit of the 
erection of a range of shops which are brought out to the street 
line. The style of building—massive and severe—is appropriate 
to the great extent of this side fogade and to the Gothic ordar 
adopted. The projecting shops will be covered in by low ridged 
roofs, that will be little seen, if at all, from the street level. The 
Gothic bays above, as they are, and behind ope yay of the 
building Would give the idea of a vast cathedral a clerestory 
throughout its entire if it were not that the immense 
and lofty roof, uneq in its dimensions by any cathedral or 
other building in the world, dispels the idea summarily. Passing 
inwards to the rear of the shops the great vaults or covered 


space is rea in which it is proposed to stew great stores of 
pale ale or’ commodities that do not affect daylight, which 
is nocoeeaeey | jost entirely excluded from this gloomy region. 
This imm is co-extensive with the station overhead, 


and contains ap grea of nearly four acres, being about 690ft. 
long by ile vite ie: of sturdy iron pillars, about 
700 in n ‘and 1#ft. Sin. een centres, stand along and 


athwart the space, carrying upon their heads like grim Atlantes, 
the ponderous girders which support the station floor, some of 
them bearing an important part in binding together the vast 
arch overhead. The height of the basement is about 14ft., its 
floor being nearly on a level with Pancras-read. Underneath 
the basement the underground line of the Midland, by which it 
is to form a junction with the Metropolitan line, has been com- 
pleted. It passes obliquely from the Brewer-street side of the 
new station to its opposite front corner, nearest King’s Cross 
station. The “depth profound,” at which the rails for the 
junction are laid, is seen ata s of the works near Euston- 
road. It may be mentioned here that the Midland Company 
have, under arrangement with the Metropolitan, constructed an 
extra line under the front of their station, with a view to the 
future enlargement of the Metropolitan system. It was of 
course desirable that, in the event of such widening being 
needed, the portion of the works passing under the superin- 
cumbent weight of the Midland Hotel and station buildings 
should be completed before these structures were erected. The 
three lines, or pairs of lines, here referred to are the existing 
Metropolitan line, which passes along and under the Euston- 
road, the extra line constructed by the Midland Company, which 
passes under the front of the Midland station, and the Midland 
junction line already referred to, which passes under the great 
station and its basement storey. These three communications, 


by an arched bell-mouth tunnel, join together as the “ Metro- | ; 


politan ” line, close to King’s Cross station. The Midland trains 
from Derby and elsewhere on their system might have been 
running to Finsbury ere now in so far as the Midland Company’s 
share in the works is concerned, these having been completed for 
running some time ago, but the Metropolitan portion 
remains incomplete. 

Before leaving the subterranean regions it may be prope 
refer further to the solid foundations of the forest of iron pill 
which render such essential service as the basis of the gre 














deposited, and upon this again a solid pillar with a battering base 
of 4ft. square was built, and capped with stone of 18in. thick, 
upon which the columns rest—every one of the 700 having, 
there is no reason to doubt, a perfectly firm foundation. The 
columns in the cellarage, it may be mentioned, are cast with stout 
brackets placed about 2ft. below the caps, which are intended for 
the rests of transverse beams to be fitted with rails upon which 
travelling cranes may be worked in the manner ado 80 suc- 
cessfully in the Agar Town warehouses of Midland 


from the subterranean regions at last, we may just 

notice concerning the materials employed in the building, that 
in the segment, pointed recessed arches of the side elevation, the 
abernating ocks are of the excellent bricks manufactured by 
Gripper, of Nottingham, valuable for taking a semi-glaze and 
for ing a colour; and that the stone used 
throughout the station is brought from the Ancaster, 
the Mansfield (the well-known red _ freestone), and 
other quarries in the Midland Counties—a great con- 
and source of y, doubtl The bricks 

for principal face work, very good of their kind, are 
from Wheeler of Reading. The carving to be applied to the 
stone caps is to be deferred till the building operations are nearer 
completion. Messrs. Waring Brothers are contractors for the 
main portion of the building in rear of the front block, for which 





Messrs. Ji and Shaw are contractors. The Butterly 
Co of byshire, haye the heavy contract for the iron- 
work of the roof, and Messrs. Lucas Brothers are sub-contractors 
for glazii plumbing, and woodwork of the station roof. 

On to the station floor the visitor, if he brings with 


him recollections for comparative p 

by two peculiarities in the effects of the 
under-—dirst, its enormous span—the wi he has ever seen; 
and second, the absence of ties, bands, or rods of any kind, 
crossing in any direction the vast archway, and marring the effect 
produced by breaking up the space. 

Of the twenty-five main ribs which extend for the nearly 700ft. 
covered, fifteen were in position on the occasion of the visit. For 
some time past the ribs have been fitted at the rate of two in 
eleven days, or say, one principal per week, At this rate of 
progress the main portion of the ironwork will be completed in, 
say, three months; but the bricklayers are not keeping 
pace with the ironworkers, and their work may be ex- 
pected, as they are going on now, to lag bebind the 
others. It may be mentioned here that the masons and brick- 
layers, with their labourers, employed upon the works are at 
present about 500 in number ; and the ironworkers on the roof, 
and employed in finishing the iron flooring, about 300 in number. 
In addition to these there are gangs of slaters, glaziers, and 
plumbers busily at work upon the great roof. The visitors had 
an opportunity of seeing the principal ribs in various stages of 
progress. In some instances the gigantic shoes only—weighing 
four and a-half tons each—were set; in others the plated ribs 
were placed, these being the springings of the arch, and weighing 
other four tons. The weight of each principal rib, by the way, 
may be stated as about fifty tons, from shoe to shoe, the pair of 
shoes inclusive. Considerable interest was excited among the 
visitors by the foundation bolts, which bind the principal ribs 
and the principal girders which they surmount. These bolts, 
two pairs at each end of arib, are 24ft. long, 4in. diameter, of the 
best iron, and pass through the solid brickwork piers, being 
fastened, above and below, by octagonal nuts 6in. deep, The 
“washer” on the under side is a metal plate weighing 16 cwt. 

The travelling stages upon which the roof is erected are 
gigantic structures. There are two of these stages, each con- 
taining about 25,000 cubic feet of timber, and eighty-seven tons 
of iron. They are in three sections and travel upon rails, the 
end sections upon about twenty single wheels, the centre section, 
the tallest and much the heaviest, upon coupled wheels, about 
twenty Boge! running tandem, so to speak, one wheel before the 
other, pair being needed to sustain the extra weight. The 
shifting of these great stages is a simple yet interesting process. 
A labourer places himself in front of the section that has to be 
moved at a clear distance in front of the point to which the stage 
haz to be shifted, in order to its taking in another pair of 
asa ribs. Sixteen oreighteen men are placed with crow- 

at the wheels under the stage. The labourer referred to 
has, for his part of the work, an inyerted “ Mallet’s buckle- 
plate,” with which the floor of the station is being laid, and a 
hand hammer. When he thinks all the levers adjusted for 
action he strikes the plate gong-wise, the levers are moved, and 
the towering superstructure is shoved along upon the rails from 
2in. to 8in. When the three sections have been shifted abreast 
of each other, for the new reach to be execu are 
securely fastened to each other, and the erection is resumed, 
The forwarding of a section is easily managed within ten 
minutes. A very ingenious contrivance is in use in the steam 
winch, made by Appleby, for raising the materials to the work- 
men on the roof. From the great height to which these have to 
be raised, in some instances from 80ft. to 100ft., the accumu- 
lation of chain upon the drum would cause serious inconvenience 
and loss of power, which is obviated by an ingenious arrange- 
ment of perpendicular and horizontal roller wheels, and a scheme 
by which, a double turn being allowed for grip, a labourer can take 
off the slack from the drum. This, and some of the other 
mechanical appliances im use, may furnish material for another 
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of the dome in Alexandra Park—the numerous lines, sidings, 
shunts, and their n adjuncts, of the Midland Railway 
Company, whose works we Lon come to see. Almost at our feet 
are a group of four tubular bridges—capital examples of their 


kind—which carry only a single line of rails expensive 
necessity, from the fact that one road under them laterally, 
and another road passes along obliquely. ond the bridges is 


a triangular piece of ground, abutting at its part w 

the St. Pancras graveyard. This, we are told, is the coalyard of 
the Midland Company, and sooth to sa; compared with the 
great station on this side, os the great goods’ station 
on the fu the coal station of the Midland is but a + 

small affair indeed. But Mr. Plimsoll is waiting, and in tru’ 
there has been some dawdling up till now: and we descend to 
take a closer look at the coalyard. Having reached it, we find 


that, although there are not a fabulous number of square yards 
devoted to the coal traffic of the Midland y, have 
a valuable frontage to the public road; and Mr. uel 


Plimsoll has enabled them to turn the space to the very 
best account by his ingenious and well-elaborated arrange- 
ments for the conduct of coal traffic, at least in so 
far as station work is concerned. If we have been 
rightly informed Mr. Plimsoll has designed the arrangements 
for the delivery of coal at the Midland 

Whether he has or not we cannot but think the plan the best 
that could have been adopted for the saving of time, labour, and 


space. The area we have referred to has one of its 
longest sides to railway and the other to the public road. 
On the part of the y company, under previously existi 


existing 
arrangements, it ¥ ve been necessary to have had the use 
of large space and @ complication of sidings and turntables to 
have managed a eonsiderable coal traffic, but Mr. Plimsoll has 
come in with his ious arrangements to change all that. It 
ought to be here that the arrangements, inchoate as 
regards the Mi coalyard, were seen by the visitors in actual 
operation, and on @ more extensive scale, at the adjoining coal- 
yards of the Great Northern Company, which have been fitted 
up on Mr. Plimsoll’s . The coalyard of the Midland, as 
we have is a triangular piece of ground running 
almost to a pair of rails’ width at the London station end. The 
main features of the system employed by Mr. Plimsoll are first 
of all the employment of a traverser to which the trucks from 
any siding can be conveyed to a line of rails, one or other, accord- 
ing to need, as to the sorting or sale of the particular description 
of coal the wagon may contain. The traverser, of course, dis- 
penses with the need for turntables and a multiplicity of sidings, 
and the wagons started from it are run down a gentile incline and 
the coals emptied by a gentle fall into a hopper, at the bottom of 
which they are screened and delivered into sacks ready for carting. 
There are numerous particulars peculiar to Mr. Plimsoll’s sys- 
tem, securing, as it does, the minimum of labour and breakage 
of the coal, which our outrun space will not permit us to notice 
now, but to which referenee may be made hereafter, until which 
time we must also defer any reference to the goods station of 


the Midland Company, to which we have not space left to refer. - 
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ECONOMICAL PURE-SPIRIT STILL 


BY MESSRS. J. C. WILSON AND CO., LIME-STREET, LONDON, 








Tris still has been designed by Messrs. 
J. C. Wilson and Co., to supply the expressed 
want of a simple and economical still, which 
possessed the means of 
coarse spirit at will. The result has been 
found to be highly satisfacto 
observed on reference to 
this still consists of a boiler and two 
retorts, with a rectifying or condensing 
head* placed between the last retort and 
the worm; this condensing head fulfilling the 
function of producing the finest spirit. 
When a coarse spirit is desired it is simply 
not used, but the last retort is attached 
direct to the worm. As by this inexpensive 
are alcohol can be at once and 
very easily obtained, this still B8e8 
many advantages for the economical produc- 
tion of a pure spirit, or otherwise, from any 
It has been successfully 
used in Manilla, for producing spirit from 
Nipa palm, and other substances. The 
mode of action is briefl 
wash from the store tank is made to enter, 
first, the second retort through the pipe A, 
and next the first retort through the connect- 
ing pipe B. It is then passed into the boiler 
through the pipe C, and the spent wash is 
finally draw out at the discharge cock D. 
There is thus a gradual heating and dis- 
tillation of the wash as it passes 
the second retort to the boiler; and its 
flow is regulated by means of cocks, which 





or tor any otber spirit in which the 
aroma is desired, this condensing head should 
only partially. used, as its chief function, when in 
full use, is really to remove the aroma and every 
volatile impurity from the spirit. But by partially 
closing it, and at the same time partially opening 
the direct communication between the last retort 
and the worm, any amount of aroma may be 
retained, as may be desired. . 
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through the liquor in the 


distilling apparatus well know. 


which is that it was. easily erected, 
found to work very well. 








are attached to each connecting pipe. 
After the fire is lighted under the boiler, and 
the vapour begins to ascend, it sepa first, 
rst retort, 

where a portion of the grosser spirit is 
condensed; thence into the second retort, 
where a still further portion is condensed; 
and next into the condensing head, where 
the last portion of the grosser spirit is 
condensed, and the finest spirit is finally 
condensed in the worm. ‘The condensing 
head and the tops of the retorts are both 
kept cool by a running stream of cold 
water, Gauge glasses are affixed to each 
retort to show the height of the liquor 
within them, and also to the boiler. 
still of this description, of the size of 1000 
—, should run off easily, between the 
ours of a.m. and 8 p.m., from 400 to 500 

gallons of spirit between 30 and 40 per cent. 
over proof, This still is unique in the 
following respects, viz., it can be readily 
worked by a native attendant, and all its 
ee are easily got at for cleaning, &c. This 
ast feature is a very important one, as 
all who are conversant with the working of 


Our engraving is taken from the work- 
ing drawing of one of these stills, which 
was shipped in the course of last autumn 
to Mexico, the report recently received of 














SECTION THROUCH FURNACE ~~ NSS CESS | tho 16th inst, and will, it is 
_ ‘ - ? 
R \ = ae extend over three days. 








THe Army and Navy Gazette says the 
long-deferred experiments of the Ordnance 
Select Committee against the section of the 
Plymouth fort and many other iron struc- 
tures will commence at Shoeburyness on 

expected, 
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NOTICE, 

Constantly reiterated mis-statements with regard to the | 
circulation of Tue Enaineer having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- ' 
ceed, we felt it our duty three months ago to place | 
our books and accounts in the hands of the eminent | 
public accountants, Messrs. Quilter,, Ball, and Co., who, | 
after critical examination thereof, gave a certificate which 
completely refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5,300 only, a number absurdly short of the truth, Messrs. | 





Quilter, Ball, and Co. have a a ipt to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. - 


We have reason to believe that the weekly sale of THE Enat- 
NEER is actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of its circulation, our advertising 
Jriends themselves spossess conclusive and satisfactory | 
evidence. Of the un-English and unscrupulous, though | 
signally fruitless, attempts constantly made to injure this | 
journal, our readers generally will have already formed 
their own opinion. 

. 8, Moorgate-street, London, 
4 bt A March, 1868. | 

At the request of the Proprietors of NGINEER news- | 
paper we have ssmnined the books kept in their office, and | 

find that the bona fide circulation and sale of the paper | 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of , 
the paper during the same period has not averaged (in- | 
cluding one week, when 344 copies were given away) | 
100 copies weekly. QuitteR, Batt, anpd Co. | 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 

Dated 28th May, 1868. QuittErR, Bat, anp Co. 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. | 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Oo., 20, Unter den Linden. 
VIENNA.—Messrs. GEROLD and Co., Booksellers. 
ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 








TO CORRESPONDENTS. 
*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore our to copies, 
WELDLESS TIRES, —Leiters lie at our office for this correspondent. 
W. O. D.— Write to the . _ We think you can obtain a copy. 
O. N. 1.—Write to the Secretary, James Forrest, Esq., 25, Great George-street, 
Westminster. 
G. W. W.—J/ you send an article on either of the subjects named it shall receive 


our careful attention, 
in Queensland, Australia. Brisbane would perhaps 
Jor you. We cannot advise you to emigrate. 
J. F. B.—We are unable to advise you. Apply at the offices of some of the ratl- 
way companies in this country—as, for example, the and Baroda, 


Finsbury. 

H. W. R.—Your note is more suitable to the Field or one of the daily papers 
than for a technical journal. The description to which you refer we printed 
precisely as we had it from the inventor, and you will see that we stated as 


much, 

R. N. J.—The fan should have a central aperture 5}in. in diameter; the blades | 
should be 4in. long, slightly curved back for an inch at the outer end. The 
trunk leading to the tuyere is much too small as shown in your sketch. Write 
ag. in if you are sill at a loss 

ERRATA.—Jn *‘ Elementary Papers on Construction,” in our last number, the 
following corrections should be made :—The dimensions of the bar in the | 
cut in Fig. 4 should be figured 4” and 4" instead of 3" and 3’, Line thirty- | 
Jour of the second column from the top should read ‘divide the total weight by | 
the number of divisions.” In line thirty-one from the top, in the third column, 
“ supporting twenty-eight tons” should read *‘ supporting twenty tons.” 

A. H. N.— The point which appears to puzzle you is how to obtain the 17, 3°6, 
2°19 powers of a number. When the power to which a number is to be raised is 
integral, as the second, third, or fourth power, there is no difficulty about the 
matter, as it can be done by direct evolution. But when the index is fractional 
another method must be em; . which we will explain. Whatever may be the 

raise a number, whether fractional or integral, 
applies : —Let A be the number and n the power to which it 





therefore, . Once more, let it be required to obtain 
power of 20, then by the formula, log. (20)**¢ = 3°6 log. 20 = 3°6 X 1°30103 
= 4°683708. The number to this logarithm is 4%,274, which is, 


therefore, the 3°€th power of 20. Similarly the value of K?™ is found to be 
equal to 2°19 X log. K. If the formula we have given be kept in view no mis- 
take can be made. 





ICE-MAKING MACHINES. 
(To the Editor of The Engineer.) 
SIR,—Will any of your correspondents tell me of a maker of ice machines in 
which ammonia is used, or any other cheaper mode suitable for making ice on 
a large scale? B. W. 38. 





SALT-CRUSHING MACHINES, 
(To the Editor of The Engineer.) 


ACONSTANT SUBSCRIBER, 





A CORRECTION. 
(To the Editor of The Engineer.) 

SIk,—In looking over the patent abstracts in your last issue I observe the 
tu mber ot patent 3222 is stated by you as “3232.” Also my name is not cor- 
rectly spelt. Piease to remedy this mistake in your next. 

Camden House, Bi JNO. MORRISON. 

June 6th, 1868 





MEETING NEXT WEEK. 

ROYAL UNITED SERVICE INSTITUTION.—Evening meeting, Monday, June 
15th, at haif-past eight o’clock.—‘‘ The Construction of Heavy Kified Ord- 
mance,” by Major Palliser Unatt, late 18th Hussars. Lecture at three o'clock, 
Friday, June 19th: “ Coast and the A of Iron to Fortifica- 
tions,” by Colonel W. F. D. Jervois, C.B., K.E., Deputy-Director of Works for 
——. a —_— 

Letters ‘ing to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MB. GEORGE LEOPOLD RICHE ; ati other 
ters and communications to be addressed to the Editor of THE ENGINEER, 

163, Strand, London, W.C. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
at the various stations; or tt can, if preferred, be supplied direct from 
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| the purchase and working of the telegraph 








. OUR PORTFOLIO. 

A CONSIDERABLE proportion of the technical journals published 
on the Continent are illustrated by admirably-executed litho- 
graphs of civil engineering works, machines, tools, or scientific 
apparatus, so carefully prepared and so complete that, as a rule, 
they may be regarded as working drawings. In this country, on 
the other hand, scientific periodicals are, with one or two un- 
important exceptions, illustrated by woodcuts. It is beyond 
question that in this respect our literature is inferior to that of 
France or Germany, because it is impossible to reproduce 
working drawings with any pretensions to close accuracy by 
wood engraving. 

Determined as we are that Tae Enornger should take a 
place second to that of no other technical journal, English or 
foreign, we propose to publish from time to time lithographed 
sheets, prepared with the greatest care, and representing the best 
practice in the art of construction. These drawings will be 
printed on specially-prepared paper, and will be made as far as 
possible to assimilate in character with the tracings ordinarily 
used by engineers, The subjects illustrated will represent every 
branch of engineering toa useful working scale. As it is not 
intended that the -sheets should be bound up with THE 
ENGINEER, but that they should constitute a separate port- 
folio, their dimensions will vary with the nature of the 
illustration; and, when the subject demands such treat- 
ment, colour will be introduced. In other cases our engravings 
will assume the form of ordinary uncoloured line drawings. 
When necessary a letterpress description will accompany each 
drawing; but, as a rule, we hope to make the drawings so com- 
plete in themselves that no description will be required. We 
do not intend to publish these lithographs as a substitute for 
our ordinary engravings. They will constitute an additional and, 
we believe, valuable feature in THE ENGINEER, appearing, not 
each week, but from time to time, as subjects of sufficient interest 
present themselves. We do not assert too much when we say 
that no drawings possessing equal value to the student and the 
practical mechanic have ever yet been published by any English 
technical journal. 

It is due to ourselves to add that in their production we 
incur a very large outlay, only justified by the belief that our 
efforts in their service will be fully appreciated by our readers. 

In a portion of the present impression a trifling engraver’s 
error, CO! as soon as de will be found by some of 
our readers, in the scale of feet attached to the supplement. It 
is of no practical importance, as the dimensions of every portion 
of the drill are given in plain figures. 


THE ENGINEER. 


FRIDAY, JUNE 12, 1868. 
GOVERNMENT TELEGRAPHS, 

We have already given our voice, in common with the 
rest of the press, in favour of the general proposition for 
tem by the 
State. If this measure—as well as that upon Which we com- 
mented last week for the improvement of labourers’ dwell- 
ings—should pass into law this session, it.can never be 
said that the last days of the Parliament of the existing 
franchise were spent unprofitably. What the telegraph 
system requires, now that its scientific details have been 
perfected, and its commercial successestablished, is thorough 
working organisation and unity of action ; and, practically, 
it is impossible to attain these without the entire system 
being confided to one office of responsible ement, 
regulated by rules carrying with them the force, authority, 
and obligations of the law of the land. This is, of course, 
to beattained in no other way than by following out in the 
main the propositions of the Government measure, and we 








This | cannot but view with regret the factious opposition which 


it is at this moment experiencing, based upon political or 
rather party considerations, upon which it is not our 
province to comment. The objection raised by the more 
direct opponents of the bill—other than those who suppose 
themselvesto be pecuniarily interested against it—viz., thatit 
places the open correspondence of the public in the hands 
of Government officials, we dismiss as a mere phantom, 
which dissolves before the light of examination. The 


safeguard against anything approaching to political use | if 


being made of such opportunities lies in the all- 
powerful influence of public opinion; an influence which 
has already thoroughly vindicated itself in the sole instance 
of modern times in which such an attempt was made to 
interfere with the rights of private correspondence. As to 
the unofficial use which might be made of intelligence in 
course of transmission by Post-office authorities a precisely 
similar drawback exists with even greater force under 
the present divided telegraphic organisation. It will be 
infinitely easier to detect such breaches of faith when the 
system is under one control than as at present, when a 
m which it might be — to divulge passes 
through the hands of the officers of half-a-dozen distinct 
companies. The bill, as it at present stands, is, in reality, 
of a permissive nature, though there can be no doubt 
that its upshot, if carried, will be the purchase of all 
public telegraphs. It does not, however, seem for 
a moment to contemplate interference with private 
telegraph wires any more than the Post-office does at 
— with the transmission of letters by hand. 
n this, as will be seen from a quotation which we make 
elsewhere from a French scientific periodical, we stand 
alone amongst the nations of Europe in enjoying the 
privilege of private te’ phs, a fact which is thoroughly in 
unison with our constitutional liberty, and is a marked 
instance of how that liberty can extended in a 
thoroughly free country. The objection that Government 
will in all probability be slower to adopt improvements in 
telegraphic instruments is one which, to our mind, carries 
some weight, and 7 gr oe only one of those brought 
forward notice. There can be no doubt 


a number of competing companies, offer greater facilities 


for the trial and development of inventions calculated to 





improve ic manipulation than a single depart- 
ment of te which always more or 
less a conservative tendency will ever do, and if we 
were to judge of the future action of the Post-office 
in this respect by the past and present action of some 
official department in cognate matters, we should indeed 
doubt the probability of anything like justice being done to 
that ive invention which will doubtless continue in 
the telegraphic art, but fortunately for the success of the 
pro undertaking, it is about to be confided to or allied 
with a department which has always been in advance of all 
others in the adoption of useful novelty, as well as tran- 
scendantly before all others in solid practical success. There 
is also another consideration which reduces the risk of 
maintaining existing modes of action too exclusively, wl.en 
others worthy of trial may from time to time be presented. 
The inventions and improvements generally presented to 
other departments of Government almost always involve a 
considerable, sometimes an immense outlay on the part either 
of Government or the inventor for their experimental proof, 
whilst in the case of telegraphy the cost of experiments is 
comparatively small, and the time required for the demon- 
stration of an improvement or the manifestation of a failure 
is comparatively short. There would therefore be the less 
excuse for shelving ptene which ought to have had 
a trial, and we may look foward with more confidence than 
would at first appear justifiable for a reasonable amount of 
P ive spirit in the new administration, if, as we sin- 
cerely hope, it be formed. With the details of the measure 
in general we fully agree, questioning them but in one case, 
that of increasing the metropolitan rate. It is almost 
certain that a sixpenny rate wonld be more paying than a 
shilling one within the municipal boundaries of London and 
of most of the great provincial towns, quite independently 
of the fact that it would more fully carry out the main in- 
tention of the bill for extending telegraphic facilities. 


LIGHT ROLLING STOCK. 


Ir is too often taken for pant that the engineering of 
railways is perfection, and that no mechanical improve- 
ments can be hoped for which will reduce working expenses 
and proportionally augment dividends. Such an assump- 
tion is completely erroneous, The mechanism of railways 
is very far indeed from perfection, and the fact is not 
generally —- simply because a few railways pay a 
good dividend, and the various items of expenditure on 
all railways are so mixed up and entangled that it is not 

to perceive what department is most in fault; or to 
er, a what the immediate results of change in any 
one would be. But —- not easy, it is still 
quite possible to comprehend that if changes could 
be carried out even in certain directions only, profit 
to the company making them must follow. hus the 
introduction of any expedient which would effect a saving 
in fuel must tend to raise dividends, Sitnilarly, altera- 
tions in existing arrangements which would bring down 
the cost of repairing rolling stock would tell favourably on 
dividends; and the adoption of any plan which would 
make rails last longer than they do now would certainly 
operate beneficially. Only engineers can initiafe and 
apply such improvements as these, and th®y would not 
render other improvements in railway management un- 
necessary. In the financial department a great deal might 
be done without reference to the members of our profes- 
sion ; but of this we do not propose to speak. We shall 
confine our attention solely to an existing defect in the 
mechanism of railways, and proposals for its mitigation or 
removal. 

Any change which would at once reduce the cost of fuel 
per train mile, and the outlay on repairs of permanent 
way and rolling stock, possesses remarkable claims on the 
notice of railway men. The items named alone constitute 
the major portion of the great bill for working expenses, 
amounting on the average to some 48 per cent. of the total 

early receipts of the railways of England. The three 
items, expenditure on fuel, maintenance of way, and main- 
tenance of stock, can all be affected by a single change 
either for better or worse. If it were thought proper to 
add a couple of tons to the dead weight of every passenger 
carriage in England, an increase in the outlay on fuel, 
on rails, and on rolling stock would be at once entailed, 
and that to an extent which would be severely felt at the 
end of the half-year by shareholders. On the other hand, 
if instead of increasing we reduced the weight of our 
carrying stock, the result would be a diminution in the bill 
for coals and for the repair of permanent way. No one, 
so far as we are aware, disputes these statements. It is 
—_ however, that it is co to reduce i“ weight 
of passenger carriages or engines below existing limits at 
all; or, that being possible, and the reduction being effected, 
that any sensible advantage would accrue, The last point we 
shall not argue now; indeed, it does not appear to us that 
there is anything to argue about. Any reduction in work- 
ing expenses, however small, must be of service; and those 
who take the trouble of calculating the saving which may 
be effected by using light instead of heavy engines and 
carriages will quickly satisfy themselves on this matter. 
It is of far more importance to ascertain whether there is 
or is not truth in the proposition that railway “ee 
made as light as they can be made, n 
we , the statement in the negative is extremely 
re is no fixed and determinate proportion 
between the dead weight of passenger carriages and the 
paying load which they are constructed to carry. On 
some lines much more dead weight is allowed than on 
others; but we cannot find that the heavier cost less for 
repairs than the lighter ae. On the contrary, when 
the two classes chance to work on the same railway dis- 
tinctly—that is to say, — with light and heavy with 
heavy—the balance on the whole is in favour of the 
light stock. When the two classes are mixed and worked 
together, however, as is too often done, the result is in 
favour of the heavy carriages which knock their lighter 
brethren to pieces; and this fact has tended strongly no 
doubt to bring light stock intodisrepute. Thereis no good 
however, for working ight stock 
organised 


reason, hea d 
together; on a properly line, Tadeed, there would 
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be no heavy stock. No one, it must be understood, dis- ; by other engineers, or from wheels intended to transmit 


putes that carriages might be made much lighter than they 
are now, and still continue to passengers, even at 
maximum speeds, with ect safety. It is not running, 
we are very properly told, that wears them out, but shunt- 
ing. Carriages must be strong and heavy to resist the 
minor collisions which they endure hourly. This is true 
to a certain extent, but until it can be shown that wood 
and iron are now used to the best advantage, and that an 
increase of weight does not aggravate the very evil it is 
intended to remove, we must continue to hold that pas- 
senger stock, as now made, is much too heavy, that the 
proportion of dead weight to heavy loads can be dimi- 
nished and the weight of passenger locomotives reduced; 
as a corollary on these propositions, it follows that the 
cost of locomotive repairs, fuel, and permanent way 
may be reduced also, The ter portion of the 
weight of the average Englis iage lies in the 
under frame. All above the shallow side frames is reason- 
bly light; not as light as it might be made, but still 
not objectionably heavy. The under frame is made heavy 
because it is so shallow as to lack vertical stiffness ; and 
secondly, in order to resist the compressive strains always 
sét up by buffing. Carriages want as it is more rather 
than less steength to resist strains acting vertically down- 
wards andfrom endtoend. The existing method of construc- 
tion is in many respects as bad as possible, being in no way 
calculated toprovidemaximumstrength with a minimum of 
material. ‘The under frame is completely independent of 
the carriage which rests on it, and the shocks due to 
buffing are distributed just as they should not be. 

We have said that side frames are made of large scantling 
because they are so shallow as to lack vertical strength. 
The remedy lies obviously not in putting in more wood 
and making them thicker, but in very largely augmenting 
their depth. 

In a properly constructed railway carriage the body and 
under frame should be all in one, The height of the sides is 
some 5ft. Gin., and these sides might constitute trussed 
gotenn, so to speak, 5ft. Gin. deep. This could be effected 

y carrying wrought iron diagonal straps from the frame 
to the top of the carriages, king posts of wood acting as 
struts being located between each compartment, The side 
would then resemble a very open lattice girder, the 
vertical stiffness of which would 3 enormous. So much 
for a principle. In carrying it into practice it is not im- 
possible that the use of iron might be in great measure 
avoided by adopting diagonal planking. If diagonal iron 
strapping is retained, some ingenuity must be exercised in 
avoiding the doors and windows, if the full height of the 

iages is to be utilised. The best plan would be to make 
each side a girder, as far up as the bottoms of the windows, 
the strain being carried by each door post, and over the 
lintel. No difficulty whatever lies in this, By thus availing 
ourselves of the comparatively great height of the carriage 
side, or even of part of it, we virtually increase the depth 
of the carrying frame sufficiently to get rid of all risk of 
sagging or drooping either at the ends or centre, no matter 
of how small scantling it is made within rational limits, It is 
only remarkable that a principle so obviously right has 
not my since been adopted. 

We have next to do with buffing strains, which are not 
quite so easily dealt with. Buffers are now always fitted 
in one of two ways. They are attached outside the 
carriages, 2s in locomotives, or they act on springs so dis- 
posed under the carriage that the strain is imparted to 
cross beams, which must be excessively strong to resist 
them. It is not easy to say which arrangement is worst. 
The first is the lightest, but a compressive strain is set up 
by the action of the buffers through the whole length of 
the side frame, which must be very stiff to resist it with- 
out deflection, The second is the easiest in its action, but 
it spares the frame little or nothing. When light under 
frames are adopted, care should be taken only to ex 
them to tensile strains, and this can be effected by aellee 
the buffers discharge their strains on that end of the 
carriage situated furthest from the buffer struck. Thus, a 
tube might be placed inside each frame as long as the 
carriage, within which would slide two buffer rods, each 
provided with a piston. A space of three or four feet 
would intervene between the pistons, which would be 
occupied by a spring of compressed wool, steel, &c.; a stop 
would prevent either buffer being forced out beyond a 
certain limit, the side frames would then escape all com- 
pressive strain. By making the buffer rods tubular they 
could be kept light and still retain great stiffness. 

We have done little more here than slightly indicate the 
nature of the changes in construction which would permit 
us to diminish the quantity of material now used in rail- 
way carriages. The details it is not difficult to fill in. 
That exceptions on various grounds may be taken to our 
suggestions is highly probable; indeed, it is de rigueur just 
now to take exception to all suggestions for the improve- 
ment of the mechanism of railways; and care must be 
taken to recommend too little rather than suggest too 
much, A hint may be listened to, accepted, even acted 
upon, when a complete scheme, however perfect, however 
elaborately ste oy out, will receive no notice whatever. 
Therefore we have placed no complete designs for a light 
railway carriage before our readers; therefore we have not 
been more minute and exact. Those who hold that what 
is, is right, have had a very long innings. It is about time 
that those who hold that a great deal of what is, in 
tie mechanism, is wrong, should have a turn with the 

t, 


THE STRENGTH OF GEARED WHEELS. 


Any student consulting ordinary text books will find 
numerous formule for calculating the pitch and dimensions 
of teothed wheels intended to transmit a given power. 
The most easily remembered of these he will probably 
commit to memory without further examination, taking it 
for granted that unless they were correct they would not 
have been published. Subsequently, occasion may arise 
for putting what he has thus learned in practice. The 
chances are ten to one that he will then find that his designs 
are different in many important respects from thoseprepared 





similar power and actually at work. As a result he is 
com ly at a loss; and unable to act for himself with 
con he resorts to the eminently objectionable 
resource of copying servilely what others have done, without 
paying any further attention to principles. That the greater 
number of the formule published are little regarded is 
certain. Are we to assume, therefore, that they are all 
wrong? We think not. Formule for calculating the 
strength of wheels are open to the same objection as that 
which attaches to all empirical rules. They only hold good 
under certain conditions, and practice alone can enable 
the engineer to tell whether these conditions are or are not 
present. Being present, the formule will apply ; not being 
present, they might as well never have been pre 

Before going further, it will be well to reproduce here two 
or three of the best known rules for ascertaining the proper 
pitch to transmit a given power. Boulton and Watt's rule 


isH=P* x bx exer where / is the horse-power, p 
the pitch, and 5 the breadth in inches, d the diameter of 
the wheel in feet, 7 the revolutions per minute, and 306 a 
constant, Tredgold’s rule is H =e. Farey’s rule is 
the same as Boulton and Watt's, 240 being used as a con- 
stant instead of 306. Molesworth gives H=!* x V xB 


16 
2 
for the nominal horse-power, and H et XTX ® for the 
indicated horse-power. In this, V=the velocity of the 
pitch circle in feet per second. 

Now let us suppose that the student is called upon to 
determine the power which a wheel of 3in. pitch can 
transmit, the velocity of the pitch circle being 5ft. per 
second, the diameter of the wheel a little over 5ft., the 
number of revolutions nineteen per minute, and the 
breadth of tooth 5in. By Boulton and Watt’s rule we have, 








then, 9x5 exe = 13°97, say, 14-horse power. By 
Tredgold’s rule we have o S = 25°7-horse power. By 
Farey’s rule we have Ox KEXVE 17°8-horse-power; 


and by Molesworth’s rule oxSxS= 14:06, or 
25-horse power. No two of the formule, it will be thus 
seen, agree, and, to make matters still worse, Farey 
actually ignores the breadth of the teeth altogether. Asa 
climax we may add that wheels of the given dimensions 
are regularly employed in transmitting much greater 
power than that given by any of the foregoing cal- 
culations. What is the student to do under such 
circumstances? Is it remarkable that he should be at a 
loss? Nor will he, if left to himself, easily tind his way 
out of the maze, for no author with whose writings we are 
aequainted has attempted to give a lucid explanation of 
the reasons which have induced different engineers and 
mathematicians to adopt different rules; nor is it, perhaps, 
easy to give any explanation but one. In all cases a 
margin is left, the formule not supplying the breaking 
strength but that at which the wheels will work safely, 
and some men, more cautious, give a larger factor of safety 
thanothers, Noneof the rulespossessany great general value, 
as they are, for the most ne only applicable to flour mills 
andothermachinery which runs very steadily under uniform 
strains, and in which great weight or size is a matter of 
very little importance. In designing rolling mills, traction 
engines, geared marine engines, and, in short, all machines 
in which great power has to be transmitted through gearing 
of reasonable dimensions, or occupying, of necessity, a very 
small space, they will not apply at all. In one case, 
whieh we might name, a steam engine transmitting 
180 indicated horse power through a wheel 4ft. in 
diameter, 4in. pitch, and 10in. wide, making forty 
revolutions per minute. By Tredgold’s rule, such a 
wheel rset gp Rewer but 74-horse power; by Boulton 
and Watt’s rule not much more than 40-horse power. If 
the wheel were proportioned by Tredgold’s rule, it would 
have a pitch of 6in., and a width of about 15in.; and even 
then the power actually transmitted would exceed that 
found by the formule by 16 or 18 horses. It would be 
very bad practice to adopt any such dimensions, because 
the wheel could have but twenty-five teeth only, much too 
few to work sweetly under heavy loads. 

We have as yet said nothing of the absolute strength of 
tecth, and this part of our subject we must dismiss with a 
few words. There is no difference of opinion on the subject, 
and the student cannot consequently be at a loss. A tooth 
may be rded with tolerable accuracy as a cantilever, 
fixed on the wheel rim, and loaded at a point a little outside 
the pitch circle. When the length of the tooth to this point 
and its breadth and thickness are known it is easy to 
calculate the breaking rhyme which will be as the square 
of the thickness multiplied by the breadth, and divided by 
four times the length. 

By many writers the influence of the breadth of a tooth 
is quite disregarded. When wheels are properly set to 
work, however, the —_— of the gearing will increase 
directly as the breadth, but when the circumstances are 
such that the equal bearing of the teeth from end to end 
cannot be relied upon, increasing the breadth of the tooth 
much beyond the length of the pitch does more harm than 

A case came under our notice some few years ago 
in which the second motion wheel of a traction engine 
gave iy 4 repeatedly. It was first made 3in. wide and 2tin. 
es the breadth was increased half an inch after each 
ailure till the width reached 44in. The wider the wheel 
became the sooner it broke. It was then determined to 
try what a very narrow wheel would do. One was cast 
2tin. thick only, and this stood perfectly well, and no 
further trouble was experienced. In a wide wheel the 
pressure is apt to come on one corner of a tooth and break 
it off if the s are not absolutely parallel; but in narrow 
wheels no such action takes Narrow wheels, it 
must not be forgotten, wear out more quickly than wide 
ones, 
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We have shown that such great discrepancies exist 
between the results obtained from ordinary formule for 
obtaining the strength of wheels that they possess little 
value. Is it * gg to supply the deficiency and to furnish 
students with a formula generally applicable on which they 
can rely ?—one providing neither too much weight nor too 
little arene we fear not, For ourselves we hold that 
Boulton att’s rule, used with a divisor ing with- 
in certain limits, is the best that can be adopted. en very 
heavy gearing is used,as in rolling mills, due care being taken 
taht the are pretty well shaped and the castings per- 
Soatly sound toate Seon, ROO Shea Ne Saas estaars O08, 
bearing in mind that the strain transmitted is exp 

in terms of the actual not the nominal horse-power. A 
wheel of the dimensions already given would transmit by 
this modified rule 28°5-horse power. If any doubt exists 
as to the excellence of the casting or the parallelism of the 
axles, or the teeth of the wheels regarded as axles, then 
200 should be used as. a divisor. If the gearing 
is to be used under such conditions that its failure 
may lead to loss of life, as in winding engines, or, 
when weight, size, and first cost are of secondary impor- 
tance as compared with durability, Watts’ divisor—306 or 
more conveniently 300—should be retained. After all 
nothing but a keen appreciation of mechanical fitness, and 
extensive practical acquaintance with what may and may 
not be done with gearing will enable the engineer to attain 
satisfactory results. One thing is certain, merely increasing 
the quantity of metal in gearing will do little or nothing 
to prevent its fracture. The endurance of a train of 
cogged gear depends as much on the quality of the metal, 
the shape of the teeth, and the way the wheels are put to 
work, as on their dimensions; and by watchful attention to 
those points many engineers succeed in making more 
trustworthy gearing than others using from 50 to 100 per 
cent, more metal. 





LITERATURE, 


Works in Iron. By Anprew Hanpystpe and Co, London: 
Spon, Charing Cross. : 1868. 
Ir is now becoming the custom of manufacturers and 
others to issue treatises on the subject of the special branch 
of business on which they are engaged, instead of the dry 
matter of fact price lists or catalogues with which we 
have hitherto m familiar. This tendency is one 
which we wish to see encouraged, inasmuch as it is 
the means of bringing into notice works that other- 
wise would pass unnoticed, but which may contain 
elements of usefulness to the profession as regards either 
design or constructive details. This innovation on the 
domains of sientific literature has been carried to a high 
pitch of perfection in a volume now before us, which has 
just been issued by Messrs, Handyside and Co., of the 
Britannia Ironworks, Derby. “ Works in Iron”—for 
such is the unpretending title of the book — aims at 
imparting, in a concise form, such information as can be 
usefully given to an engineer at home or abroad. Indeed 
it will prove valuable to many others abroad beside 
engineers, who have not access to the usual sources of 
information. It goes much further than any previous 
works of its class, in that it describes and illustrates not 
merely what can be done, but what actually has been 
effected, and in this respect it forms an important record of 
some of the most prominent public works of the present 
riod. For the first time, too, in such a book advantage 
is taken of photography, by which means trustworthy 
views of the various works are obtained. The book 
commences with a brief account of the Britannia Iron- 
works, which were established at the commencement of 
the present century, after which it treats of constructive 
works in iron. ere we have some important practical 
remarks on the quality of iron and upon its application to 
various purposes, oe s being very carefully treated, and 
at considerable length. The several systems of girders 
and the functions of their members are also discussed. 
Included in this section are numerous bridges which Messrs. 
Handyside have made and erected for railway and other 
works, both at home and abroad, and which are fully 
described and illustrated. Roofs are next treated of, and 
here we meet with — hs and diagrams of those of 
the Agricultural Hall at Laem. the Inns of Court 
Hotel, the Broad-street terminus of the North-London 
Railway, the Amsterdam station of the Dutch-Rhenish 
Railway, and various others which have been turned out , 
at the Britannia Works, Iron buildings then come under 
notice, and are succeeded by descriptions and illustrations 
of steam engines, machinery, and foundry work. Finally 
we have a section upon ironwork of a specially ornamental 
character, of which Messrs. Handyside have made large 
quantities, having given it their special attention. Asa 
recent example, we may refer to the ornamental ironwork 
of the Leeds Winter Garden, which was described and 
illustrated in Tue Enciveer for the 22nd of last month. 
But not only do we obtain particulars of large matters; 
those of minor import come in for an equal share of con- 
sideration, and we are thus made uainted with modern 
and elegant designs for all kinds of small work both in 
wrought and cast iron. In short, the book is one which, 
while serving the purposes of commerce, imparts a large 
amount of sound practical information upon the subject of 
iron construction in its broadest sense, and quite indepen- 
dently of commercial considerations, It is but just toadd 
that to Mr. Ewing Matheson, the London representative 
of the firm of Handyside and Co., is due the credit of com- 
piling this work, which has been got up in a very superior 
style in every respect, the photographs and wood engravings 
being especially well executed. 


The Architect's, Engineer's, and Building Trades’ Directory. A 
Business Book of Reference for the Various Industries connected 
with the Arts of Construction throughout England, Scotland, 
and Wales. 1868. London: Wymay anp Sons, Great Queen- 
street, W.C. Calcutta and Allahabad: Wyman BroTHERs. 


To the uninitiated the preparation of a directory may seem 


a small matter, involving the exercise of no higher quali- 
tes than hard fagging industry in ellesting, and plodding 
care in arranging and correcting the materials provid 
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It is so in most instances, although even these compara- 
tively humble qualities are not always exercised, as most 
of our readers may have i to their incon- 
venience. The massive volume before us, however, is 
aan, Brea ase se sui generis; the qualities we have indi- 
cated gtr been effectually applied in its compi- 
lation; but, mani » qualities also of a much higher 
ve been put in requisition in the conception of 
the work and its Ts and in the judgment, 
ability, and oe the plan has been carried into 
effect. The ambitious design of the Eng of this 
work would have been simply ridiculous if they had 
not put forth extraordinary efforts to carry it out. 
They have well earned, however, the honour that attaches 
to a measure of success much more complete than could 
perhaps have been reasonably anticipated. For want of a 
more suitable designation the book must be spoken of as a 
directory, and so it is; but it aspires to be, and is, much 
more than a mere compilation of a series of groups of 
names, professions, and addresses. The collection and 
classification of these names and addresses—somewhere 
about 50,000, as we estimate them—is in itself no mean 
feat; but indisputably and extensively useful as these must 
prove for business wre they do not constitute the 
most dignified feature of the book, or its most inte 
and valuable information, or even the portion of its multi- 
farious contents that some classes of readers will regard 
as exclusively the most useful. It is really throughout a 
tolerably wide and well-defined range, a biographical dic- 
tio of professional men of our time, an important 
contribution to the history of architecture and engineer- 
ing, and will prove, as we believe, the first issue of what is 
destined to be a series of standard records concerning the 
most distinguished men devoted to the practical appli- 
cation of science and their principal achievements. 

The first portion of the work may be described as an 
exhaustive hand-book of the organisations connected with 
architecture ; engineering; civil and mechanical; archeology; 
sculpture; the arts and sciences; the arts of construction 
generally, and their allied interests, 

The valuable information which has been collated in this 
section relates to above fifty chartered and other societies, 
universities, and associations, which embrace brain and 
hand workers in various departments of activity ; and in 
addition, the associations formed for the benefit of the 
infirm and the superannuated. Concerning these societies 
explicit information is given of their constitution, objects, 
and rules, with their offices, officers, fellows, members, and 
associates, ordinary and honorary. We can scarcely afford 
space even to indicate the variety, far less the extent of the 
information here set forth, It of course includes the Royal 
Society, the Royal Institute of British Architects, the 
Institution of Civil Engineers, and associations of a 
kindred nature. It properly embraces such 
bodies as the Amalgamated Societies of Carpenters and of 
Engineers, &c., and numerous benevolent and other societies 
connected with the engineering and building trades. The 
second portion of the book may be described as giving the 
detailed information required in relation to the industries 
embraced. The plan of the book, as regards the - 
ments of names and addresses, is very good, and its value 
for ready response is greatly increased by the copious 
index prefixed to it, which is an immediate ke 
to the portion of its contents that may be wanted. 
Whether it be the president of the Society of Engineers 
or of the Architectural Association, or the chairman of the 
Builders’ Ulerks’, or the Kailway Benevolent, Institution 
that is wanted—whether the consulter may desire to be 
directed to an architect at Alnwick, a builder at Bangor, 
or a plasterer at Peterhead, the index will at once direct 
him to the page upon which he will find the information 
of which he is in want. In the Trades’ Directory many 
names find places which fall under an additional classitica- 
tion, while many names are embraced in one of these clas- 
sifications with great advantage, which could not have 
been properly plaved in the other. At e 235, for in- 
stance, there is the commencement of a list of all the brick 
and tile makers in Great Britain, which includes many 
hundreds of names, some of which are reproduced in the 
general list of towns, that commences at page 687, and in- 
cludes a building trades’ directory to about 900 towns. 
From the nature of the particular industry just referred 
to, not many of those who prosecute it are located in towns, 
and hence a comparatively small number find a place 
under “towns.” The value of the complete list of brick 
and tile makers in one group will be readily apparent. 
The towns directory isa useful portion of the book, giving 
as it does comp.ctly, important official as well as trade in- 
formation relating to the respective towns. We notice 
that the extra information includes—population, members 
of Parliament, district surveyors, town clerks, sani- 
tary inspectors, gas and waterworks’ managers, and 
other functionaries. These town lists cannot pretend to be 
exhaustive, and it is a t marvel to see them presented 
in a first issue as full as they are, They are important 
not only as indications of what may be expected in the 
future, but intrinsically for the mass of information actually 
em in them. London, we notice, extends to nearly 
300 columns of this section, exclusive of copious informa- 
tion concerning the — Sewers Commission, the livery 
companies, the age itan Board of Works, the Works 
Office, War Office, and other official matters. In connec- 
tion with the towns directory we notice a feature that 
should impart confidence in the acc of the book and 
the latevess to which the information is brought down in 
that the changes made in the most recent parliamentary 
elections at Bristol, Coventry, Stoke-upon-Trent, Cam- 
bridge University, &c., are duly noted. 

We have to congratulate Messrs. Wyman not onl n 
the quantity and quality of the caster’ they have Anse y 
and the skill with which it has been methodised, but also 
= the re gy of m1 per ae the beauty of the 

‘ y, and, in a wor m the enlarged ideas with 
which ¢ ey have entered u a take work, and the skill 
Og en fa ying them in the volume 

ore us, which 


likely to prove extremely usefal. 





y Voies et Matériels de Voies. 
UGENE Fiacuat et Dg GoLDSCHMIDT. 
[Conctupixe Norice, } 


Passine on to Russia, as we have not time to glance at 
the other German States, many of which are already 
absorbed in Prussia, we find our authors observing that 
the Russian Government imitates the Governments of 
Austria ang of Spain, They pt to attach by means 
of railways their different nationalities to each other, It 
continues the moral fusion, com: by the freedom of 
the serfs, by a fusion of interests consequent on improved 
means of transit, Contending, as does North America, 
with immense solitudes, with a rigorous and variable 
climate, it seeks homogeneity of territory by the sole 
means of rapid and communication. The question 
of transport is in Russia a more difficult one than in any 
other country on the Continent. Its area in Europe alone 
is ten times that of France for a population not double 
that of the latter country. This territory touches on four 
almost inland seas. It encloses a great number of lakes, 
and is traversed by 22,000 miles of natural navigation, 
although it is true that winter interrupts this navigation 
during half the year. The rivers are united by 800 miles 
of canals, which are also closed by winter for a still longer 
period. Snow, however, becomes a substitute for roads 
during four months of this time. Such, then, are the natural 
means of communication—snow in winter and the rivers in 
summer—which in this country compensate for theabsence of 
public roads, of which a Russia possessesonly 5000 
miles, Her post roadsindeed amount tonearly 60,000 miles; 
but they consist merely of bridle paths, It is impossible to 
count on more than 200 days in the year of easy communica- 
tion in Russia. But in proportionastheroads are insufficient, 
horses, cattle, and their fodder are cheap, so that agricul- 
tural and mineral produce are carried over considerable 
distances at a less rate than the ordinary traffic of 
more favoured climates, Railways will rapidly solve the 
difficult questions of thin population and great variation 
of climate. 3000 miles have already been made, and 1000 
are in course of construction. The last figure is small, and 
indicates considerable . Russia for the last six 
years has expended rather less than £11,000,000 a year in 
constructing railways, | cannot suddenly alter her 
course. For the last five years she has added annually 340 
miles to her railway network at a cost of between five and 
six millions. 

On the subject of Swiss railways the French engineers are 
naturally sore. After stating that they have in proportion 
to their population about the same mileage of railways as 
France, they go on to observe that the network has cost 
fourteen and a-half mi or about £19,000 a mile, 
yielding only 3°71 per cent, on this capital—a capital which 
was almost entirely by France. The loss 
of more than £6,000,000, which she (France) has thus 
sustained weighs heavily op the credit of the Helvetian 
republic, The rigorous by the Cantons against 
foreign capital have ged the efforts which this 
country has made to traverse the Alps. Under the 
evil influence of her avaricious efforts Switzerland has 


decided, after baving ct i cfedit in France, to 
appeal to the Governments an States to interest 
themselves in this enterprise. She asks them for a sub- 
vention to an expenditure of £8,000,000, which the passagre 
of the St. Gothard will cost if it is executed under the 


Chemins de Fer 
Par MM. 





same conditions as that of Mont Cenis. In this direction 
only Switzerland for the future devotes her resources, | 
removing from all competition the es of the Simplon | 
and the Lukmannier, at the foot of which the present , 
lines must stop. The following is the réswmé given of the } 
present progress of European railways :— 

Upwards of £56,000,000 are expended annually for an 
annual addition of 2200 miles to the continental lines :— 


& Miles. 
France figures for .. »+ +o» ++ + «+ 16,000,000 .. .. 6h0 
England .. «2 se os «+ «¢ ef ve 17,000,000 ., .. 460 
Spain awaits the resurrection of her credit, 
but may be taken at... .. «+ ++ os 2000000 ,. .. 110 
Germany (including Austria) oo co ce 11,000,000 .. «. 670 
Belgium .c oc cc ce of «se of 590,000 .. «. 3&8 
Russia © 0c cc cc co 6,500,000 .. .. 2350 
Ataly oc co sc. op 9 ce 09 ce pp 8,900,000 oo. op 180 
Switzerland, Turkey, Holland, Denmark, 
Portugal, Sweden... «5 oc oe oe 2,000,000 .. .. 110 
Total... .. + e eo ee 57,200,000 .. «. 2415 


After an elaborate review of the tariffs on European rail- 
ways the following scale of charges for the different coun- 
tries is arrived at for passengers and tons respectively, in 
centimes and kilometres (five centimes = one halfpenny, 
kilometre = three-fifths of a mile):—Russia, 5°3c.; Sweden, 
4°7c.; Belgium, 5:4c.; Germany, 5‘5c.; Switzerland, 5°2c.; 
England, 9c. The ton of merchandise is carried according 
to the following tariff in centimes per kilometre :—France, 
5°98c.; England, 8c. to 9c.; Russia, 9°4c.; Germany, 9°4c.; 
Sweden, 1l'le.; Switzerland, 113c. The principle of 
employing narrow gauges for short exceptional lines is 
favourably commented on, and numerous examples are 
given of their success including that of Festiniog and one 
at Broelthal, in Prussia, with a gauge of 2ft, Sin. u 


pwards 
of twelve miles long, which oceupies part of the width of | 7¥4 nom. 
ing round curves of less than forty | 4... 


an ordinary 
yards radius. e weigh 23lb. to the yard, and 
twelve-ton six-wheel locomotives are employed. 

On the subject of steel and iron rails we the follow- 
ing observations:—“ It may be concluded that it is not 
desirable to renew in steel more than from 2000 to 3000 
kilometres out of the 22,000 kilometres of single line which 
constitute the existing network, and it should be under- 
stood that our present forges are amply sufficient for 
supplying this quantity, But the matter does not stop 
here, for the gradual lowering of the price of Bessemer 
steel leads to the hope that in a few years it will reach 
that of iron rails. The apparent simplicity of the process 
= hope of this result. It obviates the necessity for the 
ong and troublesome oo of piling which makes the 
rail more like a faggot nee pee ee to sepa- 
rate under the influence of the canes of form induced by 
seryice than a homogeneous mass like steel resulting from 





MR. WHITWORTH’S SCHOLARSHIPS. 

The following Parliamentary paper has just been issued. 
It eons much valuable information on an important 
subject ;— 

At Whitehall the 5th of May, 1868, By the Right 

the Lords of roby tae Bed pate Beads nf poems 

Privy Council on Education. 

My lords read Mr. Whitworth’s letter of 4th May, 1868, 


transmitting a lum on his scholarships and on the 
establishment of sixty exhibitions of £25 for the present year, pre- 
paratory to the tion for his scholarships, and requesting 
that the Science t may conduct the necessary 


examinations and ce, 
have great pleasure in acceding to Mr. Whit- 


ost’ 4 d giving every assistance in their in 
‘s req an wer 
carrying out his munificence, a 





Manchester, 4th May, 1868, 
erring to your letter of March , by which you 
transmit to me a 


oror SF ee Eee Wee Lords of the Com- 
mittee of Council on Education had passed in acknow! ent of 
my endowment of scholarships for 


Sir,—Ref 


Prine mechan: science, 
Seotion onematinnn, eel eihes to vankes solieass te camving et 
an ers r tance ou 
the intentions of the endowment:— 

1. I beg leave to enclose, for the information of the Lords of 
the Committee of Council on Education, a memorandum on the 
subject of the endowment, which I trust will meet with the 

roval of their lordships, and that they will cause it to be cir- 

ted, and the necessary correspondence arising out of it to be 
conducted by the Science and Art Department, 

21:7 beg leave to ask the Lords of the Committee of 
Council on Education to undertake the examinations for these 
scholarships, 

preparation of the necessary details for the 

i the use of tools, Iam willing to be responsible 

myself, with the aid of friends, and I propose to obtain the con- 

sent of a few gentlemen to advise with me from time to time in 
whatever may arise in the future for my consideration. 

4. In reply to the invitation of their lordships to submit any 

tions, I venture to submit for consideration whether honours 
in D pobune of Gaganes angen O08 Sp consiiess Sy en aamy t 
authority on successful students each year, thus creating a faculty 
of industry analogous to the existing faculties of divinity, law, and 
medicine, I am of opinion that such honours would be a great in- 
centive to exertion, and would tend greatly to promote the object 
in view. 

5. I venture further to ny a hope that the Government 
will provide the necessary f for endowing a sufficient number 
of professors of mechanics throughout the United Kingdom. 

. In conclusion, I inform pe that the n ariangements 
for securing the endowment have been made, and I have given 
instructions for the p ion of the draft of a deed of trust, 
which will be sent for the approval of the lord president.—I am, &c., 

signed) JOsEPH WHITWORTH. 

To H. Cole, Esq., Secretary of the Science and Art Department, 


Memorandum on Scheie for Mechanical Science. To be com- 
peted for in May, 1869, 
I. Having offered to the Lords of the Committee of Council on 
Education to “ found t scholarships of the annual value of 
£100 each, to be applied for the further instruction of young men, 
natives of the United Kingdom, selected by open competition for 
their intelligence and proficiency in the theory practice of 
mechanics and its cage eseem, with a view to the promotion of 


engi ing and m industry in this country,” I 

that the following should be the general arrangements in the first 
instance, which may be modified after the first competition has 
taken place in May, 1869. 

II. That the thirty scholarships of £100 each should be open to 
all of her Majesty’s subjects, whether of the United 
India, or the colonies, who do not exceed the age of twenty-six 
years, and be held either for two or three years, as See 

rove to be desirable; that ten scholarships should com 
or and awarded in May, 1869, at the annual national exarnina- 
tions in science, provided that a sufficient number of candidates 
prove themselves to be competent; that the successful candidates 
should be required to spend the period of holding the scholarships 
in the further satisfactory prosecution of the studies and practice 
of mechanical engineering, and pursue their studies to 
the spirit of the endowment, making periodical reports of them; 
that the student should state where proposes to | yw his 
studies, the Lord President of the Council deciding if ‘he pro- 
posal can be allowed, also if the student’s progress be ~~“ 4 
and the manner in w it shall be tested from year to year. 
deciding if the plan of study proposed by the student be satisfac- 
tory, as much latitude as possible may be allowed, If the student 
oan to complete his general education instead of continuing his 
special scientific study, he may be permitted to do so, He ma: 
to the universities or collezes affording scientific or technical 
ace dag or he may travei abroad. The successful artisan 
should be to study theory, and the successful com- 
petitor in theory aided in getting admission to machine shop# and 
other practical establishments. All further details would be 
hereafter prepared and issued by the Science and Art De t. 

IIL. The candidates must be of sound bodily constitution. 

IV. The first competition should be in the a theoretical 
subjects :—(1) Mathematics (elementary and higher); (2) mechanics 
theoretical and 3. (3) practical plane and descriptive 

, and ical and freehand drawing; (4) physics; 
(5) chemistry) including metallurgy, And in the following 

iorafts :—(1) Smith’s work; (2) turning; (3) filing and fitting; 
a my making and 

: So eT a he eee 
a satisfactory wledge ‘ollowing theoreti —_ 
1, elementary mathematics; 2, elementary mechanics; 3, 
plane, and descriptive geometry and ; 
power to use one or more of the following classes of 

axe; (b) the saw and plane; (c) the hammer 
propose 


(e) the f I 

obtainable fa the theoretical subjects and those obtainable by the 

v1 M object i devising thet Se ienhintemuiiie 
in 

requiring a practieal acquaintance py bs eee Soate ap nee 

render the competition on 
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FOREIGN CONTEMPORARY PUBLICATIONS. 

Tue rapidity with which foreign scientific literature is 
increasing renders it a labour of no small moment to exa- 
mine and cull from so luxurious a tree the best fruit for the 
refection of our readers. So rapid are, however, the means 
of intercommunication now-a-days, and so rapidly are ideas 
in literary and scientific circles promulgated, that although 
the amount of !abour to be performed, if a really careful 
search be made through the numerous European periodicals, 
is very great, yet the facilities for their examination in- 
crease in proportion, and we may therefore hope, as we in- 
tend, forthefutureto supply from timeto time a short digest 
of what is passing amongst the scientific societies and pub- 
lications of Europe. It will be quite impossible even to 
touch on a tenth of what is written in the cursory notices 
that our space will enable us to give, but we shall endeavour 
as far as possible to select matter which shall be interest- 
ing and instructive. In the present notice we can only 
glance at a few subjects contained in the back numbers of 
some of the French section of periodicals of the present 
year, but for the future we shall keep pace with the 
appearance of interesting matter amongst our foreign con- 
temporaries. 


In a recent number of “‘ Cosmos” we find some observations on 
private telegraphy which partake of a politico-commercial cha- 
racter, and are not a little illustrative of the way in which some 
English institutions are viewed abroad. Mons. Victor Meunier 
writes:—‘‘ It is asserted on the European continent that motives 
of public safety absolutely forbid the employment of private tele- 
graphs. There does not exist a Government which would answer 
for to-morrow if private individuals who now correspond by post 
could exchange electric messages by a wire of which they were 
sole proprietors, and which placed their respective residences in 
instant communication. I do not know how the English manage, 
but that which would be subversive on this side of the channel 
is not at all inconvenient on the other. There a company formed 
for this end (the Private Telegraph Company), on the demand of 
any applicant, and at a fixed rent, establishes between points 
which anyone may choose a wire of the necessary length, and at 
the two extremities of that line, in the office or the shop, are 
installed the requisite telegraphic apparatus. Thus the most com- 

lete control over this species of communication is confided to 
individuals, This is done in London and all the other great 
towns; the Westminster Bank corresponds thus with all its 
branches, and the other banks hasten to follow its example. 
More surprising still, MM. Reuter are permitted to employ this 
means of conveying their news, true or false, to the editorial table 
of the journals by which they areemployed. This tolerance, which 
would everywhere else be considered an inexcusable imprudence, 
is in England only a just homage to the common sense of John 
Bull, cast in so peculiar a mould is he, Soon he will employ 
telegrams as much as we do caligraphy, admitted to be innocuous 
even in the hands of the least trustworthy citizen. I will point out 
how these excellent results have been obtained, and whether the 
reader believes that in time we shall become worthy of the same 
advantages as our neighbours, or whether he considers them as the 
—, of a superior order of beings, to the possession of which 

rance may not pretend exceptin oneof those future transformations 
either here or above; in either case I think a short notice of private 
telegraphy will be interesting.” Here follow some general remarks 
of a popular nature on the private telegraphy system with compli- 
mentary allusions to Mr, Wheatstone and the printing telegraph, 
and the article ends with the complaint that only chiefs of the 
state correspond with one another in this way in continental 
countries, and the question, ‘‘ Shall we never merit to be treated 
in this respect as kings or English, or shall we remain always 
unworthy of employing that which we were capable of creating?” 

In the first number of his new arrangement of ‘“‘ La Propagation 
Industrielle,” for monthly publication, Mons. Thirion, after an 
excellent account of Cail’s sugar machinery, has the following on 
Mons. Ctiffard’s process of manufacturing hydrogen gas:—‘* Mons. 
H. Giffard has designed an apparatus for the production of 
hydrogen gas, founded on a new combination of principles with 
means for the most part already known; these principles consist 
in the production of steam in presence of carbon and oxide of 
carbon alternately, by means of its passage through and over a coke 
furnace, which this operation rapidly cools to bere-ignited by draught. 
The boiler properly so called is composed of a sheet iron box, 
protected by bricks or fireclay, enclosing a coke furnace placed on 
strong fire-bars. The horizontal portion of the boiler presents a 
large surface to the contact of the gases, formed by vertical brick 
partitions or fire-brick tubes. At the extremity of the boiler is 
placed the chimney, fitted with a weighted damper capable of 
closing it hermetically; the ashpit and ‘the fireplace are furnished 
with accurately fitting doors, ‘The furnace and the surfaces sur- 
rounding it having been raised to a white heat, the damper and 
the ashpit are closed, and the steam is introduced simultaneously 
below and above the fire-bars; the gaseous products of combustion 
arriving at the base of the chimney should be composed only of a 
mixture of hydrogen and carbonic acid, which, when the chimney 
is closed from above, has no other means of exit than by a tube 
constantly open and leading to the refrigerator, the extremity of 
which is furnished with a stop valve to prevent the return of the 
gas. When the damper is opened to renew the fire the draught is 
obtained by a fan placed at the entrance of the chimney communi- 
cating with a pipe through the ashpit, in which portion it is pierced 
with small holes, so as to give a reverse draught onthe grate. By 
this means it is possible to obtain either a draught in the chimney 
—by induced current, we presume—or to give a direct draught 
through the fire-bars on to the lower layers of coke, so as to re- 
ignite them. As soon as the fire is re-lighted the bars are again 
heated to a sufficient fe me gg to superheat the steam passing 
through it, which diminishes the cooling of the coke at the same 
time that the draught cools down those portions of the surface 
near the chimney, and thus diminishes the amount of heat carried 
to waste by the gas.” 

In Les Mondes we find the following on the “‘ Aberration of Fixed 
Stars :”— ‘‘ Under this title, Monsieur Klinkerfuss, director of the 
Observatory at Gittingen, has just published a paper, in which he 
shows that the earth’s motion exercises a double influence on the 
direction of the rays of light. The first is that which is known by 
the name of physiological aberration; it is that illusion which 
makes a star appear to us twenty seconds and a-half out of its place 
when the motion of the earth is perpendicular to the direction of 
that star. A similar illusion affects our judgment as to the direc- 
tion of the drops of rain when we are carried rapidly along in a 
railway. The second influence brought to light by Monsieur 
Klinkerfuss consists in the physical aberration which the motion 
of the earth produces on rays coming from the celestial bodies. 
Monsieur Klinkerfuss examines the change in the direction of re- 
flected or refracted rays, and shows that the physical aberration 
depends to a certain extent on the glasses employed, which explains 
the difference between the constant of aberration found by De- 
lambre and by Struve. Monsieur Klinkerfuss discusses also from 
this point the hypothesis of Fresnel and the experiments of Arago, 
who seemed to have proved that the earth’s motion had no sensible 
influence on the direction of rays emanating from the heavenly 
bodies, Finally, the author has 9" in practice the experiment 
proposed by vich, and which consisted of introducing into 
the lens a liquid column. On the 12th of June last he made ob- 
servations of the meridian passages of the sun and of the stars beta 
and delta Hercules, by means of a lens in the tube of which a 
column of essence of turpentine had been in whilst Mon- 
sieur Boergen took observations of the same objects on the meri- 








dan circle as usual. The difference between the right ascensions 

of the sun and of the stars in the constellation Hercules is about 

twelve hours; the observations made on the circle gave 1°83 seconds 

as the gain of the clock, during the same time the observations 

made with the transit instrument gave 2°86 seconds, that is to say, 

one more. Monsieur Klinkerfuss’s theory predicted a difference of 
seconds. 
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WINDERS FATEEY BOG SERADES. a 

Tue ingenious machine, illustrated in the annexed engra' 
meg soe | by Wm. Dray and ee Vale gone 
en used for compressing hops pockets, an ion 
porn Sd performed > am: Some of the noe onl abe 
tages claimed for this machine are that the upper frame revolves; 
so do the treaders inside the pocket. The pocket does not revolve, 
but descends vertically between the side guide-rods as it becomes 
filled. The action of the men’s treading is imitated by the two 
feet worked by the crank shaft in Foamy of the circular presser 
with rack and pinion before used. The filling is continuous, and 
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the treading also; the pressure is equal throughout the whole 
pocket, and the hops are thoroughly well packed and evenly laid 
so as to produce an equal sample, no matter from what part of 
the pocket it is drawn. The pressure is kept equal by chains 
attached to the underside of the side weights, havin: fixed 
at certain distances apart, so that as the pocket sinks while fill- 
ing, the weights rise and pull the balls off the floor; thus they 
become a counterpoise to the weight of the hops that are in the 
pocket. The weights that give the pressure upon the hops are so 
made that any number can be added or taken away in a moment 
without stopping the machine, according as more or less pressure 
is os the equilibrium being kept up as before by the chains 
an 
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THE APPLICATION OF TOWN SEWAGE TO 
GENERAL. FARM CROPS. 
By Tomas CarGIL, C.E., B.A. 
(Concluded from page 413). 

It is not absolutely necessary for the sewage to be brought first 
into the top carrier, it can be brought into any one, as it is some- 
times advantageous to give a portion of a field an extra dose. 
According to the slope of the ground, so must the distance between 
the carriers be regulated; about 35ft. may be considered an average 
distance. As to the slope itself, 1 in 12 will be found a good limit, 
although 1 in 4 or 5 has not been considered too steep. When the 
ground, however, has a slupe of this steepness, there is danger of 
the sewage passing off so rapidly as not to benefit the land to the 
proper degree. The cost of preparing the ground and cutting the 
carriers for the application of sewage upon this principle will not 
exceed about £2 per acre. 

When the ground has a gentle inclination the pane and gutter 
system is gencrally adopted, and the ground is prepared in the 
following manner. Main carriers are cut right across the field, or 
in the direction of its least fall, and another series of smaller 
gutters are cut radiating from them in the direction of the greatest 
slope of the ground. The land between these secondary or distri- 
buting carriers is laid out perfectly level, and stops made of oak or 
elm boards placed at intervals across them. In addition to the 
distributing carriers, discharging gutters-are cut parallel to them, 
and the manner in which they act is as follows: —The sewage flows 
from the main into the secondary carriers, where by the proper use 
of the stops it is dammed back, and made to flow over the land 
until it reaches the discharging gutter which conveys it away. 
This principle has been extensively employed with the greatest 
success at Croydon and Norwood, its management being both 
simple and satisfactory. The cost of forming the ground and 
cutting the carriers for the pane and gutter system at Craigentenny 
was about £12 10s. per acre, which is a high price, and the annual 
——— of maintaining the fields in working order is a little 
over £3. 

The third method to be described is that known as the ri 
and furrow, or bed method, which is applicable to land perfectly 
level, and necessitates a good deal of preliminary formation of the 
ground. As the name signifies, a ridge is formed by raising the 
earth, which is taken from the slide slopes running down to the 
furrows, which lie in the hollow between two adjacent sides. The 





operation can hardly be called excavating; it is rather a trans- 
ference of the soil fromone spot toanother. Carriersare constructed 


in the artificially formed ridges and furrows, and the sewage 
after and filling.those on the ridges flows overthesideslopes 
ft ag eae and runs into the nearest watercourse. 

e sides are the panes, as they are sometimes called, 
which is a badly cian term, as it confuses this with the 


pone and gutter, eve cavetalty levelled end to an inclina- 
ion of about 1 in 120, and the ridges may be placed at any average 
distance of, from 25 to 75ft., according to the crop put into 


; 7 
the It is difficult to estimate what the cost of forming 
the ground this system would come to, without knowing the 
£5 per acre may be stated as the lowest, 
area of land at Barking has 
the growing of grain crops 


All these subdivisions of the ‘‘surface channels” principle pos- 
sess the great advantage of being able to deliver the sewage upon 

all a“ of the growth of the 
it, sho 
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ting i ld it be grass. Any 


stagnation of the sewage wu e land must be prevented by 
tpn Be a aud filling up all holes and Coleus, 80 as 


Ww as 
© gr best soil should be kept on the surface. The 
yp that ought to guidea farmer in the laying out of his farm 


although they must — be modified by the peculiar circum- 
stances of the locality, the nature of the soil, the shape of the 

and a number of minor points ing to every individual 
instance. A certain amount of grass, whether meadow or rye-grass, 
reap sing ages bagpey te i of the at all times, and 
to form an outlet, as it were, for it, wh the dition of the 
other crops does not allow it to be applied to them. A farm com- 


uniform as possible. In artificially poe | 





posed entirely of arable land would be unsuited to the application 
of sewage, gee it were required to dispose of the sewage at all 
times, which would be generally the case. Green crops are the 


only ones which can stand, and in fact benefit, by the application of 
excessive quantities of sewage. Other crops cannot be stimulated 
or forced to the same extent, and are only injured by doses of 
sewage too often repeated. When sewage farming is better un- 
derstood, and reduced to scientific principles, it will be found more 
economical to devote a much larger area of land to the production 
of root and cereal crops than is done at present. The truth is 
that there is a mania just now for growing grass, particularly 
Italian rye-grass, which is no doubt the great sewage crop. This 
is partly owing to the fact that at Croydon and the few other 
places where sewage is profitably “= , grass is the best paying 
crop, a ready market being found for it, owing to the situation. 
Milk is one of the most essential articles of food, and brings a high 
price in every large town. Consequently the crop which constitutes 
most to its production is certain to find a ready sale, whether it be 
cut for garden or grazed off the land. At the same time it would 
be a most short-sighted policy to imagine that the application of 
sewage is to begin and end with nm crops. In fact, the true 
value of it will never be pave woh me | it is extensively applied to 
roots and ceri At present it is wasted ; there is too much of 
it to be had for nothing ; then, it will be properly economised and 
estimated as it ought to be. From the factsI have laid before you 
it is manifest that the future system of sewage farming will be a 
combined one, and will consist in so proportioning the relative 
amounts of grass and arable land as to dispose of the sewage in the 
most effectual manner. farmer will be relieved from a 
great difficulty. Although he will have a choice he will not be 
able to say, as at present, ‘I cannot grow such and such a crop, the 
ground is too poor;” for the real value of sewage is that by ifs means 
the poorer soils are raised to an equality with the richer, and 
made to be equally productive. Bearing in mind that grass will 
stand a very large quantity of sewage, there is not the slightest 
fear of not being able to of it, provided a judicious selec- 
tion be made in the choice of the crops grown. hile any crops 
may be grown to great perfection, yet the most profitable ones 
will, of course, depend upon local circumstances, of which the farmer 
himself is the best judge. It may be stated that while sewage is a 
valuable fertiliser for all descriptions of soil, it is a perfect 
regenerator for the poorer kinds. It may be expedient in the one 
case, but it is absolutely essential in the other. An objection has 
been taken to the application of sewage to rye grass, that it caused 
the crop to be very rank. This is not the fault of the sewage, but 
of the farmer. If rye grass be cut immediately before it begins to 
form seed it will never be either coarse or rank. It should be 
ploughed up every second year, a root crop taken out of the 
ground, and then it may be resown. One acro of Italian rye grass 
irrigated with 5000 tons of sewage will yield 1000 gallons of milk 
per annum, equal toa money value of over £33. There is an advan- 
tage in applying sewage to cereal crops which is not always taken 
account of, more particularly if the land be tolerably fertile. 
After applying the sewage in large doses for two or three years on 
grass lands intermediate grain crops may be grown in great perfec- 
tion from the manure or residue of the sewage constituents left in 
the land. Clayey soils in particular possess a remarkable power of 
retaining or storing up food for plants. Were rye grass to be cut 
every two years, or even ev P= ronal months, it would allow of 
a very pel ww md and profitable combination of sewage farming, 
as intermediate crops of mangolds, potatoes,’ and cabbages cou 
be got out of the land with great success. Viewing the question 
of the application of sewage to crops upon a broad basis, there is 
but little doubt that through its means land which is now im- 
verished and exhausted, or rendered barren by natural or arti- 
cial causes, will be restored to its original fertility. Not by 
simply applying sewage to grass crops, or by continuing the appli- 
cation for two or three years, but by a regular scientific, systematic 
course of sewage farming and sewage engineering for the fature. 
Can it be expected that a period of a few years can repay the evils 
which it has taken ages to create, or that a brief application of the 
remedy can cure a disease that has been aggravated by the lapse of 
centuries? Most fortunately at the present time, by one of those 
coincidences which invariably attend cause and effect, land is 
wanted for the application of se , and sewage is needed, 
urgently needed, by the land. It is from the union of the two 
that national wealth and ty will result, but we shall never 
carry out the union in its integrity, never avail ourselves to the 
full degree of the advantages at our disposal, or do justice to the 
resources in our power, until sewage pipes are laid on to the land 
for the use of the farmer and agriculturist in the same manner as 
water and gas pipes are laid on for the supply of our cities and 
towns. 
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** Imorovements in plating spoons and other articles with a coating of 
metal."—A ———— from Marshall Forbes, West Meriden, Counec- 
ticut, U.S.—29th May, t 

1803. THOMAS CHRISTY, New York, U.S., *‘ Improvements in paper satining 
machines.”—2nd June, 868. 








Patents on which the Stamp Duty of £50 has been Paid. 

1535. PHILIP COOMBES, Liverpool, Lancashire, ‘‘ Manufacture of cheese.”— 
5th June, 1865. 

1541. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Photo-electro- 
typing process.”—A communication.—5th June, 1855. 

1552. GEORGE HASELTINE, 5 di Chancery-lane, London, 
“‘ Fuses avd projectiles for rifled ordnance.”—A communication.—6th June, 





1865. 
1557. WILLIAM TONGUE, Wakefield, Yorkshire, “Combing and heckling 
fibrous materials.”"—7th June, 1865. 
1574. JULIUS DE HEMPTINNE, Ghent, Belgium, *‘ Spinning cotton and other 
fibrous materials.”—9th June, 1865. 
1530. WILLIAM TOWNEND, Wright-street, Otley. road, Bradford, Yorkshire, 
** Doubling and twisting ya: ns and threads."—5/h June, 1865. 
a DavID f—+-—4 Ceylon-street, Battersea Park, Surrey, ‘ Artificial 
"—6th Ji 
118. “GEORGE Low, Dub:iu, Ireland, *‘ Boring rocks and hard substances.” — 
5th July, 1865. 
= HENRI ADRIEN BONNEVILLE, terrace , Middle 
** Apparatus for facilitating the traction of punto and other veliicies,” — 
A 1 commnntention. —15th June, 1865. 
1646. GEORGE SMITH, jun., Richmond-terrace, Clapham-road, Surrey, ‘' Loco- 
motive engines and railway carriages.”—19th June, 1865. 








Patent on which the Stamp Duty of £100 has been Paid. 
1325. EDWIN GREEN and JOEL CADBURY, Birmingham, *‘ Buttons for 
general use,”—27th May, 1861. 


Notices of Intention to Proceed with Patents 

276. JAMES JOSEPH HICKS, Hatton-garden, London, “Improvements in the 
manufacture of backs and handles for hand mirrors.” 

280. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improved ma- 
chinery for grinding and polishing concave surfaces."—A communication 
from William Cleveland Hicks, New York, U.S.—27th January, 1868. 

289. WILLIAM ALFRED GIBBS, Giilwell Park, Essex, ** improvements in 
mechapism or apparatus for drying wheat in the sheaf and other vegetable 

matters. 

290. WILLIAM HENRY CRISPIN, Marsh Gate-lane, Stratford, Essex, “ 
proved anti-scorbutic biscuits.” 

297. JOHN PEARSON, Jewin-street, and JAMES WILLIAM YOUNG, Portland- 
terrace, Regent’s Park, London, “Improvements in refining or purifying 
oils, and in the apparatus employed therein.” 

298. JOHN BROWN, Stockton-upon-Tees, Durham, “ Improvements in ma- 
chinery for cutting or slicing wood, tobacco, or other fibrous substances.” — 
28th January, 1868. 

309, SAMUEL BRADLEY ARDREY and SAMUEL BECKETT, Manchester, ‘‘Im- 

provements in velocipedes.” 

aiv. WILLIAM TASKER, Halifax, Yorkshire, “‘ An improved machine for open- 
ing and cleaning c.tton, applicable also for other purposes.”—A communica- 
tion from Samuel Fay, Lowel, Massachusetts, U.S. 

314. CHARLES RILEY, Whetstone, near Leicesier, “ An improved combined 
threshing machine frame.” 

317. WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in breech -loading fire-arms, and in cartridges and bullets for the same.”— A 
communication trom Hiram Berdan, New a Us. 

319. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery- lane, Lon- 
don, “ Improvements in furnaces or ovens fr roasting ores.”"——A communi- 
cation from Riley Porter Wilson, New York, U.8.—?9th January, 1868. 

324. MILTON ALEXANDER HAMILTON, Southampton-buildings, Chancery-lane, 
London, “Aa improved apparatus for cutting bread, vegetables, and other 


327. THOMAS ROWAN, Glasgow, Lanarkshire, N.B., ‘‘ Improvements in re- 
moving impurities, such as sulphur and phosphorus, from iron and other ores 
from coal. 





and 
328. BENJAMIN HAYNE, Mitre lite Tavers, B dwall, Blackfri 4, London, 
mode of connecting beer engine pipes 1 with their 


taps.” 

340. H&NRY CHAPMAN, Westminster-chambers, Westminster, “ Improve- 
ments in bolts, nuts, and washers. 

841, JOHN MITCHELL, jun., = Gronos THOMSON GRAHAM, Dundee, Forfar- 
shire, N.B., ‘Imp for marking or cutting fabrics into 
lengths such as are required ee making sacks.” 

343. GzORGE LAMB SCOTT, Manchester, ‘*Improvements in apparatus for 
steering ships.” 

814. a Spe HOWELL, Sheffield, Yorkshire, “ Improvements in 


suspension 
346. JOHN FRAME, Glasgow, Lanarkshire, N.B., “ Improvements in nd 
mecbanism or 





provements in fire-egcapes.”—3 lst January, 1868, 








349. Gronce ae nian “y h ving 
machines employed in of ey indica ~ ad surfaces.” 

352. HENRY AITKEN, ronie’s sii, 1 B., “‘Improvement* in em | 
iron ores or iron stones for the purpose of therefrom, and 


in the means employed therefor ; also improvements in the ovens or draw 
k'lus for carbonising iron ores or iron stones.” 

353. ADOLPHUS CLARK and ABRAHAM Van a Great Wild-streot, Lon- 
don, “1 for and storing aerated waters, 
and for transferring these and other liquids from one vessel to another.”— 
a tly a communication from Gustavus Davis Dows, Boston, Massachuset.s, 


356. JOHN JAMESON, Catherine-terrace, Gateshead, ‘‘ Improvements in the 
eee tion —¢ Sere anetn the obliteration of the same.” 

361. MARIA ALICE WILSON, Victoria-road, Kensington, Middlesex, ** Improve- 
ments in spring and other mattresses, couches, and cushions 

356. CHARLES RICHARDSON, Gracechurch-street, London, “* Improvements in 
looms for wea’ 

367. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, London, 
“Improvements in leggings or gaiters and other like articles.”—A cow- 
munication from William George Rule, New York, U.S.—ard February, 


1868. 

374. JOHN LEWIS, RICHARD ALSTON, and EDWARD ALSTON, Preston, Lanca- 
shire, “ Improvements in movable fire-bare.” 

382. THOMAS SCOTT and Ropeat MOWAT, Edinburgh, N.B.,“ Improvements 
in lamps for burning paraffin and other hydrocarbon o:ls,’—4th February, 





1868. 

394. WILLIAM EDWARD NEWTON, Cc Chancery-lene, London, “Improvements in 
mowing and reaping from John Dodge 
toa Mark Dodge Wilber, and Francis } Kirby Stevens, Poughkeepsie, New 

fork 8. 

395. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in buttons and in the means for securing them to garments or other articies 
of wear or use.”’"—A communication from Daniel McLean Somers and 
Walter Scott Atwood, Brooklyn, New York, U.8. 

398. JOBN HAY, Glasgow, Lanarkshire, N.B., “A new method of roughing 
horses and of cons ructing horse shoes.” —5th February, 1468. 

408. GEORGE FRANCIS BRADBURY and THOMAS CHADWICK, Oldham, Lanca- 
shire, * in or applicable to certain sewing machines.”—A com- 
munication ‘from Thomas Antoney Macaulay, New York, U.x. 

410. CHRISTOPHER BRAKELL, W ndsor-road, Oldham. Lancashire, “ Improve- 
ments in apparatus for measuring fluids.""—€th February, 1868. 

423. JAMES BUCK WILSON, Haydock, near St. Helen's Lancasnire, *‘ Improve- 
ments in compre-sing, ‘forging, and rolling steel and other metais, and in 
machinery for such purposes. 

426, THOMAS WALKER, Birmi , ** Imp in the construction of 
sewers und drain p pes or vaben. 1 

427. PETER ROTHWELL, Hampstead-road, Middlesex, “ An improved mena 
valve for the delivery of specific quantities of gas, water, or other fluids. 
8th February, 1868. 

465. ARTHUR BRIN, Rue des Acacias, Paris, “Certain improvements in appa- 
ratas for generating and applying gas from air and hydrocarbon guise for 
lighting and heating purposes."—1lth February, 1863. 

494. WILLIAM ROBERT LAKE, “outhampton-buildings, Chancery-lane, Lon- 
don, ** An improved wh’p-holder.”—A communication from Daniel Talcott, 
New York, U.8 — 13th February, 1868. 

553. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ** An improved process of seasoning and preserving wood.”—A commu- 

jon frem Sigt d Beer, New York, U.8S.— 19th February, 1868. 
61. WILLIAM EDwaRD NEWTON, Chancery-lane, London, ** improvements in 
of i gas."—A communication trom Charles 
Musier Taintor, New York, U.S.— 24th February, 1863. 

655. JOSEPH ROCK CooPeR, Bir h “ An impr t or improvemcnts 
in breech-loading fire-arms.”—27th February, 1868. 

683. JAMES FAIRWEATHER LOW, Monifieth, Forfarshire, N.B., “ Improve- 
ments In apparatus for preparing jute and similar fbrous materials.”— 
Q4th Fi , 16S. 

691. HeNRY BEAUFOY WILDER, Salham Hi use, Sulham, Rea ting, Berkshire, 

in ic electric telegraphic apparatus for aa letters, 
or aenences, with bell and self-acting mechanical switch.”—z9:h Fi ebruary, 
1864 

855. BASHLEY BRITTEN, Redhill, Surrey, “ Improvements in the manufacture 
of manure."—12th March, ‘868. 

927. SIEMON WENKHEIM, Regent-street, London, ‘‘ A mote or method of com- 
biring a shirt and waistcoat, or portions thereof, so as to be worn cither asa 
waistcoat and shirt or as a shirt only.”—1t8th March, 1868. 

1265. GeoRGE LISTER, Rivers Dursley, Gi tershi ** Imp tain 
machinery or apparatus for feeding slivers of wool or other filamentous 
“ee to carding and condensing engines or machines.”—isth April, 


1868. 
1276. THOMAS ALFRED WARRINGTON, Carlton-road, Kentish Town, London, 
in and other lke articles for holding candies 
and tapers. "—20th April, 1868. 


1297. LOUIS BING, Bishop's Stortford, Hertfordsh're, ‘‘An improved mode of 
and apparatus for ascertaining the actinic power ot light.”"—2ist April, 1868. 

1363. RICHARD COCKER, Cockspur-street, Cnaring . London, ** Lmprove- 
ments in purifying. seasoring, and preserving and making it water 
and fire proof.”—A communication from Theodore William Helnemann, New 
York, U.S —25th April, 1868. 

1481. JOHN YOUNG, Aspuil, Lancashire, ‘‘ Certain improvements in the con- 
struction of ovens to be employed in the manufacture of fuel termed coke, 
oil, and gas."—6th May, 1808. 

1541. SIDNEY BUXTON, road, Ki . Middlesex, “‘ Improve- 
ments in writing and printing | pens. mi 2th hep 1868, 

1552. SAMUEL BAGSTER BOULTON, King William-stree’, Tondon, “ Improve- 
ments in the means and apparatus for landing, loading. and conveying 
timber in timber yards and saw mills, as also in apparatus for facilitating 
the sawing of such timber.’”"—-1 3th May, 1868. 

= WILLIAM ALLDAY, Birmingham, ** Improvements in forge and other 

lows.” 

1614. ALEXANDER PARKES, Liverpool-street, Birmingham, ‘‘ Improvements in 
the manufacture of parkesine or compounds of pyroxylin, to render such 
materials more suitable for making billiard balls, and fur other purposes.” 

1615. GEORGE PRICE, Dover-street, Ryde, *‘ Improvements iu plasos and 
other keyed musical instraments, ” 

1619 MILTON ALEXANDER HAMILTON, fouthampton- bufldings, Chancery - 
lane, wondon, *‘ An improved churn. "16th May, > 

1622, WILLIAM MANWARING, Britunoia Works, Banbury, Oxou, “ Improve- 
ments tn lawn-mowing machines.”—18th May, 1868. 

1721. WILLIAM ROBERT LAKE, South idings, Chancery-lane, Lon- 
don, ** Improvements in horses" harness.”—A communication from John B. 
Folger, Boston, Massachusetts, U.S.—25th May, 1868. 

1767. HIRAM HAINES, Southampton-buildings, Chancery-lane, London, “* Im- 
provements in the manufacture of lead pipe. and lead pipe lined or cased with 
tin or other metal."—A communication from William Anthony Shaw, New 
York, U.8.—28th May, 1863. 






































All persons having an interest in opposing any one of such appi'cat'ons 
should leave particulars in writing of their objections to such application at 
the office of tue Commissioners of Patents, within tourtecn days of its date. 


List of Specifica ions Published during the week endius 
6th June, 1968. 
2624, 4d.; 2899, 1s. 24; 2840, 8d ; 2847, 8d ; 2859, 6d.; 2860, 6d.; 2861, 8d. 
2807, 10d.; 2870, 28.; 2877, 1s. 10d.; 2879, Is. 4d.; 2882, 8d.; 
ls. ; 2888, 4s. 2d.; 2889, Is. 10d. 5 ¥ vgo4, -3 28 , 
; 2908, 10d. ; 2908, 1s. : 2910, 6d.; 2912, 8d. ; 2918, 8d. ; 
8d. ; 2916, ls. 2d.; 2017, 8d. ; 2918, 1s.; 2628, ls.. 4d ; 2024, 10d. ; 2927, 
10d. ; 2029, 8d. ; 2081, 8d. ; 2084, le. 4d. ; 2989, 10d.: 2043, 1s.; 2044, 8d. ; 
2048, 10d. ; 2049, 1s. 4d. ; 2057, 10d. ; 2962, 10d. ; 2968, 8d. ; 2069, Ie Gd. ; 
2972, lud.; 2978, ls. 4d: 2990, 1s. ia. 3 2902, ad, ; 9001 4d. , os 104, 
8015, 8d,; 8037, 10d. ; 8028, + 10d. ; 3032 ; 3039, + 8040, 
4d. ; 3048, 4d. ; 8046, 4d. ; 3048, “at 305, 4d. ; 3053, “a, 3057, ia! 
4d. ; : 8059, 4d. ; 3 1064, 4d. ; 3068, 4d. ; 3072, 4d.; 3078, 4d. ; 8074, 4d. ; 8077, 
3 8078, 4d. ; s0ce, ad. 3 3082, 4d.; 3084, 4d. ; 3080, 4d.; 8087, 4d. ; 3088; 
4d. ; 8108, 44. ; 3129, 8d. 








will be forwarded by post from the Patent-office on receipt 
ing 5s. must be remitted by 











Class 1—PRIME MOVEBS. 
Iaciading Feet etl Geen’ babe Pinte be and 
Water Mills, Gearing, Boilers, sittin we 
3309. J. G. TONGUE, ee y Falcon ac eee “ Gibe 
to the crossheads and other parts «f engines, &c."— Dated 3nd 
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tion 
they bear or slide.—WNot proceeded with. 


3314. G. D. HuGHEs, Nottingham, “ A ee ee econo- 
mis Jed to farcnme of comm tetera Dates 900d lovember, 1867. 


ing 

The patentee claims the arrangement and application of vertical 
wires or rods in the door, or box, or respirator, and the projections on the under- 
side of the fire bars, and also the combination of diverging and deflecting plates. 
He does not claim any of the other mechanical arrangements separa‘ely, but he 
claims the combined means, apparatus, and general arrangement of parts as 
applied to the doors or other parts of furnaces for the 
smoke and economising fuel. 

3316. G. H. and E. BOLTON, and W. WHITTHREAD, Widnes, and T. ROBINSON, 
St. aie Lancashire, ‘‘ Obtaining motive power.” —Dated 23rd November, 
1867. 

This invention consists, First, in obtaining motive power by igniting and 
exploding within any su:table engine a mixture of the vapour of a hydrocarbon 
liquid with atmospheric air or oxygen, when admixture of the air or oxygen 
with the said vapour, or only a part of the air or oxygen with the sald vapour, 
or only a part of the air or oxygen required, is effected or allowed to take 
place within a vessel or space outside the cylinder or cylinders, or other part 
of the engine within which the explosion iscaused. Any gas or vacuum 
engine now in use can be employed, but the inventors prefer those of the 
improved construction hereinafter described. The vapour and air or 


. oxygen, mixed as aforesaid, are supplied to the engine by either of the well- 
wn methods of inhalation or injects They preter 


kno ij the former, however, 
as by it the mixing of the said gases is effected in a simple and efficient manner 
within the same vessel in which the hydrocarbon liquid is evaporised ; 
Secondly, the invention consists in employing with engines in which hydrocarbon 
vapour and air or oxygen are exploded an apparatus devised by the inventors, 
and called ‘‘ the vaporiser.” This consists of a rectangular or other suitably- 
shaped vessel ; it contains the hydrocarbon liquid, and is so fitted that heat 
can be applied to vaporise the said liquid should the a heric temperature 
be Insufficient for that purpose. Internally it is divided by partitions, or it is 
partly filled with a spongy, fibrous, or porous material, which will suck up by 
capillary attraction the hydrocarbon liquid. The supply pipe of the engine— 
that is to say, the pipe which conveys the mixed gases to the engine—is con- 
nected into the said vaporiser, which is fitted with a pipe so arranged that it 
can be opened to the air or to a supply of oxygen. When the engine is at 
work, acting by inhalation, the said pipe is opened, and at each stroke air or 
oxygen is inhaled through the opening, which passes through the vaporiser 
and supply pipe into the engine. ‘Che air or oxygen so sucked in mixes with 
and takes up in its passage through the vaporiser a quantity of the hydrocarbon 
vapour sufficient to form an explosive mixture; or the further quantity of air 
or oxygen required is added to the engine in any convenient manner. When 
the engine is worked by injection a pump is employed to force or suck air 
through the vapoiiser and deliver it thence into the engine; Thirdly, the 
invention consists in placing between engines in which hydrocarbon vapour 
mixed with air or oxygen is exploded and the vaporiser described above an 
interceptor to prevent the flame of explosion—should the valves not be tight 
from any cause—from travelling backwards into the vaporiser. This consists 
of a box fitted with wire gauze or small tubes. In practice they prefer to 
Place it into the supply pipe near tothe engine, The invention comprises 
other features. Not proceeded with. 

3319. W. BouLTON, Burslem, Stafford, ‘‘ Transmitting motive power to potters’ 

wheels, lathes, &c.”— Dated 23rd November, 1867. 

This invention consists principally of an endless band (made of cotton, 
hemp, india-rubber, or any other suitable material), to be driven from a 
grooved or other pulley in either a horizontal, vertical, or oblique position, a3 
may be best suited for the machine to be driven, and to be direct-acting 
without the aid of discs or long shafting, and to have a number of potters 
wheels, lathes, jiggers, or other machines in connection with the making of 
pottery, at one and the same time, and so that the speed of any or all of them 
can be varied at pleasure or reversed; and in order to accomplish this the 
patentee takes the belt from the first driving pulley in the most convenient 
manner, and passes it near to a grooved pulley in connection with the machine 
to be driven. He then fixes a smail friction pulley attached to a lever or 
tread'e, or any «ther convenient appliance, and when the machine is required 
to move or revolve the friction pulley is caused to bring the belt in contact 
with the driving pulley, and when the speed is required to be reduced the belt 
is partially removed from the driving pulley in order to allow a little slipping, 
or a hand wheel or brake may be attached in order to vary the speed, or the 
belt may be removed to another pulley of a larger size by a lever, treadle, or 
other convenient arrangement. If the motion is required to be reversed he 
moves the belt to the contrary side of the pulley, or brings the return belt in 
contact with another shaft or pulley on the same shaft or spindle. By this 
means the reversed motiom can be varied in speed acc rding to the size of the 
second pulley. In orderto keep the belt at an uniform tension he introduces 
a balance or tightening weight that will move with the variation of the belt. 


3320. W. MAONAB, Greenock, ‘* Marine steam engines.”—Dated 23rd November, 
1867. 


This invention relates to a previous patent dated 11th February, 1862 (No. 
354), and consists in disposing the low-pressure cylinders which have trunks, 
and the high-pressure cylinders which have solid piston-rods, horizontally and 
vertically respectively, or otherwise, at right angles, or other convenient 
angles, to each other, but with both low-pressure and high-pressure cylinders 
of each pair acting on one crank pin. These improved engines may be used in 
single pairs, but engines comprising two pairs, or in all four cylinders with the 
crank of one pair at right angles to that of the other pair, form a very good 
and steadily- working arrangement for large powers. 

3321. C. E. BROOMAN, Fieet-street, London, “ Steam generators."—A communi- 
cation.- Dated 23rd November, 1»67. 

The objects of this invention are to increase the heat powers and the evapora- 
ting power of the fuel in tubular steam generators, and the improvements con- 
sists, First, in a tubular partition which the patentee fits between the grate 
bars and the top of the fireplace, and, Secon ly, in an independent tubular 
apparatus which he fits in the fire-box above the tubular partition to serve as 
required, either as a heater of the feed water, or as a superheater of the steam 
produced by the g a 
3334. A. V. NEWTON, Chancery-lane, London, “ Rotary steam engine."—A com 

munication.—Dated 25th November, \867. 

This invention relates to a novel construction of rotary engine which admits 
of being driven in opposite directions at the will of the attendant. The engine 
consists of a cylinder through the end plates of which passes a driving shaft 
carrying a cam or block mounted eccentric with the cylinder. This block is 
made to work steam tight against the end plates. It is formed with recesses 
in its periphery to receive hinged pistons which fit closely in their respective 
recesses, exccpt when forced out by the impelling power of the steam. In one 
position of the cylinder metallic packing with tapering ends is provided, which 
forms a steam top between the inner periphery of the cylinder and the periphery 
of the block or cam, and it serves to press down the pistons as they are brought 
round by the rotation of the block into their respective recesses. Two sets of 
pistons are provided, one set to act in one and the other in the opposite direc- 
tion. Each set may consist of two or more pistons. At opposite sides of the 
cylinder are ports or openings for the admission of steam from the boiler. These 
parte are opened or closed ding to the di of rotation required for the 
engine. From each of these ports the steam passes to one of two annular 
steam chests made in the end of the rotating cam or block. These steam 
chests are divided into two equal parts, from each of which a passage leads off 
to the back of a piston. The steam therefore iscaused to act on the back of 
the pistons, and thereby impart the required propelling power to the engine. 
3348. C. T. HIGGINBOTHAM, Glasgow, “ Furnaces to be used for preventing 

smoke, &c.” - Dated 26th November, 1867. 

This invention consists in using fire bars having a hollow web, or partly 
hollow and partly tubular web, which bars may or may not also have in addi- 
tion to the hollow or tubular web certain lateral openings through which air 
may pass into the overlying stratum of fuel. Across the inner end or side of the 
furnace a hollow bridge or chamber is formed, the ends of the bars passing into 
the hollow bridge or chamber through its front wall or side, the bars thereby 
constituting air p ges into the chamber. As the air passes through the bars 
its temperature is raised, and it consequently passes as hot airinto the chamber, 
from which it escapes through one or more suitably formed openings, and mix- 
ing with the gases escaping over the bridge from the incandescent fuel causes 
their complete bustion, and therefore prevention of escape as smoke. 


3350. A. V. NEWTON, Chancery-lane, London, “ Steam injector for supplying 
water to steam boilers or tanks,"—A communtcation.—Dated 26th November, 
1867. 

The steam injector when applied as a boiler feed consists of a steam tight 
cylinder or box made of boiler iron or other metal, which is connected by a pipe 
with a well, cistern, or other reservoir of water, the bottom ofthe cylinder 
being placed at the height to which the water is required to rise in the boiler. 
The cylinder is also connected with the boiler by two pipes, one of which is 
used for the passage of steam from the boiler into the cylinder, the other for the 
ne of water from the cylinder into the boiler. These pipes are governed 

yy taps or valves, so that the communication between the boiler and the cylin- 
der and cylinder and boiler may be shut off or opened as required. ‘The pipe 
connecting the cylinder with the well, cistern, or reservoir is also governed in 
like manner by a tap or valve. The cylinder being empty, and all communica- 




















tion with it being shut off, by opening communication between the boiler and 
cylinder by means of the pipe used for the passage of steam, a jet of steam from 
the boiler fills the cylinder. When the cylinder is full of 

tion between the boiler and the cylinder is shut off, and the communication 
between the cylinder and the well, cistern, or reservoir of water is opened. The 
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long as there is any water in the cylinder the 

on a level with the bottom of the cylinder. A water gauge put on the cylinder 

will indicate the depth of the water therein. 

3343. J. A. HOPKINSON and J. HOPKINSON, jun., Huddersfield, ‘‘ Steam 
boilers.” —Dated 26th November, 1867. 

The patentees claim, First, the adaptation and application to boilers of a 
steam chamber or chambers formed or inserted below the surface of the water, 
such chamber or chambers being in communication with the upper steam 
space and the steam pipe, as described. Secondly, the use of such steam 
chamber or chambers as a meaus of strengthening the boiier, as described. 





Class 2.—TRANSPORT. ° 
Including Railways and Plant, Road-Making, Steam Ve Ma- 
chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 
Harness, £¢. 
3325. M. A. HAMILTON, Southampton- i 
“ Railway rails.” —Dated 25th November, 1867. 
This invention relates chiefly to the construction of rails of iron and st 
the two metals being combined in such a manner that the head of the rail is 
covered on the top and sides with steel, the head, ,» or web, and base of 
the rail being of iron. The whole rail is rolled or drawn from a 
consisting of bars of iron and steel, the steel and fron being toget 
during the process of rolling. The invention also relates partly to the produc- 
tion of an iron railway rail formed partly of old rails having the top and sides 
of its head wrapped around with the steel, the whole being welded together 
during the rolling process. 


Class 3.-FABRICS. 
Including Machinery and Mechanical Operations connected with 
Fie aroha Manufacturing, Printing, Dyeing, and Dressing 


3329. T. L. GREENWOOD, Dewsbury, York, “ Dyeing piece goods indigo blue.” — 
Dated 25th November, 1867. 


This invention consists in the application and use of a pair of rollers sub- 
merged a suitable depth in the dye liquor and placed at any convenient dis- 
tance apart and parallel to each other, so and operated by chain and 
wheels, or other suitable gearing, that the fabric to be dyed may be first 
wound upon one of these rollers, then unwound therefrom and wound upon the 
other roller, and so on, thus traversing the fabric alternately from one roller 
to the os the dye liquor until the desired effect is produced.—Not pro- 
ceeded with. 


3332. R. WARD, Newcastle-upon-Tyne, “ Machinery for spinning or twisting 
tobacco,” —Dated 25th November, |#67. 

The patentee claims the use of an arm running down the whole length of 
the table, or as nearly so as circumstances require, to enable the spinner to 
operate upon the mechanism; the use of cones to regulate the speed, and the 
use of = —- Fay cage with bo of the cones to withdraw the motive 
power from t! . He also claims the arranging machinery for spinning or 
twisting tobacco, substantially as described. 


3388. H. GREENHALGH, Bolton, “ Apparatus (termed drawing fPames) employed 
Sor preparing cotton, &c.""— Dated 26th November, 1867. ‘ 

This invention relates to that portion of apparatus employed for preparing 
cotton and other fibrous substances termed drawing frames, and to that part 
of drawing frames known as the sliver stop motion, used for stopping the 
particular head of the machine when any particular sliver breaks, which has 
hitherto been effected by means of the balanced stop motion, as a sub- 
stitute for which the present invention is designed. The improvements 
consist in the novel application and use of a balanced lever, having at one end 
a vertical rod with curved guides at the upper end, the opposite end of the 
lever being :rovided with a weight adjustable on a screw so as to adjust the 
balance of the lever. The sliver passes from the delivery rollers through a 
tension eye or guide, also adjustable, and over the aforesaid curved guide, and 
thence through a trumpet-mouth into the ordinary can or receiver; and so 
long as the sliver remains united the lever is balanced by its weight, but when 
di d the weighted end of the lever falls, and the end thereof comes in 
contact with the ordinary rocking bar which actuates the ordinary stop motion 
of the machine.—WNot proceeded with. 











Class 4.—AGRICULTURE. 
Including Agricultural Sneine, Windlasses, Implements, Flour 
, &C. 
3373. T. ROSE, Oxton, and R. E. GIBSON, New Brighton, Cheshere, “ Apparatus 
for separating and cleansing seeds.”—Dated 2%th November, 1867. 

This apparatus consists, essentially, of two rotating separating screens of 
cylin‘rical or other suitable shape, placed in a sloping or angular position the one 
within the other, These screens are constructed of wirework, or of perforated 
metal, or other material, the inner one having elongated openings and the outer 
one circular or nearly circular openings ; they are supported on suitable frame- 
work, and are made to rotate by power applied in any convenient manner, The 
seeds, linseed and rapeseed, are fed through a hopper or pipe into the inner screen ; 
as the screen rotates the linseed, it being of a flat rounded shape, passes through 
the elongated openings into the annular space between the screens but the rape- 
seed, it being larger in diameter than the width of the elongated openings, is 
retained within the inner screen. At the lower end of the screen the seeds fall 
into separate spouts or chambers. During the separation of the seeds as 
described, the earthy and other foreign substances, as well as the very smal\ and 
inferior seeds, pass through hoth screens, and are collected in a casing which 
partly surrounds the screens and are delivered in a third spout or vessel.— Not 
proceeded with. 





Class 5.—-BUILDING. 
Including Brick and Tile Machines, Bricks Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, &c. 
3327. F. BRowN, Luton, Bedford, “ Kitchen ranges.”—Dated 25th November , 

1867. 

This invention is more particularly applicable to what are known as close 
fire ranges, when the range is made with an oven on one side of the fire and a 
boiler at the back; or when made without any boiler the patentee heats the 
oven or ovens by two distinct flues from the fire. First, the top of the oven 
is heated by a flue from the fire passing over it; this flue has an outlet into 
the chimney, and the draught is regulated by a damper in the usual manner. 
Secondly, the bottom, back, and side of the oven furthest from the fire are 
heated by a flue passing, by preference, from the bottom of the fire or from the 
side of the fire close to the bottom; this flae passes under the oven and rises 
at the back or side, or both, and then up the same outlet to the chimney as‘ the 
flue which passes over the top of the oven; or it may have a separate ontlet 
or outlets to the chimney, and the draught may be regulated by an independent 
damper or dampers. The side of the oven next the fire is heated in the ordi- 
nary manner by its close proximity to the fire, and is protected as usual with 
a firebrick or iron shield to prevent its becoming overheated, 





Class 6.—FIRE-ARMS. 
Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, ec, 
3324. J. H. JOHNSON,.Lincoln’s-inn-fields, London, ‘* Breech-loading fire-arms,” 
A communication.—Dated 23rd November, 1867. 
This invention is not described apart from the drawings. 


Class 7.—FURNITURE AND CLOTHING —None. 


Class 8.—-CHEMICAL. 

Including Special Chemical and Pharmaceutical Preparations, Fuel 
and Lighting Materials, and Preservation of Food, 
Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 
Glass, Pottery, Cement, Paint, Paper, Manures, &c. 

3310. T. G. F. DOLBY, Old Town, Clapham, London, “‘ Apparatus for heating 

ams ea and liquid food for children and invalids,” — Dated 22nd 

An extension of time for filing the final specification of this invention having 

os petitioned for the documents relating to the invention cannot at present 
3 seen. 

3318. P. SALINON, Smith-street, Westminster, “* Mi v— 

oe - , mi " lanufacture of gas.” —Dated 





The patentee claims, First, the manner of fitting the tubes in the gas gene- 
rator, the novel self-acting shut-off valves, scrubbers, and drivers, and the use 
in combination with these of the feed injector, as set forth ; Secondly, the com- 


bined apparatus used for the application or treatment of gas in the manner 





scribed for lighting, cooking, warming, generating steam, or other purposes 
as set forth. . 


3823. W. Nort, Fenchurch-street, London, ‘' Preserving meat."—4 communica- 
tion. —Dated 23rd Ni 1867. 
This invention is not described apart from the drawings. 


3336. R. M. LeToHrorp. Colts- green, London, “ Matches for 
cigars, &c”—Dated 26th November, 1867. 

The First of this invention has reference to 

at the end of the stem. This part of the invention consists in forming a paste 
of amorphous phosphorus, with a small quantity of powdered dis- 
solved gum, and a proportion of w: applies this paste to end of 
stems of suitable material, and in the way that Vesuvian cigar 1s 
are now . the materials he uses are :—. 


par Nas Be heed coucher require any felt jacket as at present.—Not proceeded 


3349. J. H. JOHNSON, Lincoln’s-inn-fields, London, *‘ Treatment of rabbit, hare 
and other skins.” —A ition. — Dated 26th November’, 1867. 

This invention consists in substi for the preparation of mercury hitherto 
employed in the process known as ‘‘carrolting” of any hydrocarbonated or 
other substance capable of posing nitric acid into nitrous acid. As 
examples of those hydrocarbonated substances from which good results have 
been obtained, raw or refined sugar, gum, and starch, may be mentioned. 
3351. A. V. NEWTON, Chancery-lane, London, “ A us for preparing paper 

pulp."—A communication.—Dated 26th Woctler: \eet. 

This invention relates to the use of a circulating pamp in combination with 
a wood or straw pulp digester, whereby 
continuously through the vegetable fibrous mass to be pulped. In combination 
We one OEE ee eae ae F afl op RR wh Bae g 
means of heating the circulating liquor on its passage to from the digester. 
—Not proceeded with, 





Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, dc. 
8317. E. T. HUGHES, Chancery-lane, London, “‘ Telegraphic apparatus.” —A com- 
munication.—Dated 23rd November, 1867. 
This insertion is not described apart from the drawings.—Wot proceeded 


Class 10.—MISCELLANEOUS. 
Including all Specifications not found under the preceding heads. 
3226. W. H. RICHARDSON, Glasgow, “* Manufacture of iron and steel.”—Dated 
14th November, 1867. 

This invention has reference to three former patents granted to the present 
patentee, the following being the years and numbers of said patents, which is 
all that is required for reference thereto :—No. 3189, of the year 1866; No. 
1635, 1867 ; No. 1905, 1867. The patentee claims, First, the employment of 
hollow tubular tools, either or not, for the purpose of introducing 
air, steam, or gas, into molten metal in puddling furnaces or refineries, whilst 
the liquid metal is or is not also stirred about by an ordinary solid rabble, 
constructed as set forth and shown in the drawings. Secondly, the employment 
of a tubular tool or passage for injecting air, steam, or other gas, into puddling 
furnaces or refineries, whilst the metal is also being worked by an ordinary 
rabble or other solid tool. Thirdly, the arrangement and construction of the 
hollow revolving tool shown in the drawings. 

3228. L. A. WAINMAN, Leeds, “ Apparatus for raising water."—Dated 14th 
November, 1867. 

The chief objects of this invention are to raise water from mines or wells, or 
to force water to a great height from a reservoir or water race for driving a 
water wheel or other purposes, The apparatus can either be worked immersed 
in the water at the bottom of a mine or well to the depth of the receivers, or 
out of the water as may be most convenient, In the latter case the receivers 
will be fixed as near down to the water as convenient, and the suction pipes 
carried down into the water. The apparatus is intended to be used with an 
atmosphere of steam or air admitted to the i at any required pressure, 
which will of course entirely depend upon .the distance the water has to be 
forced, 

3229. A. M. CLARK, Chancery-lane, London, “ Apparatus for applying bronze and 
other powders on paper, &c.”—<A communication.—Dated 14th November, 





1867. 

This i ion relates to app for applying bronze and other powders on 
paper or other surfaces with continuous action. The apparatus consists of two 
vertical frames or uprights, at the upper part of which is mounted a hollow. 
cylinder or drum, having a slit or opening parallel to its axis. Beneath this 
cylinder is a roller of small size in contact with the upper one, and covered with 
velvet, flannel, or other suitable material. rotating ina trough containing the 
bronze or other powder. Opposite the opening in the drum there is placed a 
table, on which are disposed the sheets of paper, fabric, or other surface te be 
bronzed ; this table has to and fro motion imparted to it, which moves in 
towards and from the drum at each revolution of the latter, in order that a clip 
disposed in the slit or opening may seize the sheet at the desired time. The 
sheets are fed up to the drum in succession, which seizes them one by one, and 
delivers them to the small roller turning in the trough, which deposits the 
bronze on the sheet ; and the motion of the cylinder being continuous, the said 
sheet is then brought under the action first of a circular brush, driven at a high 
speed, which any bronze, and afterwards of a series of 
rubbing surfaces covered with velvet or flannel for fixing and equalising the 
bronze powder remaining on the sheet ; the paper or other surface continues its 
motion on the drum until released by the clip, when it is delivered on a receiving 
table ¢isposed above the one before mentioned. Another sheet is then seized by 
the clip and soon. The drum, bronzing roller, brushes, and table are set in 
motion by means of gearing suitably disposed. 

3230. J. P. L. HECKMANS. and F. J. NUNNEY, Harrow-road, London, ‘‘ Wash- 
ing machines.”’—~ Dated 14th November, 1867. 

This invention is not described apart from the drawings.—Not proceeded with. 

3235. G. R. SOLOMON, jun.,and M. BEBRO, Manchester, “‘ Apparatus employed 
as a ticket register.”— Dated 15th November, 1867. 

This invention relates to a former patent granted to the present inventor, 
dated 28th September, 1867 (No. 2740), and the said apparatus consists in the 
employment of a box or case containing a continuous stripe, or roll of tickets, 

ively bered, which strip is coiled round a central drum or shaft, 

and the box is locked by an authorised person, so that the collector has no access 
thereto, excepting to obtain tickets therefrom in the proper manner by the 
mechanism arranged (or the purpose ; in the side of the box a slit is provided, 
through which the ticket strip is caused to pass out by means of a knob or 
handle outside, and a pair of elastic covered feed rollers within the box which 
it passes, and which are geared together and provided with a ratchet pawl so as 
to prevent any reverse motion. The present improvements consist, First, in the 

daptation and bination of a dial and finger and gearing to indicate 

collective number of tickets issued from the box or case in a certain time, a 
toothed wheel forming one of a multiplying team of gearing is secured to the 
shaft of one of the elastic delivery rollers, through and by which the consecu- 
tively numbered tickets are delivered, and as the wheels rotate, they actuate a 
finger beneath, which moves on a dial plate bered in d 8 dly, 
of a bell within 


the improvements consist in the adap and inati 

the box, which is struck by a spring hammer actuated by studs or equivalen' 
80 arranged on one of the said delivery rollers or its shaft that the hamm 
strikes the bell as the roller rotates at the delivery of every ticket. Thirdly, 
the improvements consist in combining the whole apparatus constituting the 
ticket register or parts with a bag or satchel so constructed that the box or 
register muy be readily attached or detached; and it has also two pockets or 
compartments, one locked, into which the tickets when collected are to be 
passed through the slot or opening provided, so that the collector has no further 
access to them, and into the other pocket the money received is to be placed, so 
that the consecutive numbers of the tickets, the finger and dial, and numbers 
of collected tickets.and the cash in the bag must all correspond, or any infor- 
mality will be detected. Lastly, the improvements consist in the application and 
combination of a small lamp with a satchel ahd other apparatus to enable thie 
ticket distributor to rm his duties correctly at night. The apparatus 
described for registering either alone or in combination with the dial bell, 
satchel, or light may be used and applied for registering the number of persons 
travelling in vehicles, passing in or out of places of amusement or resort, or for 
any other similar purposes where the number of persons or the number of 
articles distributed is desired to be ascertained. 

3238. A. AIRAU, Paris, “* Hydraulic clock.”—Dated 15th November, 1867. 

This invention is not described apart from the drawings. 

3239. R. MERSON, Queen’s-square, Bloomsbury, London, ‘‘ Keys for locks,” — 
Dated \5th November, 1867. 

Here the inventor bores the barrel of the key through from end to.end, so as 
to obtain an opening at the rear end of the barrel within the key dow. In a 
key thus constructed the barrel cannot become choked, as should any dirt enter 
it, it is rammed down by the pi of the lock asthe key is used, until at last it 
passes out of the barrel at the back.— Not proceeded 


3240. L.B. BERTRAM, Redland, Gloucester, “ Tobacco "= Dated 14th Novem- 
ber, 1867. 


This invention consists, chiefly in providing the bow! of the pipe with an 
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interior which is perforated at the to communicate with a space in | iron. Thirdly, the process of manufacturing steel, of estate tren meter, the of which is to predict the probable weather. The construc- 
Sos lower part of the Gort, and ie ppevased wth © Aange, or Dumber of fanges, a en, Oo ene eT ad oot cereale oaiian ina tion of this wil combine, in one instrument, the following indications: —The 
to intercept the oil and nicotine, and retain them in the said space while the puddling furnace and adding carbonaceous matters thereto at any of the potuts specific weight, the direction, the force, the temperature, the hydrometric and 
smoke is drawn into the stem through small apertures or perforations in the | of such manufacture as described. the electric state of the atmosphere ; also will indicate whether the mercurial 
said flanges, and through an annular space surrounding the cup, which space is | 3283 S. COULSON, Sheffield, ‘‘ Cofins.”— Dated 20th November, 1867. column is rising or falling; also the combined action of weight Pate = 
Glosed by a flange or collar at the top of the bowl If desired, the perforated This invention consists in making coffins partly of metal and partly of other of Go cemeunen ottes asta, Ovtes ee Sanh e 
flange may be formed around the inside of the bowl, instead of upon the cup, | materials, so as to form them semi-metallic or nearly semi-metallic, for which combined by indication on one dial ; amount K. ms 
or may be made separately or detached and inserted between the cup and bowl. pargepe ths tevanter treme Hho Camauecs of Ss seteie, Very Sm Et given time. 4 compensating Glock will be generally placed apa t face 
3246. R. HEATHFIELD, Birmingham, “ Machinery for the manufacture of cut | of them, of metal; or the bottoms or lids or both of metal, which | ‘mstrument. The details of the invention are volauminous.—Not proceeded with, 

nails.” — A communication. — Dated \5th November, 1867. whether as a frame or as a bottom or lid, or partly a bottom or partly a | 3337. W. Stu, Glasgow, ae ins Ae Garey ae cleansing streets and 

This improved mechanism consists, essentially, of a hollow cylinder having lid, he has made wrought or cast, and made whole or in parts or segments, and roads, &¢."—Dated 26th November, 1867 
guides through which the nail plate or strip passes, the hollow cylinder | he has them plain or ornamental, painted, japanned, enamelled, galvanised. The features of novelty comprised in this invention are, First, the using of 
being carried by a table or rest or slide, and having a reciprocating rotary | bronzed, lacquered, gilded, silvered, or electro-plated. He makes bodies, and ee ee eee ee oeees Sere gen bn 
motion communicated to it (which motion is commanicated to the nail plate or also the bottoms and lids, except when he has the bottoms and lids of metal, } trolled by valves or for watering and cleansing streets and roads, and 
strip) substantially in the ways described and illustrated. , theinven- | of timber, paper, clay, porcelain, or glass, or partly of such materials.— ot otve Ox suneving cory Geecivem, when oa) cuneupent Wy we pene © Sat 
tion consists in the combin«tion with, or the adaptation to, the said turning and , the using of travelling furnaces for ing snow when accom- 
over mechanism, of mechanism for feeding or advancing the nail plate or strip | $285. T. H. TILLEY, Queen-street, Cheapside, London, “‘ Couplings for boring | panied by frost, or when it may be inconvenient to use water for 
to the cutter, substantially in the manner described. ' 20th November, 1867. yo i afer bom yy i here “i hn 
3250. Fleet-street, London, “Ornamenting botiles ”, This invention relates to a novel mode of coupling in ng . J. P, SMITH, Glasgow, manufacture of cutting 

comtmuntiattens- Dated 100 Netember, 136 ‘ i odes earth with each other, and with their bits or boring instruments. order to and in the construction of tool holders." —Dated 26th November, 1867. 

The object here is to ornament or decorate bottles and other articles of glass avoid certain well-known difficulties the patentee makes the coupling rods with The patentee claims, First, the manufacturing cutting tools by casting them 
or crystal. This decoration, which is applied to the exterior of the bottle, has | # screwed socket at their opposite ends to receive a coupling screw, | of the form required in chill moulds, the said teols being cast fr m molten 
the peculiar p: of being diaphanous, and of preserving the transparency made alike at both ends, and the stem of the bit or boring instrument he | steel, or from molten alloys of steel or iron, or of steel and iron with tin or 
of the glass. ornamentation consists in a special layer of gilding, silvering, | forms with a similar screwed socket, so that, by inserting the screw for, sey, | with copper, or with both tin or copper, or with other metals, substantially 
or colouring applied to the exterior, and the property just mentioned constitutes | One-half of its length in one socket, and. ing the socket that is to as set forth; Secondly, the sheath cutting tool holder, td substantially 
a chief point of the invention. coupled upon the other end of the screw a firm and strong coupling is | as and shown in the drawings; Thirdly, the several constructions of 

* 9951. R. GARBETT, Walsall, “ Improvements in the construction of the obtained. cutting tool holders, shown in the drawings, ia which a cam or wedge, or both 
apparatus, or matertals of certain games, by which improvements such | 3288. BARONESS C, DE Seemann, Semen, London, “ Coating ere See ee ee 
games adapted ordinary rooms.” —Dated lovember, and other metallic articles for the purpose o or preserving tially torth. 

___ Seeehapagenag ; ene] qiemeiren etieaienint Gime etet 0 Kreme, WE: | S00, 5. 0, Soames, Gate, “Soaihy end eating mae wih mat 

The inventress claims, the use of a or com com 0! 5 
Soe peers Son Se Sp Siett So eanie S Se oteen ones crystal or glass opal, glass borax, minium, and carbonate of potash, in the The patentee claims coating or uniting one kind or quality of hard metal with 


American bowls or tenpins, skittles, and ninepins, so that they may be played 
vpon a board or table. For the purpose of American bowls or tenpins the game 
is played upon a board which the patentee proposes to form of wood, ora slab 
of slate covered with cloth, and placed horizontally in a frame upon legs or 
supports, or laid flat upon a table, and with this table are furnished three or 
more balls and ten pins; the pins are placed in the form of a triangle, or other 
required shape, at one end of the slab or board, and are played at from the 
other end with the balls, propelled froma a cue or mace. Surrounding the upper 
end of the board on which the game is played is constructed a trough or mar- 
gin ; or in some instances he prefers to employ bags or pockets to receive dead 
or fallen pins, or to retain ill-played balls, and the sides of the slab or board 
are padded to protect the frame; the pin end is raised to prevent the pins from 
being knocked off the table, and he proposes, if preferred, to form the pins to 
be used with the improved in such manner that the resistive power of 
each eh be equal to the weight of each ball employed. With some slight 
modi: on he employs similar arrangements to those already specified for the 
7 aed of playing the games of skittles or ninepins upon bagatelle buards or 
ta! i 


Chancery-lane, London, ‘‘ Manufacturing and securing 
5 communication.— Dated 16th November, 1867. 

This invention relates, First, to a new and improved mode of cutting the 
envelopes whereby a saving in paper is effected, and, Secondly, to securing the 
envelopes by means of eyelets whereby the former cannot possibly be opened 
and re-fastened without evidence being left of the fact.—Not with. 
a RUSSELL, Stoke Newington, ‘‘ Cask stands.”—Dated 16th November, 


This invention relates to means by which the cask may be readily tilted with- 
out disturbing the liquid contained. The inventor provides a suitable stand or 
base, across the top of which near the middie is mounted a bar, the ends of 
which form trunnions working in bearings in the side frame. This transverse 
bar forms a lever for tilting cradle placed on the base or stand when the bar is 
raised, on being partially rotated in its bearings. The cradle is formed of a 
suitable frame of wood hinged at its front end to the base frame, the rear end 
being free to rise for the purpose of tilting the cask placed upon said cradle. On 
one end of the bar projecting from the side frame is fixed a hand 
lever, by means of which the transverse bar is partially. rotated for the purpose 
above mentioned. This hand lever is fixed on the transverse bar in nearly the 
saine plane with the lever formed thereon, but in the opposite direction, so that 
when the cask is first placed on the stand, with the cradle resting its whole 
length upon the base frame, the hand lever will be in a more or less horizontal 
position alongside the stand, when by simply depressing the hand lever the 
transverse bar will be partially rotated, raising the lever formed thereon, and 
with it the cradle, thus gradually tilting the cask. The cradle is held in its 
raised position by the end of the bar taking into a recess made in its under side 
for the purpose.— Not with. 

3254. C. RITCHIE, Upper Tulse-hill, Brixton, ** A us for brushing, combing, 
cleansing, drying, and perfuming hair.”—Dated \6th November, 1867. 

According to one portion of this invention the inventor employs in brushing 
hair a bar or axis which is held by the operator in his two hands, one at each 
end ; just within the grasp at one end of the bar or axis a collar or stop is 
formed, in a similar position at the other end of the bar or axis is 
an annular grove, The bar receives upon it a circular brush, a driving drum 
and a tubular stop piece which slips on to the bar or axis. This stop piece is 
secured by a screw which enters into the groove in the bar. The brush, the 
driving drum, and the stop piece may be formed together, but it is more con- 
venient to make them separately, and arrange the brush and the driving drum 
to clutch the one to the other. He employs a flat endless driving band, and he 
makes the part of the driving drums over which the band passes of elastic or 
compressible material. In order to render the apparatus applicable for brush- 
ing long hair he applies a small roller or rollers parallel to the brush, which 

or rollers should be driven at a greater surface speed. The hair, whils' 
it is brushed, rests or is carried on this roller or rollers, which by its rapid 
motion keeps it distended, and prevents it lapping around the brush, which is 
applied between the roller and the head of the person —Not proceeded with. 


3259. W. BAILEY, New York, ** Ornament 8."—Dated 16th 
_ 33 ’ ing paper hanging 


3252. A. V. NEWTON, 
"—A 





Here the ornaments are formed on the paper in leaf or bronze of gold or 
other metal. For securing the leaf to the paper the inventor employs the size 
or gum therefor in the form of a powder or otherwise, and he has the pattern 
or design to form the ornament heated when impressed on the paper, all in the 
usual manner. Heretofore, however, the operation has been intermittent, 
while in this new mode of ipulation the op is i He there- 
fore has the design or pattern affixed to or carved upon a suitable surface ca- 

le of having a continuous motion imparted to it, the simplest form of which 
is that at the periphery of a cylinder. Such patterns or designs when not 
carved upon are so attached to the cylinder as to admit of ready removal to 
give place to others of different design. The paper is caused to pass between 
this and a similarly moving surface or cylinder, care being taken mechanically 
to prevent rents or wrinkles in the paper as it enters. He provides each of the 
two surfaces or cylinders with cogs, or the like, to cause them to move in unison. 
To make the impression on the paper, one of the cylinders is forced against the 
other, but undue pressures prevented by adjustable stops by which the amount 
of pressure is limited. He combines with this machinery a heating apparatus 
consisting of a steam generator or its equivalent, and in connecting the same 
with the pattern carrying cylinder he uses joints or stuffing boxes, one part of 
which, or of the machine, or of the said connections, is permitted to move or 
rotate, while the part or parts corresponding therewith remain stationary. He 
also employs one or more endless registering belts to which the paper is tempo- 
rarily attached wnen required.—Not proceeded with. 


3264. C. E. BROOMAN, Fleet-street, London, “ Improved process of, and apparatus 
or furnaces for, the manufacture of metal direct from the ore.” —A communi- 
re 18th November, 1867. 
@ apparatus employed for carrying out this invention is not d 
from the drawings. -_ — saainthend 
3269. J. COLEBROOK, Queen’s-terrace, St. John’s Wé “Im butter bas- 
ket.”— Dated \ 8th November, 1867. ™ settiad 
This invention consists of a holder in the form of a basket or vase of wood, 
basket-work, or metal, or of electro-plated or gilt metal, with a handle attached. 
The butter holder is, by preference, formed of glass or porcelain, and is set in 
the holder by means of a suitable cress into which it fits; the border of the 
butter dish or the holder is provided with vertical metallic knife rests, across 
which the butter knife is placed in order that the basket and butter dish may 
be moved in conjunction with the knife. The rests may consist of various 
ornamental devices allowing spaces for the blade and shoulder or handle of the 





knife to rest and be secured from falling.—Not with. 
3281. C. MOLE. London, “ Manufacture of soles and 
boots and shoes.’ —Dated 20th November. 1867. v ert 


The patentee claims, First, the insertion of plugs of metal or other mate- 
rial into soles and heels before their application to boots or shoes, not by cutting 
holes for their reception, but making way for them by di placing the subst: 
of the leather laterally (using the apparatus described or any other means 
which may be found avai for such ), the effect being that the leather 
itself is rendered closer and less moistare. 
described of inserting the plugs by causing them to follow a piercer driven 
png = pee &n@ to remain in the opening thas prepared for them. 

. H. RICHARDSON, Giaegoy, “ ‘ an 
20th November, 1987 ’ , “‘ Manufacture of iron and steel.”—Dated 


, 1867, 
This invention relates to four former patents ited to the 
the numbers thereof and the years in which the pat its were pees] ae 
follow :-—No. 3189, year 1866; No. 1635, year 1867 ; No. 1905, year 1867 ; No, 
8226, year 1867. The patentee claims under the present invention, First, the 
of improved malleable iron in a direct manner without cooling 
after the metal leaves the blast furnace, or by purifying re-melted metal in a 








perp 


penetrable Secondly, the method 


separate vessel, and afterwards finishing it in a puddling furnace, the 
being allowed to cool from the time it 1s first melted, or until fmehed oe 
malleable iron as described. Secondly, purifying crude molten iron in a Bessemer 
sely ontvarlood, and in place of 
, and in of 
ingots or moulds from the converter, ischarging 
furnace, and therein finishing it is malleable 


converter, but in place or finishing it therein, 
other oxidising agent before the fron is comple 
casting the purified iron 
it into a puddling or other 











proportion set forth, with or without the admixture of colouring ingredients, 
for the purpose of protecting or preserving metals or metallic articles. 
Secondly, the use of the several compounds set forth for imparting to the 
aforesaid base any desired colour when mixed therewith and 

action of heat. Thirdly, the peculiar arrangement of furnace, 

for glazing, melting, or burning the composition applied to the surf 
object described 


all substantially as s 
3297. S. and B. BACZINSKY, Northfleet, “‘ Producing illusory exhibitions.”—A 
communication.— Dated 2\st November, 1867. 


The inventors employ boxes or casings having portions of their depths pro- 
vided with a series of slits or openings. Within the box are placed illustrations 
in varied attitudes or positions of the figures or bodies which it is desired to 
exhibit. In these illustrations each view of the figure or object to be Le a 
sented is delineated in an attitude or position modified from that of its h- 
bour so that, when the casing is caused to rotate and the illustrations contained 
therein are viewed through the slits or apertures, the figures or objects in 
varied attitudes being caused by the rotation of the casing to pass the eye in 
rapid succession, convey to observers the effect of animate figures or objects 
continually moving or changing position.—Not proceeded with. 

3306. L. LEIGHTON, Shoe-lane, London, and T. KIRKHAM, West Brompton, 

“ Sewing sheets of paper , &c.”—Dated 22nd November, 1867. 

This invention consists in securing the leaves of the sheet firmly together by 
a continuous series of stitches along and through the back of each sheet, and 
at the same time sewing the sheets to tapes or other woven material. 

3311. A. MUNRO, Arbroath, Forfarshire, “ Tool to be used for cutting rocks or 
stone, &c.”— Dated 22nd November, 1867. 

This invention relates to an impgeved tool to be used for cutting rocks or 
other similar substances in mining and engineering operations, and in hewing 
or cutting stone for building and other structural purposes, and it consists in 
the application of chilled cast-iron, or iron compounded with other substances, 
as the material of which the tools themselves are made. The tool consists of 
flat discs with the edge bevelled, or of a bell-mouth shape, so that a sharp or 
cutting side is left all round them; the tools are retained in holders Oxed to 
the boring head of a boring or cutting machine, and they are manufactured by 
running cast iron into properly shaped drills in the ordinary manner. In place of 
forming the tools of a disc shape they may be made oblong with round or sem!- 
circular ends. They may also be made of an elliptical, angular, or other form, 
a dovetailed orother shaped projection being formed on the back for retaining 
them in the holders, 

3312. G. WELCH, ‘‘ Apparatus for killing whales."—Dated 27th November 
1867. 

The patentee claims, First, the use of shells filled with gunpowder or other 
suitable explosive material fixed on the front points of the harpoon and 
whaling lances, as described. Secondly, the method of exploding such shelis 
by means of a fuse, which is ignited by pressure and percussion of the opening 
of the barbs after the harpoon has entered the whale, as described. Thirdly, 
the method of ploding shells hed to whaling lances by means of a 
waterproof time fuse contained in a perforated tube inserted in the hollow 
shaft of the lance, the said fuse being ignited when the lance is fired from the 
harpoon, gun, or other suitable instrument, 

3313. J. H. BROWN, Exeter Hotel, Strand, London, *‘ A new game.”—Dated 
22nd November, 1867. 

These improvements consist in a new game denominated the “‘ Queen and 
her Court,” which game is played with balls and cues, or other propelling 
media, on a table formed with any required number of holes, somewhat after 
the construction of a bagatelle board, only that the balls fall completely 
——_ into a chamber underneath upon an inclined plane.—Not proceeded 
with. 

3315. W. NEEDHAM and J. KITE, Vaurhall, London, “ Apparatus for depu~ 
rating or changing the condition of fluids in process of decantation.” — Dated 
23rd November, 1867. 

The object of this is to int pt all substances held in suspension, 
and to purify fluids of every kind in their passage from one vessel to +3 








by means of a portable filtering apparatus adapted hetween them. The filter- 

ing apparatus consists essentially of a chamber containing one or more filter- 

ing cloths, and having on its exterior connecting tubes and cocks by which it 

is placed in connection with the casks or other vessels, and through which 

the fluid is admitted to and withdrawn from its interior.— Not with, 

3322. S. AMPTHELLET and J. B. FENBY, Birmingham, “ Machinery for ruling 
ornamental patterns or devices.” —Dated t3rd November, 1867. 

The details of this invention are too voluminous to be quoted here. The 
patentees claim, First, the construction and arrangement of the compound 
table described. the lower or principal table having a longitudinal motion from 
end to end of the machine, and the other a transverse motion upon the first or 
principal table. Secondly, the constraction and arrangement of the parts of 
mechanism for giving an intermittent sliding motion to the transverse table 
for the purpose of spacing the pattern. Thirdly, the constraction and arrange- 
ment of the parts for reversing the spacing mechanism, and for returning the 
transverse table to its original position on the principal table, substantially as 
described and illustrated in the drawings. Also the construction and arrange- 
ment of parts for determining the position at which the spacing mechanism 
should be reversed. Fourthly, the construction and arrangement of parts for 
raising and lowering the whole of the pens at each double traverse of the prin- 
cipal table, and for lifting any particular pen or pens on the advance stroke of 
the said table, as the pattern being ruled may require. Fifthly, the construc- 
tion and arrangement of the parts for shifting any row of pens without dis- 
turbing the spaces of the pens with respect to each other. Sixthly, the 
construction and arrangement of parts for raising and lowering the pen 
carriage, substantially as described. Seventhly, the general arrangement or 
combination described of the parts of machinery for ruling ornamental 
patterns or devices. Lastly, constructing the pens of machinery for ruling 
ornamental patterns or devices with a long bearing surface or edge as 
described, 

3326. T. BARTON, Catherine-street, Limehouse-fields, “ Cribbage board.”—Dated 
25th November, 1867. 

This invention consists in forming within the top of the board twosets of nu- 
merical indicators and a trump card register, making in all five indicators, as 
also a register at each end denoting the number of games scored, the register 
denoting the “ ace” in each suit, or trump card tarned ap or cut at each dealing, 
and the numerical indicators, singly or combined, the progress of the 
game, which are both to be seen at one glance. 

3328. G. TURNER, Dublin, “ Packing cases.” — Dated 24rd November, 1867. 

This i i t described apart from the drawings. 





8330. T. J. MAYALL, Pownall-road, Dalston, “ 4 accumulat and 
delivering sheets of or other a TS. Le 
other supply.” — 25th Ne , 1867. 


The object of this invention is that sheets of paper or other fabric as received 
from a printing press or other supply may be accumulated in regalat quantities, 
and that when the desired number have bee: accumulated they may be delivered 
on toa table or other receiver. For this purpose the separate sheets are 
received between pairs of endless tapes which are kept distended by rollefs. 
These receiving tapes conduct the sheets to the surface of a cylinder, which may 
be called the accumulating cylinder, and to which the sheets are borne by other 
endless tapes formed of india-rabber web or other elastic material. These 
elastic endiess tapes are kept extended by means of extending follers, by which, 
aided by guide rollers, they are caused to bear agalost a considerable portion of 
the surface of the accummalating cylinder. One of these extending rollers is 
supported on arms capabls of being actuated, so that at one time the portions of 
tapes passing over it may aided by other arms, act to facilitate the accumula- 
tion of sheets on to the accumulating cylinder, and then, when desired, be 
moved to causé the accumulated sheets, aided by other arms or guides, to 
between delivery rollers, by which they are delivered to a table or other 
— Not proceeded with. 





#0. E. hag St. John-street, West Smithfield, ‘‘ Envelopes.”— Dated 26th 
j ‘ovember, 1867. 

This invention applies especially to that class of envelopes known in the 
trade as pocket envelopes, wherein the letters or contents are introduced at one 
end, which is left open for the purpose, and which is then closed by a flap 
which is gammed or otherwise fastened . The two are first folded 


is gummed on to 
so that whether the envelope is further secured by 
impossible to open the same and abstract any of the contents without 


By raising the said rod the valve is closed, and by depressing the rod the valve 
is opened. The top of the rod is screwed, and the cap or cover of the nozzle 
or neck has a ecrewed hole in it which takes upon the screw on the top of the 


neck of the cam, the said 
the valve rises or falls the conical tube slides up or down the nozzle or neck of 
the can. When the valve is depressed liquid can be poured into the can or be 
removed therefrom, the liquid passing through the fine holes or perforations 
in the conical tabe. The holes or perforations in the conical tube are so fine 
that the flame will not through them, and if the liquid in the neck or 
nozzle accidentally takes fire the flame will not pass through the said fine holes 
or perforations into the can or vessel.— Not proceeded with, 

$352. E. H. BENTALL, Heybridge, near Malden, Essex, ** Conversion of tron 
into blooms.” —Dated 26th November, 867. 

This invention relates to the utilisation of the cuttings of iron produced in 
workshops where boring, turning, planing, and other cutting or fashioning tools 
are used by the conversion of those cuttings which have hitherto possessed little 
commercial value, into blooms at a cost considerably below the cost of manu- 
facturing ordinary wrought iron, in ordor to attain ‘this end the patentee 
forms cases of sheet iron of any approved capacity. say of a size equal to ving 
one hundred weight of the cuttings, and in these cases he packs as much of the 
waste material or turnings, bosings, planings, and filings of iron as they will 
contain. The packed cases he submits to the heat of a reverberatory furnace, 
and when brought to a white heat, or th bouts, hi them from the 
furnace and subjects ihem to the action of stampers, or other severe pressure, 
which, owing to the highly heated and partially softened state of the metal, 
will convert them into solid plastic masses or blooms grain, 
and capable of being employed for a variety of purposes, 

3353. M. A. HAMILTON, Southampton buildings, Chancery-lane, London, “Lamp 

burners.” - Dated 26th November, 1867 

This inventyon relates to lamp burners for burning minera) oils, and the nature 
of the invention consists in the novel construction of the burners, whereby the 
wick can be lighted without removing the glube or ch y. AnD ap is 
formed in the side of the body of the burner, which aperture is closed by a 
sliding valve acted on by a spring, which keeps the valve closed, except when 
held open by the hand during the act of lighting the wick.—Wot 
with. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

SLIGHT IMPROVEMENT IN Fiyisuep Inon TRapDE: Doseriptions 
in Request: Markets and their Inquiries: Boiler Plates and Rail- 
away Work : Prices less Exsy—Pic Iron: More Moving: Heavy 
Stocks : THE STRIKE ; Diminished Numbersand Hailing Funds : 
Total Relief Afforded—Dupiey District: Report on Iron and 
Coal Branches—Hanpwakes: Districts and Separate Trades 
Enumerated. 

A SHADE of improvement must be noted in the condition of the 

staple trades of this of the kingdom, but it is only a shade; 

still, as the change for the better is noticed at a time when the 
demand as compared with the earlier of the quarter falls off, 
it is ed with especial satisfaction. The increased inquiry 
comes from no one market in particular, but from the heme 
markets generally, and is expressed in numerous small demands. 

The best descriptions of boiler-plates are in fair request, and 

= bridge plates and bars are in improving demand. 

constructive and railway work is slightly we and 
more is expected to be done in these branches in a few wee The 
home lines are the chief consumers, but there is also a little being 
done for the East Indies. From the United States the specifica- 
ten Ag og ee go 

of stoc 6 are quie' us ew 

and to scarcely any pettion of the Continent of 
ts ching place. The improvement, alto- 

5 one or two to prevent the necessity 
makers continuing to accept the low prices which a few 

cade ee eae Ss Se OP ly, however, prices ha 

hardly stiff 


in which the vtrike way d—~ 
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3835. W. F. STANLEY, Great Turnstile, Holborn, London, “‘A new meteorological 
instrument.” Dated 26th November, 1867. 
This invention refers to an instrument which the inventor calls a meteoro- 
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inst. This is a reduction upon the number in the week 
of 500. The reduction was due chiefly to upwards of 
having gone in at ot where now the 

in its , being partial operation 
of one firm chiefly, and applying almost exch 
shinglers, whilst there are fewer out now 
were,on the 2nd inst., for they have continued r 
to drop in, the reduction is not so great as u the pre 
week. The strike applies now to Brierley Hill, Golds Green, 
West Bromwich, Wednesbury, and Tividale. Still at all of these 
places more furnaces are on to day than there were the day before 
even, and very few works are altogether — The men are 
being starved in through the smallness of the help which | 
receive from other districts. Although the number to receive ai 
was fewer by 500 than on the previous week, yet the amount dis- 
bursed (£104 7s. 3d) was one- and the sums distributed 
1s. 6d. to every forehand and 9d. to every underhand, whilst at 
the previous distribution it was 2s. and 1s. resvectively. The 
strike has lasted eight weeks. During that time there has been 
only 4s. 4d. per head distributed to each puddler, and 1s. 9d. to 
every underhand, and notwithstanding that delegates have gone 
through England, Scotland, and Wales asking for contributions. 

From Dadley the report is: —West of this town most of the mills 
and forges are in partial operation. There has not, however, been 
much done in them during the Whitsuntide holidays, but now 
they are for the most part in nearly full gear, especially those 
works producing “first-class” iron. ‘The demand for boiler plates 
and small sizes of merchant iron is improving, and now that the 
puddlers’ strike is comparatively speaking over we may reasonably 
expect the trade to improve before eos of the puddlers are 

ing to the unions, and 
masters are reluctant to employ them. The ing proprietors of 
works in the district refuse to set any of the unionists on till they 
have signed « declaration to the effect that they have ceased to be 
inembers of the union, and if they should at some future period 
join it again the contract is to become nulland void. The men 
have been led very much astray by the promises of their officials 
as to the pecuniary support they should receive whilst on strike, 
and this failure has induced many of them to determine not to 
have anything todo with unions again, as they have proved utterly 
abortive in the attempt to keep up wages in a falling market. The 
demand for coal rules dull, and the pits are only in partial opera- 
tion. The very fine weather materially affects the demand for 
household purposes, and the working of the collieries now mainly 
depends upon the requirements of the works and locomotive pur- 
yer White ironstone and gubbin are in tolerably fair demand, 
ut at somewhat reduced rates, which may be said to range from 
13s. 6d. to 14s. 6d. per ton, according to quality. 

When the operatives resumed work this week after the Whit- 
suntide holidays there was an increase in business, although in 
u.any instances full time cannot even now be afforded them. The 
home trade is slightly improving in the leading branches, but as 
the travellers will be returning in about a week a fall off in the 
orders in this department must be looked forward to. This, how- 
ever, is not expected to very materially change the condition of the 
trade. The increased confidence previously noticed continues, and 
there is every probability of its oming more prevalent. The 
continuation of the excellent harvest prospects tends considerably to 
strengthen the improved condition already reached. The Ameri- 
can trade is still moving towards increased vitality, and as much 
of the excitement on the subject of the election of President has 
been allayed it is confidently expected thatthe demand will con- 
tinue to be progressive. The inquiries from South America are 
maintained, and the colonial demand as regards the Australian 
market is more encouraging. The continental inquiry is not so 
brisk. The principal orders under hand are for the north. There 
is only a moderate trade both with the West Indian and East In- 
dian markets. 

In Birmingham the trade generally is reported as a shade quieter. 
Manufacturers wel d the Whitsuntide holidays, for although 
there has been more orders on hand of late they were pretty 
closely worked up. In some branches some improvement is expe- 
rienced. The metal-rollers, electro-platers, and brass-founders re- 
port a slightly increased request, but the edge-tool trade is still 
quiet, 

The Wolverhampton makers are better employed. The agricul- 
tural implement mantifacturers are doing a fair country trade, and 
are giving their customers the advantage of the low price of iron. 
The prejudices of agriculturists against modern improvements is 
said to be rapidly disappearing and every season witnessing a more 
general demand for scientific appliances used in the cultivation of 
the soil, for the manufacture of which Wolverhampton is becoming 
an important centre. The ironfounders are moderately employed 
in the miscellaneous departments, and orders for ‘‘ specialities ” in 
hollow-ware preserve that trade from stagnation. Locks 7 
hinges are oftener requested, and the same remark applies totinne 
and galvanised wares, 

The Wednesbury engineering and railway ironwork maker’s 
report more favourably of business during the last few days, but 
the improvement is not uniform. Other Cecnsties of manufacture 
are also improving. For the last ten months there has been running 
upon the Great Western Railway a set of four of Smith’s patent 
wheels, bearing a weight equal to 4} tons per wheel. When ex- 
amined some few days ago they showed no wear, while tires of the 
same steel, and running from the same date and the same distance, 
showed a diminution in the thickness of the tire on the thread equal 
to one quarter. 

The japanners and tin plate workers of Bilston are not quite so 
busy. Iron castings are in better request at the neighbouring iron- 
founders, but complaints are still loud of the inactivity of 
business. 

At Willenhall the lockmakers, although not doing an average 
trade, are somewhat busier than described a few weeks ago. In 
the pad and Spanish door-lock branches there is a very fair amount 
of activity. Bolts and latches are in greater request, but curry- 
combs are not so brisk. 

The staple trades of Wednesfield, New Invention, Short Heath, 
and Heath Town are all moderately active. 

In the Dudley district the chain trade is disturbed by the recent 
decision of unionists to demand an advance of wages, and fears are 
entertained that when trade really revives the labour market in 
this part of the district will be in conflict with the interests of 
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season advances. Orders are not being received so fast as many of 
the ironmasters anticipated, but they are given out a little more 
freely, and are decidedly more numerous, which is an indica- 
tion that business is a little more li , and it only reasonable to 
in the hee th Sot capital 
money e amount o' 
waiting for investment does not appear to diminish, a state of 
affairs which ought to greatly facilitate and aid in bringing about 
a speedy and more satisfactory state of things in the home trade, 
in which the paucity of orders is more particularly noticeable. 
Although some three or four of the home railway companies are 
in the market for considerable quantities, the great majority of 
buyers are only purchasing sufficient quantities to meet im 
requirements. Rails are now being shipped to Russia, andalthough 
the orders received from that country have not, as yet, been for 
large quantities, it is believed that very considerable supplies will 
be sent to the Muscovite empire before the close of the present 
season. Large quantities of rails continue to be cleared for the 
United States and British colonies, and during the past month 
nearly 13,000 tons were shipped for New York alone. From the 
other foreign and continental markets inquiries have not materially 
altered since last report. Pig iron, suitable for the manufacture 
of tinplates, commands a tolerably fair sale. Ang 3 

Tinplates are selling rather freely, and, as a rule, the mills in 
the district are fairly employed. 

Some short time ago the Nae oe oe 0 Forge Works were put for 
sale by auction by order of the Court of Chancery, butas the biddi 
did not come up to the reserved price they have since been offere 
by private contract and have just been purchased by some Scotch 
capitalists, who, it is understood, intend commencing operations 
as soon as the necessary plant can be got into working order. 
Should such prove to be the case it will be a source of great pros- 
perity to Pontypool and the neighbourhood. The trade of that 
town for some time past has been in a condition far from flourish- 
ing, owing to the long depression in the iron trade, the effect of 
which has been severely felt in that locality. 

Mr. Geo Elliott, one of the proprietors of Powell’s Duffryn 
collieries, Aberdare, and an owner of extensive coalworks in Dur- 
ham, Northumberland, Mostyn, and Staffordshire, was among the 
witnesses examined by the Trades’ Union Commissioners, and his 
evidence does not in any way add to the credit of the Welsh 
colliers when compared with those in the northern counties of 
England. Mr. Elliott, in answer to questions, said:—‘‘I havea 
— many coalworks; the largest are in Durham and Northumber- 

nd. More than 10,000 men are employedin them. I went down 
the pit at nine years of = I did the ordinary work of a collier 
at Penshar, in Durham, till I was nineteen or twenty. After that 
I became a deputy, an overman, a colliery viewer, and so on, and 
since then I have becomea coal owner. The quantity of coal 
raised out of pits belonging to myself and friends, and under my 
management, is more than 2,000,000 tons annually. I have 
worked with my own hands at every description of work as a 
collier. The price we pay for getting our coals in South Wales, 
in Aberdare, is very much higher than what we should pay for the 
same work if we were doing it in Durham or Northumberland. 
I think that the Northumberland people do more in seven hours 
than the Welshmen ineleven. I do not think there is a finer body 
of men than the pitmen of the north country, andif you can 
inspire them with the feeling that you are fair, and intend nothing 
but what is just towards them, you can manage them.” 

At the commencement of the month of Maya dispute to»k place 
at Dowlais works, which at one time was feared would have the 
effect of os the whole of that vast establishment. A large 
number of the skilled hands gave a month’s notice in consequence 
of the reduction in their wages being greater than they anticipated, 
and which they alleged was in excess of the amount they agreed 
for with their employers. It is, however, gratifying to find that 
during the time which has elapsed the managers have consented to 
remedy certain admitted irregularities among the various classes of 
workmen, and the result tas that the ballers and others who 
en notice have withdrawn the same, and operations are now 

ing carried on as usual. 

Newport exported no less than 19,194 tons of iron, of which New 
York took 7736 tons ; Cardenas. 518! tons ; Riga, 1460 tons ; An- 
napolis, 2099 tons ; Cronstadt. 628 tuns ; and Horton, N.S., 363 
tons. Cardiff also exported 8918 tons of iron, of which 5468 tons 
were rails, of which New York took 4930 tons, and 7923 tons of 
patent fuel. Swansea also exported 673 tons of iron, and 4685 
tons of patent fuel. 








NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES, 
(From our own Correspondent.) 

LiverPooL: The Government and the Telegraphs—MeEnsty STEEL 
AND IRon ComMpANY —STATE OF TRADE IN SOUTH YORKSHIRE 
—NortTH-EasterNn District: Cleveland Iron Trade: North 
Shields Waterworks Company, dc.—THeE CLYDE — RAILWAY 
Matters 1N NoRFOLK—THE Oaks COLLIERY— STATE OF TRADE 
AT SHEFFIELD —PROGRESS OF GREAT GRIMSBY—HULL Docks. 


A PETITION has been extensively signed in Liverpool in favour of 
Government telegraphy. Another meeting of the Mersey Steel 
and Iron Company (Limited), is to be held on Wednesday to 
further consider a resolution for reducing the capital of the com- 
pany to £500,000, the shares of the company to remain shares of 
£12 10s. instead of £20 each. 

Business at the south of Yorkshire ironworks has been quiet. 
A moderate business has been done in rails, sheets, and plates, 
The coal trade presents little or no improvement, the tonnage 
forwarded to London being somewhat restricted in amount. The 
demand for steam coal has been far from active for the season, but 
a better state of things may now be anticipated. At several of the 
collieries in the neighbourhood of Elsecar considerable stocks of 
coal have accumulated. 

The state of the Cleveland blast furnaces is as follows:—In 
blast, eighty-six; out of blast, forty-seven. Three large new 
furnaces owned by Messrs. Bolckow, Vaughan, and Co. (Limited) 
have commenced ss and it is expected that a sensible 
addition will thus made to the production of the Cleveland 
group. The home demand for pig is not very active, but the con- 
tinental d 1 is rather better. Cargoes have cleared of late 





capital on the subject of wages. A new tuyere the principle of 
which is to preserve such appliances from injurious heat during the 
process of smelting has just been patented by Mr. C. B, Hodgetts, 
of Corngreaves, near Cradley. 





WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 


THE Iron TRADE: Operations not Increased by the Whitsuntide 
Holidays : Continuation of more-Cheering Reports and Gradual 
Strenthening of a Better Feeling : Orders not Received as fast as 
Anticipated: Paucity of Orders in the Home Trade: Home 
Buyers Purchasing only Sufficient Quantities to meet Immediate 
Requirements : Shipment of Rails to Russia: Large Clearances to 
the United States : The Continental Demand Unaltered—Tue Pic 
Inun TRaDE—TINPLATE TRaDE— SALE OF THE PoNTNEWYNYDD 
Forge Worgs—Mar. Georce ELuiorr’s OPINION OF THE WELSH 
COLLIERS—-SETTLEMENT OF THE DowLals DirFIcutry. 

Tue stoppage of operations at the various ironworks in the 

districts during the greater part of last week, owing to the 

holidays, has not been the means of causing a ter amount of 
activity to prevail, as in no single branch of the trade can it be 
said, that anything like briskness exists. The reports, however, 
which continue to be received from one of theleading works are of 
® hopeful character, and although the trade is —) such a posi- 
tion as is desirable, yet there is evidently a better feeling spring- 
ing up, which is being gradually strengthened as the summer 





for the northern French ports, Rotterdam, Dunkirk, Stettin, 
Antwerp, &c. Rather more is being done in the foundries of the 
North-Eastern district; Messrs. Cochrane, Grove, and Co. have, it 
is stated, secured an order for pipes for Hungary. The Russian 
orders for rails, &c., which have been for some time past in course 
of execution, are being worked up, and it does not appear that they 
have been-su ed at present by any very important new orders; 
from the great railway enterprises which Russig has now on hand 
there is little doubt, however, that she will prove a good customer 
for some time to come. Rails have been in demand of late also on 
Hungarian and Austrian account. The bar iron trade has been a 
little better, although it is still in a languid state; there has also 
been a slightly improved demand for plates for shipbuilding pur- 
poses, &c. The exports of coal and coke effected from the Tyne 
of late have been a moderate average. 

The North Shields Waterworks Company is making considerable 
rogress with its reservoir and filtering beds on the White House 
‘arm, near Preston Village. The engine has not yet been fitted 

up, but the engine house is nearly completed, and the filtering 
beds and reservoir have reached an advanced + = 

The Revenue of the River Clyde Trust for y amounted to 

£12,391, as compared with £11,520 in May, 1867. A bill promoted 
by the Trust during the current session has through a 
Cowmons’ committee. The object of the bill is to increase the 
borrowing powers of the Trust by £600,000, to be expended partly 
on the construction of a new graving dock and the extension of the 
ope het & of the river to the Kelvin. The trust 


borrowing powers to the extent of £2,000,000, which 





has been, or will be expended, on works of public utility alread 
gutheriend. oe a the Stoberdas dock, which 


many circumstances have a 

The Watton and Thetford (Norfolk) Railway is. expected to be 
ne > hone The .works of, the Bury 
St. Edmunds and Thetford line are making but very slow progress, 
and the East Norfolk Railway has been stopped altogether for the 


present, 
On Frida; ‘ht, after some weeks of incessant toi the explorers 
came po ta bodies in the level at the topol Ipaad jinay. 
The bodies were found at the back of a large fall of roof. 
There are complaints of dulness of trade at Sheffield. The 
ing houses in the American trade have better orders forcutlery, 
but other distant markets are in a languid state. The tool trades 
are somewhat better than they were a few weeks since, and there 
is a demand for scythes and agricultural implements. _ 
Mr. Watkin, M.P., made some in observations'on the 
rogress of Great Grimsby at a meeting held in that town a few 
yssince. The hon. gentleman stated that in 1854 the Manchester, 
Sheffield, and Lincolnshire Railway Company carried about 400 tons 
of fish annually from that port; now the total had risen to 20,000 
tons perannum. Formerly the utmost number of fishing vessels 
which could be accommodated was 250; now between 500 and 600 
could be accommoda' aa-t 
Theinner gates of the Humber Dock at Hull have been replaced, 
after undergoing extensive repairs. aes: 


PRICES CURRENT OF METALS AND OILS. 


















































1868. e 
CoprpeR—British—cake andtile,| £ #. d. £8. d| 28.4, & & a. 
Porton ......00-0--eeee| 29 O O.. 82 0 0179 0 0. 81 0 0 
Best selected 83 0 0.. 8 6 81 0 0... 8 9 0 
ee ig 84 0 0.. 8 O 0] 8% O 0.. 84 8 0 
Bottoms 88 0 0.. 89 0 86 0 0..90 09 0 
Australian, per to: 80 0 6.. 83 0 81 0 0.. 8 9 0 
Spanish Cake .. 76 0 0.. 77 0 73 0 0.. 7310 0 
CHE BBiacccccsteccesense 75 10 9.. 76 10 TL © 0.2.71 19 0 
Do refined ingot .......++ 78 1) 9..79 19 9179 0 0..8) 0 0 
YELLOW METAL, per lb. ......] 0 0 7 © 007 O 0% 
180N, pig in scotland, ton......| 2 11 6 cash. 218 6 cash. 
Bar, Welsh, in London . 65 0.. 615 615 0. 70 0 
ee 510 0.. 515 600. 65 0 
Staffordshir 75 0.. 00 710 0., 715 0 
Rall, in Wales ...... .-..- 510 0.. 6 0 600. 65 0 
Sheets, singles in London....| 9 5 0.. 0 0 910 0. 0 00 
Hoops, first quality .......- 6 5 0.. 810 819 0.. 00 0 
PRs cacevecveseicssctey YOO Se Te 710 0.. 000 
Swedish....... saneiead wenden 10 0 0.. 10 5 10 5 0., 1010 © 
LEAD, Pig, Foreign, perton....| 18 10 0.. 0 0 1919 0. 0 0 0 
Ragileh, W.B. .cccccccccscce) SS 8. 8 © 2115 0.. 0 0 0 
Other brands 19 5 0.. 1910 19 17 6.. 20 2 6 
Sheet, milled... 22 00.. 0 0 2015 0.. 0 0 0 
Shot, patent 22:19 0.. 22 15 2300. 0900 
Red or minia: 2015 0..21 0 021 5 0. 0 0 0 
White, dry.. .. -| 27 © 0.. 29 0 0} 29 0 0.. 2910 0 
ground in oil.....-.. coctce | OS 0 6. @ 28 0 0.. 30 0 0 
Litharge, W.B. ...cseccccee | 2410 0.. 0 0 % 00... 0 0 0 
QUICKSILVER, per bot. ........] 617 0.. 0 0 617 6. 0 0 0 
SPELTER, Silesian, per ton ....| 20 7 6.. 20 10 2017 6.. 21 2 6 
English V & 8 .ccccecesccese 20 5 0... 09 000. 0048 
ZINC, ditto sheet ..-.... + | 2510 0.. 26 0 27 00.. 090 8 
STEEL, Swedish faggot . 00 0.. 0 0 000... 090 0 
eee eoetes 1415 0. 15 0 000. 00 0 
TIN, Banca, per cwt.. 414 0.. 00 4122 0. 000 
Straits, fine—cash 4il 0. 411 460.000 
For arrival ...... ictocey OS @.: © 0 476.468 8 
English blocks ........++++06 416 0. 0 0 4 4.699 
TG swcvescvscedcesesed -| 417 0. 0 0 410 0.. 411 0 
Refined, in blocks ....--.. 413 0... 0 0 412 0. 0 0 0 
TINPLATES, per bx of 22> sheets 
eS “atetyseerere ean i 3 Be! dD 14 0.. 1 6 6 
IX ditto .... 70. 1 8 110 0.. 112 6 
1C charcoal 80.19 110 0. Lil Oo 
14 0.. 115 1146 0. 117 0 
COALS, best, per ton . 0 0.. 0 0 000.000 
os 0 0.. 0 0 000.000 
OILS, per tun, Seal, pale . 00. 9 0 39 00. 000 
rown 00.. 0 0 35 0 0.. 0 0 0 
0 0..10) 0 10 0 0.112 0 0 
00. 00040 00. 000 
00.00 39 00.000 
00.00 35 0 0.. 36 0 O 
00.0003 00. 000 
0 0.. 0 0 062 0 0.. 0 0 0 
10 0.. 68 0 0} 59 0 0.,60 0 0 
ood 0 04 0 0 0/400 0. 0 0 O 
Linseed ........ seemnercceyie. ©. eal : 2 » 4 G0. 8 : . 
Rai , English pale ......| 34 0 0.. 34 ++ 38 
pes ne 3110 0.. 32 0 0| 35 0 0.. 35 5 0 
0 0.. 37 0.0] 3310 0.. 39 0 0 
e 0 0.. 34 10 37 0 0.. 0 0 9 
Lard ceoseccoesc 70 0 0.. 0 0 06) 0 0.. 61 0 9 
Tallow .ece. 37 0 0.. 0 0 0| 36 0 0.. 38 0 O 
PRICES CURRENT OF TIMBER. 
1868. | 1887. | 1868. | 1867. 
Ey a eter iogad® % A? © 
3 5 ais| 3.0 410] Canalis, ia quality 17 0.18 10| 17 0 19:10 
45/215 40 @nd do... 11 0129 0| 12 013 0 
00;000 06 11 10 12 10 
510;/5 560 Wl 0 
5 0} 310 410 0 8090 
565) 810 50 0 @eo0?0 
00/0000 0 810 10 10 
6 0| 810 6 O 0 8090 
40;3030 ecccce 10 O 9 O11 @ 
4 5] 3 0 310 Soderhama .. -- 9 01010} 9 01010 
i it 
2 3| las 2 3/| tan by 2'by 9621 019 0] 16 099 0 
$70] 5 0 6 ol Desk plane, Dut 
ed | 
9 ves, 
910| 610 7 10 Galket Bhd tises-s 65 0 9 0] 88 999 0 
Deals per 0, 308. by —, ERE) | SEA —— 94 03) 0} 2 O21 = 
ruce 
Risen epee ES TE EE td heehee Bedi ld edhe 





THE New COMMISSION ON ForTIFICATIONS.—The Secretary of 
State for War has issued instructions to the committee appointed 
to make a full inquiry as to the construction, condition, and cost 
of the fortifications erected, or in course of erection. The orders 
are addressed to Admiral Sir F. W. Grey, the president, and the 
other members are—Major General-M. Dickson, General Simmons, 
Colonel Harness, Colonel Elwyn, and Mr. Hawkshaw. . The follow- 
ing heads of the inquiry indicate that an entire reconsideration 
of the question is required by the Government :—1l. Whether 
these forts and works have been well and skilfully constructed, 
with reference—(a) to their stability and permanency ; (b) to the 
arrangements made or proposed to be made in them for the service 
of the guns, and otherwise to meet the requirements of a modern 
armament ; (c) to the power of resistance (offensive and defensive) 
that they offer to any attack to which they may be exposed ; (d) 
To the cost incurred and to the future expenditure that may be 
needed for their completion (if this inquiry can be y accom- 
plished by the commitee, without involving them in a considerable 
sacrifice of time). 2. Whether any and which of the works, so far 
as the same have yet proceeded, are, with reference to their foun- 
dations, or otherwise, in an insecure condition, and need any and 
what support or reparation, and what would be the probable cost 
of such support or reparation? 3. Whether tbe estimates in the 
schedule of the Fortification Act of 1867, before referred to, will 
suffice for the completion of the works as contemplated, and if 
not, what additional sums wil] probably be required? 4. For the 

of enabling you to carry out this inquiry, I have uested 
is Royal Highness the Field Marshal Commanding in Chief to 
cause the general officers commanding at the stations to be in- 
structed to give the ittee all requisite facilit I have also 
desired the officers of the War Department to give you the fullest 
information upon every matter u which the members of the 
committee may require it; and I have to express a hope that the 
inquiry will be conducted with as little delay as may be 
with full investigation and report, and that the committee will, 
if they deem it to be expedient, make a preliminary report on any 
of the subjects of inquiry. 
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the traffic is now increasing, and if honestly developed the | to The least turn in the market, which enables 
RAILWAYS a AY PROJECTS IN financial condition of the company will improve. | In the | securities to be placed, will give occasion for beginning 
: ~ ._ | meanwhile all projects in connection with it are at a stand- | the works. It is a significant fact that when the three non- 
Accorpine to last advices there had reassembled in | gtij], The early opening of the northern gation, the | paying Turkish railways—the Smyrna and Aidin, the V; 
Constantinople the accustomed congress of railway | Giurgevo and will greatly help it. cat the Kustendje, made an application nil to 
engineers and railway projectors, which received accessions | 15, Bucharest and Constanti: (Mr. McClean’s Line). | Stanley, imputi their financial di to ill treatment 


every week. Although there is more projection than 
performance, this is only district where there is 
activity, and as there is a revival of the old and new 
schemes it will be useful to enumerate, so far as we have 
means of knowing, the several projects, though it is not 
easy to know where to begin :— : 

1. Serres Railway or tramway from Serres, the capital of 
a e cotton district in Macedonia, to the seaport at the 
mouth of the river.—This is a short line in a plain, sur- 
veyed about 1862. It has traffic, would pay well, 

but there is not much capital in the district, and there is a 
dissension between the local Greek merchants and the 
authorities, The local parties are always agitating in 
England and elsewhere for its execution. 

2. Cavalla Railway.—A line of the same class in the next 
valley and under the same circumstances. 

3. Macedonian Line.—Surveyed by Mr. Billson in 1864. 
The route of this we do not know. It is a long line, and 
was supported by one of the contractors’ companies that 
failed. It is entirely dependent on a Government 
guarantee that is not likely to be granted for years to 
come. 

4. Adrianople Line.—Constantinople to Adrianople. 
This has been surveyed over and again, generally and in 
detail, bythe late Mr. Geo. Meredith, M.I.C.E., for Messrs. 
Watson, by Mr. J. J. Mitchell, and Mr. Page, jun., for 
Mr. Thos. Page, and by French engineers for the Credit 
Mobilier, &e. Two routes have been examined, one by the 
seaboard and the other by the mountains, forming, it may 
be said, a kind of flat rhomb, The line is now part of the 
Vander Elst concession, which, according to last advices, 
has fallen slack again, although an attempt had been made 
to begin the work near Constantinople. There is, however, 
little doubt the line will be prosecuted. 

5. Adrianople to the Austrian Junction.—This is 
another of the Vander Elst concession, and has met 
with political difficulties. The concessionnaires want to 
carry the line through Belgrade, but the Servian Govern- 
ment imposes unpalatable terms. . The concessionnaires 
threaten to make the junction to the west by Turkish 
Bosnia, or to the east by Widdin, None of these lines 
have been surveyed, nor have the passes of the Balkans 
been determined. 

6. Salonika and -Belgrade forms a part of the Vander 
Elst concession. It is based on a project of the dis- 
tinguished savant and archeologist, Dr. Von Hahn, 
Austrian Consul in Syra, who discovered that the 
Balkans are not continuous as supposed, but were crossed 
by-the Romans witha practicable carriage road, reaching 
from the Danube by Nissa or Nish to the sea at Salonika. 
This is one of the subjects to which he devoted himself, 
and’ he obtained a survey of the line by an Austrian 
engineer. It is presumed to be included in the Vander 
Elst concession under Austrian influence, and with 

é next line, form a cross-line also to the Lower Danube. 

is line is a favourite with many influential parties as a 
route to the East, communicating, instead of by Brindisi, 
with the Euphrates Valley section of the Bussorah 
through railway. 

- The Ottoman Government cares most about the line by 
Constantinople, and it is very likely this other line will 
wait for some time. : es 

7. A’cross line from the Varna Rail: ay district‘to con- 
nect with the Belgrade and Adrianople lii3;‘gionted to the 
Vander Elst Company. This will meet with uttle atten- 
tion at present. ” ; 

8. The Enos Line.—The great river Maritza that passes 
through Adrianople is only navigated by floats and rafts, 
and the exportations of the province take place with diffi- 


culty from Enos at its mouth or at a port on the gulf of 
anare 4 at Gallipoli; Various 


Saros to the westward, and 

projects have therefore been brought forward for railways 
in this direction, but none have, we believe, been surveyed. 
The line from Adrianople to Enos is part of:the Vander 
Elst concession, and that is all that can be said. 

_9.. Gallipoli Line.—A line from Gallipoli on the Sea of 
Marmora to Adrianople, was planned by the English Vice 
Consul at Gallipoli in 1864-5, and supported by some parties 
in England, but came to nothing. A rough survey and 
traffic estimates were made. 

10. Servian Lines.—Various plans have been formed by 
English and Servian engineers, and the Servian Govern- 
ment has shown a disposition to guarantee, but the project 
has always hung on hand. Servia is jealous both of Austria 
na Turkey, e do not know that surveys have been 


e. 

11. Giurgevo and Bucharest.—This, the northern con- 
tinuation of the Varna Railway, is going on steadily under 
the direction of Mr. J, T. Barkley. 

12. Wallachian and Russian Junctions.—Various lines 
have been surveyed under the auspices of Mr. Brassey and 
others, for er with the ‘Transylvanian lines in 
Austria, and with the South Russian lines of Messrs. 
Brassey and Oppenhiem. There is every appearance that 
the through line, by the men, Ay! these capitalists, will be 
first carried in this direction, but it has been well pointed 
out this will only tend to advance the through line b 
Adrianople, and ensure its completion, instead of suspend- 
ing it. ere was a good article in the Economist a few 
weeks ago on these lines, 

13. Kustendje or Danube and Black 
has become a local line for the Lower Danu Various 

1s have been proposed by Messrs. Barkley and others 

or its development, but the opening of the Varna, its own 
financial difficulties, and the nature of the channel of the 
Danube opposite Chernovoda, a wide marshy tract of 
above two miles, offer obstacles to any immediate movement, 
14. Varna and Rutechuk Railway, now —This is in 
difficulties, having been in the hands of Peto, Betts, and 
Crampton, and bes discredited securities and a deficiency 
of working stock. The resources of the district are great, 


now open, 





—This has been lately surveyed by him, and is part of 
his through line to the East. He has surveyed a line 
crossing to the west of Rutschuk lower down Danube 
and proceeding by Shumla, and so by high ground to 
the Bosphorus near Constantinople, which he crosses by a 
bridge into Asia. An alternative line is to adopt the 
Bucharest and Giurgevo, and part of the Varna and 
Rutschuk Railway. : 

16. Varnaand Constantinople.—This line was proposed in 
1863, and the Government ordered a survey, which was 
not executed, nor has it, we believe, been yet surveyed. 
The ground between Varna and Constantinople is very 
heavy, whether partially by the coast, or across the 
mountains, and near Constantinople it .is bad. This line 
is understood to be favoured by the Brassey party as their 
through line. At the present moment neither this nor 
Mr, McClean’s line has any chance of a guarantee, as the 
Government policy is in favour of the Adrianople route, 
and there is a subsisting concession and guarantee to the 
Messrs. Vander Elst. It is to be noted that for the moment 
the French party that have worked for so many years are 
now hors de combat through the difficulties of the Credit 
Mobilier. 

17. Constantinople and Beuyukdereh. — Various plans 
and surveys lass Soe made for lines between Constanti- 
nople and the suburbs on the Bosphorus. Mr. Robert 
May has surveyed and is en, on a plan for a line from 
Constantinople to Beuyukdereh and the lignite fields on 
the Black Sea. 

18. In connection with the railways must be named the 
junction bridge between Europe and Asia across the 

phorus. This idea has engaged every engineer who 
has visited Constantinople, and has been lately practically 
worked out by Mr. McClean and his Austrian competitor. 
Although there is some prejudice against it in the engi- 
neering world, this will perhaps be the first great junction 
over a large strait of the sea, for the Menai cannot com- 
pete with the Bosphorus in importance. The breadth is 
600 yards between the coasts of Europe and Asia, 

19. As we are at Constantinople we may enrol the 
concession from Scutari to dad and Bussorah by the 
Asia Minor section, and the Euphrates Valley section, 
granted to Messrs. Greig, Stewart, and Co, This includes 
two lapsed concessions. 

19a. The Scutari, Izmid, and Eski Sheher concession, 
originally of ‘a circuitous line from Constantinople to 
Smyrna, thus divided into two, and of which the Smyrna 
and Cassaba Railway _— the southern division. 
The Scutari and Izmid Railway has been surveyed by 
English engineers as far as Eski Sheher, examined by 
contractors and taken up Messrs. Smith, Knight, and Co. 
(Limited), falling with their downfall. It was latterl 








treated as part of a main line to Angorah, as far as whi 
it, has been explored. 
,198, The Euphrates Valley Railway, pean by | 
General Chesney, and represented by Mr. W..P. Andrew, | 
a concession was only granted from Aleppo to the port of 
Suedieh on the Mediterranean. The line has been sur- 
veyed from avers to Suedieh, plans prepared by Sir John 
Macneil, and these have been examined by contractors. 
The line, which is through an open country, has been 
examined from Aleppo to Bussorah. A line has been 
surveyed from Aleppo to Skanderoon or Alexandretta, as a 
substitute for that from Aleppo to Suedieh. As some 
attempts have been lately made to mislead the public 
it may be stated that the only Euphrates Valley Railway 
conceded is that to Messrs. Greig, Stewart and Co., and 
there can be no — till this has lapsed. It is still in the 
reliminary stages of negotiation. 
¥ 19c. Constantinople, Diarbekir, and Persia.—Mr. McClean 


| is engaged in surveying a line, for which several projects 


have appeared at various times, for a line from Constanti- 
nople, or rather in his case, the Bosphorus, through the Diar- 
bekir route and across to Persia. As already stated the other 
concession stands in the way for the present; but this is a 
line which will ultimately be executed. It has strong 
political support. 

20. Tramways in the Heraklea coalfield district are 
embraced in all the plans for working that field now before 
capitalists, 

21. Jzmid to Sakaria.—In the projects in connection 
with steam navigation of the Sakaria river a tramway has 
been proposed so as to bring the produce of the Sekaria 
district to Constantinople by the Izmid route, instead of 
by the Black Sea. After spending a good deal of money 
on the river parties have come to a standstill. This would 
be a feeder of an Izmid and Scutari section of the 
Bussorah Railway, and have a large traffic, 

22. Smyrna and Mudania.—One of the first- lines con- 
ceded by the Government was that from Constantinople 
to Smyrna by a circuitous route. o. 194.) This con- 
cession, after ten years of delay, has been superseded. The 
mountains offer great difficulties to a direct line between 
Smyrna and Constantinople, which have active, but incon- 
venient, intercourse by sea. An easy line was projected 
in 1863 by Messrs. Wilkins from the Cassaba line at Mag- 
nesia to Mudania, or one of the ports on the south side of 
the Sea of Marmora, the connection with Constantinople 
to be completed by quick steamers. This plan is now in 
the hands of the Cassaba peuple, and has been surveyed 
by their engineers. The Government prefer lines more 
directly useful to it for political and military purposes, but 
if the Cassaba people begin the Ala Sheher extension, 
they are very likely to get a tee for this line, which 
will also be a valuable feeder. The Cassaba line takes 
traffic in two ways, east and north. 

23. Smyrna and Casaba Railway, now in successful 
working, admits, as stated, of extensions; a concession has 
been granted alreacly for it. 


234. Cassaba and Ala Sheher (or Philadelphia) Exten- 





sion, which has been fully surveyed, and all made ready 


by the Ottoman Government, and asking his aid y ay ad 

the Government, the Cassaba Company was absent, for the 

significant reason that its affairs have well managed, 

and that it has been well treated by the Government. 

The successful of the Cassaba Railway is, in fact, 

ot turning point for the prosecution of railways in Asia 
or. 

238. The Cassaba Company has jected a further 
extension from Ala Sheher to U: and Afium 
Hissar, which has been roughly surveyed. Mr. C. 
Austin, their chief engineer, is now in that district, It 
may be stated that a survey exists of the route now 
abandoned between Bournabat and Cassaba; indeed, 
Western Asia Minor could be well mapped if the various 
surveys were laid down. 

24. The Ottoman, Smyrna, and Aidi: 


now in ae 
between Smyrna and Aidin.—It is the peered issue 


this undertaking which has depresssed Turkish railway 


nf 


interests. Although the country has as a traffic as 
that of the Cassaba district, it is sup never to have 
met its “working expenses in its ial or 


opening. 

24a. Boujah Branch of about a mile, surveyed.—This 
has several times been on the point of execution. 

248. Tireh Branch.—Several surveys have been made 
for extensions in this district, but the company has neither 
funds nor credit. 

24c. A rough survey has been made for an extension 
of about 400 miles into the interior by Aidin, Nasla, 
Ushak, Afium Kara Hissar, &c., and a plan and report have 
been published; but the Government have refused to look 
at the matter while the company continues in its present 
course, 

25. Samsoun and Sivas.—A concession was granted for 
this line many years ago, which got into the mean we 
believe, of Mr. E. Price. The line was surveyed 
1858, but, nothing being done, the caution money was for- 
feited to the Government, and has not been restored. At, 
present there is no favourable disposition shown towards 
this line. 

26. Adana and Tarsus.—This is a rich cotton district’ 
on the south coast of Asia Minor, having bad access to its 
ports. Two lines were surveyed in 1863 and 1864, 
and contractors negotiated for the line; but money was 
not forthcoming. This is one of the projects which will be 
revived. pe P 7, . 

27. Arghana and Aleppo,—This line, from the 
sileies to Whe Me@ihinseetin. tenn Woon’ divacthel in tam 
ENGINEER, and is, we understand, being surveyed by Mr. 
C. Billson. It will very probably go on in due course. 

28. Jaffa and Jevidias, tiie hte was surveyed by a, 
German a ape in 1863 and 1864, and strongly supported 
by the whole missionary. body. . The Ottoman Government, 
refused to give the guarantee demanded of them of 8 per 
cent., having found out that the capital was expected to be 
— in £5 = from 3 believer. in we millennium 
in Europe and America, engineer ep L 
his colleagues believing that the great dm of t e ot om 
nium is to be a railway to Jerusalem, so as to take up the 
multitudes on that occasion. The Ottoman Go’ 
afraid of embroilment with such fanatics, has preferred to 
make a common road, and the railway is in abeyance until 
the Turks acquire more confidence in the millennium. 

The above is perhaps an incomplete sketch of what is 
going on in Turkey, as several engineers are in the interior, 
where their movements are unknown to the general world. 
Of course the operations mostly depend on activi 
in this money market, as the Paris market is closed, 
considerable sums in aid would be obtained in Turkey 
itself. Several insane applications have been made to the 
Government to buy up railways, or give subventions by 
the issue of consolidés, but the Government wants all the 
consolidés it can place for its own financial pu 

The late rise in Turkish securities has stimulated the 
promoters of Turkish projects, 





THE SUEZ CANAL COMPANY. 

Tue Suez Canal Company, by the mouth of its indefatigable 
director, M. Ferdinand de Leaseps, has just presented its accounts 
for the year 1867, together with a general statement of account 
and a report of the state of the works, to the shareholders at a 
general meeting 

According to these documents we find that the amount of 
the total expenditure of every kind—materials, labour, interest 
on shares, and working expenses, all included-—to the end of 
April last was 288,306,840f, or nearly £11,532,274. In Sep- 
tember last a subscription was opened for the of 
$33,330 obligations, to be issued at 300f., _ in fifty years at 
500f., and ing interest at the rate of 25f. 
appeal to the public, made under unfavourable circumstances,” 
says the report, 7“has, nevertheless, uced a satisfactory 
result, on account of the legitimate confidence which our under- 
taking inspires, tie aympathr which it creates, and the new aid 
that you have given us. To it date the number of 
obligations subscribed for is 108,393 "—that is to say, less than 
one-third of the number offered. 

The report then ee is we Ppa to the world 
—that the Em has to allow company to 
the system of lottery prizes in order <b evista edbeeligtions ter 
the rest of the obligations in question. 
- eh aaa os ies a 

ort special report:—“ We annow: at- 
meeting that the maritime canal would be finished by the Tet 
October, 1869. After a year of experience, during which 
machines have shown their power, and at the moment 
our works attain their complete p- 


faction of maintaining that date for the 
“This conviction is formally expressed 
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Bosphorus for gvand navigation ”—in other 
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Voisin Bey, directergeneral of our works, in « 
which we now 


to read. 
el Go Giotergqmand ws then read, 
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The report 
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readers of THe Enarenre—- 

Port. Satd ( Jetties t of eblocks of 4 
concrete; that. to: the.-west--will be+2500° metres! in’ length; of 
which2200 are executed. . Be the latter’ length the. blocks + 





agar ‘of the Hyénés; 
total quantity of artificial blocks required for these jetthesis' 
stated ab 250,000! cubie metres; on thed Sth ‘April. there\vemained 


83/084 metres to be made-and 57,882:imetres te be got _nté- their | per 


Aceording, to the rate of: proceedingall'this. work 
rmed in eight months. , 
Canals and Basins.—In the —_ of zane oe year rag? 
the large boats of the Messagerics Impériales, belonging e 
itt coast servicé, was able to enter the Port.of Said and cast. 
avthbr-in the greatWasitt. Since that time the steamers * of ‘all 
the navigation companies have entered the inner ‘port,and 'theré* 
fotid exvellént anchbrage-and convenient ‘quays for loading: and 
dischurging, Thetotabexeavations' of ‘the’ channel’and basins: 
was 4/669,948 cubic metres} the work! done on the!15th April 
_Teached:: 3,487,002: cubic! metres; leaving: to’ be excavated: 
1,182,941 cubic metres: 

Seven’ dredging: machines are now employed upon: this ‘work. 
Last month they raised 100,000 cubic metres, but as the-work, 
Sega there is more room -for the mancuvring of these ma- 

ines, and the excavation may now be carried on at'the rate of 
120,000 cubic metyes per month; the work may therefore be 
completed in about twelve montlis, and the machines transferred 
to the great canal. The port of Said, says the report, is the best 
of all the commercial ports of the Mediterranean, Marseilles alone 
exvepted; it is the only harbour of refuge from) Sicily to the 
coust'of Sytia. 

Maritime Canal from Port. Saidito Lake ‘Timsah.—On. the 
whole line of this: first moiety of the canal nothing remains to 
be-done but dredginz. The dry excavation and dredging out of 
the navigable canal 1» the El Guisr, more than five and a- 
miles,;making a total of 4,418,000 cubic metres, were completed 
at the end of January, six months before the period set down in 
the contract. The portion of the canal to El Ferdane, not quite 
four. miles, is also terminated, the: excavations dry and wet 
amoanting to 964,000 cubic metres. The total amount of 
diédging to’ be executed between Port Sad and Lake Timsah, a 
distance of about forty-seven miles, was'26;396;000 cubic metres; 
of this quantity 8,673,762 cubic metres were executed on the 
16th April; and 17,722,238 cubic metres remain to be effected. 
In order’to ‘finish'this portion of the canal within the specified 
titde-it will be necessary’ to excavate one-milion’ of cubic metres 
per month ; and the director: believes that: there will: be no 
difficulty in aceomplishing this, as the dredging machines perform 
an increasing amount of work each month. In January the ex- 
cavations amounted only to 434,000 metres, while in April, 
during the bad season in the desert, the work done came to 

;000' metres, Moreover, arrangements are now being made 
for‘working the machines night and day, and three-new dredgers 
are about to be set to work'-at* EY Guisr. irty-one dredging 
machines, including the three just “mentioned, then be em- 
ployed on’ the» line between Port Said and Lake Timsah. At 
several points; and particularly at’ Pas-el-Ech, where it was «pre 
dicted the nature of the soil would p t insur table diffi: 
culties, ‘the canal is excavated to the-entire depth of eight metres, 
while the banks and the-edges‘here, aswell as: everywhere ‘else,’ 
answer our expectations in! the most satisf manner, 

Maritime Canal from Lake Timsah to the Bitter Lakes ( Laos! 
Amers ).—This portion of the canal is divided into three parts 
Y) Topped the works-—where it crosses.the lake and the heights 
of Toussoum, a distance of: 11,375 metres, and ne 
the soi 





3,103,550 cubic metres of excavation and dredging, 
extavated is carried away by lighters to the Lake of Timsah; in 
the crossing of Sérapéum, a distance of 7075 metres, witha cubic 
total ‘of 5,325,437 metres,'where the dredging machines work 
in fresh’ water; the lighters are discharged: into artificial basins 
at short ‘distances, and the’ machines are so’ arranged’ as to work’ 
to: the depth of twelve metresyor!six metres’ below'the level of 
the/Mediterranean.’ Lastly, in that portiew which forms the mouthi 
of the-canal, towards 'the Bitter Lakes,a length of 5250: metres;, 
with .a cubic of excavation amoonting: to. 1,292,848 metres, 
the work is done with the barrow. Of.all this work. there 
remain to be excavated 3,898;424 mettes; which, according to 
the report, can easily be performed within the time. specified 
with the eleven machines now in operation. Of the entire dry 
excavation’ there only remained, on the 15th April, 600,336 
metres to be excavated; 1500 merare employed upon this work, 
but the number may easily be increased, and the work will 
certainly be completed before the end of the current year. 

Canal of the Bitter ‘Lukes.—Tie ‘crossing~of the Bitter Lakes 
through the bank of salt lying-eight metres: below’the' level 
of the Mediterranean is. nearly ten- miles.in-length} the general. 
surface of the salt’ bank presents some asperities, and it 
was-important’ to ascertain the: amount of solubility’ of the 
various strata of ‘the saltbank in sea water, and the experi- 
ments made have happily proved that when» the water“of 
ther Mediterranean’ is: introdtcedinto the~ lakes: not’ only 
will. the i ities referred! to be: removed; but the. bank 
itself. will. be dissolved, if not entirely, atany rate toa depth 
of two or threeanetres, so that ships :will)-here have a veritable 
arm of the sea-half a mile-in. width, withia depth of ‘ten metres: 
The-dryexeavations to be executed to the north and south of 
the lakes will py about! another. year, so that the water of 
the. Mediterranean cannot be admitted into the Bitter Lakes 
till about the month of April, but this will leave ample time for 
filling the lakes, considéring that the salt water canal will supply 
ten-millions of tons of water per day without forcing the rate. 

Canal. between the Bitter Lakes and Suez.—Last year it was 
explained that dry excavation presented great advantages as 
regarded that part of the canal .which lay. between the. Bitter 
Lakes and Chalouf. The same motives‘have since induced the 
directors and -contrattors to adopt the same means for another 
portion of. the canal in the plain of Suez. This resolution was 
strengthened by the increasing influx of excavators seeking 
employment. . Dry excavation has therefore been adopted along 
the. whole course of the canal, from the basin of the great lakes 
to-the.embranchment of ‘the plain of Suez, a distance of ‘more 
than twenty-one. miles, with a total excavation of 10,100,000 
metres, remaining portion, which has to be executed by 
the dre iging machine, in order to reach the port of Suez, rather 
jess thon nine miles, gives a cubic total of 7,019,000 metres; 
total, 17,119,000 metres. The dry work is executed by 6000 





men working with the barrow, and twenty-two inclined planes 
served by 2000 men, and yielding each from 250 to 300 cubic 


“1 be inated | 


.] weather;‘and without the 


half | at 6000 cubic metres, equal 132)000 cubic metres; 7500 men, at: 
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month; with onbyvfifteen of the ‘then in use; was 
416{0007 metres) ‘co: thit vthe rexeavation of 450;000 metres per | 
month may’ safely he‘ ealculated: onyand this: quantity. may) be: 
ci ~if necessary, .by-adding} more men and more: barrows: 

| Under such conditions, whith leavenothing..mprovided for, 
| the report, this-part of-the’canalimore than twenty-one milés in 
length, and-which gave rise to the most-serious questions: will 
; ry Kp 1869. The: dredging here is executed 
of machines, with’ theirattendant lighters, four: 
other ‘machities “with long shoota;-and two’ elévators. Onthe 
15th of ‘April the‘quantity tobe drédged amounted to’ 5;300,000'{ 
cabic’ metres,” whilé,- during :the-past’ mon thy in’ spite of bad 


‘ofothree out of eee, 

withshoots; the«amount raised was 186,500 metres; so thnvtin a. 

short time we may safely calculate on a total wf 300;000' metres: 

thus-giying:sixteen or seventeen’ months: for the 

task, without taking. inte! account. either 
increased. means-or night work.» 

Works:of the Port of Suee.—The. works remaining: to be. exe« 
cuted at Suez‘are the construction of a breakwater to protect the 
port-against the winds from the south and the‘formation of stone 
walls for the protection of the company’s water line. “The total 
of' these’works in stone represent '64;000 cubic’ metfes,of which 
15,000‘cubic’ metres remained to be'done “in April! The 
water wallscan only be‘ proceeded ' with in” pro ’ as-the 
ground is raised by means of the soil from the:exeavations): This: 
report concludes in the following* terms :—“As'we reported last. 
year there remained ’at’that time: 48;000;000' eubic metres to be 
executed for the completion.of the work: During: the twelve 
months - which’ have ‘sinoe elapsed, with.only.about. half their 
means in full action, the contractors have excavated 13,394,786 
cubic: metres, so that there remain at present 34,518,233. cubic 
metres’ to be excavated—or two millions of’ cubic metres per 
month. The following is an-account of the machines and other 
means now at the disposal of the contractors ‘with a calcula- 
tion of results based’on actual working : eight dredging machines 
with elevators,’ at'15,000 cubic metres, equal 120,000cubic metres; 
thirty machines with lighters, at 20,000 cubic metres,’ equal 
600,000 cubic metres; twenty-two machines: with long: shoots, 
at’ 40,000 cubie metres; equal’ 880,000 cubic metres; total for 
the machines, 1,600;000 cubic metres; twenty-two inclined planes 


50 cubic metres, equal 375,000 cubic. metres;. grand | total, 
2,107,000 eubic metres. Moreover, the working of the dredging 
machines improves every day, as the men get more accustomed 
to their work, and the conditions have become daily much’ better 
since the canal has been opened out everywhere to ita-entire 
width. The whole of the machines with long shoots are intended 
to be workedwithout intermission’ night as well as day, and the 
other machines for an increased number of hours. Everything | 
tends to prove that/anaverageof two millions of cubic metres! 
per month may*be depended upon, and'that'we may safely make | 
an appointment for.the inauguration of the-canab for large vessels. 
for the Ist of October, 1869.” Dr. Aubert Reche,;the:chief :of | 
the medical staff, makes a startling report'on the population and 
sanitary condition. of the Isthmus.. Last-year the mortality. was 
equal to 1°85:per cent. of the population; this-year.it has fallen | 
to ¥°41. cent. for Europeans, and 1°64 for Egyptians; while | 
that of Pence is 2°40 per cent. The population of the Isthmus,,| 
which was 10,500 in 1865, 18,605 in 1866, and 25,770 in 1867, is.- 
now 34,258! Of this population 16,110 are Europeans, and 
18,141 natives: of ‘the country. The thitd part’ofthe general 
report'treats for ‘the first'time’ of work’done and income~there: 
from. The movement'in Port Said from June 1st, 1867, to 
April 15, 1868, amounted to 1000 ships, belonging'to sixteen diffe- 
rent nations, with a total.tonnage of 232,72 tons, the French 
flag figuring for 89,417 tons,-the..daily tonnage \averaging : 725: - 
During the twelve months-previous to the former date. the num-: 
ber.of vessels only amounted to. 880, and thertonnage.to 146,107, 
or 406 tons perdiem. The income: from canal-transit-has risen. 
from 255,149f. in the first quarter of 1867 to '544,961f..in the- 
first quarter of the present year, and the tonnage: from 
9417 tons in’ the first: half of 1867 to 29,420 tons in the 
first’ four months of the current year. The number of 
travellers by the canal was 46,814 in 1867, and ‘15,436 during 
the’ four*months of 1868. Since the commencement of ‘the 
present year 12,000: tons: of coal have been’ transported from 
Port Said to Siez'for the use of French’ and English steamers. 
The price of ‘coal, which at. Suez last: year was 85f. to 100f» per 
ton, is now reduced to 60f. or 70f., a reduction of 25 per. cent. 
In proof of the good organisation.of Port Said, where: the canal 
boats take the goods direct-from: the..ship, side, itis mentioned 
that the ship Cromwell, bringing 53,000:cases and bales for the. 
English Government, came to anchor in the port at five o’clock: 
in the.evening of the 19th-of ‘March, and at. eight in the morn 
of the 24th the.whole of the goods. were delivered to to 
tish ‘agent‘at' Suez. After comes.‘a long ‘statement 





in; 


relative*to’ the land question, between the eng and th | Degas 
he Al baiae5*| 


Viceroy of Egypt, and tothe visit of the Duke’ of 
Mr. Smith, and Mr. Lobnitz, which contains: nothing _new'to 
Englistyireaders.. Imthe remarks of the report there 
area féw points of !general'i 1 The-first we shall trans-» 
late in full :—“ We told you last year that steamers tend more 
and: more.to take the place eff sailing vessels in both hemispheres, | 
The special study that we have given to this.question fully. bears 
out our words. France and. England possessed no more sailing: 
vessels in 1860 than in 1840.” (Hereisan erroras England, 
as the following figures show :—In 1840 France 15,511. 
sailing vessels; 1860, 14,608 ; In: 1840 England possessed 21,888 
sailing vessels ; 1860, 24,799.. But during the same period of: 
twenty years the general commerce of *Fratice rose ‘from ‘two to! 
five millions of franes; and that'of Engkind from four’to nine 
millions, This:not‘only shows, as:the.report says the extraordi- 
nary progress of steam) navigation, and alse perhaps to a ‘certain. 
extent the increased tonnage of sailing vessels, but also thatthe 
maritime trade of England has.suffered no injury. As regards 
the works in general, the report says that M. Couvreux, the con- 
tractor, finished his work at El Guisr six.months-in advance of 
the time mentioned in his contract, and received the stipulated 
ity in consequence; MM. Dussaud.will have terminated 
the jetties‘of Port Said at the end ‘ofthe present year ; lastly, 
as regards the principal contractors,’ MM. Borel and Lavalley, 
the work done-by the dredging machines is given as follows :— 
In January, 1868, 13,361 cubic metres; February, 1868, 17,764 
cubic metres; March, 1868,:21,687 cubie metres—total in three | 
months, 52,762. The fears.expressed ‘concerning: the nature of 
the soil to. be dealt with are declared to have been'found illusory ; 
no special precaution has been- necessary to maintain the profile 
of the cuttings; and no slips have occurred. It. is only at.El | 
Guisr and the-plateau of Sérapéum that the soil is sandy, and | 
here only in parts is the sand light enough to be raised by the | 
wind ; numerous and careful experiments prove that the main- | 
tenance of the canal will not be more onerous than that of a | 
canal of the same length in France. The report and accounts | 
were received by the shareholders with enthusiasm, and M. de 





metres per diem. On the 15th of April there remained ‘but 
5,814,300 metres to be excavated. The quantity taken out last 


Lesseps quoted a statement drawn up by Mr. Aspinwall, who was 
present at the meeting, of the working of the Panama Railway, 


says) Railway is of’ interest te o 
the statement in’ 








to give an-ddta of ‘thie Suez"Com- 

pany. We wish the latter all ‘success, but the two cases 

are so different that the result in oneis not very positive evidence 

with respect’to' the’ other’ But’ thé* subject’ of 
urreadérsand the 


t exelusive-righb.. 
of. transit bys the isthmus. the-coneession sinoe prolonged. tow 
ninety-nine years. Original be, .£400,000'; actual: expen-. 
diture,.£1,400,000. £20 shares sold during the construction of 
the-line at £16, now worth: £60°to €62.. Dividend, 24 per cent. 
petannum. -A’ reserve fund accumulating after payment’ off 
£46,000 @ year'to'the'local Government. During: the first thee 

‘the-reveipts were’ derived exelusively’from goods, but ‘now * 
one-third is derived from ‘trafic. The rates“arev heavy’ 
— £6 per ton’; . but-the-time’saved’ as compared? with’ the passage 
— Cape: Hort: makes» them: acceptable to the commiereiab.. 
wor. 





ROYAG: INSTITUTION. 

Ow Friday evening, May 15th, Mr. E. Deutsch delivered a léo~ 
ture at*the Royal Instifation, on “The Talmud.” Sir Hénry: 
Holland, Batti, F.R.S., i 

M?! Deutsch said that the’Talmud and-its traditions were*in 
the first’place transmitted orally, in the same way that some’ of?’ 
the Brahminical priests now hand down their traditions, by rapidly” 
repeating them from beginning to'end, as they had: been taught, 
and often with-very little-knowledge/of the meaning of what they 
said. In the’first and second.centtries: many of these: legends: 
and facts-were reduced to writing. The Talmud therefore. con-’ 
tains much in ing information.as to the-state of the: Jews: 
and their priesthood in the times also reeorded im the New: Tem 
tament.. The* Pharisees, said Mr. Deutsch, were the first men to 
raise the ery for the separation-of Church and State, for in their. 
days they were at variance in matters of principle with the priests, . 
who were'a privileged body of men‘scarcely able'to perform their 
duties: The »-were” the’ advocates’ of ‘education’ and 
schools; and throughout the land their cry was“ Teach ! Teach t 
Teach!” During the first’ century,she'said. there: was no praeti- 
cal separation between Jews.and Christians: They worshipped 
in the same temples and in the same! manner, the only difference 
of opinion between them. being.whether: or. no Christ: ‘was the 
Messiah, but they never dreamt. of separation... It.was. not. till 
the end of :the first century thatthe division between. the two 
became serious. He said much more, highly interesting .to- 
theologians, but not fitted for these pages. 

On Friday, May 22nd, Dr. Odling, F.R.S., gave a lecture at the» 
Royal Institttion, “On Some Effects of the Oxy-Hydrogem: 
Flame.” Sir Henry Holland presided. 

Dr: Odling, in’ his experiments; used*a large’ blow-pipe, the 
property of Professor Matthieson, It consisted of a large’ brass 
tube about half an inch in diameter, supplied with gas from: thee 
street mains at the (pressure). The oxygen was admitted. 
to the flame.through a fine inner tube; this last-gas being: supplied) 
from @ bag heavily weighted, the: whole arrangement,. therefore, , 
forming ‘a '* blow-through”’ oxy-hydrogen jet of unusually la»ge® 
size. The flame thus obtained melted.a carving-knife with ease, 
piereed holes through a sheet-iron plate, melted platinum, and 
was:made to-show-its intense heat by other experiments of a like: 
character. The most remarkable of these experiments was one 
devised’ by Mr. Grove, Q.C., wherein water'was decomposed into» 
its re the-heat of the oxylydrogen flame. A 
flask, fitted with’ tube‘and stopcock, was» half ‘filled withwater; 
whichiwas kept boiling for a long time to expel the’ air. When’ 
the-time arrived forthe performance of the: experimentthe stop» 
cock was closed and the steam permitted tovpass throughtas 
second tube; also perforating. the ‘cork-of the flask, Thisstube 
was connected with a fine coil of platinum tubing which. rested) 
upon a block of lime, and was heated nearly to.its meltingpoint- 
by the flame.. The steam, after. passing through. this intensely 
ignited metallic coil, -was allowed to escape beneath the surface- 
of water, where*it was found to be mixed with free oxygen and 
hydrogen* gases, which were collécted in’a-tube in the usual 
manner. The extraordinary circumstance that water canbe so 
decomposed seems‘to'depend ‘upon the recently discovered fact. 
thatat certain-very high’ temperatures'mixtures of ‘oxygen’ and! 
SD enennany: lose:their power of bint: i 
other... 

On-Friday; evening; June 5th, Sirs Samuel: Baker; : FUR.G:8y;. 
lectured. atthe Royal-Institution, “ On Abyssinia” Sire 5 
Holland. presided.. The. subject..and. the: lecturer ..beingy! i 


2=3- 





. highly popular, ‘every.inch of standing: and -sitting-..room..in the 


theatre was occupied:long before nine o'clock, when--the--lecturer 


Sir Samuel Baker said that the rocks of the ‘mountain chain- 
in the’ interior “of Abyssinia are plutonic—they are rocks of: 
upheaval. When they were throwh up; ‘depression took: place: 
near the’ sea; which flooded that part of the fora \tine;: 
but afterwards the shallow water evaporated beneath the burning’ 
Africarsun thus produomg -the- ‘plains <of‘salt 
me places ‘between the Red: Seau. 
Coal is very ‘plentiful'in:the country, sometimes: itis: founds im: 
seams .15ft, thick ;-it.is lignite, and: not what would be considered: 
in. England as-pure. coal, but-it is. very bituminous. King, 
Theodore cast his big mortar FE comet of heat meee from this: 
coal, Gold mines are still. worked in Abyssinia by the 
the bloodstone and cornelian- being alse among its eri jerome 
Copper is found in the country;,and- in one place. visited by, the: 
lecturer it was.so plentiful as-to poison’the streams. 

The bee is‘one of the greatest bl Abyssinia; ‘it fills the 
clefts in-the:rocks very richly: with witd ‘honey; and’ makes bees- 
wax a large article of’national exportation. The natives:also’ 
make~mead of sit, by mixing ‘five: parts jof ‘water: with-one-.of 
honey, then: permitting: the»mixture to ferment; he andé-his 
friends drank much of this mead-in:Abyssinia,-but could: never 
enjoy the! luxury of getting drank... By-'the' addition’ of some 
herb to: the liquid the natives occasionally ,imorease its-intoxicat- 
ing propertiés. Coffee is the: best.and most. valuable production 
of Abyssinia. 

Abyssinia is a mountainous country, utterly, separated from 
the rest of Africa by the religion of its inhabitants, these being 
looked upon by surrounding: communities as‘Christian dogs, fit 
for extermination; or for conversion to Mahommmedanism. The 
Abyssinians have a legend:that they are the descendants of the 
Jews. Certain it is that in the:days of Solomom there were'two 
Jewish fleets in the Red-Sea,.one ofithem going long voyages; 
and bringing back Oriental .produce.from far distant. countries, 
whilst the other. h the coast of the east side of Africa, The 
former fleet brought to Solomon.“ gold, silver, ivory, apes, and 
peacocks.” The-other fleet went to “Ophir,” hugging the sea 
coast in its vo Therefore it is very likely some Jewish 
traders settled in Abyssinia, and intermarried with the aborigines 
who were probably Gallas. At the present day it is very difficult 
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to tell the Gallas from the Abyssinians. They both belong to 
the Caucasian race, they adhere rigidly to the ancient Jewish 
rites, including circumcision, polygamy, and the cruel Jewish 
laws. Abyssinia is the “Ethiopia” of the Scriptures, and 
was often mentioned by Isaiah, who prophesied that the 
Ethiopians should divert some of the rivers of Egypt, and the 
Ab jens have a legend that they did in ancient times dam up 
and digent some rivers to annoy their enemies. They have also 
a | + Moses married ap Abyssinian.woman, and this 
agrees@@ith the Bible, wherein hes c th taking a wife 
from agagng the Ethiopians. Qhere is no dombt that Abyssinia 






was & mesipowe' days of the *Rharoabs. 

Solo; id th ives, nirrespec- 
tive of weeneubines, doubt- 
less in the.eurroundi sion. of, poasess- 
i : wonder shat the .Queen.of 

— i eee 
Abyassinians “Saba,” , ofstheir mation, 
been the lineal;deseendants. of (King Solomon sand 


-geverned. by the 

the Queen.ofsSheba. This 
and goldkmines are still worked in innia by the Egyptian 
Government ; she also brought him.someexcessively rare and 
valuable gpjce ; the latter article, in the opinion of the lecturer, 
was gumarabic of remarkably white and beautiful quality, such 
as is unequalled all over the world. sShe also brought him pre- 
cious stones, and the ancients set an. excessive value upon the 
topaz, which is found in Abyssinia ; sin fact, Job speaks of “the 
topaz of Bithiopia.” 

Sir Samuel Baker then came dowmeamedern times, and quoted 
a description of King Theodorus, when ayoung man. The king 
in his youthful days was polite in manners, delicate in speech, 
and bold.in action—in short a perfect gentleman. He helieved 
that he was destined to restore the ancient glories of Ethiopia. 
He 4@okshittle repose, was clear and precise ingpeech, and unspar- 
ing imgpuamishment, the latter trait being. necessary.to keep order 
in hisademinions. He was kind to the meanest ofyhis followers, 
andshadeno,eupidity. In religion he had.strongifaith in Christ, 
and the worstepart of his character was his:violenttemper. Mr. 
Plowden,ywho.gave these particulars of -him,also.stated that in 
his Government he gradually substituted letters .for,speech, and 


insshortyproved.in every way that he wasnoordinary man. He | 


toldjMr.:Plowden that he had no desire: for gold,.but wished 
only-fer- knowledge to put his country in order. »Once, when 
going to battle, he placed his child in the bands of the English 
Consul, saying, “If I am slain, befriend my son.” In after days, 
when. his:Englis' 


ish friends, Bell and Plowden, were slain, when | 
his enemiesawere harassing him on everyssideyawhen) the mission- ebeomadesas 


ariesaverepreying an annoyance, and the king’s;eharacter was 
changed,.aletter he sent to Queen Victoriaswasdeft wnanswered 
for three whole years in some dusty old=pigeomhole in the 
Foreign @ffice. The pride of the monarchyas::;weunded, and 
the-auspicion rankled in his mind that»peiheps Qameron had 
nevemfonwarded, his letter, and the resultgsaseeverpbody knows, 
was. theimpri t of several British,sitbjects. 

Next -came*the-march of Sir Robert Napier «through the 
Abyssinian Alps—a feat unequalled since the days of Hannibal 
—and now King Theodorus is no more; his determinations to 
regenerate-Bthiopia are atan end. Yet it should be remembered 
of himpthatwhe, has never shed a single-drop.ofBnglish blood, 
andgatrangento;say, the pistol which ended his career, was given 
himmasaopresent, by. Queen Victoria. As. to his cruelties, they 
weremocworse-than those which have ever.stained.the Govern- 
ment of Abyasinia, they were no worse than those inflicted on 
their followers by Moses and by Joshua, or by Queen Mary of 
England. His son is now in the hands of Sir Robert Napier— 
a descendant of King Solomon and the Queen of Sheba is now 
under the protection of the English flag; so it is to be hoped he 
will be well educated in Bombay, and afterwards, perhaps, sit 
upon his father’s throne, and try his hand at the futile task of 
regenerating Ethiopia. 

On Saturday, May 16th, Professor Bain closed a series of four 
afternoon lectures “On Popular Errors Relating to the Mind.” 
He said that our knowledge of the human mind is kept back 
becausewe cannot t2ll exactly the feelings of each other, or 
measure and tabulate.the ameunt of happiness.enjeyed by each 
individual. In spite of; the ,assertions of moralists, political 
economists-are obliged to, compare .the prices of food, : clothing, 
and shelter with the current rates of wages, to estimate.the com- 
parative welfare of ities ,.thus «recegnist »prineiple 
that a man is the happier.or-every.satiditional. gnimea he:has in 
his pecket. | Happiness is not. equallyédivided among alkclasses 
of othe community, «as times:alleged,elsewhy do we:not 
hear of.societiesfor ameliorating »the-eentkition of the peerage? 
Work with the mind is a%-real.as:workawiththe hands, for both 
require to-be supported by goodfeeding,and both, if overtasked, 
will wear out the body before itsxtime. «Wellington, who took 
heavy cares.and responsibilities seriously;upon his shoulders, was 
an infirm old man at sixty, whilstyPalmerston, who treated his 
responsibilities lightly, was Prime Minister of England at eighty. 
The lattemeould never have done the work of the former, for 
cheerful, genial people cannot accept,the serious burdens of life, 
and are usually careless about little:things. The common 
advice, “Be cheerful,” has in realityymo meaning, for a man 
might just as well be ,teld to add a cubit. to his stature. 
Cheerfulness is the result of .certain fixed conditions, in- 
cluding ,matural temperament, good feeding, and clothing, 
and an absence of worldly anxieties, and:therefore cannot be 
assumed» at will. The same may be . said of belief. The 
capacity fombelief rests upon fixed conditiens,.depending upon 
the physicaland mental structure of the individual, and itjean 
be very little biassed by preaching, for neither honey nor vinegar 
can break.dewn the boundaries set up bymature. The lecturer 
also pointed out that. popular notions of sanitary laws are very 
imperfect when they do not congider the health of the mind. 
Any laws tending to deprive) the bulk of the community of the 
means of bodily and mental comfort bring poverty and care to 
press upon the minds of the people, and increase the national 
death-rate as surely as bad drainage. In one of his lectures 
Professor Bain strongly condemned the English system of 

ting the ‘gi deadening thei of boys at 
school by cramming them with languages, because the exertion 
given to such tasks prevents the acquisition of more useful 
knowledge. The mind, like the arms, cannot efficiently do many 
kinds of work at once. 

The last of the Friday evening lectures ::this session at the 
Royal Institution was delivered on the 12th of June, by Professor 
Frankland, F.R.S., who chose for his subject, “The Source of 
Light in Flames.” Sir Henry Holland, Bart., F.R.S., presided. 

Dr. Frankland said that the atomic theory and the theory of 
an etherial medium pervading space are necessary, the first for 
the progress of the chemistry, and the latter for the progress of 
physics. Yet, strange to say, the reality of both these assumed 
facts has never been proved. A false theory often leads to good 
results, but the philosopher should learn to abandon his theory 
directly he gets evidence that it is unreliable. He had that even- 
ing to bring under the notice of the Institution some facts to 
some extent at variance with received theories, 














mitregen in the air. 
jwahapeiét powdered zinc to fall through the flame of a 
queen breaght: to Solemon “gold;” | ; 
jalight. Lastly, he directed the non-luminous oxyshydrogendlame 


proof that solid particles are 











apparently very rich in pho’ 








It has long, said the lecturer, been taught by authorities that 
the light of flames is due to pel puss of solid matter, 
liberated inthe burning gases.. Forinstance, in the.candle flame, 
the oxygen of the air is believed to first unite with the hy n, 
setting free for an instant little solid particles of carbon, which 
vibrate momentarily with the evolution of waves of light, and 
arevthen consumed. He then held a cold white dinner plate in 
theiflame of the candle, and in the flame of common gas, and 
showed that it was blackened by the solid atoms of carkon 
deposited by the flames. It was not blackened by the flame of a 


sBumsen’s burner, because the gas in this case is previously mixed }: wa 
swith air,so that the supply of oxygen is sufficiently large to 
eaeize the carbon as fast as it seizes the hydrogen. ‘ 
jojected an image of the electric light upon the screen, and showed 

jubat the bright light came from the two ignited solid carbon 
wpoints, whilst the space between them was almost dark, showing 


H next pro- 


enlyadaint but beautiful violet colour, due to the ignition of the 
Again, he permitted solid particles in_the 
Lupsen’s | 


ble of 4 


vburner, and then the particles emitted a consid 





n alump of lime, the solid matter was ignited, produaingsthe 4 


hamtensely brilliant lime-light. 


|| Experiments like the foregoingshe:said,-havebeen considered 
eause the light of flames. 


Zo show that this ruledoes.not: hold good, he-placed two 


jedumps,of.the volatileanetal, arsenic, inatube, and passed over 
ibthem a ourrent«of.cxygen, gas. (YMber' he heated the tube 
wwith thewfameof..a-spirit. lampetilkabhe arsenic caught fire, 
jouuniting withthe oxygen to form arsenious..anhydsid 


e, a..sub- 
stance which is gaseous below the point of redness. The light. 
emitted was very brilliant and actinic, yet the flame contained 
no solid particles, so proved an exception to the general rule. 
When bisulphide of carbon is burnt in contact with nitric oxide 
the light is very brilliant, but the flame can contain no solid par- 
ticles; because when the liquid is burnt in air the latter is quite 
rich enough in oxygen to consume all the sulphur and carbon 
without the production of much light. 

Dr. Frankland next exploded some soap bubbles filled with 
mixed oxygen and hydrogen gases, and pointed out that no light 
resulted from the combustion. Then he exploded the same gases 
in a very strong glass vessel, so that they could not expand at the 
moment of union, consequently were then subject to a pressure 
of about ten atmospheres. Under these conditions they gave a 


| very bright™flash »on ignition by_the. Spark, » ekle salso | 
t by: burning a § - pressure itmay | 
288 a common-candle. 2Nextshe »per- 


formed a new and important experiment. “The-exy-hydrogen 
flame was produced inside a very strong iron tube, 
open at one end only. This end was then also closed 
by screwing into the open orifice a piece of very thick plate- 
glass, with iron screw flange. Consequently the flame con- 
tinued to burn under steadily increasing pressure, which was 
measured by means of a gauge. Naturally, the oxy-hydrogen 
flame is not luminous, but in this experiment, as the pressure 
increased the flame augmented in brilliancy, till at a pressure of 
150 lb. to the inch it was nearly as bright asa candle. Here 
the experiment was stopped for the sake of safety, although in 
the laboratory the apparatus had been worked up to a pressure 


of 500 1b. to the inch, when the glass plate was blown to pieces 2376} miles, -while“ 


and did considerable mischief. 

The rule which influences:the- production of light in flames 
without the presence of solid particles, is, that the denser the 
gases burnt and the denser the products of combustion, the 
greater is the light. The following table is therefore of con- 
siderable interest :— 


Relative Densities of Gases and Vapours. 
Hydrogen .. oe 


o e ee 08 08 06 ce ce oe 1 


Ammonia «cs ce «se oe ee 08 co ce ee 84 
Water .c oe oo of cf oe o oo ce oe 9 
ORYGOR oc cco cc co «0 eo so 60 6) se oe 6s Se 
Hydrochloric acid 4. we ce oe cc se cf co oo oe JS} 
Carbonic anhydride oe oe 8 os 22 
Sulphurous anhydride.. .. oe ee oe ‘(32 
Chiorine.. «2 os «os «8 « ° ee e ec jase 
Phosphorus .. «+ es . * «+ o ef ef 62 
Phosphorus trichloride eo 0s ee os 6 68 


Arsenious chloride ee ce ef ee 


e ee ec 90; 
Phosphoric anhydride... .. «2 «+ «+ 71 or 142 
ee ee 100 


Mercury... «2 «ee cc ce co of ve ne 

Arsenic 4. cc oc..co ce cs co c8 8 cf cv 150 
Arsenious anhydride .. .. «2 «ss sco oe of ce cs ce 198 
Dr. Frankland then exhibited the brightness of the spark from 


an induction coil in gases of different densities. Each gas was 
placed in a bulb, and the discharge took place. betweenstwo 


platinum points. The spark in hydrogen (density Lgaveuittle |, 
| light. In ammonia (density 84) the spark was debtor. Jn 
}oxygen (16) it was brighter still, and yet .morevluminous, in 


sulphurous anhydride (32), the sparkwin xthisinatance: being 
tographicxrays. Whlorine (62), gave 
a brighter spark, and liquefied: sulph hydride (96), more 
brilliant light still. InetheJatter yexperiment the tube was 
placed under a glassvahade.tosayoid the risk of explosion. Ther. 
a. bulb containing a»few-drops. of .mercury was tried, the metal 
being gradually;yapourised by a Bunsen’s flame. The brightness 
of the sparkwimcreased with the increase of mercurial yapour 
(100), and when the external heat was withdrawn the -light 
gradually decreased. The lecturer then produced the spark in a 
tube of atmospheric air, and by means of a syringe increased the 
density of. thes@ir, the spark increasing in brightness with in- 
ercase of pressureyand falling off when it was reduced. Lastly, 
‘Dr; Franklandcelesed his lecture by showing on the screen the 





} transparency.of a very luminous cannel gas flame, to the 
i sfrosr the electric lamp. 








“®OREIGN AND COLONIAL RAILWAYS. 


Tamannexed statement shows the progress made in the develo 
ment of. railway communication in Ser, 
and March 31,1868 :—Old network— 


tray (Tousn)ysepened shmgaat 5. ‘ Ghéteaulin , to 
f u, i December 116, | 867, sraatal, 1604 saniles, 
~_— ~—— and : ote: , 228% .amiles ; 
ubagne to Valdenne,; 114.aniles ; 
108¢ miles. .New network—NorthernReuen «to.Amiens 


branch 4two-thirds), April 18, 1867, 543 miles ; Amiens . 
July 1,:4867, 493 miles ; total, 103} miles. feastern-Stetiieiaire 
to St.sMenehould and junction, July 23, 1867, 28} miles ; Boulogne 
to Neufehateau, August 14, 1867, 308 miles; total, 592 miles. 
Western—Rouen to Amiens and branch (one-third), April 18, 1867, 
274 miles; St. Pierre to Louviers, April 23, 1867, 42 miles; Laigle 
to Surdon, August 5, 1867, 253 miles ; and Flers to Vire, Septem- 
ber 16, 1867, 18} miles ; total, 75§ miles. OUrleans—Orsay to 
Limours—August 26, 1867, 114 miles; Poitiers to Lim Decem- 
ber 23, 1867, 693 miles; total, 80§ miles. Paris, _ and 
Mediterranean—Maisse to Montargis, May 6, 1867, 374 miles; 
Andelot to Champagnole, July 15, 1867, 84 miles ; Villefort to the 
Levade, August 12, 1867, 19§ miles; Autun to Etang, September 
16, 1867, 8 miles ; Montceau to Digoin, September 16, 1867, 293 
miles ; Montchanin to Cercy-la-Tour, September 16, 1867, 503 






rance, between April 1, 1867, 
to \Met- 


\-clese: 


Collioures to pose Centre A 18, 1867, 1§ miles; total 56% 
miles, — General total, Mi ous com, _ 
Charentes— Rochefort to Saintes, April 15, 1867, 264 miles; Saintes 
to Cognac, May 31, 1867, 16% miles ; Angouléme, 299 


to 

rags ; Peal 34 a endée Lille to aT ish aiien 

in t miles ; 
Ties cad. , October tae miles; general 
total, “Massing the 103) miles 
opened.on ithe .old network, opened on the 
new «network, and Fm miles m 

we, M 


ing 8 y Com- 

close of 4867 comprised 825 locomotives.ef various 
_tenders, 2846 passenger iages, and 920,627 goods 
wtumeks. The directors.have now. orde so as.to,smeet the 
keequirements of the new concessions, twelve locomotives, twenty- 
peeven tenders, two passenger carriages, and 143. miscellaneous 
pteucks. ~ This new matériel will be supplied inythe gourse of the 
current year. The company has still to constryotormcomplete the 
following-sections:—Méziéres to Hirzon, 31}/ailes; Niederbronn 






to Thionville (lees the section from 1 to Sarre- 
guemines), 71} miles; Chaumont to.P, -Meuse (less the 
tion from © miles; Belfort to 





t to NeufchAtean), : 
Guebwiller, 308 miles;:Rheims to. ess two sectio’ s- 
Rheims to Mourmelon ;and.St.\Hilaire to St. Menehould), 73) 
miles; Bar-sar-Seine to Chatillon22} miles; total, 2542 miles. On 
the line from Méziéres to Hirzon all the lands required have been 
purchased, and the works have been commenced in proportion as 
possession of the soil has been obtained. The company will work 
this year a first section ofithis line; the remainder will be com- 
pleted next year, when the Northern of France Company will be 
ready to receive the trains of the Eastern in the Hirzon Station. 
On the line from Niederbronn to Thionville the section from 
Sarreguemines to Niederbrenn is in course of construction on its 
whole length, with theexeeption of the poses of the fortress of 
Bitche, the general route ofmwhich has been determined on, but 
the detailed plans ofwhich:have not yet been approved. On the 
line from Chaumont..to.Pagny-sur-Meuse the general plans of the 
last section have been. , and the company will shortly com- 
mence the fulfilment ofthe:formalities attending the expropria- 
tion oftheeland. \On»the line from Belfort to Guebwiller the 
|works.have-been commenced on the section from Cernay to Cent- 
i they willbe pushed forward with vigour; they will 
on the section from Bollwiller to Gueb- 
swiller. ¢Lhe-seation ofthe Rheims and Metz line between St. 
»Menehould and Verdun is in course of execution on its whole 
extent,.with the .exeeption:of-the approaches to Verdun; the 
detailed plans te ofthe section are not yet approved. 
The directors expect y to secure an official approval of the 
plans of the Verdunsand Metz section. Authority has been 
obtained for the purehase ofjthe land required for the passage of 
the Col de la Tavanee, where there will be a tunnel of consider- 
able extent. On thesline.from Bar-sur-Seine to Chatillon the 
works are proceedingwwitheensiderable activity, and itis expected 
that the line will be openedifertraffic in the course of this 5 
The vast system ofathex@enth Austrian, Lombardy, and 
Italy Railway. Compnny.shasnoweneaehed»an—advanced stage of 
, being 
eremained - to completed. The 
system is divided intosewemgroups—the Trieste line and branches, 
on which 108 miles remain.to be finished; the Hungarian lines, on 
which there are still 424 nriles uncompleted; the Tyrolese lines, all 
finished; the Venetian lines, all finished; the Lombardian lin 
with 113 miles still uncompleted; the Central Italy lines, 
finished; and the Piedmontese lines, all finished. Various supple- 
mentary works were effected in 1867 upon the Trieste line; 
additional miles of double way were, for instance, laid, and there 
now only remains 45 miles of single line, or about one-eighth of 
the whole length. As regards the principal stations, it now 
remains to modify or complete those of Vienna, Bruck, 
Trieste. The plans of a nger station at Vienna are prepared, 
and the works of the quolecatiness being continued to meet the 
requirements of the traffic; these latter »works are prosecuted 
within the limits prescribed by.the.exigencies of the service. The 
remodelling of the Bruck station, necessitated by the execution of 
the Leoben branch, which i at Bruck, willbe undertaken 
in the course ofithis -year; the — are approved by the Govern- 
ment,.and. the..materials have colleeted on the spot. 
The completion and readj of. the Trieste station are sub- 
-oxdinate.touthecexecution of certain works at the port. The plans 
-are »prepated, “but ‘their .execution is meeessarily adjourned 
until the advancement .of »the port ‘works es & com- 


meneement»to »be.made. 2At present the management has con. 
fined ..iteelfto..adding .to the “Drieste station some temporary 
awarebouses.to meet the wants of ~the eonsiderable ti in 


wheat -which .is .earried on at .Trieste. works of im- 
provement --ssmch -as additions to stations, readjustment or 
extension of «dimes, fe — at P- = < sag 
secondary stations, and especially on the sta rom Na’ 

sina to \Cormons, which formerly formed, part ofthe Venetian 


group, and-which is now attached to the up. The perma- 
nent way of this section, greatly tried by theemilitary events af 
1866, has-been renewed for a distance of «five'miles. The Gratz 


rolling mill—which,;although devoted to the manufacture of rails 
for the whole network,.hasalways-been more intimately associated 
with the Trieste line—has-eontinued to yield good results. This 
has been all the more beneficial to the company since the — of 
rails, woe in oa __ _— of o ~ 
cent., es. way ice wo 
oo i thedireotors had been obliged to address 
themselves to local.industrials; /Zhe.greater-part of the raw mate- 
rials used in the mill beingiderived from the company’s old rails, 
the return prices haveememainied nearly the same as in former 
years. The fabrication-of»steel-headed rails, or rails entirely of 
steel, has also been greatly improved of late years. Steel-headed 
rails have been laid down on the company’snew Brenner line, and 
they have turned out.extremely well; the breakages which had 
some. have not recurred, and if the cost price 
reduced, the manngreens will 


; it year, as 

\ewell-for.theypurpose of ,eanstruction as for maintenance, the fol- 

ing: a eae fen ni. 13,054 tons ; steel- 
een elle utons ; rails rely of steel, 134 tons ; to 
16,950 tens. ‘This total did not le a considerable quantity 


\eaecessory materialadelivered bythe works last year for the purposes 
pot: 


diture made in 1867 upon the 
jrandthe expenditure to the 
618, it follows that the a a 
outlay made u ‘Duiestéline to the end of 1867 was £2,697, 162. 
It is estimated that thewhole expenditure which will have to be 
made upon the linewill be.£3;000,000, so that at the close of 1867, 
£302,838 remained to Se ap The £3,000,000 is in addition 
to the sum originally paid forthe acquisition of the Trieste line by 
the company, and which was, we believe, £8,000,000. This 
Trieste line may be said to have been the nucleus of the enormous 
congeries of lines which the:company has gradually built up. 








Mr. Warren De LA Rug; whose name has recently been pro- 
minent in our columns, and who was for nearly thirty years a 
member of the firm of Messrs. Thomas De La Rue and Co, (of 





miles ; total, 153} miles. Southern— Lourdes to Pau, June 20, 


1867, 243 miles ; Montrejeau to Tarbes, June 20, 1867, 308 miles; 


which he has for a long period been senior partner). has retired 
from business. 
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THE ARTILLERY AND OTHER WAR MATERIALS | 
PRODUCED.AT THE LATE INTERNATIONAL | 


EXHIBITION, PARIS. 


No. XXIII.—Bnritisu Fietp Guys anp Mountain 
BATTERIES. 


almost the commencement of this century the charac- 
teristic double trail-piece was continued in almost all 
the guns ee into play in the wars of Napoleon I. 
The adoption of the single trail-piece has been variously 
stated as having first taken place in our own service, or 
having been devised and ected in the Bavarian artil- 


Tue subject of the mounting and equipment of field |lery, when that was remodelled at the aes of this 


artillery might occupy us to any extent; yet not with so century by Benjamin Thomson—Count 


much profit or interest to the 
méchanician or engineer as 
to the artilleryman. It is 
just one of the points in the 
construction of artillery in 
which the problems presented 
to the m ic are as simple 
as possible and easily met, 
but in which everything as to 
what these problems are or 
ought to be, or how they 
ought to be met must depend 
upon the military experience 
and behests of the artillery 
officer. Such conditions as 
the capability of rapid move- 
ment in field or mountain 
guns’ over the roughest or 
the softest ground without 
injury, of economy of total 
weight with maximum of 
strength, of smallness of 
mark to the enemy’s projec- 
tiles, of the greatest safety to 
the men in the event of 
exploded ammunition boxes, 
and many others such, are 
obvious to anyone as amongst 
the most imperative. But 
there are others as easily 
stated, but far-more difficult 
to answer in words or in 
practice, on which, though 
the mechanic may venture 
his opinion, the judgment of 
theartillery officerexperienced 
long in every contingency of 
the field in actual service can 
alone be viewed as decisive. 
A well-made spoked wheel, 
with oak spokes morticed 
into a sound chestnut or ebon 
nave, and shod in the usual 
way, would by most me- 
chanics be deemed as perfect 
as rha any artille 
wheal sae be; Sod on ag dl 
the wheel at the present hour 
of our British service artil- 
lery, which is sent with our 
troops to the arid and 
scorching plains of the Pun- 


jaub, to the damp saturated atmosphere of Newfound- 
and splitting frosts of 
Canada. How it fares in these extremes of climate we 


land, and to the rendin 


are not in a position to state 
but it is a fact that the field 
artillery of the Italian army 
in the scorching days of 
summer in the South of Italy 
find it necessary to wrap up 
the naves of all their a Be 
while marching in large straw 
bands, and to maintain these 
more or less wet, otherwise 
the spokes soon begin: to 
rattle in the nave’ mortices, 
and the wheel: ultimately. is 


liable to break down under , 
sudden and heavy impulsive’: - 
strains. We believe this has* 


been one of the reasons which 
has been operative with the 
Prussian War Department in 
substituting for the old wood 
nave the new form of wheel 
with ‘oak spokes, all abutting 
at the centre against each 
other as a ring of voussoirs, 
which are gripped and held 
together between theseparable 
cheeks of the cast iron nave 
and axle-box, which are 
formed as one. This form 
of wheel, which has been 
“soma in this country we 
lieve, is certainly very 
cheap, and appeared to us, in 
the case of Prussian batteries 
which had seen much service 
and marched great distances 
previous to Sadowa, to have 
shown itself very efficient. 
The historical origin of an 
effective field artillery, in 
Europe at least, dates no 
further back than the reign of 
Louis XI. of France. Before 
his death the Burgundians 
possessed (for that period) well 
mounted field guns, and the 
Bernese not long afterwards. 
The ty then established 
was followed with but little 
change down to the days of 
Frederick the Great. Under 


him and his contemporaries, 
successors in France, field gun mounting received several 
slight modifications and improvements, but down to 








umford—and 


’ 








ment of the old slow-match or linstocks, which were 
attached to. the axles of the 
the old gunner’s 


though not large, 


carriage, and of 


port fire introduced some cant, 
t in field carriages. more 
important changes have resulted from the introduction of 
rifled field guns. These req iti 
delicate construction, 
form from the old smooth-bore, involved changes in the 


— and = the ammuni- 
tion-boxes of the carriage 
(where or Ley and of 
the limbers, The recoil being 
heavier in. rifled guns in- 
volved, for equal calibres, a 
considerable accession of 
strength. It has been desi- 
rable to attain that with as 
small increase of weight in 
wood and iron as ible, 
et that desideratum has been 
ut very imperfectly met, 
epoliy in our own service, 
e greatly increased range 
and accuracy of rifled artillery 
also has led to the better 
construction of fine adjusting 
apparatus for both elevation 
and depression, and for tra- 
versing. Steel has taken the 
place of iron in several parts, 
to a greater extent in Euro- 
pean artillery than in our 
own, and the improved work- 
manship which machine tools 
have produced both in wood 
and in metals have enabled 
a more effectual carrying out 
of the principle of mutual 
interchangeability of disabled 
or lost Iren has been 
—though by no means a 
novelty, for it was tried as far 
back as 1840, if not before 
—experimentally employed in 
several services as a substi- 
tute wholly for timber field 
gun mounting, with admit- 
tedly doubtful success. To 
us it appears a decided move 
in the wrong direction, but 
we shall not stop to discuss 
so large a question as the sub- 
stitutioninvolves. In ourown, 
as well as in the French 
services, foreign timbers have 
been partially substituted for 
the native ee alight 
anciently employed, and light 
woods, Fir chrefly has most 
judiciously been introduced 


thence transferred into our service. Single trail field guns ; when suitable by somie of the Northern powers, as Sweden, 


of the smaller natures were employed in the Peninsula, and | Norway, and 
were present at Waterloo, we believe, in both the British 


and French artilleries. The introduction, first, of 
the priming tube in place of loose powder, and then 
of the friction tube, which admitted of the abandon- 





Denmark. 


The application of special machinery—mainly the band 





and the 


iL cm 


saw and copying lathe—have 
enabled our own — 
carriage departments of Euro- 
pean pat to turn out the 
mounting of field a 
at 1 rate that in the - 
working times of Napoleon 
the First was impossible, and 
for which in 1813 he would 
have exchanged the slice of 
one of his kingdoms, Pro- 


-bably. the: chief direction in 


which field gun mounting 
still admits of improvement 
(irrespective of any radical 
change at present unforseen) 
is in the devisal of any 
effective and simple arrange- 
ments for taking up in pet, 
or in whole, the recoil of the 
gun gers _— ie ier 

tween 1 ons 
would admit of lightest 
possible gun which the exi- 
gencies of calibre, projectile, 
and charge would permit, and 
the lightest’ carriage upon 
which that lightest gun could 
travel in camel safety. 
At present the mass both 
in gun and carriage has 
as one of its functions to 
provide for the absorption of 
recoil, Elevation and de- . 
ression by aid of the screw 
beneath the breech of the gun 
is now of ancient date; the 


’ fine movement by screw for 


traversing field gans is more 
recent, and we are not aware 
of its introduction in Sir W. 
Armstrong’s line at Wool- 
= having been antici- 
pated elsewhere, though very 
probably it was not new 
then. The arrangement for 
this adopted in our own 
service is very efficient; but 
its apparatus is heavy and 
very expensive, and the same 


ee - 
end has in the Swiss Federal'Artillery been secured in a 
rough sort of way far more cheaply, yet apparently suffi- 
ciently well, ; 
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In the illustrations of field guns which pe nraan s d this 
article we have given three which may be viewed as t 
of the chief natures of British field guns, all taken from 
official lithographs, with which we have been furnished by 

- the favour of the War Department. Fig. 1 shows in plans, 
side, and front elevation, and certain details, the British 
9-pounder Armstrong gun carriage. This it will be per- 
ceived is not provided with the fine traversing gear. Fig. 2 
shows in like manner, with details of separate parts, the 
aren rp ae agg te a anger gee A ge This 7s 
provided with the traversing gear, of which details are 
given, and Fig. 3 shows the carriage for the a 
40-pounder Armstrong gun, with 3 and d 
of the traversing gear with which it is provided. This 


the to be traversed very slightly to the “right” or 
“left ”—and this has to be done by the trail handspike 
only—one or both wheels must be more or less lifted up 
out of their depressions in the ground. It is often difficult 
to effect this without traversing the gun too much, and 
then, when moved back a bit, it runs down into its old 
position, and so time is lost. Time is often everything in 
such cases, and it is well saved by a Jittle additional 
expense, weight, and complexity of gun. But it must not 
be left out of view how few are the occasions upon which 
very accurate =_— is demanded from is engaged 
against troops of any arm in the open field, thoug for 
dislodging troops from cover in houses, villages, &c., it is 
highly important. Upon the whole, this is, as we stated 
one of the questions for the artillery 


officer, and for to decide, and he must determine 





ut 


latter gun, from its great range, accuracy, and heavy 
jectiles, is not only a heavy field gun and gun of positon, 
ut may perform against almost anything b 


LAT 


What diminishing calibre of 


at field gun fine appliances 























recent fortifications the part of an occasional battering | for traversing should properly be abandoned. The field 
gun. Indeed, there can be no doubt but that the 40- | guns exhibited at Paris by France left absolutely nothing 
pounder Armstrong, firing alternately solid shot and live | to be desired as to the workmanship of their mounting, but 
shell, is a far more powerful battering piece, either against | those shown by ourselves in the British gun shed certainly 
brickwork, masonry, or earthwork, than the heaviest | excelled anything else shown in the Champ de Mars in the 
smooth bores with which our sieges in Spain were con- | superbly executed style and finish of their parts. How 
ducted, or even than those with which the citadel of | far they were “sample cards” prepared specially for 
Antwerp was reduced in 1832. It is therefore with | parade at the World’s Show, or genuine examples of what 
excellent reason that fine adjustments for traversing have | Woolwich constantly produces, we cannot decide, nor is it 
been here elaborated and applied. We entertain much | needful we should, for Woolwich is certainly in a// its 
greater doubt, however, of the value of this application to | mechanical departments incapable of being found fault 
the 20-pounder. with in its every-day work. e shall conclude this brief 
The chief real advantage that may be claimed for it | notice of field artillery by giving the following table, in 
here is that a gun of the weight of this, when resting in | which our readers will find set before them in one view 
pee pna for firing for a few seconds, even upon moderately | the chief cetails of the guns and their mounting, which 
rd ground, pits its wheels, by its own weight, more or | now constitute the staple of the artilleries of Europe, 
less into the surface. When the gunner, in aiming, ‘directs ' including our own:— 
Comparative Table of European and British Field Artilleries. 
Breech-loaders. Muzzle-loaders, 
Dimensions and Weights in the different Systems of Rifled Field Ordnance. SaaS aR a a 
Prussian. Rassian, | English. |" Austrian. French, 
A.—THE GUNS. 
1. Calibre in Prussian inches (the Prussian inch equals 26°1 mill.) .. 3 3°32 291 3°08 8°81 (864 mill.) 
2, MWumber of grooves .. «2 «¢ «2 cc cc co ce 00 26 ce ao 12 12 88 6 6 
3. Depth of the grooves in —_—- a A co 00 ce oe — oe. +g ot pe ane 8) 
t IM inches «2 se se «2 +6 ee ‘ é ¥ j 65 ill, 
4. Width of the grooves is Gest ia inches. 2 Peat ie 0°585 0-597 012 1:50 0-65 (17 mil) 
5. Length of the rifled partininches.. .. «2 «2 «es «s ee ee 57°85 45°64 41° 48°55 
6. Inclination ofthe grooves in degrees .. .. ss se +8 o8 o8 of 3° 45’ 4° 35’ 4° 43° 8° 30° 6° 53’ 
7. Total lengthof the borein calibres .. .. se «+ «8 s@ os se 2% 17 24 15 16 
8. Weight of the piece in pounds (the pound equals a halfkilo.) .. «» 550 606 874 526 660 (330 kilos.) 
B,—MUNITIONS, S00 ‘ 
1. Diameter of the projectile in inches .. om ce ve ve ve ve oe f | 3 wah | Set s 3-21 (84 mill.) 
9. Length of the ogival part ininches .. os ss se ss ce cs oe 1°81 202 217" 310 2°75 (72 mill.) 
3. Length of the cylindrical part in inches .. «ss «se «6 «se «2 ee 4°34 4°69 5-60* 3°80 3°37 (88 mill.) 
4. Totailength in inches .. .. .. «0 cc sc 06 60 00 06 06 615 671 T'7? 5°90 6°12 (160 mill.) 
5. Weight of the projectile in pounds.. +s «+ «+ «+ ss se so ee 85 11:88 * 7°25 8:07 (4°035 kis.) 
6. Bursting charge in loths (the loth equals 0°0175 kilos.) .. «2 «+ +s 10° (0°175 ks.)} 13) 1:05 12 12 
7. Namber of balls in the shrapnel .. «se se os «es se ce se ce 79 ® 49 80 85 
8. Weight of the shrapnel in pounds... .s «2 «0 2 se 26 «8 o@ 88 * 10°49 798 9°44 
9. Number of balls in the canister shot se «se «es oo ce se «+ «6 48 40° ” 56 41 
10. Weight of the canister shot In pounds se . «ss se oe «0 se 06 64 8'19* bed 771 945 ~ 
11. Weight of the chargein pounds .. .. «ss ce se as 08 so ce 1 1:23 1°36 1 1*1 (0°550 kilo.) 
Weight of the charge for plunging fire, or ricochet... «+ «+s <«e +s { o3 2 bad 0°33 { oa 
D.—CABRIAGES, 
Gauge in Prussian ee ec co 6¢ 60 00 0@ 66 ce 66 o6 58°5 56°32 542 58 54°67 (14°30 mill) 
Height of the wheels Cinetnding tires) 1 in inches wes te 00 as 0s 0? 4 ee AS 54°67 
gun, in poun: 7 © «8 of 68 < 74 856 
Weight of the carriage be petra g vs ee ab G6 Se 1427 1458 3 1400 1416 
E.—LIMBERS. 
Height of the wheels (including tires) in inches «. a «+ ce +e oe 42°20 46°61 58°26 (2) | 42 54°67 
Weight of the Mimber loaded in co oe oc oh Ob on te me 1382 1513 1002 1028 
Total number of rounds in the limber... .. «+. se of e¢ 6 s¢ oe 48 18 83 36 32 
Number ofshells 1. 1. ve ve oe ce 06 ae 6 00 00 06 82 12 * 20 26 
Mamber of shrapnels .c co co co ce ce ce ce se co 06 ce 16 * 33 10 3 
Number of canister shot . .. ce os «ss se «© ©@ 06 c0 66 ¢e ? 6 ® 6® 3 
GENERAL STATISTIOS. 
Weight of the piece completely equipped in pounds... ss «s +e oe 2810 ™80 8798 2402 2544 
Manmber of Graaght horses =... « cc ca ce ce ce ce ao 66 00 6 4 6 4 4 
Weight per horse unmounted in pounds .. «2 «se «se «0 se 00 oe 468 620 682 600 6335 
ney eee eee. nO: 66 00 66 Gb we. de @& co co = = 213, = 0 
onthe carriage... .. «se 8 «ee <s * 
Number of men carried Scoaeauner” ee ce ce ce 00 60 ce ce 3 3 3 3 3 




















(‘) The upper figures show the diameters over the studs, 
{?) These dimensions are taken from plans of which the accuracy is guaran 
(®) Also three canister shot in the box on the carriage, 

(*) This sign is attached to the numbers which are not perfectly certain, 


The lower figures are those within the studs. 
teed. 


It will be seen by this table that the British field ; which, mounted in a different manner, without a trail, was 
artillery is s’ight/y, but sensibly, in proportion to its horse- | employed for rapid field service in Frederick’s time, under 


power, the heaviest in Europe. 


“In connection with field artillery we here present illus- | 


trations of our British mountain train of bronze smooth- 
bores, viz., the 4%-in. howitzer, and the light 3-pounder, 





the name of “ gallopers.” 
How far recent experience in Abyssinia will have shown 


' Armstrong guns over those small smooth- 





| feeling, and consequent agitation 


possibly learn hereafter, and possibly learn truly, Mean- 
while we may complete the subject of mountain batteries 
by illustrating in Figs. 5, 6, and 7, the form of rifled steel 
gun mountain battery devised by Mr. Whitworth, and 
exhibited by him along with his other hexagonal-bored 
artillery in a distinct shed at Paris. Fig. 5 shows the gun 
of small calibre, but immense length and larger wheels—in 
our judgment presenting in almost all respects those 
characters which a mountain gun ought not to possess. 
Everything in the way of safety, portability, &c., here are 
sacrificed to the one notion which appears always to beset 
Mr. Whitworth, that exquisite accuracy and enormous 
velocity and range, are the — and the Omega of all 
artillery. The recoil with this little gun is, we believe, so 
violent that it cannot be fired conveniently without drag- 
ging or skidding one of the wheels by the rope, in the way 
shown in Fig. 5. Fig, 6 shows the carriage and wheels 
mounted on its mule, another animal carrying the gun, 
which here, by its enormous length, must perforce be 
carried longitudinally only; and Fig. 7 shows the mule 
with the ammunition in the boxes, for which there is 
peculiar to notice. 

Tn noticing Mr. Whitworth’s exhibits at Paris it is 
almost needless to say that they all, from the greatest to 
the least, showed that exquisite perfection of workman- 
ship for which everything coming from his hands has long 
been famous, 


THE PUBLIC LIGHTING OF TOWNS.* 


For many years public lamps have been a much neglected 
though an important part of the business of gas companies. The 
object of this paper is rather to draw attention to the subject than 
to introduce anything new in connection with it. 

Several reasons may be given for the neglect and apathy that have 
so frequently prevailed. The chief one is that the contract system 
so frequently allowed so small a profit that there was no induce- 
ment to improvements that entailed any cost. The lamps were 
therefore lighted and extinguished at the appointed hours, and few 
inquiries were made by gas companies regarding the quantity of 
gas consumed in them, neither was much care bestowed upon the 
best method of getting the full advantage of the light obtainable 
from the gas. 

The earlier lamps were badly constructed and small in size, yet 
the tinwork was frequently so wide as to obstruct the light which 
would have otherwise have passed through the small and dirty 
‘a of glass. To have removed the whole and have substituted 

arger and better made lamps would have been expensive, so the old 
pattern was adhered toeven when additions to the number were made. 

The lamplighter was instructed to adjust the flames to consume 
5ft. per hour. However anxious to obey his instructions he seldom 
could do so. Sometimes, in order to economise, gas burners with 
thin slits were used, which only allowed a consumption of 5ft. per 
hour at the maximum pressure; of course much less was consumed 
towards midnight. is burner wasted a large percentage of light 
and gave rise to repeated complaints, 

With ordinary burners it was quite true that all the lamps did 
not consume 5ft. per hour, but many more, and especially those 
before the Lighting Commissioners’ doors, consumed nearly 
double the amount. Frequent disputes arose with the public 
regarding the quantity of gas consumed, in consequence of which 
occasionally — were — through meters. These were fre- 
quently unskilfully attached, and gave very irregular and unsatis- 
factory registration on that account. Again, when lighted by the 
company the lamp consumed excessively, and when by the Light- 
ing Commissioners the result was quite the reverse. 

All confidence was lost in the lamplighter, and hence the double 
tap was introduced. At first a tap was placed in the upright pipe, 
and adjusted and placed out of the lamplighter’s power. After- 
wards both taps were made in one casting, one being adjusted by 
a key, so as to allow 5ft. per hour to pass; the other tap was forthe 
lamplighter’s use. 

This arrangement was a step in the right direction, although the 
flames were adjusted rudely by a gauge. It should have been in- 
troduced sooner, when a constant pressure was maintained in the 
mains. I recommend it now to all badly managed gasworks as 
better than no regulation at all. There are nota few who might 
at once adopt it. But wherever there is regulation of the pressure, 
say from ?8ths to f,ths after midnight, there it is useless; for if the 
double tap allows 5ft. to pass at the one period it will not allow 
half that quantity to pass at the other. 

The attempts to regulate the consumption by fixed orifices having 
failed, regulators were introduced. Mercurial ones were the first 
in the field; though correct in principle, yet in practice they were 
found unsuitable, being too delicate for their exposed position. 
Then dry governors were introduced, and to these the writer would 
draw attention. They have a leather diaphragm, having a conical 
valve attached to the under side of it, and weighted on the top 
side to allow the consumption required. 

The regulator is fixed inside or under the lamp, and is furnished 
with a burner which at }4ths pressure consumes 9}ft. per hour. 
It is well known that a wide slit is the best for obtaining the full 
illuminating power from the gas consumed. At any pressure under 
24ths the regulators maintain a uniform flame. In experiment I have 
found them work with $8ths, but I am informed by an engineer 
who has a hilly district—where the pressure is $4ths—to supply, 
that the pressure forces up the valve so close to the seat that an in- 
sufficient light is obtained. This defect might easily be remedied 
by fixing before the ordinary regulator another adjusted to give 
78ths pressure. 

Not only is there a great advantage to the gas companies result- 
ing from the use of the regulator, but there is also a better light 
—— to the public. This arises from the superior description 
of burner that can be used, and is usually supplied by the manu- 
facturers of these instruments. The lamps, however, require to be 
more carefully constructed than formerly, as on account of the low 
pressure at which the gas is consumed there is a greater tendency 
to unsteadiness and smoke in the flames on windy nights. 

The great difficulty in adopting improvements is in the large cost 
involved; yet if a plan were resolved on it might be carried out 
piecemeal at first when lamps were ired or new ones were 
erected, then by an extra effort the whole might be altered to the 
advantage of all concerned. 

A bad regulator or an inferior oneis not worth fixing, but several 
makers produce excellent ones, A good regulator should be easily 
taken to pieces, so that new diaphragms may be i when 

; it have burners of incorrodible material secured 
by the maker, and it should be tested in this complete stage 
before leaving his factory. 

That there is plenty of room for economy in the public lighting 
may easily be proved by fixing a few meters to the lamps in diffe- 
rent parts of the town. The meters should be carefully fixed in 
air-tight boxes. The writer has found the consumption vary from 
5ft. to 10ft., and in a somewhat lengthened trial has found the 
average, even with the greatest care in lighting, hour. 
With a regulator a better light can be had from 5ft. Thusina 
town with 300 lamps lighted 1200 hours annually 540,000ft. of gas 
might be saved. In addition to the pecuniary result, which would 
soon pay for the alteration, there would be this advantage, that the 
lighting committees and the public would have no such grounds of 
complaint as too frequently at present exist, and much of that ill- 

against gas ies, which is 
sodetrimental to the interests of all concerned, would be prevented. 











* ae . ° j 
for mountain warfare any real superiority in the rifled | —>Qccq bewre the British Association of Gas Mauagers by Mr. Thos. H. 
res we may Methuen, 
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RAILWAY MATTERS. 


Mr. Fox BELL, the first secretary of the Midland Company, died 
a few days ago. 

A RESIDENT at New Cross informs us that the third class fares 
to the Crystal Palace on the Handel festival days were trebled. 

THE surveys of the line to Delhi for the Central India line have 
been completed, and if the line should be carried out it will greatly 
improve traffic on the existing line. 

THE Fell Railway over Mont Cenis was opened for public traffic 
on the 15th, The first train ormed the journey from Susa to 
San Michel with perfect ity and success. 

THE extension of the Bombay, Baroda, and Central India line, 
two and a-half miles in length, from the Ahmedabad station to the 
Saburmuttee river, was constructed by a Parsee contractor for 
£6500 a mile, * 

WE understand that the third reading of the Metropolitan Rail- 
way Bill has been and that the bill will be recommitted 
with a view to orough revision of the clauses to which general 
objection is raised, 

Mr. J. N. Moore will probably receive the important appointment 
of secretary to the Midland Railway Company in succession to Mr, 
G. N. Browne, deceased. Mr. Moore has been for some years 
assistant secretary to the company. 

THE Devon and Cornwall Railway Company have agreed toa 
bill to alter the line and level of their railway, and to make other 
considerable improvements in the line. The principal alterations 
will be made in the parish of Okehampton. 

MINISTERS have conceded to the Irish railway interest an ex- 
tension of time for repayment of the £150,000 advanced last year, 
and a bill has been introduced to give effect to the request made to 
the Finance Minister by an influential deputation last week. 

The Great Pacific Railway has been opened for traffic 600 miles 
beyond Omaha, Nebraska. Sixty miles have been built this 
—s There is every probability that the road will be com- 
pleted to California by 1869 instead of 1870, for which year the 
contract was made, 

TuE death is announced of Mr. George Newton Browne, secre- 
tary to the Midland Railway Company, which took place on 
Thursday Morning, at Quarn, near Derby. Mr. Browne had been 
in failing health for a considerable period. He had filled the 
office of secretary for the past twelve years. 

Our spirited contemporary, the Pall Mall Gazette, says, ‘It is 
evident that the Bill for the amalgamation of the three south-eastern 
lines will be subjected to a severe scrutiny in the Committee of 
the Lords, The clauses which empower the directors to raise the 
fares at their own discretion will either have to be modified or 
wholly removed.” 

Tue Bombay and Baroda Company’s bridge across the Sabur- 
muttee will be constructed by eighteen spans of 60ft. each, of their 
ordinary iron bridge materials. The materials are all on the spot, 
and so soon as the monsoon subsides the erection of the bridgework 
will be commenced, and when completed that valuable extension 
of the line will be opened for traffic. 

On Friday, at a little after one o’clock, a portion of the heavy 
cornice that goes round the roof at Westland-row Railway Station 
gave way, and fell with a crash on a number of people sitting on 
the benches underneath, A gentleman and three ladies were more 
or less seriously injured, one lady fatally. She received severe 
injuries of the head, and died next morning. 

THE committee of the House of Lords on Monday afternoon 
passed the Metropolitan Railway Bill, inclusive of the financial 
clauses propounded by the directors for the settlement of the re- 
cent disputes, with the single exception of the clause empowering 
the extension holders to convert their stock into ordinary stock, 
thereby limiting the latter stock to its present amount, and so far 
preserving the interests of the holders of ordinary stock. 

THE floods during the last half-year have risen higher than any 
since the Bombay, Baroda, and Central India Railway has been 
made, particularly in the Nerbudda river, which is crossed by the 
company’s great bridge, 4380ft. in length ; and although the river 
has overflowed its ordinary banks, spreading considerably on each 
side for miles, running at upwards of ten miles an hour against 
the great bridge, it showed no weakness whatever in any part of 
it. Nothing can be more satisfactory than the admirable manner 
in which the Nerbudda bridge held its own against the immense 
flood. 

THE Rhode Island steamboat train for Boston was thrown from 
the track about a quarter of a mile below Providence, R.L, at 
5 o'clock, on Saturday the 31st ult., in consequence of a large 
amount of sand and gravel having been washed upon the rails by 
the severe rainstorm of Friday night. The locomotive was badly 
wrecked, and the crate and baggage cars considerably injured, all 
being thrown off the track. The forward trucks of the first pas- 
senger car were also thrown from the track, but the car was not 
injured, although the train ran about 100ft. after the locomotive 
was thrown off. No one was injured. The baggage, mails, and 
the 200 passengers were transferred to another train, and reached 
Boston about 8.30 o’clock. 

A SINGULAR accident occurred at the Victoria Station on Tues- 
day. As the 9.17 a.m. train from the Crystal Palace neared the 
entrance to the platform, and was running over the “‘ points ” which 
at this place intersect each other in a very intricate manner, the 
officials who were awaiting the train, which was proceeding at a 
very slow pace, were surprised to see the engine give several sudden 
and heavy jumps, and almost at the same moment it was precipitated 
over completely on its side, with a tremendous crash. The coupling 
irons which attached the engine to the guard’s brake snapped 
asunder like timber, and fortunately the train came at once toa 
stand, without much apparent injury to the passsengers, who 
seem to have escaped with a slight shaking and a few ises, 
The engine driver escaped unhurt by jumping from the engine. 
The stoker was hurt, and was removed to the hospital. 

THE Bombay, Baroda, and Central India Company have open 306 
wiles of railway for traffic, sixty miles of sidings, and eleven miles 
of double line; and they have sent out sixty miles of iron sleepers, 
which will be put down as and when they are wanted to renew the 
road. They have hitherto been cut off at both ends of the line for 
want of the line and the bridge over the Saburmuttee river in the 
north, and the line across Black Bay to the Bombay Harbour in 
the south, and therefore the line could scarcely be expected to earn 
its guaranteed interest. For a long time past the company have 
endeavoured to get power to make a short branch to Veerumgaum, 
in the heart of the cotton districts of Kattiawar, but it has not 
yet been sanctioned ; tke length will be thirty-seven miles. The 
Bombay Government has recommended the extension, but the 
Governor-General has not given permission to have it done. 

To provide efficient outlets for the gradually extending iron and 
coalfields now being opened out in South Wales, new docks are in 
course of construction at Newport and Cardiff, a second dock is 
about to be commenced at elly, and at Porthcawl the new 
harbour works have just been opened. The Alexandra Dock at 
Newport is intended to be one of the largest sheets of water in the 
kingdom, and the company have taken the wise precaution of se- 
curing an extensive area of land around, so as to give adequate 
facilities for wharves, warehouses, and other conveniences, The 
railway.communication to the port is already of the most complete 
character, and when the dockworks are finished it is probable that 
Newport will be the great entrepét for imports to the Midland 
counties, The trustees of the Marquis of Bute at Cardiff are con- 
structing a low-water pier, so as to render more complete the 
facilities which have wrought such marvellous changes at the port ; 
and at Lianelly the Harb Commissioners are to construct a 
second dock. The enterprise and shown indicate 
that South Wales is destined in years to come to occupy a still 
higher position in the commercial world, 








NOTES AND MEMORANDA. 


THE following is the rule for estimating the value of diamonds. 

uare the number of carats, and multiply the sum by the selling 
price of a stone of one carat. : 

During the siege of Sebastopol a total of 253,042 rounds of 
shot and shell were thrown into the city from the English batteries 
alone, and in the last four days’ bombardment 24,732. 

BEFORE 1829 it required about 51b. of coal to one ton a mile. 
In that year George Stephenson reduced it to 2°41 1b. of coke. It 
can now be brought to less than a quarter of a pound per ton per 


mile, 
Mr. Farrsalry, in 1840, peeniee in the course of four or 
five years, iron would entirely su e wood in shipbuilding; and 
_hesubsequently gave his opinion that the whole navy of Great Britai 
must be remodi and rebuilt of iron—in framework no less than 
in armour. 


ELECTRO-MAGNETIC machines are perhaps the least likely of all 
inventions to supersede the steam engine. The consumption of a 
grain of zinc, as Mr. Joule has shown, though much more omy 
than a grain of coal, does not produce more about one-eigh 
of the same mechanical effect. 

OnE of the first practical results arising from the completion of 
the triangulation of the United Kingdom is, that we are now able 
to engrave the latitude and longitude on the marginal lines of the 
old sheets of the lin. mapeof England; and this is now being done 
at the Ordnance Map Office, at Southampton. 

In 1854, 11,000,000 of passengers were conveyed on railways ; 
each passenger travelled an average of twelve miles. The old 
coaches carried an average of ten passengers, and for theconveyance 
of 300,000 passengers a day of twelve miles each there would have 
been required at least 10,000 coaches and 120,000 horses. 

Durine the forty-one years which passed since Stephenson ran 
his first train on the Stockton and Darlington line the railways of 
the kingdom absorbed £500,000,000 of capital, and extended over 
more than 14,000 miles. In 1865 the length of lines was 13,289 
miles, of which more than a third were single lines, and the rest 
double; this was anu inorease of 500 miles over the preceding 
year. 

It has been found by experiments that a stream of electricity 
derived from a powerful electro-magnetic machine driven through 
a solution of brown unrefined sugar will bleach it, electricity being 
thus made to perform the function of charcoal. It appears that 
one of Wilde's electro-magnetic machines, driven by a 15-horse 
wen engine, has been set up for this object in a sugar refinery in 

hitechapel. 

In a report from the French Academy of Sciences, in 1858, is 
expressed an opinion that the gaseous emanations from a volcano, 
carefully analysed and compared, will throw light on the chemical 
processes which gave them birth; and enable observers in the 
vicinity of a volcano, and through them the surrounding popula- 
tion, to foresee the course which a coming eruption is likely to 
run, and of course serve as a useful warning. 

A TELEGRAM from Alexandria states that the contract between 
the Egyptian Government and an English company for the con- 
struction of the proposed breakwater and docks at that port has 
been signed. The company is authorised to levy the same dock 
dues as are paid at Liverpool. In the event of the Egyptian 
Government taking over the undertaking when completed, in- 
terest at the rate of twelve per cent. will be allowed on the pur- 
chase money until paid off. 

In 1855 eighty millions of train miles were run annually on the 
railways, 5000 engines and 150,000 vehicles composed the working 
stock ; the engines in a straight line would extend from London to 
Chatham ; the vehicles from London to Aberdeen; and the com- 
panies employed 90,400 officers and servants; while the engines 
consumed annually 22,000,000 tons of coal, so that in every minute 
of time four tons of coal flashed into steam twenty tons of water, 
a rate sufficient for the supply of Liverpool. 

THE history of iron ships dates from 1787, when Wilkinson, of 
Bradley Forge. built a canal boat, drawing eight or nine inches 
when light. In 1815, Jevons, of Liverpool, built a small iron boat 
and sailed on the Mersey ; and in 1821, Aaron Manby designed an 
iron sea-going steam vessel, which was built by the Horseley Com- 
pany, and sent to London in sections, reconstructed in one of the 
docks, and navigated across the British Channel to Havre, and 
thence up the Seine to Paris, under the command of Admiral Sir 
Charles Napier. 

THE accounts for the financial year 1866-67 show that there were 
fabricated in that year at Enfield and sent into store 17,996 cavalry 
carbines, Richards’ patent breech-loading ; 8160 muskets, smooth 
bore, with bayonets; 2480 fusils, ditto; 85.033 musket rifles, 
pattern °53, converted to breech-loaders on Snider's system; 10,012 
short rifles, also converted ; and 4998 naval rifles, ditto. The 
value or cost of the small arms and implements for small arms 
sent into store from Enfield in the year is estimated according to 
several modes of computation—by the lowest it is £187,821, and by 
the highest £206,420. 

THE cubic contents of St. Paul’s Cathedral are, in round numbers, 
5,000,000ft.; the dome itself containing 2,000,000ft., about equal 
to the whole capacity of Westminster Abbey. It is thoroughly 
warmed by the use of the well-known Gurney stoves; thirteen of 
which are placed in the crypt, and have ope gratings over them 
through which the warm air ascends—while others are provided 
with downcasts for the cold descending current to be warmed. The 
cost of the fuel is about 1d. per hour for each stove; the average 
cost of the whole fuel consumed during the three winter months is 
not more than 5s. per week. 

Mr. Ropert STEPHENSON, in 1855, described the railways as 
spreading like a network over Great Britain and Ireland, to the 
extent of 8054 miles completed. In length they exceeded the ten 
chief rivers of Europe united, and more than enough of single rails 
were laid to makea belt of iron round the globe. The railway 
works had then penetrated the earth with tunnels to the 
extent of more than fifty miles. There were eleven miles 
of viaduct in the vicinity of the metropolis alone, The earth- 
works measured 550,000,000 of cubic yards, which would form a 
pyramid a mile and a-half in height, with a base larger than St. 
James’s Park, 

Some doubts have arisen as to the probable effect of spreading 
large volumes of sewage over areas in the immediate vicinity of 
populous places ; these doubts are not justified by facts. Norwood, 
with its irrigation area close to the inhabited district, during the 
the three years that the system has been lied to the land, has 
had a mortality of 18°17 per thousand in 1865, 15°13 in 1866, and 
14°21 in 1867 ; while the same area, but inclusive of more distan 
localities, has had, during the same period, the respective mortalities 
of 21°26, 20°04, and 16°60; so it appears that, in the rapid growth 
of the plant, the assimilation of niti ous and carbonaceous 
matter, and the elimination of large volumes of oxygen by the 
plant, we have the antidote for what might have been thought to 
prove baneful in its effects. 

WueEn the Indian term “telegram” was first applied to our tele- 
graphic messages, a considerable amount of learned disquisition 
was wasted in seeking its origin. Any one who has been in India 
must remember the curious pronunciation by natives of many 
English proper names, as well as of other words, for which they 
have no translation in Hindustani; generally abbreviating a long, 
difficult expression, and sometimes even changing altogether the 
pronunciation. On the introduction of the telegraph into India, 
there being no Hindustani word, the natives were obliged to at- 
= English, and the easiest way they could manage to pronounce 
“Telegraphic message” was ‘‘ telegram.” This being an easy abbre- 
viation ,it was at once picked up and adopted by the English in 
India, and then came home in the same way that we got “loot” 
from India, and now again from China, 





MISCELLANEA, 

Reports of the Italian silk crop are good, 

TuE submersion of another telegraphic cable in the Red Sea is 
beginning to be talked of. 

THE United States are about to assimilate their gold currency to 
that of the French system, 

THE Anglo-Mediterranean telegraph cable will be laid in August, 
under the superintendence of Sir S. Canning. 

THE House of Commons at last admits the waste of the toll-bar 
system, and there is a prospect of its early renoval. 

THE International T Conference was opened on the 12th 
inst. in Vienna, with a in French from Baron Beust. 

THE Sanitary Commissioners have properly recommended 
boa removal of the Regent’s Park to a more appropriate 

te. 

Tue cable across the Straits of Messina, in connexion with the 
a line between Susa and Alexandria, has been successfully 


Mr. F. G. Tzatm has been appointed Deputy Director-General 
the absence on leave of Major 


Letpzic is the centre, as is well known, of a large pocertting 
trade, producing 8000 or 10,000 works per annum. In 1867, a 
year, 9855 works were published. 

BrigHam Youne has planted 150 acres in mulberries, and other 
dwellers at Salt Lake are follo his example. It has been 
found that the soil and climate are adapted to that tree. 

Art the recent trial of mowing machines at Winchester the first 

rize was given to Wood’s American machine, the second to 
oward’s new British mower, and the third to Burgess and Key’s 
machine. 

Ir is reported that the Snider rifle enlarges at the breech by con- 
stant wear, so that gas escapes. The cause is the want of the breech 
being fastened down, and the use of a cheaper cartridge with a 
weaker base. 

THE Dai’y News states that terms have been arranged between 
the Government and the Royal Mail Steam Packet Company 
for the renewal of the postal contract with the latter for seven 
years from the present time. 

Ir is stated that the despatch from China received on Monday, 
announcing the wreck of the Peninsular and Oriental Company’s 
steamer Benares, was the quickest telegraphic despatch ever received 
from China. The telegram came from Shanghai by way of China 
and Russia in nineteen days. 

Tue Government have consented to entertain a proposition for 
stimulating the sea fisheries of Ireland, by the temporary advance 
for that purpose of certain funds in their possession, which may be 
dealt with without the necessity of applying to Parliament for 
legislative powers. 

On Friday morning, at the meeting of the Metropolitan Board 
of Works, it was resolved that the works at Abbey Mills oe 
Station be publicly opened on or about the 23rd of July next, an 
that his Royal Highness the Duke of Edinburgh be invited to 
perform the ceremony. 

NATHANIEL BAGSHAW WARD, the inventor of Wardian cases, 
by which many most interesting exotic plants have been intro- 
duced into this country, and which have enabled so many to culti- 
vate ferns in their rooms with delight and instruction, died at 
the age of seventy seven at St. Leonard’s, on the 4th inst. 

On Saturday, May 31st, work was suspended indefinitely in the 
Rensselaer Ironworks, the Albany Ironworks, and the Burden’s 
Works, in the south part of Troy, U.S., in consequence of demands 
made by the operatives for an increase of wages, and which does 
not meet with the sanction of the proprietors. The “lock” is 
likely to remain for a long time. 

Tue monitor, Heiligertlee, just built by Messrs. Laird Bros., of 
Birkenhead, for the Dutch Government, after taking in additional 
coal and stores, left Birkenhead last Wednesday afternoon, and 
arrived at Nieuwediep (Holland) on Monday forenoon, about 11 
o'clock, having behaved most satisfactorily in all respects through- 
out the voyage. The distance is about 840 miles, 


In Saturday’s sitting of the North German Parliament, the bill 
for the institution of a new system of weights and measures was 
adopted. The chief feature of the bill is that it introduces the 
decimal system. The metre will be the basis of measurement, and 
the mile as a measure of dist will ist of 7500 metres. 
This law is to come into operation on January, 1, 1872, 


In a paper addressed to the Academy of Sci , M. Villeneuvo 
Flayose endeavours to prove that in the case of high chains of 
mountains the snow-line and glaciers generally descend lowest 
where the moisture is greatest, and where consequently the 
warmth also is more considerable than at a higher elevatiop, since 
the aqueous vapours there emit a larger proportion of their latent 
caloric, 

A SINGULAR fish is found in great numbers in the rivers of 
Alaska. It is about eight inches long, transparent, and very fat, 
this fat having a taste like fresh lard. The Indians dry them, and 
burn them as candles. They give a clear light, especially when 
the tail is lighted, and cannot be blownout, Lach fish burns thus 
fifteen minutes, So says Mr. Manson, the superintendent of F ort 
Simpson, 

In order to convey to the public some idea of the power of the 
battery now engaged at Shoeburyness in | erg the resisting power 
of the various shields, the J'imes says t if its five guns were 
fired simultaneously they would deliver about 16 cwt. of shot, 
propelled by 250 lb. of powder, striking the target with a mechani- 
cal force sufficient to throw nearly a ton weight over the top of the 
highest mountain in the world. 


THE corporation of London have paid for rent of Southwark Bridge 
during about three years and a half £18,868, and now py for pur- 
chase of the bridge £200,000, making a total of £218,868. The 
Chamberlain handed cheques to the Comptroller for the comple- 
tion of this purchase on Friday and the legal documents 
being completed the bridge is now over to the corporation, 
and becomes free for ever for the public use. 

Some time since the American Congress imposed a duty on pig 
lead, exempting, however, leaden busts, as works of 
art, from payment. Forthwith the American man turers of 
white lead forwarded to Spain moulds made after the likenesses 
of Washington, Clay, Webster, and Jackson, into which the p' 
lead they were about to import could be run, at a trifling cost, 
by this device contrived to evade the obnoxious tax. 

éxtensi 


THE Prussian Government have just concluded af ve 
series of experiments with ite, and next month the French 
Government will follow suit. The verdict given by the Prussian 
Military Commission regarding 4: is that it is at least 
equal in power to ten times its weight of gunpowder, and that it 
is certainly the safest blasting agent known. Experiments with 
the new explosive are being made in the Scotch q 


Tue Ewperor Napoleon gave an audience, by appointment, on 
‘Wednesday last, at the Tulleries, to a numerous and influential 
deputation of French and English engineers, savans, legislators, 
and public men, for the consideration of certain pi for 
effecting railway communication between Ergland and France by 
a submarine tunnel. The conference was of the most interesting 
character, and we may give further particulars we con- 
cerning it in our next, which we are debarred from now for 
several reasons. This Project, it may not be known to our read 
has the cordial approval support of a number of 
most eminent and enlightened of our nobility, members of Parlia- 
| ment, engineers, ts, and public 
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COMPOUND SCREW ENGINES 450-HORSE POWER. 
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Our engravings here and at page 450 are illustrative of an ar- 
ment of the Woolf's engine for marine purposes by M. E. 
Nillus, a French engineer of high standing. The principal features 
of the system adopted will at once be understood from the engrav- 
ings, and consist in the employment of a pair of inverted high and 
low pressure cylinders, the high pressure piston working ctly 
on to the screw shaft, and the low pressure being connected with 
the high by means of a beam working on to the cross-heads of each 
of the pistons through a short link. The engines are surface con- 
densing, and the air-pump piston is on a continuation of the pis- 
ton of the large cylinder. The valves consist of a pair of slides 
worked off the same spindle from link motion gear, as shown in the 
sections E F, MN, which give the steam to the high and take 
the exhaust from the low pressure cylinder, and a pistun valve, 
shown in section G H, for Eabreting the steam from one cylinder to 
the other. Both cylinders in each engine ther with tho valves 
and steam are enclosed in a boiler-plate case, round which 
the steam from the boiler circulates before entering the valve chest. 
Our engravings are accurately to a scale of sth, and the following 
are t the principal dimensions, viz.:— Diameter of small cy- 
linders, 43‘3in. ; diameter of large cylinders, 59in. ; length of stroke, 
31fin. ; number of revolutions per minute, 85; piston s 462ft. per 
minute; diameter of air-pumps, 17‘7in.; diameter of water circula- 
tion pumps, 11°8in.; stroke of both pumps, 31 ‘din. ; diameter of 
boiler feed pumps, 4‘9in.; stroke of boiler feed pumps, 25°5in.; 
number of copper tubes in the two condensers, 2784; length of 
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avie surface for condensation, as well as by his improved valve 
t, isting of two slides back te back, moved by a 





| water introduced per minute into condenser, 3740 gallons; g 
| of water per minute in condenser, 10} times; heating surface 
| (including superheater), 6500ft.; heating surface per nominal horse 
| power, 14ft.; heating surface per indicated horse-power, 34ft.; 
steam pressure, 36} Ib. per inch. 

In commenting on the general principle of high and low pressure 
engines for marine purposes, as well as on the ial type now illus- 
trated from M. Nillus’ patented designs, M. Nillus observes that in 
France M. Dupuy de Léme, of the French Marine Imperial, has 
carried out the aplication with three —, the central one of 
which expands into those at each side, as in the case of the 
engines of the Friedland, built at the Indret factory, and exhibited 
last year—See THe. ENGINEER, July, 1867—whilst M. B. Nor- 
mand has connected the high and low cylinders with cranks at 

ight angles in the ordinary manner, the steam from the small 
cylinder passing into a chest furnished with reheating tubes before 
entering the large cylinder. All these engines work well. and 
comparatively with economy, embodying as they do the Woolf 
principle; they consume about the same quantity of fuel per indi- 
cated horse-power, viz., — to 3 Ib. hour. In his . 
however, they still want that which complete the 
of all the economy possible in this the most economical type of 
engine, and which he has arrived at by ais Se entire system 
in a boiler plate casing, enclosing not only both cylinders but also 
the steam passages and valve boxes,- which offer a very er- 








single eccentric and rod, which serve for the induction to the 
small cylinder, and the exhaust from the large to the condenser, 
and are in the ordinary manner for starting and reversing. 
To complete the steam distribution he employs a piston valve 
moved by a cam to effect the delivery of the steam from the small 
to the —_ cylinder at the termination of each stroke of the 
former. The construction of this valve gear will easily be under- 
stood from the engravings. By this means the length of the 
jaerr is diminished, and the return of the steam through them 
avoi 
It is to be observed that the employment of the piston valve is 
not absolutely necessary—the steam can be sent from the small 
cylinder into an intermediate valve chest from which to enter the 
low pressure cylinder directly. It then becomes simply a question 
of lap, but M. Nillus prefers to such an arrangement, for several 
reasons, that shown in the design. By the employment of the 
boiler plate casing, the cylinders are, as it were, placed in the 
steam chest of the boiler, the loss of re depending only on 
the length of the connecting steam from the boiler to this 
chest. The inconvenience and frequent defects of cast iron steam 
jackets are also —, = only valid “be teclug ae 
to this illus consisting e w 
= steam joints Sideh it is 


valve chest covers, &c., and 
Whether vantages gained are worth 


intended to enclose. 
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the trouble is a point on which opinions will differ. The 
application of the system to twin screw vessels will be 
understood from the accompanying diagrams, where ¢, c, are the 
high-pressure cylinders, and c', c', the low-pressure, B, B, the con- 
necting beams, and M, M, the cranks. This arrangement accom- 
plishes the driving of two screws directly off one pair (two high 
and two low pressure cylinders) of Woolf's engines, each shaft 
deriving its motion from two cranks 90 deg. apart as usual, but as 
M. Nillus himself observes, the screws are coupled and cannot be 
driven separately. Against this objecti e defends himself by 
quoting our own navy tests with the Penelope, &c., from which it 
appeared that the complete circle was performed in less time with 
both screws working a-head than with one going a-head and the 
other astern. mitting, however, that notwithstanding this 
fact the power of turning on her centre, even in a longer time 
than by a sweep, is of great advantage to a man-of-war, he con- 
tends, and justly, that for the merchant service his plan has the 
advantage of obtaining the effect of a pair of Woolf's es on 
each screw whilst only employing one pair for working 
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In commenting on the mechanical details of this arrangement, 
he observes that in consequence of the employment of the beaius, 
the entire system, if completely fitted, could not turn, because, as 
in the accompanying diagram, the distance A B= x; when 
A arrives at B, B has reached B!, without yet completing its 
stroke, and requiring an elongation of the connecting rod to get over 
its centre, ‘0 overcome this incompatibility of ‘the beam motion 
M. Nillus proposes either to give play to the bearings of the con- 
necting pins at the beam ends, or, as a preferable alternative, to 
unite only one pair of cylinders, in which case he observes that 
the unconnected ones will still be equilibriated, in consequence of 
their cranks having rigid connection with the cranks of the coupled 
pair. 

M. Nillus recapitulates the known advantages of the twin screw, 
even when, as in the present instance, they are nos independently 
driven, contending that in simplicity and economy he more than 
counterbalances this drawback. 

_On the estimated performance of the 450-horse engines for 
single screw, which we illustrate, M. Nillus has addressed the 
following résumé to the French Marine Imperial :—‘‘The cut-off 
in the small cylinders is at half-stroke, and the weight of steam 
employed per hour will amount to 31,250 lb.; this, with an esti- 
mated consumption of not more than 2°2 lb. of fuel per hour, per 
indicated horse power, will give a consumption of 3960 lb. of coal 
per hour, anda duty of about 8 lb, of water evaporated per 1 lb, 
of fuel. The 6500 square feet of heating surface, which should 
produce 33,000 lb. of steam per hour, will be ample for these 
engines. In comparison with the performance of the frigate, La 
Muynanime, whose engines gave 3320 indicated horse-power with 
a piston surface of 215 square feet, and a cut-off at about 3-5th 
stroke, there would appear to be an economy of 2U per cent. obtain- 
able by the use of these engines, which possess thefollowing advan- 
tages :— First, the method of introducing the steam, which avoids 
long passages, with a tendency to cooling and wire drawing. 
Secondly, the heating of all these passages, and the suppression of 
exposed steam-chests, the shorter cut-oti and the surface condenser 
also-bring with them advantages. In consequence of the mechani- 
cal arrangement illustrated the working is more regular, and 
the motion of the cranks easy, and without shock. Tue engines 
will start the moment the small eylinder has been warmed, with- 
out vacuum.” ‘The remainder of the résumé mainly consists of 
the description of arrangement which we have already given. From 
the drawings we should say that the general details of the engine 
are carefuily worked out, and for many classes of vessels the 
design undoubtedly possesses advantages. 


NEW LAW COURTS. 

WE are requested by the author to publish the following 
letter addressed by Mr, E, M. Barry to the Secretary 
to her Majesty's Treasury :— 

21, Abingdon-street, 8th June, 1868. 

Sir,--I am informed that her Majesty’s Government propose 
to disregard the award of the Judges of Designs for the New Law 
Courts, and to appoint Mr. Street architect of that important 
work, notwithstanding that they have been officially informed by 
the Kight Honourable W. F, Cowper, the Chairman of the Judges 
of Designs, that the judges have decided that my design is the best 
in regard to covenience of plan, and internal arrangements; and 
that of Mr, Street in regard to elevation only. 

The conditions of the competition provide, in the most stringent 
manner, that excellence of plan and internal arrangement is to 
be preierred to all other considerations. The conditions state, on 
page 11, that **the chief points to be kept constantly in view, 
und to be treated as superseding, so far as they may conflict, all 
considerations of architectural effect, are the accommodations to be 
provided, and the arrangements to be adopted, so as in the great- 
est degree to facilitate the despatch and the accurate transaction 
of the law business of the country ; and in carrying cut this design, 
the first object should be to provide ample uninterrupted commu- 
nication and accommodation tor those who have legitimate business 
in the new building.” On page 7 we read :--‘* The arrangement of 
the courts and offices is of vital moment ; on it mainly depends 
the success or failure of their concentration, and its importance 
cannot be overestimated. For the interior ot such a building, and 
in such a locality, a requirement of the first magnitude, and one 
haviog a very important bearing on the question of arrang t, is 
abundant window-light, It will be next to impossible to give too 
much to any of the offices. Almost every room throughout the 
building being devoted to purposes of writing or reading, will 
necessarily require the fullest extent of light which can be obtained.” 
Again on pages 8 or9 :—‘But while the question of a 
suiliciency of light is of great importance, and must necessarily 
have influence on the arrangement of the rooms, a necessity of 
almost equal urgency is quiet. In short, that the utmost precau- 
tions be taken, and means provided, by which the quiet of the 
courts may be secured, The comparative degrees of quiet required 
for the difterent offices are meant to be indicated in the schedules, 
thus, q', q*, q°, signifying respectively, quiet, quieter, and quietest.” 
Again, on page 13:— ‘The convenient working of the whole 
arrangement depends on the manner in which facilities of commu- 
nication are affurdéed.” 

The above extracts are but specimens of the spirit which pervades 
the conditions throughout, laying down the principle to be followed 
in the seleetion of the architect; and their requirements are 














summed up by the general heading, in the index, “ Utility to be 
attended to before effect.” eu 

Few practical persons will fail to admit the good sense of these in- 
structions, or the difliculty of complying with them, in respect of 
a building which is to be one of strict utility. Fewer still will be 
prepared to find that the result of the petition is to disregard 
them, as if they had never been written, and to choose a 
design, avowedly recommended, by a preference for its glevation 
alone. 

The Judges of Designs have twice officially recorded their 
judgment in their award, that “the design of Mr. is the 
best in regard to plan, and distribution of the interior.” Two of 
their number, Messrs. Shaw and Pownall, who were specially 
appointed to advise the Royal Commission on points of pro- 
fessional detail, have reco their opinion, seriatim, on the 
several points contained in the instructions to the competing 








archi and have reported in my favour, under the following 
heads :—Light and air; quiet; relative position of departments, 
and sbai es, communication between different sets of 


tion: 


offices; int ; separation of traflic; private road, 
Clement’s-inn, Bell-yard, and Strand; Queen’s Bench court and 
rooms; Common Pleas court and rooms; Exchequer court and rooms, 
Exchequer chamber; spare court; " Justices court and rooms; 
Vice-Chancellor Kindersley’s court and rooms; Vice-Chancellor 
Stuart’s cours and rooms; Vice-C Wood’s court and 
rooms; spare Court of Equity; registrar’s offices; enrolment office; 
visitors in lunacy; Queen's B meh j ’ chambers; Common 








Pleas judge’s chambers; q' judge’s chambers; Queen’s 
Bench master’s office; Common Pleas master’s office; Queen’s 
Bench associates; Common Pleas associates, Exch iat 





Circuit associates; Crowa officer’s rooms; Royal Commissions’ 
offices; spare rooms; water-closets and urinals, 

By this report my design is selected as the best for almost all 
the courts and most important offices, and is specially preferred in 
the all-important matters of light and air, quiet, accesses, general 
arrangements, &c., which are the vital points to be attended to 
and for the neglect of which no exterior, however attractive, will 
furnish compensation, 

Mr. Street’s design is only specially noticed four times : first, 
as to condition No. 5, as being inconsistent with the conditions 
in the important matter of the size of the courts, which is stated 
to be deficient; secondly and thirdly, as to area of site and tram- 
ways, on which points it is preferred; and fourthly, it is put on an 
equality with the designs of seven other competitors, in the pro- 
vision made for the receiver of willis department. 

When the architects were invited to compete they were in- 
formed by a Treasury minute, dated 23rd December, 1866, that 
the *‘ notices, or invitations to compete, should be issued by the 
committee of judges,” and that their award should be final, and 
though I have been willing, in deference to their award, to 
waive my special claims, and to consent to act jointly with 
Mr. Street, I must, in justice to myself, maintain that by the 
award of the judges, my claims were made superior to those of any 
other single competitor, and no other ought to have been preferred 
to me, 

I write in no spirit of hostility to my friend Mr. Street; but it 
is impossible not to see that my design has been selected as the 
best for what I have done, in respect of those important points 
which the competitors were told were of vital moment. The 
solid grounds of the judgment in my favour are plainly and 
intelligibly recorded, so that all the world may judge of their im- 
portance; while Mr, Street is to be appointed, from an zsthetic 
preference, for his elevation alone, in defiance of the clearest 
statement that such a preference was not to determine the com- 
petition. Moreover, as Mr Street’s elevation is inconsistent with 
the plan approved, and cannot therefore be carried out, he is 
selected, not ior what he has done, but for what he may yet do— 
aground upon which he might as well have beea chosen without 
any competition at all. 

1 have every contidence in Mr, Street’s ability to design and 
carry into effect a building worthy of the nation, but I regret to 
say that I cannot acquiesce in the justice of the course proposed 
to he adopted, as I consider it directly at variance with the letter 
and the spirit of the conditions, on the faith of which I, in com- 
mon with the otaer competitors, agreed to devote my time and 
attention to this work. 

Having conformed to the regulations of the commissioners, 
having complied with the conditions of the competition, and 
having the decison of the judges in my favour, I have a right to 
ask, very respectfully, but most urgently, that the Government, 
on their part, should abide by their engagement, formally recorded 
in @ ireasury minute, that the award of the judges should be 
final, I therefore most earnestly appeal to their lordships nut to 
turn my success in this competition iato a serious loss and injury, 
by denying to me, after a long and trying suspense, my just 
reward, and excluding me from all connection with this great 
national work, with which they have allowed my name to be 
publicly associated during more than twelve months, 

I have the honour to be, sir, your obedient servant, 


Epwarp M. Barry. 
P, Sclater Booth, Esq., M P., 
Secretary to her Majesty’s Treasury, 


ee 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions 0) our 
Jorrespondents. ) 








GOVERNORS ENDING IN “oLIc.” 

Sr,—Mr. Davey having honoured me with a reply to my last 
letter, and having shifted the responsibility of the spring attach- 
ment between the head-piece and ball of his governor trom my 
shoulders to those of the * Encyclopoedia ritannica,” has rendered 
we a signal service, for which | gratefully thank him. 

I never insinuated that my sketch showed an isochronal governor, 
or that isochronism in a governor is a desideratum, and therefore 
there is no necessity for my attempting to prove what that gentle- 
man sees does not exist, and what I don’t believe in. 

I started off with the intention of rendering unto Cesar the 
things which are Csar’s in Mr. Davy’s design, and unto himself 
those which are rightfully his. With the assistance of Mr. Davy 
the various features in the design have been adjudicated to their 
rightful owners, and if that gentleman is satisfied with the reparti- 
tiou, 1 am, and this I think is a satisfactory termination to a ques- 
tion on invalid patents. JOHN SHAW, 

Ferrol, Spain, June 8th, 1868. 





SEWAGE PRACTICALLY DEALT WITH, 

Str,—To treat sewage chemically is preposterous, All the chemi- 
cals of a St. Rollox would never deodorise cheaply and effectually 
the large volumes continually flowing down to the outfalis, and to 
collect house refuse in its natural state by the pneumatic method 
is a scheme that may be attempted on a small scale, but the rami- 
fication of piping required we do not wish to be put down in our 
large cities, neither do we wisheach house to be turned into the dry 
system, with the thousands of vertical pipes, distributing the 
eitluvia a little above the chimney tops. But let each fight his own 
battle, and I think by expressing our ideas freely we may arrive at 
some good method of storage, and cheaply providing the farmers 
with invaluable British guano. Were London sivuated as many 
large inland towas are, surrounded with used-up coal pits, Ishould 
say utilise them, aud fill them up “if possibie,” with the nuble 
ingredient—turn them intoa huge titer. ‘his may be done by filling 
them partly with filtering media, such as already stated, with 
ashes, reuse of allsorts, &c. 1 would pour ali the sewage down one pit 
termed the downcast shaft, and have the upcast shait in the same 
shaft, or where two pits joim together, the one having the lowest 
surface level would be the upcast one. Itmay be argued, ‘‘would 
the subterraneous caverns of solid rock retain the tilth without 
injury to surrounding works? In my situation I think they would, 





Again, it may be argued, why pour it down pits whenitis required 
on the land? The answer I will give. It is not required when the 
grain is ready for the sickle—and I am simply storing it, so that 
when the coal fails we will have a valuable store, so that all of us 
may become farmers. That day is far distant. It may be advisable 
to retain the solids as already stated in my former letter, by passing 
it through filtering media, and where the fluid cannot be 
utilised for growing grass, pour it down the pits with suitable 
pipes—old worked out pump piping—and distribute it underground, 
to the wall facings on the furthest extremity, where the coal has 
been won. The solid particles would be retained in the fil bed 
peast shaft, or covering a large area at the 


in the upe 
the In fact, the sewage wn. would settle at 
the > swe fluid wo flow up the upcast shaft 
and way with impunity find its way into our rivers. Thus in 
gourse of time, where of tons of coal have been worked out, 


underground stratum of guano, *‘that would 
fetch more money at the pit-head than ever coal did.” Probably 
working it out would not be very pleasant, but surely not more 
offensive than g into our sewers. Such a scheme! would suggest 
for Glasgow and such places, surrounded as they are with worked 
out coal mines and agriculturists, and although 1 have not forgot 
a early associations with mines and miners, I would ask the 
mining engineer to consider the feasibility of the somewhat bold 
scheme, ‘and condemn it if they can.” I will add no more at 
present, but in a future letter I trust you will grant space for 
treating the subject so far as sea coast towns are concerned, I will 
answer any objections that may be brought forward when I have 
finished the subject. Joun G. WINTON, 
London, June 13th, 1868, 


ECONOMICAL STEAM HAMMERS, 

Srr,--In the last number of THE ENGINEER (June 12) we observe 
the illustration and description of a steam hammer with the title 
“Davy’s Patent,” and having often seen an advertisement 
relating to the same hammer, wherein it is broadly stated that 
**a saving of steam over all other hammers of from 30 to 50 per 
cent.” is effected, we turned with some curiosity to the description. 
Judge, then, our surprise, when we found the so-called invention 
to be identical in principle with that patented by the late Mr. 
Rigby, and upon which we have worked for the last ten years, 
turning out in that time about four hundred hammers of all sizes. 
In order to lay the matter more clearly before you we shail, as 
shortly as possible, quote—first, from Mr. Davy’s description, and, 
second, from Mr. Rigby’s. 

First, then, we are told of the great loss attending tlie 
ordinary method of allowing all the steam to escape from the under 
side of the piston after each stroke, ‘‘ A variety of schemes have 
from time to time been proposed to remedy this defect, all 
more or less impracticable, and have therefore never been made 
available. The object is gained in the hammer, which we illustrate 
in a manner which is both simple and ingenious. It is evident 
that if the amount of steam exhausted at each stroke be repre- 
sented by the capacity of that stroke, be it long or short, then it 
matters not what the length of the cylinder is, for a portion of the 
steam will be retained in it at the completion ef each stroke equal 
to the difference bet the capacity of the stroke produced and 
the capacity in front of the piston, and will be available for the 
subsequent stroke.” This is the principle of Mr. Davy’s invention. 
“For working single acting, the modus operandi is as follows : — 
The valve will be moved in an upward direction, admitting steam 
to the under side of piston, and when it has ascended sufficiently 
high the valve will be moved in the opposite direction until the 
equilibrium ports in the valve are opposite the ports in the valve 
casing; a portion of the steam which has raised the hammer will 
then pass from the lower to the upper side of the piston, equalising 
the pressure on both sides, when the hammer will descend with a 
velocity due to gravitation, with the addition of the little extra 
pressure due to the area of the piston rod. The steam on the 
under side of the piston at the completion of the stroke will be re- 
tained in anticipation of the next stroke, and that on the top side 
will be exhausted,” 

We have not quoted the description of the double-action, as the 
chief saving of time is when working single-acting. 

We now quote from that part of Mr. Rigby’s specification directly 
bearing on the subject :—‘* My improvements consist, in the first 
place, in connecting the hammer block direct to the steam piston, 
either by making it in one piece, or otherwise, and allowing the 
hammer block to work through a stuffing-box at the lower end of 
the cylinder, so that the hammer is guided in its fall by its con- 
tact with the cylinder and gland; and, further, as the space 
occupied by the haminer in the cylinder below the piston will cause 
a considerable ditierence to exist between the effective area of the 
piston at the top and bottom, I take advantage of this to make 
the hammer double-acting, and use the steam expansively —that is 
to say, when the hammer has been raised to the required height 
by the steam which is under the piston, the communication de- 
tween the boiler and cylinder is closed, and also between the top 
of the cylinder and the atmosphere, and at or nearly at the same 
time communication is opened between the top and bottom of the 
piston, so that the steam may exert an equal pressure per square 
inch on both sides of the piston; but the effective area of the top 
of the piston being greater than the bottom, an additional impetus 
is given to the descent of the hammer and piston, and the steam 
occupying a greater space will be expanded as the hammer 
descends. When its descent is completed the valve, which I call 
the ‘equilibrium valve,’ is closed and the eduction valve opened, 
and the steam trom the top of the piston allowed to escape; but 
such steam as remains below the piston will be used again in the 
ascent of the piston when the steam valve is again opened, and 
more steam admitted from the boiler.” 

Such, then, is the claim to the principle made by Mr. Rigby. In 
carrying it out he used two valves, but when we acquired trom Mr. 
Rigby the right to construct hammers on his patent, we designed a 
single equilibrium piston valve—very much resembling that now 
produced by Mr. Davy—which met all the requirements. We 
extract the following description of valve from one of our printed 
circulars, which have been pretty widely distributed for many 
years: -** To raise the hammer n, steam is admitted under it 
in the usual manner, but to accelerate its fall a communication is 
opened between the underand upper sides of the piston; the upper 
side has an additional area equal to the cross section of piston-rod, 
and the steam operating on this area produces a much sharper 
blow than can be obtained from the hammer falling by its own 
gravity only. This, with the height under frames, renders the 
hammer of great service in deep iorging. The balance valve is 
placed on the side of the cylinder instead of the front, as usually 
done.” 

We do not think more evidegge is required to show that how- 
ever new to Mr. Davy the above principle of economising the steam, 
and the appliances for reducing it to practice, may be—they are 
not new to some makers and many users of the steam hamwer. 

In carrying out improvements on the steam hammer we have 
not thought it necessary to take a patent for every new idea that 
occurred to us, but before applying it we have always made sure 
that we were not merely following the lead of another. 

Had a similar course been adopted by Mr. Davy it would have 
saved us from the very unpleasant duty of placing him in @ 
position t:1e reverse of agreeable. We enclose a lithograph of our 
hammer. from which you will see that the valve is placed on the 
side of the cylinder instead of the front, an arrangement which, 
together with the gearing for working the valve, seems to have 
commended itself to Mr, Davy. 

We would only add that nearly all the large Nasmyth hammers 
in and around Glasgow have been altered by us years ago, 
the old valves and gearing taken off, and our single acting equili- 
brium valve and gearing put on. We say single acting because 
Nasmyth hammer, as usually made, will not stand the shock of 
full pressure on upper side of piston, GLEN AND Koss, 

Greenhead Engine Works, Glasgow, 16th June, 1868, 
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PRIVATE BILL BUSINESS OF THE SESSION. 

In so far as the state of “private” business is concerned her 

Majesty’s faithful Commons will soon be at liberty to retire to 
their country seats or their counting-houses, their board-rooms 
and their briefs, to Baden or to Boston, or elsewhere, as pleasure 
or profit may draw or direct. On Friday last the Commons’ 
committees got through the last of the bills—the Derby Water, 
after a fortnight’s fight—which it was arranged, at the com- 
mencement of the session, they should take first. It is customary, 
as our readers may be aware, for an arrarigement to be made 
between the private bill authorities of the Houses as to which 
of the bills of the session are to commence with the Lords and 
with the Commons respectively. This session, as is usual, the 
Commons took the larger share—143 out of 186 bills petitioned 
for, leaving the remainder—the least important of the lot—for 
my Lords to nibble at, Of the whole number of bills petitioned 
for four never came to a first reading, three were witudrawn 
after the first reading, and eleven atter the second reading, 123 
have been read a third time in the Commons, and twenty-nine 
bills have received the royal assent, and have become Acts. 

The private bills petitioned for are, in a majority of instances, 
of merely local or personal interest, and do not cali for comment, 
as may be inferred from the following rough classification :— 
There are in the total number forty gas and water bills—that is, 
gas bills or water bills, or bills relating to both subjects; twenty- 
four bills promoted by town councils, boards of health, or 
improvement commissioners, or other local authorities, for muni- 
cipal or local objects, snch as markets or other improvements; 
eleven bills relating to harbours or internal navigation; eight to 
roads or bridges; four to sewage or drainage; two estate, and 
two naturalisation bills, with ten others that could only be stated 
singly tu indicate their nature, or grouped as miscellaneous. These 
deducted leave a residue of about seventy-five bills only relating to 
railways and tramways; and of these a very small fraction involve 
new works, the principal objects of the bills being to obtain leave 
to abandon lines the construction of which has been already 
sanctioned, extension of time to purchase lands or construct 
works, to make financial arrangements, or for increased powers. 
Among the most notable of the bills of the session, in an engi- 
neering pvint of view, is the Lower Subway Bill, which has re- 
ceived the royal assent, and as a novelty in engineering is worthy 
of fuller notice than can be afforded to it in this place, which it 
may receive hereafter. The passing of a bill for a new Thames 
Tunnel, to be constructed upon a novel principle, recalls 
to mind the ill-fated Waterloo and Whitehall pneumatic 
line, the promoters of which have got their Exten- 
sion of Time and Powers Bill through the Lords, as 
they will doubtless do in the Commons also. We believe that, as 
regards the works for this line, the Thames was scooped across 
just above Charing Cross viaduct, and made ready for the sinking 
of the tubes, some two years ago; the vast cross drain, it may be 
supposed, has been almost completely silted up ere now. Very 
considerable progress has been made in the construction of the 
tubes also, which rest, one of the three finished, if we mistake 
not, in Mr. Samuda’s yard down the river, It is much to be 
desired that the promoters of this spirited enterprise may yet be 
enabled to recover for remunerative use the capital already 
expended, but it may be feared that the construction of the 
Waterloo Station on the Charing Cross line will greatly impair 
their prospects of traffic. Many bills, both of those originating 
with themselves, and of those sent from the Commons, have 
been got through by the Lords in House and committee; 
but they have still some tough work to get through, as 
will be understood when it is mentioned that’ on Wednes- 
day the committee appointed to consider the great London gas 
question, as presented in the City of London Gas Bill, and the 
Gaslight and Coke Company Bills, commenced its sittings, This 
important committee consists of Earl Romney, chairman, Earls 
Albermarie and Ducie, Lord Vaux of Harrowden, and Lord 
Feversham. The same committee has to deal with the Thames 
Embanament (North and South) Bill. The Lord’s committees 
have waiting for them nineteen bills which have been committed, 
and have twenty-four bills waiting for the select committees to 
be named, Some of these last are amongst the most important 
bills of the session, as, for instance, the South-Eastern and 
London, Chatham, and Dover; London, Lewes, and Brighton 
Line Abandonment, and the South-Eastern and London, 
Brighton, and South Coast Amalgamativn Bill, otherwise the 
prospective “Great Southern.” It may with safety be alleged 
that no bill of the session has excited a greater degree of public 
interest than this southern union bill, and, it may be added, as 
much alarm, especially among those whose means are menaced 
by the bill. None of the proceedings in the committees of either 
Lords or Commons have been, or will be, regarded with more ab- 
sorbing interest than the proceedingsof the Lordsin this case. The 
spirit in which the bill was discussed in the House of Lords, on 
the motion for the second reading, has inspired the alarmed 
dwellers in the south and south-eastern districts with hope that 
the bill will not] pass, or, rather, that it will pass shorn 
of the monstrous proposal that the companies should have 
power given to them to charge just what they please in fares, 
for this is virtually the power they desire, inasmuch as they ask 
for liberty to charge what they will in express trains, which 
they would run at the times that would best answer their pur- 
pose and give them greatest power over their customers. It is 
very well that the premoters should profess, in remarkable 
letters which ap; in the money articles of the 7'imes, that 
they have no faith in “ high fares,” that they believe in “ faci- 
lities making traffic,” and that they propose to confer “an 
enormous benefit on the public” by the union bill. These pro- 
fessions are not half as convincing in one dirctiun as facts are 
in the opposite. Such facts, for instance, as this, that in the 
current week one of the companies concerned has doubled 
and trebled the third-class fayés between certain of its stations 
and the the Crystal Palace om the occasion of the Handel Festival. 
What can an impecunious ¢empany do that cannot get money by 
begging or borrowing, but obtain legal power, if possible, to get 
mouey in another way, and, having obtained the power, to use it 
unscrupulously? The Commons, in passing the bill, have sacri- 
ficed popular interests. The railway interest is strong in “the 
People’s House,” and it is not without hold among the peers also, 
but there is little or no “ lobbying” among them, and although 
the Lords’ committee upon the bill is not likely to sit for twenty- 
eight days, at a cost to promoters and opponents of “three and 
a-half @ minute,” it is likely to be more thoroughly venti- 
lated, ita real character more thoroughly exposed, and the public 
interests more faithfully cared for there than was the case in the 
Lower House. The prevailing belief is that the bill will pass, in 
so far as working umon or an amalgamation goes, for which, by 
the way, the companies do not need an Act, as no one hinders 
them from mutually accommodating each other in their traffic; 
no one compels them tv run duplicate or competing trains one 
against the other; but the unfair fare clauses will be struck out 
by the Lords, it is confidently believed and these are the bill. 
Time will tell! 

Yesterday the important inquiry into the City of London and 





Associated Gas Bills was commenced by Lord Romney and his 


colleagues, in the Painted Chamber. The case excited much 
interest.. Mr. Denison, Q.C., for the ten gas companies 
outside of the city, made a str and persistent effort to have 
locus standi conceded to his clients. Their Lordships listened, 
to him with ill-disguised impatience, and without leaving their 
chairs or clearing the room pronounced against him. Mr, 
Davison, Q.C., on the other side, applied for costs which were 
denied. 
Yesterday the celebrated case of theSouth-Eastern and Brighton 
union was opened. The committee consists of Lord Camoys, 
i , who is an experienced man, but scarcely strong 
enough, it is thought, for such an important case; Lord Penrhyn, 
so long known in the House of Commons as Colonel Douglas 
Pennant, chairman upon the Road Committee, and a man of 
extensive business experience. He is reputed owner of the 
largest slate quarries in Wales. The other members of the com- 
mittee are Lords Sidmouth, Vernon, and Methuen, The array of 
forensic talent was one of the most imposing we have seen, as 
may be readily understood when regard is had to the important 
clients the learned gentlemen represent, including several of our 
most powerful railway companies, and other companies of a minor 
r; divers corporations, and the local authorities and in- 
habitants of various towns and places, all of whom—above twenty~ 
in number, arrayed against the bill—pray to be heard by counsel. 
We are compelled to reserve further particulars concerning the 
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Tord Romney’s committee have made short work of the 
London Gas question, by sending back the City of London Gas 
Bill to be dealt with by a committee of the whole House, and by 
passing, with amendments, the Gas Light and Coke Company’s 
Bi 


Yesterday (Thursday) was oceupied in Lord Camoys’ com- 
mittee by the opening speech of Mr. Hope Scott, Q.C., for the 
promoters, and the examination and cross-examination of Mr. 
Watkin, M.P., chairman to the South-Eastern Company. Public 
bodies interested are well represented in the committee, but it 
may be feared, from what has appeared to-day, that the interests 
of season ticket holders and passengers generally will be but 
inadequately defended or represented, 











THE MONT CENIS SUMMIT RAILWAY, 


Ar last, after surmoun many formidable obstacles, and 
having to bear with — ong, Suneiae delay, arising from 
various causes, this extraordinary line has been opened for public 
traffic, under the express authorisation of the epee of the 
French, and the King of Italy, whose res dominions are 
united by the line; the ends of the St. penal in 
Savoy, and Susa in Piedmont, The line was opened for public 
traffic on Monday last the 15th, when two trains over the 
mountain from Susa, and one from St, Michel, with passengers, 
letters, and parcels. The diligences have not been entirely taken 
off, but it may be supposed soon will be, as only four peoonayes 
used them on the day of the opening of the line, We have often 
seen from 150 to 200 passengers arrive or depart at St. Michel by 
diligence within halfan hour, The traffic, up to the date of the 
latest telegrams received, has been conducted with complete 
success. 

The opening of this line marks another distinct stage in the his- 
tory of social, national, and especially of engineering progress, It 
would be premature, as we have before insisted, to predict either 
the success or failure of this bold project. Time, experience, and 
actual working, can alone disclose results necessary to a judgment 
as to the safety and cost of the system; as to tear and wear of 
road and rolling stock, both of which are complete novelties in the 
history of railvray engineering and working. It should not be for- 
gotten, in waiting for the result of this trial of the Fell system in 
actual work, that it is being much more severely tried upon the 
Imperial road over the Mont Cenis than it would have been had a 
new and permanent road been constructed, in which much better 
curves and gradients would have been laid down, than could be 
secured under the namputing conditions that have necessarily 
attended the laying of the line. The Summit Railway is peculiar 
in this exigency that it is destined toa short life, a co until 
the tunnel line is opened, and the necessity for costly works would 
have proved an insuperable objecti the sch inasmuch as 
there could have been no reasonable prospect of either dividend or 
the redemption of the capital. These considerations must neces- 
sarily have heavily weighted the engineer in laying out the line, 
and it may be wond at that, under such circumstances, it was 
undertaken at all, A sine qud non was the utmost economy in con- 
struction, or it could not be made to pay, and hence the excessive 
severity of the gradients and the quickness of the curves in many 
instances. Only lutely imperative deviations were made from 
the existing road. . 

It may be mentioned, as touching the extraordinary brake power 
employed on the Summit line, that it is the same as was originally 
designed and adopted by Mr. Brunlees, the engineer, and as has 
been used, with complete success, upon the much steeper inclines 
—1 in 9{—upon the San Paulo Railway in Brazil. The clip of the 
extra brake is direct upon the rail itself, and in addition to the 
ordinary brake upon the wheels, The enormous power and com- 
plete efficiency of the brake power has now been fully tested; 
many goods trains of twenty-five tons weight, exclusive of the 
engine, having been taken over the mountain, The company are 
now fully supplied with rolling stock, which embraces twelve 
locomotives, seven first-class carriages, seated for twelve passengers 
each; four second-class carriages, seated for fourteen; and eight 
third-class, seated for sixteen passengers each; four luggage vans, 
and ninety-five wagons, various. For the accomplishment of this 
spirited work the public owe much to the uity of Mr, Fell, and 
his able and indomitable assistant, Mr. A. der,in working out 
the design of the engine; to his Grace the Duke of Sutherland for 
his active and untiring interest, assistance, and encouragement; to 
Mr, Brassey and Mr. A. Brogden for the experience, judgment, and 
business power, the liberal pecuniary support, and untiring energy 
which they have applied during the long and trying crisis, from 
which the scheme is now emerging; to Mr. Brunlees for the signal 
ability with which he has encountered and overcome the extra- 
ordinary engineering difficulties of the route, and made the most 
of a steep and crooked way; securing the line against destruction 
from the avalanche, or blocking by snow drift, by the erection of 
many miles of covered way. Nor should honourable mention be 
omitted of the essential services rendered by Mr. Blake, agent for 
Mr. Brassey, Mr. Bell, resident engineer, and Mr. Barnes, resident 
locomotive superintendent, 

We heartily desire that the enterprise and skill of these gentle- 
men in devising and executing this remarkable work may be 
rewarded b; complete success. 











* Toe Scrngivic Wonper.—Have you seen it? It signifies 
32,000 times. Price -two stamps free), with book of 
full instructions. To be had only from A. loch, Philosop' 
Instrument Maker, 18, Blucher-street, Birmi .—[ADvr. ] 
Society or ENGINEERS.—The society will visit the Chatham 
Dockyard Extension Works, by of the Lords Commis- 
sioners of the Admiralty, on Friday, the 3rd of July. Thecouncil 
are desirous of making arrangements for the conveyance of the 
members to Chatham, by steamer, from London , should a 
sufficient number signify their intention of joining the party. In 
order to allow sufficient time for necessary 
ments with the Steamboat Company, who propose 
present are requested to reply on or before the 24th instant. 





PrOPLE’s MaRKETS.—We have received the prospectus of a new 
market com: to be established at Kennington. Such a market 
is much wan in the district, and the proposed arrangements 
appear to be good indeed. The company’s offices are situated 
at 36, Strand. » Te is to pesside at o mecting to be 
held at Kennington on the inst., when the whole subject will 
be discussed, 


REPORTS OF MASTERS OF ScHOOLS OF ART—PaRIS EXHIBI- 
TION 1867.—The Lords of the Committee of Council on Educa 
considering it desirable to hold out enco' t to masters 
mistresses teaching in Schools of Art to visit the International 
Exhibition in last year, with the view of studying those 
objects which t thus be made instrumental in benefit: 
the instruction given in Art Schools, offered to every su 
teacher visiting the Paris Exhibition the sum of five pounds in aid 
of his or her expenses, and an additional sum of two pounds for any 
one report which any such teacher might make, or any useful sug- 
gestions in respect to his or her duties or teaching, derived from 
the study of the Exhibition, such report having first been published 
in any journal, local or otherwise, and approved of by their Lord- 
ships. For each of the three best reports the following prizes 
also were offered :— For the best report, twenty pounds; for the 
second best report, fifteen pounds; and for the third best report, 
ten pounds, The International Exhibition was visited by 101 Art 
pea ye whom twenty-eight made reports ~~ ee” by their Lord- 
ships, The first has been awarded to Mr. W. J. Muckley, Head- 
Master of the hester School of Art ; the second to Mr. Walter 
Smith, Head-Master of the Leeds School of Art ; and the third to 
Dewar Campbell, Master of the Bridport and Dorchester School of 
Art 


THe UTILISATION OF SMALL CoaL.—It will be in the recollection 
of many of our readers that at the last meeting of the members of 
the South Wales Institute of Engineers a discussion took place 
**On the Manufacture of Patent Fuel from Small Coal,” and 
several plans and processes were alluded to by several of the 
gentlemen present, all of whom expressed a hope that some cheap 
process would be discovered for utilising the vast quantity of 
small coal which is daily accumulating both above and below 
ground at the various collieries in the kingdom, and which would 

rove not onlya benefit to the coalowner, but to the nation at 
Tt is, therefore, agg mt to a to - able to pat that 4 
Uskside Company, Ne onmouthshire, ve recent 
erected at a colliery in the Forest of Dean a patented machine 
capable of converting 100 tons per day of small coal into bricks of 
patent fuel, and the experiment has proved a success upon the 
whole, The machine is constructed with moulds linked - 4 
so as to form an endless chain, which is carried forward by an 
ingenious motion under presses, where the coal dust is subjected 
to a pressure equal to eighty tons, which can be varied if necessary. 
The same firm is now engaged in constructing another machine for 
the same p The cost of manufacture is comparatively 
small, and the at which the fuel sells leaves a me 

rofit on the outlay. When itis considered that most of the coal 
Sas suitable for this fuel has hitherto been reckoned as worthless, 
he importance of the invention can hardly be overrated. 

A LE RESTAURANT.—A new restaurant, of more than 
Son eremiad to Sek at t, Poldington, oppo pel 
been open pring-stree’ i jure 
entrance of the Great Western Railway. e building is entirely 
constructed of different kinds of marble. The wall in rear of the 
bar is covered with coloured marbles of the choicest description. 
The pilasters, which divide this wall into panels or mirrors, are of 
Spanish jasper marble, with bronze bases and capitals, the whole 
resting upon a ground of age marble, illuminated with incised 
lines of gold. Supported i capitals runs a freize of bright 
jasper, with inlaid panels of Vert des Alpes marble, and above 
is a bold and massive cornice, carved in figured Bardilla marble, 
from the centre of which rises an el + entablature bearing the 
name of the proprietor. This en is executed in Bardilla 
and jasper, with panels of Genoa green marbles. At each end of 





the cornice is arranged a circular t, the striking effect of 
which is heightened by some carved festoons of 
flowers in high relief on a rich red ground, The ter or is 
constructed entirely of marble. The th, standing upon a 
tesselated pavement, is of spec and the moulded base 


of Bardilla marble. The pilasters are of jasper, out of which in 
the solid block have been wrought circular niches for the reception 
of bronze figures supporting the cornice, The panels separating 
these pillars are of black marble inlaid with green and jasper 
marbles of alternate a The freize or upper part of the 

anel is also of black , relieved by finely cut gilded lines. 

he cornice is of Bardilla —- i yA = Fed lo 
slabs of the same material, w correspon: e es 
other fittings. The whole of the marble work is polished. It has 
been executed by Messrs, W, H. Burke and Company, of War- 
wick House, Regent-street, under the direction of the architect, 
Mr. A. Evers, of Great Marlborough-street.—Building News. — 

Waces IN THE Unirep Stares.—Among all classes of workin 
men in the city the subject of wages is attracting a great deal o' 
attention. ith the revival of business much complaint has been 
made that the pay of hanics is inadequate for their support, 
since it has not kept pace with the increase in rents and other ex- 
penses of living. In order to show whether or not this is really the 
case, we present the following comparison between the wages and 

nses of working men in 1861 and at present, compiled from 
accurate sources :— 
Weekly Wages in New York, 





Class ik. 1860-61, 1868, 
eats Dols. Dols. 
Midbees cs ce 0c 00 cc ce 06 te ee 19 . 
a eee Ge 60 be 06 06 ee) @ 24 to? 
I ees oe nee ae 18 to 20 
Carpenters oe co eo ce co 06 Case «co Ouse Ue 
Cabinetmakers 6 6 ee we we” re ee 
Iron moulders.. © ec co cc cc co OM 2) 
Boller makera.. «2 «+ +s «+ eo oe 10 - Rts 
Machinists eo cc co co co ce 100016 12 to 18 
Engineers.. .. ++ ++ of of o¢ of 91012 4» 181025 
Plasterers, «2 «2 «0 of oe «os o¢ 90010 «, 27 to 30 
Masons .. «2 cc of es cc ce co 98010 oo 97 to 0 
Ship cirpenters .«e «os of of « - Rw . Mw 
Labourers.» <c 00 69 06 09 oc oc F + Bw 
Tin workerp «2 cc ce ce ee co o¢ O8098 op FB 
"Longshoremen ss ee oe ce oe os S°C-POPR oe Se, pork 
Sates. > 00 06 an 00 00 co ‘an. ese. ae 
Printers .. oc of 09 0c co co cop SOROER oo Ge 
Painters .. oo +e of 00 cc co ce BRODER oo BS 
Tin roofers oe 8 +e 08 #8 88 Of lv - & 
Other rates might also be given, but the above are sufficient to 
show the general average. It will be seem that while in some 
trades wages have more than doubled, in others re- 
mained almost . The pay of bakers, and 
aes rs, for ex is almost the og 4 as ‘war ; 
w that of masons, ane efor, times 
what it then was. In the meantime, cost of ad- 
vaneed inm: » and provisions have in pred 
and board and Before the war, 
get board for 2 cents to 4 dols, per 


now have to pay 5 dols. to7 dols, In more 

kocmvegs to pet @ gush, op samme Ceres © 

securit; A floor 

Dor month could have been’ leased im 1861 for 

mochegeet, also, who occupy these places, are those whose com- 
m 





their 
take the prom 
that as as fi under way, some general 
SaEUEES made towends ¢¢ the pay of workmen with 
the increase of their expenses,—New York Sun, 


subject of wages 
business is fairly 
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COMPOUND SCREW ENGINES 450-HORSE POWER. 


DESIGNED BY M. ERNEST NILLUS, HAVRE. 
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NOTICE, | 
reiterated mis-statements with regard to the 
circulation of Tus Enoresr having for some time 
been made, mis-statements latterly so circumstantially 
as to be likely to mislead those who are 

unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and. Co., w 
after critical examination thereof, gave a certificate whi 
completely refuted the -misrepresentations then made. 
Since then it having been stated that our circulation is 
Saath only, a number absurdly short of the truth, Messrs. 
ilter, Ball, and Co. have a pended @ postscri: 

former certificate, and their aodiortey will undoubtedly be 
accepted as conclusive. 

We have reason to belreve that the weekly sale of Taz Enat- 
NEER 7s actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of tts circulation, our advertising 
Sriends themselves conclusive and satisfactory 
evidence, Of the un-English and unscrupulous, ar 
signa!ly fruitless, attempts constantly made to injure this 
journa!, our readers generally will have already formed 


their own opinion. 
3, Moorgate-street, London, 


Constantly 


" f ~. March, 1868. 
At the request of the Proprietors of THE ENGINEER news- 
we have anaiiealiin books kept in their office, and 


paper 
tind that the bond fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the-same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. Quitter, Bau, anp Co, 
POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 
Dated 28th May, 1868. QuittErR, BALL, anp Co. 





FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs, A. ASHER and Co., 20, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBURG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Awcover, Editor and Proprietor of the 
“* Gaceta Industrial,” Preciadvs 49 y 51. 





TO CORRESPONDENTS. 

*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies, 

*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THz ENGINEER 
compels us to go to press at an early hour on the morning of 
in. Advertisements, to insure insertion, must be de- 

ivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. 

H. M. C.—Accepted. 

A. 8. (Havre).—Many thanks, [a 

M. B. G.— Under tit 

CONSTANT SUBSCRIBER can obtain salt-crushing machines from Mest! Perkin 
Bros. and Co., Henry-street, Stepney. 

FRICTION CONES.— Two or three correspondents have asked questions within the 
week about friction cones. We shall publish a short article on this subject, as the 
best answer, in our next yee! 

F. W. D.—The joint cannot be patented, but its application to a particular pur- 
pose may be patented. It is our impression that both the were 
applied to harrows long ago, and that for such a purpcse neither can be patented, 

MILLSTONE. - The late Mr. G. H. Bovitl's patent, No. 12,634, A.D. 1849, 5th 
June, prolonged for five years, is accordingly now expired. It has not. been 

i believe that there is no tnstance of any patent being pro- 
longed twice. 

T. M.—Your question has been answered long since. The act is not in force. The 
ee ede ae must apany each li tive, one 
of them carrying a sizty yards in advance. No whistling or blowing- 
off steam is allowed. tonite on be carried at night. The speed must not 
exceed four miles per hour in the country, and two miles in towns ; penalty, 
£20. Owner's name and address and weight of engine is to be legibly painted 
; re tae yed on the hine. See 24 & 25 Vic., cap. 70, and 28 & 29 

‘ic., cap. 84. 

T. W.— Fairbairn’s “ Treatise on Mills and Millwork,” ** Molesworth's Pocket- 

book.” The price of the former is about 8is., of the latter 4s. 6d. The strength 








of a wrought iron shaft may be found as follows :— Divide the nominal horse- 

power to be transmitted by the number of revolutions i 

the quotient by 32) for crank by 200 for 
sha, 


“4 = 36 square inches, equal to a diameter of shaft of 64in. nearly, 
will not apply when the speeds are very fast or very slow. 

ERRATUM (Munro's patent, “ Abstracts of Patents,” No, 3311).— For “ Run 
cast tron into properly shaped drills,” read ** chills.” 





MESSRS. KENDALL AND GENT’S WHEEL CUTTING MACHINERY. 
(70 the Editor of The Engineer.) 

SIR,—We shall be glad if you will kindly correct a slight, though important 
omission, in your notice of our self-acting wheel-cutting machine in your im- 
pression of last week. In the sentence, ‘‘ Which, on an average, cut about 
1000 teeth per day,” the word “‘ each ” should be inserted, in order to show that 
each machine will cut about 1000 teeth per day. KENDALL and GENT. 

Victoria Works, Springfield, Salford, Manchester, 

Jane 15th, 1868, ———— 
GOODS ENGINE FOR THE MADRAS RAILWAY. 
(To the Editor of The Engineer.) 

8IR,—The goods engine illustrated in your last publication, No. 650, p. 428, 
was designed and originally constructed by us, to the order of John Hawkshaw, 
Esq., for the Madras Kailway Company. BEYER; PEACOCK, and Co, 
Gorton Foundry, Manchester, June 17th, 1868. 


ICE MAKING. 
(To the Editor of The Engineer.) 
Srmz,—Can any of your correspondents tell me what would be the probable 
demand and price for frozen filtered epring water through 
* jane 16th, 1968. 
[A letter from this correspondent lies at our office for “ B. W. 3."~Ep. E,] 


sion, 
AL UNITED SERVICE INSTITUTION.—Friday, June 26th.—“ The Battle 
of Kéniggratz,” by Colonel Beauchamp Walker, Military Attaché, Berlin, 


THE ENGINEER can be had, by order, from any newsagent in town 5 
at the various raihocay 3 oF th cam, prepared, be cuppiied deed ee, 


the office on the following terms paid in advance): 
vearly c to dade somtens ait i 
vcatre charge ls. 6d, 


‘pt to their, 





letters and communications to be addressed to the Editor of THR ENGINEER, 
163, Strand, London, W.C. 


SE 














MARRIAGE, 
On the 10th inst., WILLIAM VARDON PATERSON, Eeq., C.E., to HENRIETTA 
CECILIA SUTHERLAND, second daughter of the late Henry Armstrong, Esq. 


meet: wap g-song 84 years; 
y. Marton and uen''Sceewoaie. 
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THE WHITWORTH EXHIBITIONS. 


Untit the feeling of emulation is awaxened-in the 
human breast, self-improvement will necessarily be - slow 
and protracted and until there is an inducement, a 
tangible inducement, offered to mankind, they’ are more 
prone to neglect than to avail themselves of the advantages 
at their di So much has been said respecting 
technical education, so much has been advanced in 
unfavourable, and at the same time truthful, comparison 
between the relative moral and mental status of our 
own mechanics and workmen, and th belonging: to 
continental establishments, that the subject has become 
threadbare. No valid reason has ever been given,no satisfac- 
tory explanation has been offered, that will account for the 
difference which it is admitted exists; and it is 
questionable whether we should’ even now be alive 
to the fact, or whether we should recognise the gravity 
of our situation, were it not that the most unobservant 
can perceive that our once boasted iron monopoly is 
no longer within our grasp, and that the shores 
of the Thames no more re-echo to the sound of the 
hammer and the anvil, Those*who find it aldifficult matter 
to acknowledge, much less to justify, the made 
by our Continental neighbours in everything pertainin 
to the manufacture and application of -iron, shoul 
investigate the causes that have led to so unexpected a 
result. They should bear in mind that where a foreigner 
may be led an Englishman must be driven. The answer to 
this might be—well, drive him,then. You have compulsory 
sanitary measures, you have made the omission to vac- 
cinate children a penal offence; you have exerted the law in 
favour of the physical condition —then make technical educa- 
tion compulsory, and exert the law in favour of the moral 
and mental condition of the working population. To the 
exertion of the prerogative in a degree so extreme there 
are many objections—objections in which we fully concur, 
not only as the measure would be prejudicial to the liberty 
of the subject, but also not calculated to accomplish the 
end in view. 

Admitting, therefore, that, for the present, compulsory 
technical education is not advisable, the other course open 
to pursuit is to hold out such inducements as may best 








_| tend to promote improvment. Education is but the 


means to an end, the shadow of the future sub- 
stance; and it is therefore no wonder that men generally 
prefer arriving, if possible, at the substance by a shorter 
route than that marked out by its only true delineator. 
Whatever may be the case in other countries, in our own 
unfortunately, the rewards of education are too often 
cae | maemo and comparative poverty; and it will be 
hard to persuade a man who has sufficient capital to start 
his son in a respectable business, to sink it—probably 
irredeemably —in sending him to run the hazardous gauntlet 
of a university career. A very tangible inducement has 
been recently held out to all those either intending or 
desiring to educate themselves for the profession of an 
engineer, and we trust that it may lead to what is evi- 
dently the wish of the munificent donor, and place the 
profession upon a more substantial, a more educated, and a 
more recognised basis than it has hitherto attained. The 
faculty of medicine has its certificates and diplomas; its 
members are deservedly treated with respect and confidence, 
and it is a penal offence to kill a man, except “ secundum 
artem.” From time immemorial the sword and the cassock 


; | have beenthe passwords to dignity and eminence; barristers- 


at-law are o Lord Chancellors, and attorney and 
gentleman are synonymous terms in legal phraseology. 

Thereis an old saying that “onemust not look a gift: horse 
in the mouth,” but on the present oceasion we shall —— 
a little upon the strict signification of the adage. ere 
is no source of evil more fruitful than misapplied bene- 
volence. Though the motive may be excellent and the 
heart rightly inclined, yet the act may be injudicious, and 
the judgment fallacious. While no one can fail to admire 
the patriotic munificence of Mr. Whitworth in creatin 
sixty exhibitions or premiums of the value of £25 each, an 
placing them at the disposal of various governing bodies, 
yet we are inclined to think that a little more judgment 
might have been exercised in the manner of their allot- 
ment. Bearing in mind that the object of these exhibitions 
is to enable candidates to compete for the £100 engineering 
scholarships, and that Mr. itworth has called in the 
aid of the Government to out his in its 
entirety, it t be reasonably su that those 
colleges and schools which the Government considers the 
best for imparting an ineering education, would have 
had the lion’s share of gentleman’s generosity. A 
glance at the selection made, will at once contradict this 
— and demonstrate that the opinion of Mr. 

tworth and that of the Secretary of State for India 
by po means in accord. 

Our readers are well — : 25 ical, and 
mining engineers are eligible for ian appointmen 
the cuemniaation for whieh is held usually every July, rm 
that with the view of affording facilities for the 


tion of candidates in different of the kingdom, a 
certain number of scholastic i ts are recognised 
by the Secretary of State as —_ Se 
instruction in uu sixty exhibitions, 
onthe leurs shane—ane allotted 46° iuicbatien: wala 

no college or school, as efficient to 
part engineering instruction to a candidate for an Indian 





intment. That so great a number of the exhibitions 
be bestowed upon Manchester is but nataral, and 
reflects honour wu the founder, who considers that 
his own le vay eg claims upon him than 
strangers, and he may thus the means of rewarding 
many who have laboured long and faithfully in his service. 
At the same time our observation is pertinent, and holds, 
when the subject is in a purely public light which 
is the only one in which donations so li pany 8 looked 
at. we have three exhibitions bestowed upon each 
of the universities of Oxford and Cambridge, although 
they are in the same category as Owen’s College, Man- 
chester, and do not possess efficient engineering schools. 
There is but one university which is endowed with a 
thoroughly bond engineering school, in which the pro- 
fessional curriculum extends over a period of three years, 
and embraces a theoretical and practical course not equalled 
in any other college. We allude to the University of 
Dublin, which is recognised by the Secretary of State for 
India, and to which one exhibition only ‘has been awarded. 
It certainly does not appear that discrimination has been 
exercised in the distribution of the exhibitions commensu- 
rate with their importance, due to the fact that though the 
money value is only £25, yet they have been established with 
the object of leading te the possession of £100. We 
confess that we fail to see the connection between an engi- 
neering education and tlt of our principal schools, such as 
Eton, Harrow, Charterhouse, or the smaller fry, such as 
Cheltenham, Clifton, Brighton, and others. Should these 
exhibitions be continued for another year, we trust that we 
shall witness a redistribution, more calculated to benefit, 
not _ + Sees at large, but those for whom they are really 
intended. 


ve 


EMIGRATION. 


Weregard itasasign of thetimes that we receive numerous 
letters from engineers of all classes, requesting our opinion 
as to the propriety of emigrating and seeking in another 
land that employment which is lacking here. To such 
queries we have but one reply, and that reply we propose 
to give here together with our reasons for giving it. It 
may or may not be prudent to emigrate, according to the 
conditions under which the emigrant lands in another 
country. Junior engineers, first-class fitters, foremen, &c., 
will act the most prudent part by remaining in this couutry 
unless special advantages are offered to each man indi- 
vidually abroad. It is impossible to embark on a more 
imprudent speculation than emigration adopted simply 
in the hope that employment will be found in another 
country which is sought in vain in this, We cannot better 
demonstrate the truth of this proposition than by consider- 
ing the prospects held out by different foreign countries. 

In Russia a deal of engineering work is being 
done, and there is no lack of employment for men of the 
right kind. Unfortunately the average English working 
engineer is not of the right kind. A manin Russia who 
can speak no language but English stands no chance of 
employment whatever except under special circumstances, 
to which we shall refer ina moment. Of late years the 
Russians have themselves devoted much attention to 
engineering studies; and they are becoming each day less 
dependent: on other nations for the organisation and 
practical application of mechanical ideas. In the higher 
walks of the profession, not only Russians but Frenchmen 
and Germans, especially the latter, fill nearly every post of 
emolument. German draughtsmen abound in Russian 
shops, even where these are conducted by Englishmen, 
They work for smaller pay, and possess higher technical 
abilities, the result of a better education, than most English 
draughtsmen ; and they apparently display an aptitude 
for picking up the language of the county not possessed 
by Englishmen. An English fitcer intending to emigrate 
to Russia ought, were it possible, to acquire a moderate 
knowledge of the language before he started. The man 
who can make himself understood in Russian will be tole- 
rably certain to obtain employment. Ignorant of this, and 
dropped down in a strange land, he will be the most mise- 
soho of creatures; and very little time will suffice to con- 
vince him that he cannot do better than get home again as 
soon as he can. It is to be regretted that there are no 
facilities for acquiring Russian in this country; were it 
otherwise Russia woul constitute not a bad field for emi- 
gration. The special circumstances to which we have referred 
as rendering a trip to Russia advisable, exist when the 
would-be emigrant knows that a berth is open for him, or 
when he friends in the country able and willing 
to give him employment, or to assist him in obtaining it. 
To those who are Bent on finding their way to St. Peters- 
burg, or some other of the principal towns, we offer a word 
of advice. In most of our large engineering works will be 
found men who have at some time been sent out to Russia 

the firm which they serve to put up machinery. From 

ese men much good counsel and valuable information 

may be obtained, and no trouble should be spared in 
consulting them. 

Of France and Germany it is unnecessary to say much. . 
E men speaking French or German have probably as 
much chance of, et there as in this country— 
certainly not more. ose ignorant of the have 
ey have influential frien 
and this statement applies alike to the trained civi 

i and the fitter. Spain, Portugal, 
Ttaly, and \Greece =. openi for omens wn ; 
at present, and agai wo countries especially | 
much may be saidon the ground of the poverty of the popu- , 

en, 
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filled up, not by chance immigrants, but by men specially 
invited over by friends already in the country; and it 1s 
to be borne in mind that Turkey is one of the worst places 
in the world fora man without a permanent engagement. 
There is no such thing as job work. There are no 
measures; a man is either in receipt of full wages or of 
nothing. The expense of a trip to Turkey is not very 
considerable, By sea it can possibly be accomplished from 
Liverpool to Constantinople for about £15—certainly for 
£20; by way of Marseilles for about £35, and in much less 
time, 

Turning further from home we find in South Africa a 
colony to which a few engineers have gone and done well. 
In the first instance these men, as a rule, have abandoned 
their calling and taken to agriculture; subsequently occa- 
sions have arisen for their services, and they have resumed 
their original avocations. We think our readers will agree 
with us that the Cape, under such conditions, offers no 
great inducement to the emigrant. In Australia there are 
far too many engineers at this moment for the work to be 
done. London is not more overstocked than Melbourne, 
or any other large town in the country. New Zealand is 
a far better field for emigration; and a man who can 
turn farmer if need be, may do worse things than find his 
way to the Antipodes, There is a moderate and increasin 
demand for agricultural machinery, small castings, smiths 
work, &c., and there are not a few small establishments 
where fitters, moulders, and smiths may find employment; 
but as a rule vacancies are filled up, by friends or rela- 
tives of the owners. A man possessing a little money and 
a knowledge of some branch of engineering erects a small 
foundry, we will suppose, which with the assistance 
possibly of a son he carries on for some time. Business 
increases and he wants more aid, which he obtains not by 
employing anyone offering himself, but by writing home, 
and asking some friend or relative to join him. Outsiders 
thus remain outsiders to the end, 

But two countries remain for consideration—India and 
America. The first may be dismissed in a moment; no 
one should try the country unless he has friends there or 
is specially asked to go, As regards America it is not 
easy to speak. In the southern continent work is not 
unfrequently executed by English hands and_ brains, 
especially in mining districts, But he would, indeed, be a 
rash man who proceeded to Brazil or Peru on speculation, 
As regards the United States, we have to deal with con- 
ditions nearly analogous to those existing in this country. 
The market is overstocked, and, to all intents and purposes, 
engineers are just as well off here as there. We give in 
another place an extract from a New York paper, which 
speaks volumes on this peint. 

It is easy to arrive at a general conclusion from our 
hasty summary of the prospects offered to engineers in 
different parts of the world. In the first place, some 
knowledge of the language of the country to which the 
emigrant is about to proceed is of the most vital im- 
portance ; in the second, the man without friends already in 
a sense naturalised, has to compete with the emigrant 
having friends, and as a rule he is beaten. Good introduc- 
tions are of the utmost importance, and so are testi- 
monials from firms of world-wide reputation, Too much 
care cannot be taken by the emigrant on his arrival in a 
strange land at once to establish a character for sobriety and 
respectability. Through ignorance this reputation is often 
forfeited. The emigrant gets into improper hands, A 
stranger to the language, he hails as friends men who can 
speak his own tongue, and he is thus led to take up his 
quarters in streets or houses of doubtful repute, and to 
associate with men held in utter contempt by honest natives. 
He may count himself fortunate if he is not robbed of every 
farthing he possesses in the first few days after he lands, 
especially in such towns as New York. To young, active, 
energetic men, openings present themselves occasionally 
which render speculative emigration desirable. Those with 
wives andchildrenshould think twice before they bring their 
families to what is to them a new world. The choice lyin 
only between absolute hopeless idleness in this country an 
the chance of work in another, the engineer may 
emigrate; but he will be guilty of an act to be bitterly re- 
pented of if he throws up a good or even a tolerably good 
berth for the chance of bettering himself abroad. 
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Land and Marine Surveying in Reference to the Preparation of 
Plans for Roads and Railways, Canals, Rivers, Towns, Water 
Supplies, Docks and Harbours, with Description and Use of 
Jnstruments. By W. Davies Haskott, Civil Engineer, Author 
of “The Engiueer’s, Mining Surveyor’s, and Contractor's 
Field Book,” “Examples of Bridge, and Viaduct Construction, 
of Masonry, Timber, and Iron, &c.” London: Lockwood and 
Co., 7, Stationer’s Hall-court, 1868. 

Tue present treatise from the pen of Mr. Haskoll is simply 

a revised, epitomised, and much improved edition of his 

work, “The Practice of Engineering Fieldwork,” the two 

volumes of which have been previously given to the public 
at a price which, we should imagine, has seriously inter- 
fered with their being properly appreciated. So much, at 
least, might be inferred from the price affixed to “ Land 
and Marine Surveying,” which is just one-half of that of 
either of the volumes of the former work, and there is no 
comparison with respect to the manner in which they 
are respectively got up. It has often been remarked 
that for the purposes of instruction, language too 
simple in style and character cannot be employed, 
but at the same time there are degrees in instruction, and 

a wide difference exists between simplicity and puerility of 

style. It is a grave mistake to suppose that instruction is 


independent of the manner in which it is imparted, or that 
the person who thirsts most eagerly for the “ Pierian 
spring” is altogether indifferent to the taste that accom- 
panies the draught. Fortunately for Mr. Haskoll, engi- 
neers are, as a rule, not very “exigeant” in such matters, 
and we shall, therefore, not quarrel with our author re- 
specting the style and language he chooses to adopt, pro- 





vided the knowledge communicated thereby is calculated 
to benefit those for whom it is intended. There is no ques- 
tion but that it is quite time the old Gunter’s chain, with 
its troublesome and useless subdivisions into links of 
7°92in. in length, was abandoned in favour of the 100ft. 
chain. The advantages the former psa with respect 
to readily ascertaining the acreage o: i 

nary than real, and are considerably more than counter- 
balanced by the many disadvan attached to it in other 
particulars. Apropos to the subject, it might be stated 
that a thorough revision of the engineering portion of the 
standing orders of the Lords and Commons is very much 
needed. The scales at present, in accordance with which 
all plans and sections must be prepared, are of a completely 
obsolete pattern, and constitute strong evidence and forcible 
examples of our national no-system of measures, The pro- 
priety of a reasonable alteration is especially apparent, 
when so much attention has recently been directed to 
the decimal and other improved metrical systems. 

That large surveys can be accurately carried out by 
means of the chain only is amply proved by the numerous 
existing examples of estate and parish surveys; but where 
the area to be embraced is large, and great accuracy is 
required, the use of instruments becomes indispensable, 
Plate 3 would have been of greater value to the pupil 
and student if the whole of the field notes relating to the 

lan in Fig. 17 had been given. In that case it would 
fom afforded an excellent example for the beginner to have 
worked out from the notes, and compared his results with 
the plan, which would have been a kind of key. As the 
notes stand they are of no use to the experienced surveyor, 
and but very partially so to those who, as the author him- 
self styles them, “know nothing whatever on the subject.” 
The first three chapters contain minute practical instruc- 
tions for the field and office work necessary for completing 
a survey by the chain only, without the assistance of 
instrumental agency, and the manner in which the direc- 
tions are communicated stamp the author as a first-rate 
surveyor himself. Although most of the ingenious devices 
and tours de force practised by old bands of any profes- 
sion or trade are best learnt and most effectively impressed 
on the memory by being imparted vivd voce, yet this does 
not detract from the benefit obtained by a course of pre- 
liminary study, There is but one instrument which is 
really suitable for trigonometrical surveys, and that is the 
theodolite. It is, par excellence, the surveyor’s mainstay, 
and an attempt to use other instruments in its t migpe is, at 
the best, but a makeshift. It is true that, under certain 
circumstances, the box sextant from its portability, 
accuracy, and simplicity of manipulation, constitutes a 
most valuable little auxiliary. We have checked work 
with the theodolite, in which the angles have been taken by 
the sextant, and the difference was practically inappreciable. 
From the fact that it requires no tripod or support, but is 
simply held in the hand, angles can be observed with great 
rapidity by it, but to use it for the purpose of laying out 
railway curves, as we have seen advocated, is an absurdity. 
In this instance the employment of the theodolite is indis- 
peusable. We do not regard mere compasses or circum- 
ferenters as strictly belonging to the category of surveying 
instruments, although perhaps an exception should be 
made in the case of the prismatic compass. This little 
instrument was used by the Ordnance Surveyors in filling 
in the details of our great national trigonometrical surve 
after the main lines had all been laid down and checked. 
It is, however, a very troublesome instrument, and even in 
calm weather, and with the aid of a tripod stand, requires 
a good deal of practice to give accurate observations, 
justly deserves the title of ricketty, particularly when the 
weather is boisterous, and it has no other support but the 
hand of the observer. 

Mr. Haskoll describes and illustrates the three varieties 
of theodolites, namely, the cradle, transit, and Everest. 
Of these it may be remarked that the first is the easiest to 
adjust, the second the easiest to manipulate, particularly in 
reversing, and the third the easiest to set up. A great 
fault of the first two is due to the makers, The lower 
works, as they are termed; that is, the parallel plates—are 
much too small and light, and the instrument is thereby 
very unsteady. The parallel plates should have a diameter 
nearly equal to that of the divided horizontal limb, Let 
the reader glance at the illustration given of a transit 
theodolite at page 82, and then at that of the Everest at 
page 84, and compare the two. The first appears to be sup- 
ported upon, comparatively speaking, a mere point, while 
the latter has a base that is at once a guarantee for steadi- 
ness and freedom from vibration. Another practical point 
that is entirely overlooked in the construction of the cradle 
and transit theodolites is the position of the microscope for 
reading the horizontal limb. Everyone who has used a 
theodolite knows how extremely awkward it is to have to 
pull round the glass to obtain the reading, more particularly 
since, if it happens to be done rather quickly, it sometimes 
sticks and disarranges the whole instrumeut. Instead of 
being placed in the projecting inconvenient position it 
occupies in the cuts, it should be mounted on a hinge 
exactly over the verniers. It is only the verniers that are 
required to be read off, and by this plan the microscope 
would revolve with the vernier plate, and be always exactly 
where it was wanted, and never anywhere else. 

Although a deep acquaintance with plane trigonometry 
is not absolutely necessary for instrumental surveying, yet 
it should nevertheless be thoroughly acquired, as it is in 
fact the key to all scientific surveying. Our author in 
chapter VI. gives examples of the ordinary problems likely 
to arise, wisely leaving the student himself, if so disposed, 
to read up the subject in a treatise on trigonometry. A 
few simple equations suffice to solve nearly all the actual 
problems that will usually present themselves to the sur- 
veyor, but the manner in which to use them and to render 
them subservient to special cases, will depend altogether 
upon the knowledge and mathematical skill of the man 
himself, Let us take the case of right angle triangles: make 
C, B, to represent the sides, and C the hypotheneuse, 
and a, 6, ¢, the corresponding opposite angles, that is, a is 
the angle opposite to the side A and 6 to Be, and there- 
fore a known quantity equal to 90 deg. To find the value 
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of any side in terms either of the hypotheneuse or adjacent 


side, we have 
f° ss. ASO x sinsa=C x ad 
2=B.x~ tang. a=B x cotang d. 
These are the fundamental equations for solving all 
questions connected with right angle triangles, and by 
inverting and reducing them, the value for any particular 
side or angle can be obtained. Similarly for any plane 
winngie employing the same notation, but bearing in mind 
~ is not an hypothenuse nor ¢ equal toa right angle, we 


A=B x sinea _ © x sinea 
sine ¢ ~~ “sine ¢ 
and 
Bae x sine b 
sine ¢ 

There is one additional problem which arises in plane 
triangles not soluble by the above equations. It is that in 
which two sides and their included angle are given, and is 
the most complicated, so far as the working out is con- 
cerned, of all. Let A, B, be the two given sides, c the 
included angle, and suppose it is required to find either 
of the other angles, a@ or 6b, ‘The equations stand 


A +B: A—B::tang. @ + ©) tang, oe). 


pal But since 
a + b) 
2 


the anglec isgiven ( isa known quantity and equals 


(180 deg. =) . Solving for the unknown quantity we have 


(a + 6b) |. (A—B), 

2 (a + B) 
The sum and difference of the- two being found, it is 
simple addition or subtraction to find the value of either. 
We have known some intricate cases of the practical 
application of trigonometry, in laying out a curved piece 
of line across an inlet of the sea. Some excellent informa- 
tion is afforded by our author respecting the details of 
harbour and coast surveying and the taking of sound- 
ings. The latter is by no means an easy task to accom- 
plish readily and accurately in a swift tideway, par- 
ticularly if the surveyor has none but raw hands 
to assist him, which is frequently the case. Chapter XI. 
is devoted to waterworks, and is the only portion of 
the work which appears somewhat irrelevant to its 
title, and also superfluous, if we except the part relating to 
the gauging of streams and velocities of rivers. Much of 
this is to be found in pocket-books. The volume concludes 
with a practical chapter upon ordinary office routine work, 
such as the management of drawing paper, the use of the 
box of instruments, and directions for plotting and colour- 
ing plans. This kind of work is of course best learnt in 
its proper place, which is an engineer’s office; but a preli- 
minary acquaintance with his future duties, will not be 
without benefit to the pupil. So far as the general get-up 
of the work is concerned, it is much superior to either of its 
predecessors, the lettering and figuring of the plans an- 
nexed to it, are clear and intelligible, and its moderate price 
will not fail to be a recommendation. 
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EXPERIMENTS aT SHOEBURYNESS. 


On the 16th inst. commenced the most important battle 
between guns and armour ever fought at Shoeburyness. 
The first assault on the Gibraltar shield, momentous in its 
results to a very limited extent, was conducted in secret. 
The members of the Ordnance Select Committee acted an 
imprudent part. They stirred up the wrath of every re- 
porter on the daily press, and a series of onslaughts on the 
Royal Engineers in general, and on Colonel Jervois and 
Colonel Inglisin particular, resulted. We are not of those who 
hold that all our experiments should be thrown open to the 
world ; nor do we think that it is the wisest policy to teach 
other nations that which they will not spend money to 
learn for themselves. But it is the policy most in favour 
with the people of England, and we therefore, with certain 
mental reservations, accept it as being the best. About 
Tuesday’s trial it was resolved that there should be no 
shadow of secrecy. Ifthe practice ground was not thrown 
open to all who chose to come, at least a sufficient number 
of men of position, or of science, were invited to render the 
slightest attempt at deception, had such a thing been 
dreamt of, impossjble. Over 400 gentlemen assembled 
round the targets at Shoeburyness, including in their 
number the Duke of Cambridge, Sir John Pakington, 
Lord Elcho, the Duc @’ Aumale, the Comte de Paris, Colonel 
Jervois, Colonel Campbell, Colonel Inglis, and many other 
noblemen and military engineers; while Mr. Hawkshaw, 
Mr. Gooch, and not a few able representatives of the civil 
branch of the profession watched the progress of events 
narrowly. We dwell particularly on this fact—that the 
utmost publicity was given to the proceedings, because the 
triumph of the shield over the guns was practically com- 
plete on Tuesday, and such a result is certain to raise 
doubts—real or expressed—as to the bond fide nature of 
the trial in the minds of many who can find no good thing 
in the deeds of the Royal Engineers. 

What was to be tested, or in what the test would 
consist, was accurately known to but a few of the visitors 
before their arrival on the practice ground. There a pro- 
grame was supplied to those fortunate enough to apply for 
one in time. But this programme was not adhered to as 
regards the charges fired, though in other respects it was 
accurate enough to be of service. Thus ran the first 
portion :— 

The object of these experiments is to test the resistance of the 
undermentioned structures to the fire of heavy guns : — 

1. One compartment or casemate of the Plymouth Breakwater 
Fort now in course of construction. It is faced with three din, 
plates on the east side of embrasure. There is an additional or 
fourth 5in. plate on the west side. 

2. One compartment or casemate of an experimental structure 
faced with iron of different thicknesses, viz,, Sin., 4jin., Gin., 4in., 
4}in. respectively, taken from E. to W. The Sin. plate rests 
against the pier, the three central plates and 2ft. of the plate on 
pr peed oR by hollow stringers. The backing of the 
shield proper is in with concrete, 














Jung 19, 1868. 





THE ENGINEER. 








3. Albin. rolled iron pee made by Messrs. Brown and Co. 

4. A 15in. hammered iron plate made by the Thames Iron- 
works Company. P 

_5, A masonry wall erected 1865, 11ft. 2in. in thickness, 7ft, Sin. 
high, of conerete and brick, strengthened by means of 2in. iron 
cramps holding 5in, planks and supported by 4jin. rails tied 
horizontally at the which are also held by the cram 

6. A masonry granite backed by brick, in all 10ft. thick, 
faced with 4}in. plates, leaving an interval of liin. between the 
plates and the face of the wall, which interval is filled in with 
concrete. The plates are tied to vertical iron stringers by 2}in. 
bolts, which sti , in their turn, are held to the wall by 2din. 
bolts, which pass ugh 5ft. of granite, and are secured by screw 
nuts behind. 

7. A gun shield commenced by the Millwall Iron Company 1865, 
erected 1868. It isin three thicknesses, the lower plate 9in., left 
upper plate 6in., right upper plate 6in., faced with three lin, 
plates, the whole supported by holiow stringers and 12in, girders 
and filled in with o 

The information thus conveyed is not very minute, 
but it is to be borne in mind that excellent lithographs were 
exhibited for the benefit of all who chose to examine them, 
from which it was very easy to obtain accurate information. 


A special train left Fenchurch-street station nominally 
at 9 a.m., really at 10 minutes past, According wo the Z'imes 
reporter this train was provided by the Government, from 
which it might be assumed that the British taxpayer 
will be charged with the fares of the 350 gentlemen or so who 
left Fenchurch-street for Shoeburyness. To set the tax- 
payer’s mind at ease we may state that the Government had 
no more to do with providing the train than was involved 
in sending information to the Great Eastern Company 
that a train would be wanted. Each passenger paid for his 
own ticket, The train ran right through to Southend, a 
distance of forty miles, in as nearly as possiblean hour. Many 
were the speculations on the way down as to how the four 
miles between Southend and Shoeburyness were to be tra- 
versed, The problem was quickly solved. Rumour had 
spoken in Southend, and the vehicle owners of Southend had 
risen as one man with the occasion and grappled with their 
difficulties, Every possible variety of machine known 
at the seaside, and admitting of being drawn by horses 
on a public road, was pressed into the service of the 
visitors, Even then accommodation was limited; general 
officers and members of Parliament were glad of a place in 
the only omnibus, or to crush into one of those baskets 
on wheels, peculiar to watering-places, and rendered 
immortal by r Leech, as the conveyance in which 
“gents took theirselyes home from the wash.” The road 
to Shoeburyness was a reminiscence of a Derby day, with 
only part of the fun. The dust was excessive, and to avoid 
it each driver tried to get before his neighbour, The 
horses of Southend will hold the 16th of June as a day to 
be marked with black chalk to the ends of their lives. As 
the road was narrow, racing was not unattended with 
risk, No more serious accident occurred, however, than 
the upsetting of a “washing basket” in turning a sharp 
corner. Arrived at the entrance gate to Shoeburyness 
practice grounds, and having paid a fare, the amount of 
which was based onthe excellent rule thatevery drivershould 
get all the money he was able, each visitor was handed in 
exchange for his admission ticket another, the contents 
of which we give, as it explains some regulations for 
keeping the range very clearly:— 

Orders by the Commandant.—On the bugle sounding to clear the 
ground visitors are requested to go to the splinter proofs marked 
by flags of the same colour as their tickets. No persons will be 
allowed to leave the splinter proofs after the guns are fired, until 
the bugle sounds, Luncheon will be provided, from | till 4, in a 
building fitted up, and marked by a blue, red, and white flag. 
There will be no admittance to the officers’ mess except by special 
invitations, 

The colours varied with the position of the visitor as 
member of Parliament, officer, or general visitor, 

Shoebury practice ground is a flat piece of land about 
400 yards wide and nearly a mile long, running by the sea 
shore at the very outfall of the Thames, the flat belt 
merging inland into a gentle hill, at the top of which are 
the barracks. It is protected from the inroads of the sea 
by a low embankment and a short shingle beach, the latter 
running down to the edge of a dreary expanse of mud, 
stretching out miles to sea when the tide is out. ‘the 
shields to be tested stood close to the embankment, looking 
north to the practice ground, the battery consisting, 
first — beginning at the west—of the Rodman ldin. 
gun. Next came an 18-ton 10in, Woolwich rifle ; 
then one of Mr, Fraser’s twenty-three ton 12in. 600lb.; 
then a Yin. twelve ton gun, and, finally, a 7in. seven ton 
gun, constituting the heaviest battery ever opposed at 200 
yards range to a target. Now for the structure to resist 
this imposing display of ordnance. 


_No. 1 in the foregoing official programme, the representa- 
tive casemate of the Plymouth Fort, was made up at the 
west end of three Sin. thickness of iron, consisting first 
of two din. plates superimposed, the outer plates running 
horizontally; the next plates inside crossing them at 
right angles, and resting on a backing of 5in. planks 
of iron, 164in. wide. ‘lhese were secured to vertical 
ribs about 3ft. from centre to centre, consisting each 
of 5in. bars of rolled iron, 12in. deep, with a bin. 
beam of oak bolted between them. The Palliser 
bolts were 3in. diameter, with conical heads upset on 
the shank. The washers consisted of iron saucers with 
oak rings let into the concavity to provide elasticity. ‘The 
bolts passed through the wood cheeks in the vertical frames, 
and the nuts took their bearing on horizontal clips, through 
which the bolts passed, the ends of the clips being turned 
down over the iron at each side. The port was very 
small, being intended for a muzzle pivoting gun, 
the top of the target turned over to protect 
the front edge of a bomb-proof covering to the casemate 
inside, which was of vaulted brick, covered to a depth of 
3ft. or 4ft. with concrete made of asphalte and iron borings. 
The base of the target rested ona heavy granite foundation 
or plinth, The arrangement is such that the brickwork is 
almost clear of the shield, and independently supported, so 
that concussion on the armour cannot atiect it. ‘To the 
west side of the port, a 5-in. plate was added to bring the 
thickness up to 2Uin. of iron. ‘Ihis plate was about 4ft. wide, 
and was put on to show how easily the fort can be strength. 


ened, if necessary. A plate of lead, hardened with a little 
zine, and about tin. thick, was" interposed between this 
extra plate and the next under it. Between the next two 
plates leather was introduced with a similar object. 
Shield 2 is pretty fully described in the programme. 
We have not space to describe it more in detail this week. 
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Nos. 3, 4, 5, and 6 require no more particular 
than that already given. No’ 7 shield we shall illustrate 
in our next impression, when detailing the results of the 
experiments against it. 

According to the programme it was intended to fire with 
reduced charges, as shown in the following table : — 


Actual Distance of Battery, 200 Yards, 






























































On the way down from London, however, after an 
official consultation, it was decided that, in order to avoid 
all chance of cavil, full service charges should be employed, 
and the only guns used on Tuesday were the 23-ton 600- 
pounders and the Rodman l65in, 

After ample time had been allowed to everyone for the 
inspection of shields and guns, the bugle sounded about 
1l a.m., and the visitors retired to their splinter-proof 
shelters. ‘These consist of structures of earth covered with 
sand-bags resting on heavy timbers, The first round con- 
sisted of a 6021b. conical chilled shot, fired with 76 lb, of 
pellet powder. It struck on the western proper left 
side of the extra covering plate, about 12in. from the edge, 
and about 2ft. Gin. above the granite plinth, right over one 
of the inner vertical beams, ‘Lhe shot penetrated 13in., and 
was broken and thrown back. The corner of the outer 
plate was split, but did not fall off. ‘The vertical beam 


driven in several inches, the damage, on the whole, being 
very small, 

The next round was similar in all respects, except that 
a 587 Ib. shell, with a bursting charge of 13 lb. 2 0z., was 
used instead of shot. The shell struck just on the juncture 


port. 


ever the first splinter proof a distance of 200 yards, The 


at a vertical beam, and driven in a couple of inches. ‘I'he 
lead betweeti the plates was squeezed out in great flakes. 
Some of the bolts were bent, and others nearly lrew the nuts 
through the washers, but none broke. Fragments of the 
shell embedded themselves deeply in the edges of the port, 
and ina nut close to it after a very curious fashion— 
damage very slight; all three plates over the embrasure 
were cracked, but the displacement was very small, except 
in the case of the inner plank. The middle plate of the 
three stood best, and appeared to be of superior quality. 
From the effect pruduced on some of the washers it was 
evident that, at the moment of the impact, whole plates 
bent inward and recovered themselves again, 

The third and fourth rounds were the most interesting fired. 
They set at rest once and for all the disputed merits of the 
Rodman gun. ‘The first round was fired with 83} lb. of 
English powder, equivalent to the Loasted charge of 
100 lb, of American powder, and a 430 lb. spherical shot. 
The gun was aimed at a point about 8ft. above the granite 
plinth ; but the shot appeared to droop from the 
moment it left the muzzle. At a point about 106 yards 
from the gun it just grazed the sill of one of the frames 
of the Navez velocity measurer, merely splintering 
the wood slightly. It then proceeded a little further, just 
skimming the top of the grass, and subsequently barely 
scoring the turf for a distance of 20ft., it rose a little and 
struck the target close to the bottom over a vertical 
frame, near the middle of the extra plate, making an 
indent 4tin. deep and l3in. in diameter. No further 
damage was done outside. The vertical frame was slightly 
bent. Penetrate the shot did not, even the outer plate; as to 
racking, the effect was practically ni/. As it was considered 
probable that exception might be taken to the shot because 
of the graze, a second was tired. The ball struck high up 
on the same plate, cracked the outer plate for I4in., 
made an indent 44in. deep, and bent the vertical bars a 
little, damage insignificant. These two rounds prove 
conclusively that, in the first place, Plymouth Fort 
might be battered all day by Rodman guns firing 60lb. 
of American powder at 200 yards range and not be 
much the worse, and that for ali the purposes of warfare it 
is probably barely equal to our 7-ton gun, and is certainly 
utterly inefficient as compared with our 23-ton gun. 

The next round was the most destructive tired. The 
charge was 76 lb. of pellet powder and a 597 lb. chilled 
shot. It struck the extra plate nearly over a vertical 
support, making an indent of 13°4in. deep. A piece 14in. 
by L63in. was broken out of the inner horizontal plank, 
and thrown thirty yards behind the target, shot not 
through, splinters none; one bolt broken, but the nut 
only tell inside the embrasure. A piece was broken out 
of the inner plate next inside the plank; a 3in. bolt 
was driven right out. The vertical frame was bent; the 
damage was considerable, but not serious. The plank 
broken was not of good quality, and we can state, from 
careful inspection, that the injury was by no meaus so 
great as the correspondents of the daily papers would have 
their readers believe. ‘The bolts broken showed a highly 
crystalline fracture, due to the upsetting of the head in 
the process of manufacture, 

The next round was fired at the target where it was but 





ldin. thick. It struck near the upper proper right hand 
corner of the port exactly over an inner rib,j which was 


was bent in about half an inch; a bolt was broken, and | 





of the extra plate and the rest of the target, close over the | D&8F mat a 
A part of the shell, weighing some 50 Ib., flew clean | 22in. This brought the experiments to a close for the day, 


external injury to the shield was very trifling. Inside, the | 
plank immediately over the port, was broken through | 


Ordnance. Projectile. For 200 yards. | For 500 yards. For 1000 yards. 
= he ee —— a.” 7 a2 _ —_ “. on ire ° See SP 
| Res} Sue E| z B28 Ze. | Siz 
| Charge | = 22 See => Ss PS Sz 
Dia- | Bas | Total [mow S| Boe | Total ipo e S5= | Total 
Natare. Weight.| Weight.) or, cs gee “energy. BES ¢ | Charee. ets cane. Hh Charge. se8 R- = fis 
ol a 8] es a SE get a5 
tons. Ib. in. — ) ft. | ft. tons, | ft.toms./ Ib, ft. ft. tons, | ft. tons. | Ib. ft. | ft. tons. | ft. tons. 
(Service | 
19m, rifled., ..| 23 600 11-92 76 1159 | 5588 | 149°2 623 1128 | 5294 1414 57} 1081 4862 129°8 
Pellet. | L. G. R.L 
10in. rifled.. .. 18 400 9:92 60 1264 | 4431 1422 | 55 1226 | 4169 | 133°8 48 1168 | 3784 | lele 
R. L.G L.G@ R.L.G ‘ 
9in, rifled... .. 12 250 8°92 43 1303 2943 105°0 1252 | 2717 97-0 al 1175 | 2393 854 
R. L. G. . L. G. R. L.G 
Tin. rifled... .. 7 115 692 22 1441 | 1656 76°2 18 1332 1415 65"1 144 1219 1185 545 
‘ R. L.G. | R.L. G. R. L.G.) 
5in. Rodman | " ; 
19 451 14°89 50* 1161 | 4215 90°1 43 1083 | 3668 784 33 974 | 2967 63°4 
smooth-bored R.L, G. RL. G R. L. a 
* Equivalent to the service charge of American powder, viz., 60 lb. 


slightly One plank was broken across close to the 
upright, bent in some inches; shot not through. 
A bolt was shorn off close to the nut, showing a beautiful 
fibrous fracture, . Damage inconsiderable. 

The seventh round was pee in all respects, save 
that a 586 lb, chilled shell with a bursting charge 
of 13 lb, 2 oz, of powder was used, It struck just 
under the last shot. The point stuck in the plate, and 
the force of the explosion was wasted to the rear. Indent 
to first row of studs; buckle, 2°2in.; bolt over hole 
broken; bottom of longitudinal rear plate bent, and rear 
12in, vertical support bent 34in.; elm between vertical 12in. 
supports split, and that part near the port driven back 1 jin. 
more than by last shot; small bolt, ldin, long, driven 30 
yards to the rear; another bolt driven back 4in. 

This round concluded for the day the experiments against 
the Plymouth Fort target, the next two rounds were fired 
with 76 lb. of powder and 600 ib. shot, one at a L5in, rolled 
plate by John Brown and Co., Sheffield, unbacked. The 
shot did not get through, but the plate was bulged 
at the back, indent 114. The second round was 
fired at a 1l5in, hammered plate, sent by the Thames 
Ironworks Company. Unfortunately the shot struck 
near the lower edge, taking out a piece 124in. by 


and the visitors found their way back to London by a 


| special train leaving Southend at 5,15, 





The experiments were resumedon Wednesday and yester- 
day. We cannot find space this week for more than a short 
notice of the practice on Wednesday, which consisted of a 
continuance of the fire against the Plymouth shield, and of 
some additional shots at the two single l5in. plates. A 
rope mantlet was put in place a few feet to the rear. 
The first round was fired from the Rodman gun, with a 
round shot of 450 lb., charge 83} 1b. This was aimed at 
the left-hand, or 15in. part of the shield, and struck in 
front of an upright standard, making an indent of 7in., 
but doing very little further damage behind, although it 
struck a place that had been much punished already. 

Next came a shot from the 23-ton gun, with 76 Jb. 
charge. It struck below the porthole, 2ft, Jin. from the 
ground, one foot from the vertical standard to the left of the 
embrasure. The point of the shot penetrated 12in. or 13in., 
cracking the plate at the near corner of the porthole, In 
the rear the damage was considerable, the inner layer of 
Sin. iron being bulged out and tora open. Three bolts 
near the spot were strained—one very much, but not 
broken, 4 

‘The third round was a shell from the same gun; it struck 
at the 15in.-side, fair between the standards 3ft. from the 
left hand of the target and 64ft, from the ground, It went 
through the plates, breaking and turning the inner plank 
against the pier behind, 

The fourth round was a shell from the 18-ton gun, fired 
with 601lb. of powder, the bursting charge in the shell 
being 101b, It was aimed at the same part of the target 
as the former rounds, and struck between the standards 
4ft. from the ground, and about 2ft. to the left of the Red- 
man shot, breaking off the piece of the front plate lying 
between them. ‘The shell passed through the shield and 
exploded inside. 

‘The fifth round with the same gun and projectile as the 
last: the shell penetrated 16}in., and stuck in the 
plate, the bursting charge exploding outside. A piece of 
the inner plate, about 2ft. 6in. long by 15in. wide, extend- 
ing horizontally between this shot and the former one, and 
weighing 5cwt. or 6 ewt., was broken off and projected to 
the rear, striking the rope mantlet which hung down 5ft. 
away. Lt rebounded from it, and fell on the ground, A 
fragment of the hind part of the shell entered the port- 
hole, and this also struck the mantlet, but did not pass 
through. 

The 15in. hammered plate was then fired at, The 600 Ib. 
shot struck 15in. from the top edge, and broke the plate 
completely in half, driving the two huge fragments, weigh- 
ing about five tons each, 20ft. asunder. 

‘he rolled plate was fired at again with a shot anda 
shell from the 10in. gun, charge 60 lb. The shot struck in 
the middle of the width of the plate, about 2ft. Gin. from 
one end; it penetrated 10in., and caused no damage 
beyond a bulge and a star crack at the back, of the same 
kind as the formerround. Curiously cnough, however, the 
jar from this shot opened a crack at the place of the o 
vious one, extending across the plate and nearly half 
through the thickness, The 10in. shell struck within a 
foot of the hole made by the shot fired on ‘Tuesday; it 
penetrated 12in., making another bulge behind. 

The great length to which this article has extended 
renders it impossible for us to consider the results of the 
trial in the present impression. We shall retura to the 
subject when the whole programme has been carried out, 
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AFRICAN EXPLORATION BOAT, -FAUGH-A-BALLAGH. 


BUILT BY MESSRS. WALPOLE, WEBB, AND BEWLEY, DUBLIN. 











WE illustrate, in the annexed engraving, a remarkable explora- 
tion steamer, constructed by Messrs. Walpole, Webb, and Bewley, 
Engineers and Shipbuilders, Dublin, for Captain Faulkner’s expe- 
dition to Lake Nyanza, The problem to be solved by this peculiar 
little craft was"the possibility of building a steamer that could be 





taken asunder and put together again at pleasure without the aid 
of skilled labour, and no piece of which was to weigh more than 
801b. It was stipulated that the launch should carry 17 tons 
dead weight on 3ft. draught, and that she should be competent to 
navigate the stormy lake with safety. The Faugh-a-ballagh is 
50ft. in length, 11ft. beam, and 6ft. deep. She is built through- 
out of charcoal iron, No. 12, B.W.B., thick, and each plate is 
framed in angle iron. The moulded edges are held together by 
screw bolts and nuts, so that nb rivets are By taking out 
the bolts the boat can at once be taken to pieces for carriage. In 
all wag are aoe pieces = a . a pellech is put 
together on the same principle. ‘augh-a-| (Anglice 
Clear-the-Way) was tested last month in Dublin Bay with great 
success. She was perfectly staunch, and attained an average speed 
under steam of nearly six knots, which, as her power is very 

derate, is a satisfactory result. Within twenty-four hours after 
the trial she was asunder, and then packed for shipment to 
Southampton. The expedition left by the Cape Mail Steamer 
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Cambrian on the 9th inst. Captain Faulkner anticipates that he 

| will fully determine the extent of Lake Nyanza, and possibly of 
others of the great lakes of Central Africa. We wish him all the 
success he can desire. 


| FOREIGN CONTEMPORARY PUBLICATIONS. 





We find in the transactions of the Société des Ingenieurs 
Civils, that at a meeting which took place on the 15th 

| May, M. Ivan Flachat, at the request of the president, gave 
| the following particulars respecting the narrow gauge line 
| of railway between Commentry and the Canal du Berri :— 
“The line from Commentry to the Canal du Berri was 

| established to place the canal in communication with the coal 
mines of Commentry. The canal commences at Montlucon, 
Commentry being at so great an elevation as to render it impos- 
sible to commence it there on account of the number of locks 
which would have been necessary, and the difficulty of feeding 
them. The only resource, therefore, for the necessary communi- 
cation was a railway, which could be made either by a con- 
tinuous incline of about 1 in 66, following the banks of 
a stream, or by using two inclined planes to overcome the 
difference of altitude, and then following the table-land to the 
coal-pits. It was a matter of choice, as there was at that time 
no other railway even projected in that part of France, and con- 
sequently it was not nec to take into consideration the 
agreement with the general network. The examination of the 
plans led to a decision in favour of the latter course. The banks 
of the stream are very steep, and the price of the ground would 
have been high; besides, the chief traffic being downwards, the 
inclined planes could be made use of to raise the returning empty 
wagons by the weight of the descending full ones to thelevelof the 
table-land, whence they could be easily brought to the mine. 
The adoption of a continuous incline would, on the contrary, 
have entailed considerable working expense, whether ascending 
or descending, by the continual use of brakes and the wear of the 
These considerations are justified by what is actually 
occurring on the line from Montlucon to Moulins, between 
Commentry and Montlucon, where the line of the stream has 











been followed with the ordinary gauge. The work is per- 
formed under favourable circumstances, and yet does not seem 
more economical than the narrow gauge, whilst the interest on 
the amount of capital expended weighs heavily on the enter- 


prise. 

The establishment of inclined planes worked by fixed engines 
being decided on, it became necessary to determine the gauge. 
Under such circumstances the greatest economy is obtained by 
running frequent and light trains. A gauge of 4ft. 10sin., with 
five to six ton wagons, as employed between Lyons and St. 
Etienne would have entailed great expense for ropes, drums, 
engines, &c., which would be considerably reduced by the em- 
ployment of a 3ft. 3in. gauge, which was also more useful on 
the surface of the mine. The horses easily manage the wagons 
separately, and branches can be made ata small outlay. The 
line has been found sufficient for a much greater traffic than 
that for which it was constructed. It amounts at present to 
400,000 tons a year down and 25,000 tons a year up. The 
junction with the 4ft. 104in. gauge is effected by a branch of 
3ft. 8in., which detaches itself from the wide line, and after 
having passed under the railway and a common road, runs 
alongside the goods station at a level high enough to tip the 
coal wagons into those of the Orleans Company. In the same 
manner the coal is delivered to the canal boats at Montlucon. 
The total length of line is about twelve miles, and the branch at 
the Commentry station about three-quarters of a mile. 
Independent of some other branches at the forge, &., one of 
which has curves of a hundred yards radius and an incline of 
1 in 100, the road is arranged for a total width ballasted of 
10ft., the rails of simple T-rail section weighing 35lb. to 
the yard, and resting on sleepers from 2ft. 9in. to 3ft. apart. 
The bridges and other works on the line are numerous as it 
crosses the water twice, though in general parallel to it. The 
first crossing is by a high viaduct, the second by a viaduct at 
the foot of an incline which attains an elevation of about 500ft. 
At Montlucon it crosses the Cher on a bridge at the bottom of a 
second inclined plane. The bridge is formed wide enough for 
four lines, from which are a number of points and crossings 
necessary for changing the wagons at the base of the incline. 
The viaducts were originally constructed with mason-work piers 
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oo air pad ia SORE Geo sued af 
replaced with plate gi t 
as embankments. Wen the in 
worked by horses, there being but one incline 
In 1852 the first locomotive was employed, the small width of 
the earthworks being, however, a dii tage, but the locomo- 
tives were successively improved by M. Florian, the director of 
mines, till the type exhibited in the Champ de Mars was 
ived at. 


The engines used on this line weigh about 15 tons empty, 
and 19 tons 15 cwt. when fully loaded. The weight is then thus 
divided, 6 tons 17 cwt. on the back axle and 6 tons 9 cwt. on 
each of the other two. The cylinders are slightly inclined, 
which allows the use of a f connecting rod, and by this 
means a little width is gained. The introduction of locomotives 
was made without any in the road but the introduction of 
some additional sk price of the wagons used on the 
3ft. 3in. gauge is not hig h; on the Commentry line the coal wagons 
cost about £20 apiece. ‘On other branches belonging to the 
same company, having the same gauge, and used for removing 
spoil, £28 to £32 was paid for wagons with brakes, whilst the 
flat wagons cost only £10. All these ns are without springs, 
and are on cast iron wheels. Under these circumstances it is 
difficult to give the cost of the line. Prices at the present day 
are very different from those of 1840 and 1844; the detailed 
accounts would probably be difficult to procure, and besides, the 
sum total includes the making of two inclined planes; on the 
other hand, several compensations have been paid, but the. ex- 

diture cannot amount to more than £7500 a mile. The 

ine and its accessories were projected and executed by M. Forey, 

under the direction of M. S. Mony, ex-president of the Society of 
Civil Engineers. 

A lengthy discussion followed at the close of M. Flachat’s 
narration, in which M. Richard advocated the employment in 
most cases of wide gauge with light rails; the majority of the 
meeting, however, favoured the narrow gauge for all such lines 
as the above. 

We find the following “On Heavy Forgings and Ingots” in the 
Zeitschrift des Vereines deutscher Ingenieure :— 

“Tf the of the iron trade is to be measured by the 

itude (combined with excellence) of the forgings made, the 
Paris Exhibition presented an interesting sight, for the principal 
works had all done their best to shine there in unwonted dimen- 
sions and weights. 

“In the castings from steel three things deserve attention: 
the great bell of the Bochum Company, weighing 14} tons; a 
polygonal ingot from the furnaces of Rive de Gier (de ent 
of Loire), weighing 25 tons ; and the giant ingot from pp of 

, Weighing 40 tons. Also worthy of notice amongst cast- 
ings are the celebrated Krupp’s great cannon, the other bells of 
the Bochum Company, and a set of twenty-two railway wagon 
wheels in one casting, nave to nave. 

“Tn cast iron pipes the French and Belgian manufacturers dis- 
tinguished themselves. The longest’ pipe exhibited was about 
33ft. The greatest diameter was in a cylinder intended for the 
pier of a bridge; it was 114ft. by 10ft. in height, and only 1°2in. 
in thickness. The stnallest proportional thickness was attained 
by a Belgian pipe of 194ft. long, and 27}in. in diameter, it 
amounted only to jths of an inch, and appeared to have been ob- 
tained with perfect uniformity throughout without the help of 


boring. 

“ A hitherto unsurpassed forging was exhibited from the works 
of the Rive de Gier Company, the crank shaft of a marine engine 
of 30 tons weight. 

“Tn the plate rolling process numerous German and French 
furnaces vied with each other, and éxhibited a very complet: 
assortment.” 

The Hérder Works exhibited two plates as follows or 
long by 3ft. wide, 3in. thick, weighing 2 tons 13 cwt.; 23}ft. 
long by 5ft. wide, and 3in. thick, weighing 2 tons 6} cwt. The 
latter of these two plates was not exceeded in breadth by any 
other solid forging, the remaining French productions did n + 
approach these dimensions. 

e work from vonay ma | was particularly remarkable ii: «. 
two following instances for the unusual length and thickness of 
the plates :—55ft. long by 3ft. 3in. wide, ljin. thick, weighing 
4 tons 17 cwt.; 14ft. 8in. long by 3ft. 4in. wide, 10in. hick, 
weighing 9 tons 13 cwt. 

"The Rive de Gier ironwork attained however, the greatest 
actual surface dimensions with the pro rtionally least thickness, 
and also showed the length to which the rulling of a block of 
iron can be continued. This wonderful plate was 62ft. long by 
5ft. wide,—,,in. thick, weighing 2 tons 174 cwt. 

On another side, in the d ent, were to be seen 
the t and heaviest iron plates:—30ft. long by 3ft. 4in. wide, 
6in. thick, weighing 114 tons; 8ft. long by 6ft. 6in. wide, 14in. 
thick, weighing 11 tons 124 cwt. 

The exhibition of girder iron was very considerable, by the 
manufacture of which the construction of ironwork can be 
facilitated. The Burbacher furnaces, Saarbriicker Ironworks 
Company, exhibited a very complete assortment of sections of I 
iron, from 50ft. long by 13in. deep downwards. 

The Commentry nworks showed, however, increased 
sections reaching to 3ft. 4in. deep. And the Rive de 
Gier furnaces attained the following proportions :—1065tt. 
long by lft. deep, and weighing 1 ton 8 cwt.; and 35ft. 
long by 3ft. 3in. deep, and weighing 2 tons 10 cwt. The advan- 
tage may, however, be questioned of these unusually high 
French sections of iron rolled from a single piece, over welded 
girders of two or three sections. The gradation of sections from 
the smallest to 3ft. 3in. in depth was a specious argument for the 
inference thatall were obtained by simple rolling. Formerly it was 
not denied that the deep girders for the docks at Marseilles were 
obtained by careful welding. In the Exhibition no reliable 
information could be obtained on the method of fabrication. 
However that may be, the employment of exceptionally deep 
girder iron is not yet well established ; its price is higher than 
that of the usual rivetted plate girder, and the material is not 
capable of adaptation in heavy bridge-work to the altering 
sections required. 

In Cosmos we find the following:—“ The study of the 


cry phy of the salts of thallium furnishes to Messrs. Lamy 
and Discloi some interesting results. The carbonate pre- 
sents all the external characteristics of native carbonate of lead 


for which it might be mistaken. The oxalates are more nume- 
rous than the corresponding salts of potassium; moreover, the 
more acid they are the more volatile they become, whilst the 
salts of potassium manifest a directly contrary tendency. The 
tartrates are remarkable for the size of the crystals, resembling 
those of Seignette salts. The pertartrate is dimorphous, and will 
assume any form if a crystal of the desired shape is dropped into 
the super-saturated solution.” 

For the better adjustment of compasses on board iron shi 
Monsieur Arson effects a magnetic separation of the hull at right 
ee ee re-unites the two halves by means of a 
non- su ces such as copper. ‘The ship has then 


four and the indications of the compass are regular. 


ae 


COMPETITIVE TRIAL OF EXPLOSIVE 
COMPO 


TuIs trial took at the Museum of Fire-arms on Friday the 
5th inst., under circumstances of and 


ts that it but 
ar ni se Sotails of sigh counting, an 
e was carried out with 


g 


the thi 
powder gave only a pattern of twenty-six pellets on the plate; and 
that some error took place there can be no doubt, probably a 
dropping of the barrels; but as there was no evidence there was no 
alternative but placing the shot on record. If, however, corrected 
by ~ 99 addition of seventy-five, the result will be more consistent 
ility. 

It will also be observed that gun-cotton was withdrawn from 
competition, and the fact and circumstances require explanation. 
After considerable correspondence, Mr, E. C. Prentice, the 
ey: og of the company, consented to enter gun-cotton for trial; 
but the — a rp at — moment with in 
— ly, an ir own gun. e committee very properly 
decided that all compounds should be shot from the same kind of 

idge and the same gun, and to this the re: ntative of gun- 
cotton objected, assigning as the reason i they were still 
engaged in perfecting the pound for fires, and were not 
at present Fegenet to submit this kind of cartridge. The shoot- 

no 


+vol 





ing public doubt form their own opinion; but the com- 
mittee look w the objection as simply being an excuse for 
backing out of the contest. 


It will also be observed that Schultze’s wood gunpowder gave a 
very high of recoil, far too great for comfortable shooting. 
It will also be seen that the charge used was found to be 55 grains 
avoirdupois, though declared as under 41. Whether this dis- 
pan was the result of carelessness, a confusion of weights 
and measures, or an attempt to obtain great penetration, we are 
unable to say: the result, however, seemed to establish the opinion 
expressed by many experimental shooters, that where this powder 
gives as much penetration’as black gunpowder it also gives as 
much recoil. 

With reference to the xlyon explosive, it is but fair to observe 
that the inventor, only becoming acquainted with the programme 
of these — = — cone a not an equal oer rectne’s = 
preparation. He prepared pin- a es; but (unlike the 
Gun-cotton Company) immediately he knew o the conditions of 
trial he set to work to adapt his to central fire cartridges, 
and the indifferent results obtained are pone more attributable 
to the charges being imperfectly dried than inherent defect in the 
compound; this was made evident from the fact that some pin-fire 
cartridges fired ex officio after the trial gave very fair and uniform 
results, 


TABLE SHOWING THE RESULTS OF THE TRIAL. 


Gunpowder in two shots each, Curtis and Harvey, Pigou and Wilks, Hall and 
Son. Charge, 3 drachms; 1}0z. No. 6 shot. 








| Recoil. Pattern tion. REMARKS, 
| 


n. 


























58 118 28 The exploding heat and bursting charge 
57 112 22 of black gun; Were not tested, as 
63 27 the former is well known, and the barrels 
61 122 26 had withstood. the proof 
59 98 24 =| charge. 
140 a7 
Total | 357 616 154 
Average; 59°5 102 25°7 
Prentice and Co.'s Gun Cotton, Withdrew from the competition [see remark 
in report). 
Schultze’s Granulated Wood Gunpowder. Charge, 55 grains ; 1} oz. No. 6 shots 
Recoil. | Pattern. |Penetra- REMARKS, 
67 128 27 This compound exploded at 310 degrees 
66 126 22 Fahrenheit 6 thermometer when placed 
66 77 al on iron filings. 
62 61 22 The bursting barrel withstood three 
62 98 3 ordinary charges, 123 grains, and re- 
62 107 29 mained unaffecied, though the exploding 
—— | ———_| Piston was blown away. 
Total 385 597 162 The Committee considered this a suffi- 
Average; 64° ‘ 27 cient and satisfactory test. 











The other compounds must und considerabie improvement 
before they can claim a place with the old stuff for rifle work. 


TABLE SHOWING RESULTS FROM RIFLE AT 100 YARDS, 
Mean deviation from 


central point, 
Ganpowder from double rifle by Dougall .. «2 «+ «. «+ Thin 
Schultze powder ,, ® + oo ce ce oe oo 19hla, 
Richent’s Xlyon explosive from Snider rifle.. .. «+ «+ «+ i0$in, 
Reeves’ Gun Felt from Westley Richards’ rifle .. .. «. «+ Tin. 

1. That the Schultze powder gives equal average results in 

fowling-pieces to the old powder, with the absence of smoke and 

fouling; but the recoil is as great, and it is not yet suitable for use 


in rifles. 
2. That Reeves’ cn felt, though not equal in effect to old 
powder when used. it fowling pieces, is quite equal in rifles, with 


absence of smoke, fouling, and a reduction of 30 per cent. in 


3. That both these compounds can be safely used in guns and 
rifles of average quality; and, though both —— at ® much 
lower heat than gunpowder, the explosion w! unconfined is 
comparatively harmless, 





MR. WHITWORTH’S SCHOLARSHIPS, 
(Concluded from page 345.) 


aratory Exhibition of £25 for the year 1868, 

VII. As the scho ips scheme can only come into full opera- 
tion by degrees, I propose from the fund ultimately available for 
the scheme at once to create —_ exhibitions or ee ee 
value of £25 each, tenable until April, 1869, and to place t at 
the absolute disposal of the governing bodies of the follo 
educational institutions and towns, in order they may a 
them to youths under twenty-two years of age, who may thus be 
aided to qualify themselves, and must un e to compete for 
the scholarships of £100 in May, 1869. 

VIII. Eight exhibitions to Owen’s College, and two to the 
Grammar School, Manchester, the seat of my workshops; three to 
the University of Oxford; three to the University of Cambridge; 
three to the University of London; and one to each of the follow- 
ing universities, coll and public schools :—University of Dur- 
ham, University of Dublin, University of Edinburgh, Watt Insti- 
tution, Edinburgh, University of Glasgow, Andersonian Univer- 
sity, Glasgow, University of St. Andrews, University of A! 
to each of the Queen’s Colleges at Belfast, Cork, way, Ireland; 
King’s College, London; University College, London; 
row, Rugby, C House, Westminster, Winchester, St. ‘s, 
London; Merchants’ Tailors, Christ’s Hospital, City of London, 
Shrewsbury, ry we Cheltenham, Chester, Clif: ton, 
Liverpool; two to the College of Preceptors; three to 
and Art Department. I pro that the following exhibitions 
shall be given to artisans only:—Three to the Society of Arts, 
Also one for artisans to each of the follo towns :—Birming- 
ham, Bristol, Swansea and Cardiff, Halifax or Huddersfield, Leeds, 
Northampton, Sheffield; and if there be any of the above unap- 
plied, they pe bev given by the Science and Art Department to 
any other scholastic institution which makes satisfactory 
ments for affording instruction in mathematics and m 
freehand and mechanical drawing. 

IX. I would point out that the exhibitions to artisans may per- 
haps be increased to £50 for the year, by connecting them with 
the Science and Art Department, under the minute of the 2lst 
December, 1867.—I am, &c., 

Manchester, 4th May, 1868. (signed) JosspH Wairworrs. 4 








Minute on Mr. Whitworth’s Offer to Endow Scholarshi At 
Whitehall, the 27th day of March, 1868. By the Right Honour- 
able the Lords of the Committee of her Majesty’s Most Honour- 
able Privy Council on Education. 

My Lords consider Mr. Whitworth’s letter to the First Lord of 
the Treasury, dated 18th March, 1868. In this letter Mr. “Whit- 
worth offers to found thirty scholarships of the annual value of 
£100 each, to be applied for the further instruction of young men, 
natives: of the United Kingdom, selected by open competition for 
their intelligence and proficiency in the and pra 
mechanics and its cognate sciences, with a view to the promotion 
of engineering and mechanical industry in this country; and heex- 








Reeves’s Gun Felt. Charge, 32 grains; 14 oz. No. 6 shot. 





























ene- 
Recoil. | Patern. | » ation. REMARKS. 
47 95 22 This compound exploded at 282 degrees 
45 97 17 Fahrenheit’s thermometer when placed 
50 44 15 on iron filings. 
43 92 26 The bursting barrel withstood over 
45 93 22 three ordinary charges, viz., 1v0 grains, 
49 93 27 and remained unaffected, and the Com- 
mittee idered this a sufficient and 
Total 279 514 329 satisfactory test. 
Average 465 85°7 215 





Richent’s Xlyon Explosive. Charge, 35 grains; 14 oz. No. 6 shot. 
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The exploding heat and bursting charge 
— of this explosive were not tested [see re- 
marks in report). 

v7 Two of the charges failed to explode, 
merely bursting outside the barrel. 
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P hopes that means may be found for bringing science and 
ny into closer relation with each other than at present obtains 
ere. 

It is unn now to repeat the thanks which the First Lord 
of her eae Guam the Lord President of the Council 
have already conveyed to Mr. Whitworth for his generous offer, 
which they are convinced the countr; will ee Ba omg 

Mr, Whitworth pro that these scholarships should be ten- 
able on conditions to be defined by a deed of trust the 
administration of the endowment fund during his life, and that 
thereafter the mangement of this fund, subject to the conditions 
specified therein, should rest in the Lord President of the Council 
or other Minister of Public Instruction for the time being. 

3s is the wish of may Lene ¢5'tee guovicien suede in gevesl tens 
Sfording to all asses aft bar Majety setioots enato Spesetead 

ording to o "s su ample o - 


per uiri om age ~ ante 

to uctive industry. y Lords are of opinion union 
of local and private efforts supplemented as far as is proper by 
tate assistance, this will made. | 

This will. be rendered the munificent example set by Mr. 
Whitworth shall be extensively followed by others, 





us iepettent cpetaate hich took place at Shoeburyness 
pa ag Gh women large party, in which royalty, 
nobili iy, the 


ordeal which illustrates the difficulty with which 
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THE PATENT JOURNAL. 
Condensed from the Journal of the Commissioners of Patents. 


Grants and Dates of Provisional Protection for Six Monthe. 

1189, FRANCIS — CALVERT, Manchester, ‘‘ Improvements in machinery 
for cleaning preparing cotton and other fibrous substances, also for 
selecting the ised. from the short fibres, and for opening twisted yarns and 
woven fabrics.”—4th April, 1868. 

1208. JOHN CHARLES WILSON, . London, “Improvements in 
hydranlic pace ing presses."—1 ‘th April, 1868. 

1250. JOHN HENRY JOHNSON, Lincoln's inn-fields, London, “ Improvements 
in heating and ventilating, and in apparatus employed therein.” - A com- 
manication fromr John Johnson, Saco, State of Maine, U.S.—16th April, 


1868, 

1319. ROBERT SpE, Southwark Bridge-road, ae London, ‘‘A new 
machine for obtaining motive power.”—22nd A 

1458. DAVID PICTAIRN WRIGHT, Birmingham, “ tech =e in the method 
of and means or apparatus for pouring, drawirg off, measuring, and regu- 
lating the flow of liquids.” —5th May, 1868. 

1563. HENRY BARTHOLOMEW MULLORD, and ALEXANDER MULLORD, Hox- 
ton, Mitdiesex, “ Insproved materials for the manufacture or ornamentation 
of bonnets and other articles.”—13th May, 1808. 

1578 JAMES DEWAR, Kirkcaldy, Fifesh:re, N.B., “Improvements in pre- 
serving certain vegets ble substances for use as food for animals.” 

1583, WILLIAM ARMITAGE BROWN, Victoria-road, Peckham, and RICHARD 
LIONEL JONES, Edgware-road, Middlesex, Surrey, ‘‘An improved hand 
signal ‘atp.” 

1586 WILLIAM WALKER, East Cross 
in the processes of cutting and dressing we and in apparatus to be 
employed for such purpose.” —14th May, 1868. 

1589. THOMAS JAMES GATHEROCOLE, High-street, Homerton, Middlesex, and 
THOMAS Ross COMYN, Raleigh House, Mare-street, Hackney, Middlesex, 
* Improvements in the construction of frames and furniture for umbrellas, 
sunshades, parasols, and other such like articles.”—1l5th May, 1868. 

1620. JAMES WHITELAW ANDERSON, Glasgow, N.B., “improvements in 
* temples’ for looms, and in the cases containing them,” 

1627, ALEXANDER MELVILL® CLARK, Chancery-lane, London, “ Improve- 
ments in apparatus for ironing and finishing linen and other fabrics.”"—A 
og ga from Jules Decoudun, Bouvelart St. Martin, Paris.—1*th 

@ 

1646. "LaDREW GEORGE HUTCHINSON, Stoneycroft, Liverpool, “ Improvements 
in apparatus for offering resistance to the opening of doors, windows, and 
other movable parts, and for giving alarms in cases of improper or bur- 
giarious uttempts to open the same.” —20th May, 1868. 

1685, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 
ments in differential gearing applicable to lifting jacks, cranes, windlasses, 
and other purposes.”—A communication to him from Michel Loup, of 
Boulevart St. Martin, Paris. —2!s¢ May, 1868, 

1692, JULES OURY, Blois, France, ‘‘ An improved construction of meter or 
apparatus for measuring liquids or gases, applicable also for obtaining motive 
power.” 22nd May, 1868. 

1702. JOSEPH SIGISBERU RICHARD, La Mairie da Temple, Paris, “ Improved 
arrangements * nae iratus for stopping the motions of spinning machinery, 

and fi ing textile fabrics when a thread breaks cr a 

— is pre herd or the tension of a thread is too great.”—23rd May, 

1 
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i700. HENRY WILLIAM EVERARD, Manchester, “Certain improvements in 
articles of wearing apparel called ‘ braces.’ ” 

1710, FREDERIOK HARGREAVES and JOHN RAISTRICK COLLINS, Bradford, 
Yorkshire, ‘* improvements tn jooms for weaving.” 

1712, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improve- 


Se eee and wagons on railways, and in the 
connected therewi 


oo EDWARD NEWTON, Ths Meant, Shedietd, “ Improvements in the means 
‘and apparatus for obtaining and applying motive power. "—29th May, 1868. 





Inventions Protected for Six Months by the Deposit of 
Complete Specifications. 

1845. HENRI ADRIEN ee Sackville-street, Piccadilly, London, 

** A new and ce Sean laa feeding sugar factories or distilleries.”—A 

commanication from Joseph Linard, Rue des E Ecaries d’ Artois, Paris.—5th 


June, 1868. 

1853. EDWARD AUGUSTUS DANA, Brookline, Norfolk, Massachusetts, U.S., 
“Improvements in the construction of projectiles for rifled cannon or 
ordnance.”—5th June, 1868. 


Patents on which the Stamp Du'y of £59 has been Paid. 

1578. GEORGE EDWARD MEEK, Crane-court, Fieet-street, London, and 
WILLIAM Howes Howes, —_- Shoreditch, London, “ Fastenings 
for doors, windows, &c.”—9th June, 

1629. RICHARD ARCHIBALD Secon, Fleet-street, London, “ Shaping iron 
for horseshoes, & "—' 6th June, 1865, 

1678. GEORGE HASBLTINE, S:mthampton-buildings, Chancery-lane, London, 
** Sewing machines.”— 22nd June, 1°64. 

3007. PERRY GREEN GARDINER, New York, U.S., ‘‘ Railroad car springs.”— 
13th June, 1868. 





Patent on which the Stamp Duty of £100 has been Paid. 

1487, FRANCOIS EUGENE SCHNEIDER, Rue Gaillon, Paris, ‘‘Breech-loading 
fire-arms ” — 11th June, 1861. 

tons. a JAMES ROUSE, Alexandria, Egypt, ‘‘ Hand lamps.”—28¢h June, 
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1534. ‘eens JOHN KENNARD. Great George-street, Westminster, “ Appa- 
ratus for excavating sand and gravel under water.”—15th June, 1861. 

1533. GEORGE LEACH, Britannia Mills, Leeds, Yorkshire, “ implements for 
tilling and cultivating the soil, &¢.”—14th June. 1861. 

1553, ALPHONSE RENE LE MIRE DE NORMANDY, Odin Lodge, King’s-road, 
Clapham Park, Sorrey, “ Refrigerating the fresh water produced by con- 
densing steam.”—18th June, 1861. 





Notices of Intention to Proceed with Patents 

362, JAMES COMBE and JAMES BARBOUR, Belfast, Antrim, Ireland, “ Improve= 
ments in machinery for hackliog and scutching flax and o:her fibrous sub- 
stances.” 

368. HENRY BENJAMIN WRIGHT, Albany-street, Regent's Park, London, 
** Improvements in apparatus for sweeping chimneys.”’— February, 1868. 

372. RALPH AUGUSTINE JONES, Aylesbury, Backingham, *‘ An improved 
warming and ventilating vessel or apparatus applicable to stoves and other 
heat suppliers.” 

383. PETER GRAHAM, Oxford-street, London, “‘ Improvements in corks or 
stoppers for closing bottles and jars.”—4th February, 1868, 

390, ROBERT JOHN pany Biue Pits, near Rochdale, Lancashire, “ Improve- 








ments in inery fi ring clog soles, clog blocks, pattern boards, 
and similar articles, on cutting welts.” 
391, FLORIMOND ARDACHE, St. Vaast, Hainaut, B igi » “Imp m in 


apparatus for winding flat cords, ropes, and bands. 

392. MATTHEW PIERS WATT BOULTON, Tew Park, Oxford, “ Improvements 
in propulsion and in sérial locomotion, and in apparatus connected 
therewith, parts of which are applicable to projectiles and to boilers.” 

396, HENRY MOORE and JOSEPH HAMILTON, Ashto”, —— “eo mn 
provements in the construction of furn:ture and i hi 
to be used in ar = same, = machinery | Is also” applicable to other 
! 

, 








ments in rot ary engines or apparatus, applicable also as a pump blower or 
liquid meter.’ — A cormunication from Henry Guillemaut I 3 
Boavelart St. Martin, Paris. 

1714. Henry FERGUSON, South Wharf-rowd, Paddington, and ALFRED 
MULVEY, Kilburn, Middlesex, ‘‘ Improvements in machinery for cutting 
tenons and shoulders.” 

1716, WILLIAM WHITTLE JOHNSON, ROBERT JOHNSON, and MATTHEW 
WHARTON JOHNSON,;, Limehouse, Middlesex, “Improvements in the 
manufacture of sheets of lead or tin, or alloys or compounds of these 
metals,” 

1718. JOSEPH ELLICOTT HOLMES, Ruabon, North Wales, ‘Improved ma- 
chinery for cutting or dressing stone.” —25th May, 1868, 

1722. JAMES FERRABEE, Brimscombe Port Mills, near Stroud, Gloucestershire, 
** Improved machinery for feeding carding engines,” 

1723, HERBERT JAMES BAKEWELL, Devonport, Devonshire, ‘* Improvements 
in apparatus for steering ships.” 

1725, CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in decolorising tannin juices."—A communication from the Company or 
Roclety “ Georges Bossiére Desport and Company,” of Paris, France. 


401. ADOLPH EMIL en Corn pay ca gtr magn Seething-lane, 
London, ** The prep h hes made either with or 
without paraffin, stearine, e Je without the use of phosphor, and with- 
out requiring any prepared surface in order to obtain an instant light.”— 
A communication from Ole Christian Green, Copenhagen, Denmark. 

402. WILLIAM JOHN MACQUORN RANKINE, University of Glasgow, and 
JAMES MORRIS GAL®, Glasgow, Lanarkshire, N.B., ‘“‘ Improvements in 
condensing steam, and in apparatus therefor.” 

411, WILLIAM TONGUE, Kennington, Surrey, “‘ Improvements in machinery 
for straightening and preparing fibrous materials for combing or spinning.” — 
6th February, 1868. 

418. ALFRED BUCKINGHAM TBBOTSON, Sheffield, “Improved steel spring 
railway f: i —A from Thomas Sexton Sarney, Con- 
stantinople, Turkey. 

419. WILLIAM HANN, Hetton Colliery, near Fence Houses, Durham, ‘‘Im- 
provements in satety lamps.” 

421. WALTER DRAKE, Park Wharf, Nottinghamshire, ‘Improvements in 

'y or apparatus employed in the cutting of wood lathe, and for 











1727. ARCHIBALD EDMESTON and CHARLES EDMESTON, Salford, L e, 
* Improvements in hinery or app for printing hanks of yarns or 
threads and warps with one or more colours.” 

1728, ALEXANDER SEPTIMUS MACRAE, Liverpool, “ An improved process and 
composition for removing ink and colours from paper, and dirt from rags 
and other paper stock.”—A communication from Joseph A. Veazie, of 
Boston, Massachusetts, U.S. 

173!. THOMAS SMEDLEY, Holywell, Flintshire, “ Improvements in brakes for 
carriages on common roads. 

1732, WILLIAM EDWARD NEWTON, Chancery-lane, London, ‘‘ Improvements 
in rotary, tteam, and other engines."—A communication from John Marcus 
Boorman, Scarberoueh, New York, U 8. 

1733 WILLIAM BUTTERY, Sheffield, ** Imp its in app 
and closing cartridges.” 

1734. IVON BRUCE MILLER, Hackney-road, London, *“* Improvements in the 
manufacture of packing for steam engines and other machinery.”—Partly a 
communication from William Hartley Miller, Philadelphia, Pennsylvania, 








for turning 


U.S. 

1735, WILLIAM ELLIOTT DEBENHAM, Massincham House, Haverstock-hill, 
London, ** Improvements in wristbands, cuffs, collars, and other such like 
articles of wear.” 

1726, BETHEL BURTON, Brooklyn, New York, U.S., ‘‘ Improvements in 
breech-loading fire-arms and cartridges.” 

1737. WILLIAM ROBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, ‘* Improvements in ploughs and other implements for cultivating land.” 
—A communication from Samuel Godfrey Reynolds, Bristol, Rhode 
Island, U.S. 

1738, WILLIAM BARRY LORD, Stamford Lodge, Hamp:tead Heath, Middlesex, 
‘“‘ Improvements in portable filters.” 

1740, ALEXANDER MELVILLE CLARK, enone lane, London, “ Improve- 
ments in apparatus for dressing —A jon from 
Ambroise Dubois and Jean Joseph Pouilley, & soulev art St. Martin, Paris. 

1741. FRANCIS WIRTH, Frankfort-on-the- Maine, Germany, “ An improved 
regulator or governor for steam and other engines.’”—A communication from 
Joseph Theodor Lossen, Wurzburg, Bavaria.—1l6th May, 1868. 

1742. JOSEPH DIXON, Hillsbro’ Hall, sheffield, ‘‘ An improved coupling link 
for railway vehicles and other purposes.”—A communication from Aimé 
Durieux, Lougain, Belgium. 

1743. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
* Certain improvements in the permanent wey of railways.”—A communi- 
cation from Louis Van der 4misten, Brussels, Belgium, 

1744. HENRI ADRIEN BONNEVILLE, Sackville-street, Piccadilly, London, 
‘“‘I[mprovements in breech-loading fire-arms.”—A communication from 
Salvatore Carcano, Turin, Italy. 

1745. WILLIAM COOPER, Bradford, Yorkshire, ‘An improvement in silver 
cans or cotton cans,” 

1746. JAMES MORRIS, Liverpool, ** An improved method of and apparatus for 
facilita'ing the finishing of printed sheets of paper." 

1747. JAMES VIDIB, Dean-street, Finsbury-square, London, ‘‘ An improved 
process for the ornamentation of glass, earthenware, and other similar 
materials,” 

1748. HENRY KEARSLEY and GEORGE KEARSLEY, Ripon, Yorkshire, ‘* Im- 
provements in mowing aud ag | roomy 

1749. HENRY EDWARD MINES, Chel “ Tmprovements 
applicable to register stoves or grates for a smoky chimneys and con- 
trolling the draught of sir. 








1750, MATTHEW GRAY, Highbury, Middlesex, “ Improvements in the manu- 


facture of insulated electric 
175\. JOHN SCHOOL, Berwick-street, Soho, London, ‘‘ Improvements in gas 
burners and in apparatus to be used in connection therewith.”—27ih May, 





1868 
1754, RICHARD FELL, Robinson-row, —- and ROBERT BARLOW, Shackle- 
well-lane, London, *‘ for preventing waste of 
water in or from water-closets and driaking fountains, cisterns, tanks, and 
other like receptacles.” 
1756. WILLIAM ALEXANDER, Liverpool, ‘‘ Improvements in the arrangement 
of mechani-m for app!ying aux‘lary power to sailing ships.” 





* 1758, FRANCOIS HavupUcevR, Rue St. Maur, Paris, “* Aa improved apparatus 


for malaxa'ing butter.” 

1760, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improved 
apparatus for hopping beer."—A communication from William Sylvanus 
Haight, Waterford, New York, U S. 

1762. JARVIS PALMER and JAMES BRECKNOCK PALMER, Palace Works, ord 
Ford-row, Bow, Middlesex, * Improvements in the of 
and fusee-, and of friction sur'aces to be used therewith.”—Partly a com- 
munication from Radolf Herrm«nn, Lahnstein, Nassau, Germany. 

1744, ROBERT LLUNTER BENTHAM, Bedford-row, London, ‘Improved appa- 
ratus for fxcilutating the flow of liquids from barrels or other closed vessels, 
aud for lifting or forcing liquids to any desired height.” 

= THOMAS STORY HORN, Grove-street, Borough, London, “ Improvements 

in miners’ safety lamps.” — 28th May, 1868. 
ano. JAMES TURNBULL, Edinburgh, Midlothian, N.B., “Improvements in 








other similar purposes.”—7th February, 1868. 

483. JOHN KEY and EBENEZER HOSKINS, Birmingham, ‘‘ Certain improve- 
ments in metallic bedsteads.” 

434. HENRY WOODWARD, Hammersmith, Middlesex, “An improved knife 
cleaner.” 

439. WILLIAM BEALE MARSTON, Leeswood Vale Oil Works, near Mold, Fl nt- 
shive, “Improvements in lamps and apparatus for lighting railway 
carriages,” 

440. NICHOLAS CHARLES SZERELMEY, Belgrave-road, Pimlico, London, 
“Improvements in rendering paper tabrics and other articles waterproof,” 
441. NICHOLAS CHARLES SZERELMEY, Belgrave-roai, Pimlico, London, 

“Improvements in preserving wood "—8th February, 1868. 

445, WILLIAM BURGOYNE, C: ridge-street, Bir ham, * * Improvements i in 
the coustruction of letter and invoice holders and sorters.” 

452. HERMANN SCHLOTTER, Kdstritz, near Gera, en Germany, “ An 
improved method of and apparatus for raising water.’—10th February, 
1868. ’ 

458, JOHN WILLIAM MELLING, Wigan, L hire, “I 
machinery for cutting or excavating cval and other minerals.” 

459, CHARLES VERHULST and LOUIS VERHULST, Manchester, ‘‘ Improvements 
in the arrangement and construction of fire-places.”"—A communicacion 
from Armand Vanderwiele, Brussels, Belgium. 

463. GEORGE SEAMER, Milk-street, London, *‘ Improvements in the manu- 
facture of silk fancy weavings.” 

470. SAMUEL CUNLIFFE LISTER, Manningh near Bradford, Yorkshire, 
“Improvements in looms for weaving cut pile fabrics."—1lth February, 
58. 








ments in 
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479. WILLIAM WWooTTON, Westminster Bridge-road, Surrey, “‘ Improvements 
in envele 

480. HENRY ‘BOLLMANN CONDY, Battersea, Surrey, ‘‘ Improvements in the 
manufacture of acetic acid, and in the preparation of materials to he used in 
the said manufacture. 12th February, | 868, 

488. JOHN Woop, Keswick, Cumberland, ‘‘ Improvemen‘s in indicating the 
position of railway points, and in the apparatus or means employed 
therefor.” 

490. FREDERICK TOLHAUSEN, Boulevart Magenta, Paris, “ New or improved 
processes and machinery or apparatus for brush-making.”—A | ion 
from Alexandre Joseph Maire Rennes, Faris. 

492. GEORGE ROBERTS, New Tothill-street, Victoria-street, Westminster, 
** Improvements in candles.”—13th February, 1868. 

500. JOHANN PHILIPP LACK, Basinghall-street, London, “ Improvements in 
albums, scrap and other similar books.”—A communication from Johann 
Fritz Knipp, Offenbach-on-the Maine, in the Grand Duchy of Hesse.—14th 

"ebruary, \868. 

505 JOHN SMITH RAWORTH, Manchester, “ An improved mode of connecting 
and disconnecting revolving cylindrical surfaces.” 

509. WALTER EASTERBROOK, Albert-road, Kilburn, Middlesex, “* Improve- 
ments in machinery or apparatus for actaating, locking, interlocking, and 
controlling railway points and signals.”—15th February, 1868. 

532. JAMES HINKS and JOSEPH HINKS, Birmingham, “ Improvements in port- 
able stoves.” 

537. JOSEPH THOMPSON, Manor House, Camberwell-road, and JOHN THOMmpP- 
SON. Camberwell-green, Surrey, “‘ Improvements in fastening ratiway rails.” 
—18th February, 1*68, 

561. MICHAEL HENRY, Fleet-street, London, “ Improvements in the manu- 
facture of nails, and in machinery or apparatus employed in the said manu- 
facture."—A commmnication from Emile Leon Dubrueil, Boulevart st. 
Martin Paris.—19th February, 1868. 

572. GEORGE DAVIES, Serle-street, Lincoln’s-inn, London, ‘‘ Improvements in 
taps.”—A communication from Jo:-eph Antoine Broquin and Armand Lainé. 
Paris.—20th February, 1868. 

582. MARC ANTOINE FRANCOIS MENNONS, Sonthampton-buildings, London, 
** An improvement in certain descriptions of bristle brushes.”—A communi- 
cation from Thomas Maury, Washington, U.S.—2\st February, 186%. 

612. RICHARD NICHOLLS, Aldermanbury, London, “ A new or improved com- 
bined material or fabric to be applied to the manufacture of bags, reticules, 
writing cases, wristbands, cuffs, collars, belts,jand various other articles.— 
24th February, \868. 

633. JOHN Lewis JAQUET, Vincent-square, Pimlico, London, ‘‘ Improvements 
in heels for boots and shoes.”— A communication from George Beatty, 
Be»msville, Lincoln, Ontario, Canada.— 25th February, 18° 8. 

664, WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements In 
the construction or building of boats or vessels.”—A communication from 
Elisha Waters, George Thacker Balch, Clarence Weed Waters, and George 
Arthur Waters, New York, U.S —27th February, 1864. 

743, ALEXANDER MELVILLE CLARK, Chancery-lane, London, “ Improvements 
in paving roads, streets, or ways.”—A communication from Faure Biénez, 
Boulevart St. Martin, Paris.—4th March, 1868. 

we Fa ps oo MELVILLE CLARK, ic, Chancery: lane, London, ** Improvements 

Pierre Augustin 


Samuél, Boule- 
wurtete 1 Martin, Paris.—5th ‘March | 1868. 








829. JOHN W. “An mode of and 
Pred JOHN noone othr, ¢ (sn , si: a 
“Improvements in auxiliary propulsion,”—12th March, 1868. 
fields, “Improvements 
means employed therein.”-® 


See ent of pag oye on near ge 
25th March, 1868 " 
1030. MILes HAWTHORNTHWAITE, and THOMAS ABBOTT, Lancaster, 
ee eee ee ee ale pun coum, crocker tigiale™ 


provements 
31st March, 1868. 

1162. ALFRED VINCENT N London, “ Improvements 
in anchors.”—-A communication from George A. a and Charles A. 
8 San » California, U.8.—6th April, 18 

1205. CHARLES MARTIN, ine, London, wiuntax —_—— and 
THOMAS STAMMERS WEBB, Norton, Durh the treat- 





ment and reduction of titaniferous iron ores for the rahe ener 
ott Renney os or cinder produced in such processes.”—11t 


1868. 
eet, London, “ An improvement in the mana- 


868. 

1365. ALEXANDER Chancery-lane, London, ‘‘ Improvements 
generators and furnaces.”—A rage ge from 8. Lioyd Wiegead Pua. 
delphia, Pennsylvania, U.S.—25th April, 1868. 

1522. STEPHEN MOULTON, Bradford, Wiltshire, “(Improvements in the treat- 
ment of vulcanised or cured india-rubber for obtaining a substance of a 
mossy nature suitable for printers’ inking rollers, cushions, and other 
articles.”—9th May, 1868. 

1535 ALEXANDER MILLS I91X, Shelton, Staffordshire, ‘‘ An improved mode of 
pec y apps prea 4 supplying finings or other liquids to casks or other vessels.” 
—l)) ‘ay, 

1578. JAMES DEWAR, Kirkaldy, Fifeshire, N.B., ‘‘ Improvements in pre- 
serving certain vegetable substances for use as food for animals.”—14th May, 


1868. 

1628. JOSEPH MITCHELL, Sheffield, “ Improvements in railway and other 
carriage springs, and in the machimery or apparatus for manufacturing the 
same.”—18/h May, 1868. 

1662. CHARLES BARNARD, Norfolk Tronworks, Norwich, “ Improvements in 
o- and other articles of furniture to sit or recline upon.”—20th May, 





8. Shainin LOUIS AUGUSTE LIPPENS, South ton-buildings, Chancery- 
lane, Lonion, * Improvements in looms for weaving. — 25th May, 1868. 

1736. "BETHEL BURTON, Breokiyn, New York, U.S., “improvements in 
breech-loading fire-arms and cartridges.” —26th ‘May, i868. 





All persons having an interest in opposing any one of such appi'cations 
should leave particulars in writing of their objecticns to such application at 
the office of the Commissioners of Patents, within fourteen days of its 





List of Specifica*ions Ag mag during the week ending 
18th June, 1963. 

2882, 4d.; 2849, 8d.; 2896, 4s. 10d.; 2014, 1s. 8d.; 2920, Sd.: 2922, 6d.3 
2926, 10d. ; 2933, 8d.; R- 1s. 104.; 2942, Is.: 2956 104.; 2960, 1s. 64.3 
2961, 10d.; 2966  8d.; 2971.6; 2991, 28. 24.; 2998, Sd.. 3000, 1s. ; 3002, 8.3 
3003, 10d.: 3020, 6d. 3030. 1s. 2d.; 083, 1s.; 3035, 8d.; 3038, "8.1.: 3042, 
ls. 4d.; 3044, 8d.; 3056, ied 3067, 10d.; 8071, 8d.; 3079, 8d.; 3092, 8d.; 
3094 -44.; 3096, 4d.; 3097, 4d.; 3099, 4d.; 3100, 4d.; 3102, 4d.; 3104, 44.3 
3105, 4d.; $109, 4d; $114, 44.; 8115, 4d.; 3118, 4d; 3118, Si; 3120, 4d.3 
3124, 10d.; 3125, ts 3127, 4d.; 3128, 4d.; 3131, 10d.; 3132, 44.; 3133, 4d.; 
3134, 4d.; 3185, 4d ; 3134, Sd.; 3142, 4d.; 3144, 4d.; 3145, 4d.; 3147, 43 
3150, 4d.: 3154, rt 8156, 4d.; $157, 4d.; 3161, 4d.; 3162, 4d.; 3163, 4d.3 
3170, 4d.; 3173, ‘4d.; 3174, 4d.; 8175, 4d.; 8176, 44.; 3185, 4d.; 3250, 4d. 


*,* Specifications will be forwarded by post from the Patent-office on receipt 
of the amount of price and postage. % ms oa 5s. must be remitted by 
Post-office Order, made payable at thc Tost-office. § 5, High Holborn, to Mr. 
Bennet Woodcroft, Her Majesty’s Patent -office, Pp , Chan- 
cerv-lane, London. 
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ABSTRACTS OF SPECIFICATIONS. 


The following descriptions are made from Abstracts prepared expressly for THB 
ENGINEER, z the office of her Majesty’s Commissioners of Patents. 





Ciess 1—PRIME MOVEBRBS. 
ouenes — Steam and other Engines, Horse, Wind, and 
ter Mills, Gearing, Boilers, Fittings, &c. 


3379. E, Woop, aa ‘* Steam engines.” — Dated 28th November, 1867. 

The patentee claims, First, the eombination of a gridiron slide valve with an 
arrangement of mechanism cailed or used as a“ trippet motion,” the valve 
moving in a direction at right angles to the length of the steam cylinder. 
Secondly, the novel arrangement and construction of gridiron valves and 
cylinders for steam engines wherein part of the cylinder constitutes the seating 
or surface upon which the valves work or slide, by which means movable vaive 
seatings and side pipes are dispensed with. Thirdly, the combination of a 
gridiron slide valve with the well-known mechanical contrivance ca'led a 
“dash pot,” whether the parts so combined be used with or without a trippet 
motion. Lasily, the addition and of seam or air buffers to 
pistons for closing valves, the said buffers being of greater area than the pistons 
yon for such purpose, as described, set forth, and fully illustrated in the draw- 

ngs. 
3369. M. H. and L. H. LARMUTH, Salford, ** Water meters and water-power 
"Dated 8th November, 1867. 

This invention relates, generally, to those water meters and water-power 
engines which have reciprocating pistons, and in the First place more particu- 
larly to those meters or engines having pistons the movements of which are con- 
trolled by rotating shafts through cranks or their equivalents. The object of 
this portion of the improvements is to give a certain amount ofelasticity to the 
piston, or to each end of the cylinder, or to parts in connection with each end 
of the cylinder. This may be effected by forming a portion of the surface of 
the piston of caoutchouc, or other suitable flexible material, the water acting 
on the said flexible material from either side of the said piston; or the said 
flexible material may be fitted to the ends of the cylinder, or be connected 
herewith, the water having access in all cases to the flexible materia’, the flexible 
material being at liberty to yield to acertain extent in either direction, so as tem- 
porarily to increase or diminish the capacity of the cylinder, or the portion of the 
cylinder contained between the piston and either end of the cylinder. The 
second portion of the invention consists in fitting the cylinders of water meters 
with linings of glass, earthenware, pottery-ware, porcelain, or other similar 
material, or with metallic linings, glazed, enamelled, or coated with a vitrified 
substance, or with vitrified substances.— Not proceeded with. 

3402. W. STARKEY, Yeadon. near Leeds, “ Apparatus for obtaining motive 
power.” — Dated 30th November, 1867. 

This invention is carried out as follows :—Upon a strong framework of wood 
or iron the patentee mounts three horizontal shafts in the same axia line, and 
sapported so as to be capable of revolving in suitable bearing:, an open space 
being leff between the ends of the centre shaft and the inner ends of the outer 
shaft. On the extremities of the central shaft he keys or otherwise fixes two 
massive discs or wheels of large diameter, and on the inner ends of the outer 
shafts he keys or fixes two similar dises or wheels facing the former. On 
the outer ends of the outer shafts he keys or fixes two balance wheels or 
driving puleys, from which the power is to be transmitted by bands or 
otherwise. Each pair of discs or wheels (that is, one on the end of the conta 
shaft, and the one facing it on the inner end of the outer shaft) is connected 
at two diametrically opposite points by two coupling shafts running parallel to 
the central shafts or axes, supported in lags attached to the periphery of 
the said discs, the lugs and their coupling shafts being so arranged that when 
those of one pair of discs or wheels are perpendicular to the axis one above the 
other pair of dises or wheels are horizontal, and in the same horizontal plan 
as the axes, so that they exactly counterbalance each other. Hung from each 
of these coup ing shafts is a disc or wheel, or a pair of discs or wheels of 
sma ler diameter than the before-mentioned discs or wheels, so that as each 
coupling shaft passes over the centre the smaller disc or wheel hangs in the 
space ae the two larger discs or wheels above and clear of the other 
coupling shaft, which is then at the lowest point below the axis; these smaller 
discs or wheels are hung from the links, but in shorter links or cranks which 
are jointed thereto. As each of these smaller discs, or pair of discs, 
by the revolution of the larger dises, it falls into and rolls down a curved or 
concave way which supports it, taking the weight off the links, and conse- 
quently off the larger disc or wheel, The impetus which the small disc or 
wheel gains on descending the curved way carries it partly ap an incline on the 
opposite side of the centre, where it is heldby a catch The other smaller dise 
on the opposite coupling shaft is at the same time descending, and comes in 
contact with a lever connected to @ massive balance beam above, 
the other end of which beam is attached hy a connecting rod at the 
outer end of the movable portion of the ineline, the movable part of the 
incline being mounted on a fulerom at its lower or inner end, is tilted 
up by the action of the beam, and raises the smaller disc still higher, 
thus keeping its weight off the coupling shaft until the latter has pas-ed 
over the highest central point of the larger discs, when the smaller disc imme- 
ciately swings across the space between the two larger ones, and brings its full 
weight to bear on the descending side of the latter. Thus it will be seen that 
the weight of each smaller disc or wheel acts upon the descending side in 
succession, the said weight one taken off the said larger discs, and supported 
on the concave way and the incline whilst it is being raised on the ascending 
side, and hence, there being always a preponderating weight on one side of 
the ax is, the machine will as ree of gravitation, which is con- 
fined to one side of the centre only. 
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3413. J. C. WOOLFIELD, St. 
supply pipes, tubes, or other 
D.eember, 1867. 

This boiler may be cleaned internally without 


any of the pipes or thereto. 
outer shell and an internal flue tube connected together, 


Albans, Herts, “ Boilers for heating 
apparatus for warming 


ay 
cleaned, Thi three divisions, namely, firstly, the 
ashpit, or lowest division ; secondly, the furnace, or middle division, which is 
by fire-doors, and contains the grate and deadplate; thirdly, the 
return flue, or highest division, is ‘n direct communication with the 
funnel or smokepipe. When of a circular form the boiler is supposed to be 
horizontally in a line parallel to its longer axes. 
3421. W. BLACK and T. HAWTHORN, Gateshead, “ Valves for steam engines.” 
Dated 2nd December, 1867. 
The patentees claim so forming and arranging the valves of steam engines 


plied with a lubricating substance, as shown and described. 
3425. G. BREEN, Glasgow, *‘ Steam winches.”—A communication.—Dated 2nd 
December, 1867. 

This invention relates to a peculiar arrangement of valve box and valve, and 
indicating apparatus to be used in conjanction therewith, and has for its object 
the facilitating the instantaneous starting, stopping, and ing of steam 
winches by the aid of a cheap, simple, and effective it, which is 
ess Nabie to get out of order than the arrangements hitherto employed for that 
Purpose. According to this invention the seat of the valve, which admits the 
steam or other actuating medium to the working cylinders of the winch, is 
formed with apertares, above which a circular vaive is fitted capable of rotary 
motion. Such valve is provided with an aperture or thoroughfare on one side 
of its centre, and a cavity or chamber on the diametrically opposite underside 
of the valve. An indicator and dial are provided, and by turning the printer 
to one or other of the positions marked on the dial the motion of the valve is 
effected, and the winch instantaneously started, stopped, or reversed, as the 
case may be. Thus, if the indicator be turned to one position, the aperture in 

he valve will correspond to one of the apertures in the valve seat, and the 
steam will be admitted through a pipe to one side of the pistons in the 
cylinders. and the apparatus put in motion. 
the steam returns by another pipe tothe valve box, and, passing through the 
second aperture in the valve seat, enters the cavity formed in the underside of 
the valve, and thence passes through the third aperture in the valve seat into 
the exhaust pipe, whence it is conveyed into the ph If the indi 
be now turned to another position the aperture in the valve will correspond to 
the seo nd aperture in the valve seat, and the steam will be conducted through 
it to the opposite side of the pistons in the cylinders, and after producing its 
effect it will be conveyed to the exhaust, and the motion of the winch will be 
reversed, By turning the indicator to the third position the valve closes the 
orifice, and the passage of the steam and other actuating medium is 
instantan*ous'y intercepted. 
3434. J. G. Hope, Edinburgh, “ Utilising mineral and other oils for generating 

steam.” Dated 3rd December, 1867. 

Here the fire-box of the boiler is fitted with brick-work, or other material, 
from the front end to the bridge or tube plate up to the level of the dead plate 
The fire bars are dispensed with, and the top of the brick-work is covered 
with a slab or slabs of fire-clay, or other suitable material. One or more pipes 
lead from o:e or more reservoirs or receptacles con'aining the oil or oils to be 
burnt, and pass into the space contained between the slabs and the top of the 
fire-box or flue of the boiler ; the ends of the pipes are open or perforated, and 
the oil or oils pass through the openings in the fire-clay or other slabs whereon 
they are injected. To effect the complete combustion of the oil, and to prevent 
the formation of smoke, holes are formed In the door of the farnace for the ad- 
mission of the requisite quantity of air. The holes or openings are provided 
with covers to regulate the admission of air, according to the quantity of oil 
at any time being burnt. The oil or oils may be passed through a meter or 
measuring apparatus, and the flow is regulated by a valve, stop cock, or other 
means. To increase the draught and supply hydrogen for the purpose of still 
further increasing the temperature, a jet or jets of steam may be passed into 
the furnace. — Not proceeded with. 

3439. W. BROWN and C. N. MAY, Devizes, “ Portable and other engines and 
boilers.” —Dated 3rd December, 1867. 

This invention relates, First, to improvements in portable and other steam 
engines, by means of which great economy in the consumption of fuel may be 
effected. 1t consists of what is commonly known as a “‘ feed water” heater, 
so constructed that the exhaust steam after leaving the cylinder passes outside 
the boiler through a pipe which runs alongside nearly its whole length, and is 
then turned into the smoke-box in the usual way. This steam tube the 
patentees surround by a jacket through which the cold water is passed, so as 
to become heated by the steam in the exhaust pipe, before passing into 
the boiler. Below the exhaust pipe, and parallel with it, rans a smaller 
tube formed in one with the jacket casing, which is placed in com- 
munication with the water supply tank, and is for the purpose of returning the 
heated water thereto when not required in the boiler, together with the con- 
densed steam formed in exhaust pipe. Water is forced through the jacket by 
means of a pump placed in communication with the supply tank, and driven 
by the fly wheel of the engine or otherwise. The jacket communicates with 
the boiler by means of a pipe having a cheek valve, while the retarn tube is 
provided with a stop-cock having an index to show its position, which is 
opened when water is not required in the boiler, so as to allow of its return to 
the supply tank, and when the pump is working a constant circulation of water 
in the jacket is maintained, which also warms the water in the supply tank 
previous to its again passing through the heater. Both the exhaust and re- 
turn tubes open into the lower part of the blast pipe, an inclined partition or 
diaphragm being placed across the end of the exhaust pipe to prevent any 
water of condensation blowing up the chimney with the steam, and to cause it 
to run back to the supply tank through the return pipe. The jacket is provided 
with a foot-plate for the engine-driver to stand on when oiling or otherwise 
attending to the engine ; and it may have circular, longitudinal, or other parti- 
tions formed or placed therein to impede the progress of the water and keep it 
as long as possible in contact with the heated exhaust pipe in thecentre. The 
water may be passed through the heater as many times as required before enter- 
ing the boiler, but once 1s g ly found suffi The Second part of the 
invention consists in strengthening the manholes of boilers as follows :—Instead 
of riveting a ring around the manhole as usual, thereby increasing the thick- 
ness at that part, they cut the hole smaller than is required, and’ force a dic 
through it, which raises the edge of the plate. This raised lip or flange may 
either be turned down or left projecting, the object being to strengthen the boiler 
pao me manhole, the reverse effect being produced by riveting on a ring as in 

ary. 
3459. D. SMITH, Bury, Lancashire, “ Steam boiler furnaces.”—Dated 5th 
December, 1867. 


, 

This invention consists in placing within the farnace of steam boilers a re- 
tort or chamber made of metal, fire-clay, or other similar substances. This 
retort is closed at one end, and has an opening or openings in its side or sides, 
The fire-grate is placed below the retort so as to receive the gases generated 
in the retort. Coal or common slack is thrown into the retort, which, when 
heated, details over the gases contained in the coal or slack; the gases then 
pass through the opening or openings in the retort, and are consumed in the 
fire under the retort, which, to a great extent, will prevent dark-coloured 
smoke from passing up the chimney. An aperture for the admission of air is 
made in front of the furnace with a sliding door, so that the quantity of air 
passing into the furnace to support combastion may be controlled by the fire- 
man.— Not a with. 














; Class 2.—TRANSPORT. 

Including Railways and Plant, Road-Making, Steam Vessels, Ma- 

chinery and Fittings, Sailing Vessels, Boats, Carriages, Carts, 

, Harness, &c. 

3356. W. FOWLER, Whittington Hall, near Chesterfield, and J, GRIFFITHS. 
Sheepbridge, near Chesterfield, “‘ Manufacture of the tires of railway and 
other wheels.” — Dated 27th November, 1867, 

This invention ts particularly applicable to the manufacture of the tires of 
railway and other wheels from Bessemer steel scrap. The patentees heat the 
steel scrap in a furnace, and hammer and roll it to the section or size required. 
They afterwards coil or bend pieces of suitable length into a circular figure, and 
in this way form rings. They prefer to roll the bar of a taper figure in cross 
section. When the bar fs colled intoa ring the narrow edge being made the 
inner or concave side of the ring, the metal thickens on the said concave side, 
and the ring becomes of uniform thickness. The ring may be made of segmen- 
tal pieces instead of from a s'ngle piece. They take a series of rings made in 
the manner described and build or place them upon one another so as to form a 
pile, the rings being so arranged that they break joint with one another. The 
pile of rings {s placed in a heating furnace, and when raised to a welding heat is 
taken to a hammer and placed upon or in the anvil or bed of the said hammer. 
The said anvil or bed is of a dish shape, so that the external part of the pile of 
rings is surrounded by the projecting sides of the said bed or anvil. The hammer 
is provided with a mandril or panch, which corresponds in size with the hole 
in the pile of rings. The mandril or punch may also be made to increase the 
size of the holes in the rings if necess uy. By the operation of the hammer the 
pile of rngs is welded into an annul .r bloom or blank, the bloom or blank being 
turned uver and hea‘ed from time to time for effecting a uniform weld, the 
external and internal oiameters being preserved by the dish shaped bed or anvil 
and tmauorll of the hammer. The bloom or blank thus made is taken by the 
weidless tire mil and rolled into a tire having the required section. 

3362. J. MCFARLANE, and G. BARKER, “ Permanen of rai .”"—~ Date 
2ith No , 1867. 7 apeepen apace 4 

Here the inventors cast longitudinal sleepers or bearing plates in one piece 


After having acted on the pistons | 


one direction so as to form a projection on one side upper face of the 
wedge. The wedge point of the bar forms the ander or downward portion 
of the shoe, and the flat side of the bar’the upper portion. 


3391. H. 8. COWAN, Kensington, “‘ Apparatus for signalling at sea.” — Dated 29th 
November, 1867. 

The object of this invention is to enable one vessel to indicate to others the 
exact courve she is steering, and the invention consists mainly in the use of two 
lights or lamps of different colours, the relative position of one of which as 
regards the other indicates the course the vessel is steering. 


3398. W. E. GEDGE, Wellington-street, Strand, London, *‘ Connecting and dis- 
connecting locomotive engines and railway carriages.”"—A communication,— 
Dated a0th November, 1867. 

This invention is not described apart from the drawings. 

3399. W. E. GEDGE, Wellington street, Strand, London, *‘ Brake washer."—~A 
communication.— Dated 30th November, 1867. 

The patentee describes this invention as follows:—To secure the constant 
tightness of a nut it is sufficient that the washer be always fixed on the cbject 
to be tightened up by means of a spur, or otherwise, and that thus the washer 
be no longer loose around its bolts. The washer being thus fixed and pressed 
upon by its nut, any possible rotary movement of this latter will be stopped by 
raising one of the segments of the washer upright with one side of the nut. 
This nut is thenceforth a prisoner, can no longer unscrew, and its primitive 
tightening up is forcibly maintained, 

3407. R. F. Compton, Tewkesbury, Gloucestershire, ‘‘ Couplings for railway 
wagons.’’— Dated 30th November, 1867. 

Here the coupling is effected by means of lever handles arranged at e*ch side 
of the wagon, and attached to an axis moving in supports at the end of the 
wagon frame. Upon this axis a Jever is mounted near the centre, in such a 
position that when the axis is caused to make a partial revolution the lever 
raises the coupling !ink, which can then be dropped upon or raised from the 
hook of the adjoining carriage, and by means of an endwise movement of 
which the axis is capable the coupling link can be moved sideways s0 as to 
pass the hook of the adjoining carriage in the act of being raised or lowered.— 
Not proceeded with. 

3422. G, PHILCOX, Cleveland-street, London, “ Improvements in horse shoes, and 
in the me:hod of fixing or attaching the same to horses’ hoofs.” —Dated 2nd 
December, 1867. 

This invention relates to a permanent shoe and wearing shoe to be fixed on 
horses’ hoofs without nails or screws entering the hoof. The permanent shoe 
is fixed on the hoof with two bands coming from the hind part of the shoe to the 
front of the hoof, screwed together with a screw; the shoe is made in two 
pieces to the shape of the hoof, with a joint to open and close to the shape of 
the hoof, fixed or held together with an iron plate across the shoe, and two frogs 
or clips to hold on the front of the hoof. The weering shoe is screwed on the 
permanent shoe, and when worn thin can be taken off, the permanent shoe 
to pare the hoof if required, and a new one replaced.—Not proceeded with. 

3433, J. ECKERSLEY, and D. MARTIN, Edinburgh, ‘* Permanent way of rail- 
ways.” —Dated 3rd December, 1867. 

These improvements have reference to constructing and securing the joints of 
rails with the intent and object of cheapening the cost of, as well as doing away 
with, the bolts, joints, or fish-plates, and other similar details at present used, 
and the invention comprises the following constructions :—An iron chair or 
bracket is used for each joint, on which there are attached or formed one or 
more snugs or projections for holding the rails, ons or more cushions of wood 
being placed at the side and underneath the rails. When the ralls are pat in 
position they are firmly secured by one or more wedges being slightly bevelled, 
are drawn tightly into position by a bolt passing longitudinally through the 
same, and secured by nuts or other contrivance through or into the end of each 
rail; one or more holes are formed into which pins are inserted that pass into 
corresponding holes in the bracket or chair, Instead of using loose or separate 
pins, the projections or snugs on the chair or bracket may be formed with pro- 
jecting studs which pass into correspondingly formed holes in the rails, so that 
when the wedge or wedges is or are drawn tightly by the bolt, the studs retain 
the parts firmly in position, and render their junction very effective. 

3438. H. J. GARDNER, Trafalgar-square, London, “* Horses’ bits and stirrups.” 
—A communication.—Dated 3rd December, 1867. 

This bit consists of a curved bar of a circular or other section, extending on 
exch side of the bit from the nose strap, or other portion of the head strap, 
to which it is attached by a ring to the mouth of the horse, at which point It is 
connected to the bit bar by means of a bit through which it passes, and then 
attached to the bridle rein by a metal loop or ring. A disc or small plate of 
leather or metal is fixed on each internal side of the bit to protect the horse from 
injury by the sliding movement ot the curved bar in conjunction with the bit 
bar. The operationot this form of bit allows of the combined bar or snafile 
bit and a perfect substitute for the curb bit in one and the same arrangement, 
The improved stirrup consists in the application to the vertical side bars on the 
stirrup rest of rollers of metal, wood, vulcanite, ebonite, or o her suitable mate- 
rial, and of such diameter as to permit the foot of the rider to pass through the 
stirrup merely to a sufficient extent to effect the proper bearing of the foot, so 
that the boot cannot pass through beyond its widest part, which Is in front of 
the instep; in case of the rider being thrown, his foot will be immediately 
released by the action of the rollers.— Not with. 


Class 3.—FABRICS. 

Including Machinery and Mechanical Operations connected with 
Preparing, Manufacturing, Printing, Dyeing, and Dressing 
Fabrics, &c. 

3357. A. M. CLERK, Chancery-lane, London, “ Ornamenting gauze and other 

fabrics."’—A communication.— Dated 27th November, 1867. 

This invention relates to the production of designs of all kinds and colours, 
presenting either a bright or dull appearance or mall on light and otter fabrics, 
this or tion being especially licable to gauze, tarlatan, tulle, and 
other light fabrics, The following is the mode in which the inventor carries 
out the invention. He takes coloured resin or sealing wax, reduces it to 
powder, and speads it on a table. He then places the fabric to be ornamented 
on the pulverised matter, and impresses any suitable design thereon by the aid 
of an adhesive mordant, which causes the pulverised wax to adhere at all 
points, where the mordant is absorbed after the fabric is dry. He brushes off 
the surplus wax and subjects it to the action of heat in a stove or otherwise, by 
which means the particles of resinous matter become fixed and assume a 
brilliant coloured effect. He may also employ transparent wax in grains which 
he sprinkles or otherwise applies on the fabric to be ornamented; these grains 
= powder are then melted by the application of heat, and form a transparent 

ead. 

3371. F. and B. CARTER and J, LISLE, Huddersjield, “‘ Apparatus 
the preparation of wool, or other fibrous technically 
* condensers.’”— Dated 28th November, 1867. 

This invention relates to means of working the rubbing rollers employed in 
these machines, and the improvements consist in the application and use of a 
cam or skew wheel for producing the usual traverse motion, or for giving 
reciprocatory motion to the rubbing rollers. This cam is mounted on a 
horizontal rotary shaft, placed in bearings opposite to one end of each pair of 
rubbers, about centrally with the two surfaces which are in contact, and a 

i hook is hed to each rubber, which hook clips on the cam or 
skew wheel (one on each side) so that one cam gives motion to both top and 
bottom rubber, each moving in opposite directions. 

3372. W. Corton, Hebden Bridge, York, “ Apparatus for cutting woollen and 
cotton corduroy, &c.’""—Dated 28th November, 1857. 

The patentee claims, First, the giving or producing recip tory motion to 
the cutting knives while the fabric to be cut has continuous motion ; Secondly, 
having the knife guide points round, and to project at least one inch beyond 
the points of the knives. 

3385. W. R. LAKE, Southampton-buildings, Chancery-lane, London, “ Apparatus 
Jor boiling and washing textile fabrics and fibres."—A communication,— 
Dated 29th November, 1867. 

This invention relates to means for prodacing the circulation of water or 
other cleansing liquid or steam throagh a bo'ler for washing textile fabrics and 
fibres, and for other like purposes, and consists, chiefly, in dividing the said 
boiler into an upper and lower chamber, separated by a perforated partition, 
and communicating with each other by means of tubes which extend from the 
lower chamber nearly to the top of the upper chamber in which the articles to 
be washed are placed. The boiler must be clo.ed and strong enough to bear a 
slight pressure of steam, which causes the circulation of the liquid or vapour 
through the tubes and chambers.— Not proceeded with, 

3394. A. Turner, Leicester, and W. E. Newton, Chancery-lane, London, 
“ Manufacture of carpets,""—Dated 29th November, 1867, 
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The First part of this invention relates particularly to the manufacture of 
carpets, and consists of a novel mode of delivering the warp from the 
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the chests during the process of 4 
paper, cl»th, or other material to be dried is passed, first, on to the uppermost 
steam chest, and over each roller until the end so passed through is folded 
plaiting apparatus in the middie of the volute, and one side only of the fabric 
comes in contact with the chests or rollers; but if this is not an object, and an 
extended heating surface is required, rollers may be arranged inside the corners 
of the volute.—Not proceeded with, 

3408. T. W. W. and J. J. HOLMES, and J B. and D. LANCASTER, near Leeds, 

“ Spinning machinery.” — Dated 30th November, 1867. 

The objects of this invention are to “ doff” and afterwards to fill with empty 
bobbins the spindles of spinning frames by a bination of apparatus in Meu 
of the manual system in use.— Not proceeded with. * 

3411. W. PRIESTLEY and W. BOWeER, Harden, near Bingley, York, “ Spinning 
."——Dated 30th November, 1667. 

This | has refe to the production of yarns of a variegated 
character—that is to say, for example, when it ts desired to prodace yarns of 
three or fonr colours in continuation, or partially in continuation, and partially 
twisted. To effect this the inventors use what may be termed a double set of 
back roflers, one pair in front of the others, and they place them parallel to 
and in proximity with each other; passing, for example, one roving through 
the back pair of rollers, they pass another through the other pair, and cause 
the two to meet when they reach the back carrier rollers; and at given periods 
in the revolutions of the back rollers they cause one or other of the pairs to 
stand still by means of suitable gearing, the result being that when, for 
instance, they stand still alternately, and for equal times, the two supposed 
colours appear alternately in the yarn and produce a variegated effect, which 
may be further i d by aging the gearing so that partially they run 
alternately and partially together, thus giving a result of “ partial continua- 
tion” and * jal twist,” and, in some cases, two rovings pass through each 
pair, causing two or more rovings to meet when they meet the carrier rollers,— 
Not proceeded with, 











3426. J. H. W. BiaGs, Manchester, * Apparatus to be used in joining warp ends.” 
Dated 2nd 1867 


. ° 
Here the inventor employs an apparatus in which the spacing of the threads 
can easily be corrected, and in which the threads can then be shedded—that is 
to say, every (say) fourth thread raised or separated from the other threads, so 
as to be accurately prevented from joining, and with sufficient spaces between 
them. The old ends are similarly shedded by raising one of the heddies, so 
that their ends also are presented with suitable spaces between them ready 
for joining. The joining may be effected either by hand or machinery. There 
is much detail in the specification.—Not proceeded with. 
3443. N. Grew, New Broad-street, London, ‘‘ Apparatus for cleaning or decor- 
ticating cotton, &c.”—Dated 3rd December, 1867. 

This invention is not described apart from the drawings. 

3444. J. R. ENSOR, Nottingham, “ Manufacture of lace in twist lace machines.” 
Dated 3rd December, 1867. v 

This on is not described apart from the drawings. 

3452. J. B. BAKER and L. LINDLEY, Nottingham, “ Ornamenting lace and other 
tertile "— Dated 4th December, 1867. 

The inventors employ seeds of various kinds, and globular and other shaped 
ornaments made of compositions of sugar, plaster of paris, or other suitable 
material, and paper cut or stamped out to any desired pattern, such materials 
being suitably dyed, stained, or coated with a composition of the colour 
desired ; or, in the case of paper, it may be embossed and printed to any 
desired pattern and colours, Ornaments of the character above mentioned the 
inventors apply to lace and other textile fabrics by dipping them in gum or 
other suitable adhesive material, or by applying gum or other suitable adhesive 
materia} to the back thereof, and then placing them in position on the textile 
fabric to be ornamented in any desired pattern. —Not proceeded with. 


3454. J. JOLLY, Horwich, Lancashire, “ Machinery for clamping and stretching 
Ji 








woven fSabrics.”-— Dated 4th December, 1867, 

This invention consisis in the employment of rollers working in conjunction 
with travelling bands, between which two parts of the fabric to be clamped and 
stretched pass, and in such manuer that the fabric gradually leaves the detair- 
ing bands so as to allow the stretching to extend to the selvage. For this par- 
pose the inventor proposes to employ two flanged rollers, the axes of which are 
placed at an angle to each other. Against these flanges the fabric to be 
stretched ts clamped by travelling bands, which he proposes to pass over 
rollers, and to provide with a weight for giving the necessaty tension. He 
proposes to drive the flanged pulleys by toothed wheels in gear with projecting 

proceeded with, 





pins.— Not 

3455. J. WessteR, Mansfield, Nottinghamshire, and W. OXLEY, Manchester, 
‘Machinery for spinning and doubling fibrous materials.’"—Dated 4th 
December, 1867. 


This invention consists in an arrangement whereby the drag necessary for 
spinning and doubling is obtained, and in such manner that it can be varied in 
amount as required, The spindle is placed within a tabe to which it is con- 
nected by a pin and slot, and its lower part is provided with a flange having an 
inclined surface. Upon this a circular plate rests, carried by a collar, within 
which is a boss surrounding the spindle, but of larger diameter. This boss may 
therefore be move’ backward or forward by an eccentric or similar means, so 
that the aforesaid plate may be caused to bear apon the Incl ned Tange at 
different distances from the centre of motion, the drag being thus capable of 
variation.— Not proceeded with, 


3447. T. G. B. and B. STEPHENSON, Bradford, “ Mode of waxing warps in the 
process of weaving.”—Dated 4th December, 1867. 

The patentees employ a roller made of wax of any converiient diameter, and 
of sufficient breadth to cross the lower beam. This roller they place in the 
back part of the loom in suoh a position, horizontally, that all the threads of 
the warp pass over it, and, consequently, are uniformly waxed. The position 
it is preferred to place the rod in is to rest upon the warp as it unfolds from the 
beam, and thus by its own gravity to effect the desired effect. 


3448. J. Newron, Leeds, ‘‘ Apparatus for lubricating certain parts of doffing- 
knife apparatus.” —Dated 4th December, 1867. ‘ 

It has hitherto been difficult in the machinery referred to in the title (which 
has special application to tow or jute machinery), to give proper oll or lubrica- 
tion to the axle of the doffing knife, and the eccentric in connection with it, 
The difficulty arose from the fact of the doffing knife requiring oiling or lubri- 
cating once in every three hours, or thereabouts. To obviate this defect is the 
object of this inventicn, and for this purpose the inventor places upon the end 
of the doffing knife shaft a quadrant ; he secures it to another smaller quadrant 
by means of bolts and screws in the ordinary manner. In connection with 
that smaller quadrant he places a small longitudinal and horiz ntal tube made 
of wrought iron, or any other convenient metal, and this being bored or hollow, 
as the case may be, is capable of receiving ofl or lubricating mixture from a 
point near its extreme end, as well as from the end nearest the doffing knife 
shaft or comb by means of suitable cups. Upon its being charged, and in con- 
sequence of its communication with the doffer or knife shaft, and a further 
small passage being made to the eccentric shaft, which is generally + urrounded 
with bearings of hard wood, he is enabled to give the necessary lu for 
(say, generally) about three days.—Not proceeded with. 








Class 4—AGRIOULTURE. 
Including Agricultural es — Implements, Flour 


3854. C. Cooren, Beaese. near ** Machinery for cutting or dress- 
ing stone.”’— 21th November, \467. 

This invention consists in im m for cutting and dressing stone 
by means of circular discs or tools, or their.equivalents, the discs being mounted 
and working in the manner described and shewn in the drawings, and con- 
stitating a dressing tool or t of a new character. The stone intended 
to be dressed is placed on a movable table to which a reciprocating motion is 
given, so as to bring the stone under the operation of the dressing tool. In 
some cases the stone way be supported upon a table, and a reciprocating motion 
is given to the dressing tool in the manner Jescribed. The invention also re- 
lates to apparatus for sharpening the ope: ating edges of the discs forming the 
dressing tool by grinding them in the manner described. The 
fully described apart from the drawings. 

3355. J. H. Jounson, Lincoln's inn-fields, London, “ Arrangement of piles or 
fagots for wrought tron beams, girders, &c."— A communication.—Dated 
27th November, 1867. 

The patentee claims, First, the construction and use of a pile or fagot com- 
posed of one or more bars for the head, and any appropriate number of bars for 
the flange or flanges, the said bars being arranged and permanently secared to- 

etber by rivets or bolts sul and illustrated in rine 


























458 THE NGINEER. June 19, 1868. 
the construction and use of a or fagot composed of one or more bars for the | also the axis of the crank which drives the knife on a cast frame which pivots | air can pass. This metal dome is fitted by a bayonet joint, screw, or other 
Wehr cole detek mar etine de anima inane a ae on the axis of the carrying wheel, on its inner side, or between it and the | means, into a metal ring or flange, which flange has formed on its outer or 
being arranged and permanently secured together by rivets or bolts, substan- | cutters. This frame also has the finger bar fixed to it. The driver's seat | upper surface an annular groove for the reception of a glass chimney which is 
tially as described and iljustrated in the drawings. Fourthly, the construction | is from the axis of the main carrying wheel and from the shafts, so | cemented therein. By the use of the dome, the air for supporting combustion 
and use of a pile or fagot, for cruciform and other shaped beams or girders, com- | that finger-bar can rise and fall, altogether independently of the driver’s | passing through the air chamber from below impinges on the flame at the 
posed of bars arranged and secured together by!clamps, substantially as de- | seat, and, consequently, the finger-bar runs very lightly over the land. The } point of combustion, rendering such combustion more complete, and therefore 
scribed and lilustrated in the drawings. Fifthly, the construction and use of | finger-bar is lifted and adjusted to the height required by a chain connected | affording increased light. The dome also acts as an extinguisher should the 
& pile or fagot composed in part of a solid bar or bars with a rib or ribs, and in | with the cast frame already mentioned, and passing to a lever jointed to the | lamp be either overturned by accident, or otherwise, the light in that case im- 
part of bars rivetted together and wedged to the said rib or ribs, substantially | shafts. At its other end this lever drops between teeth or stops formed for it | mediately dying out. The products of combustion pass up the glass chimney 
as described and illustrated in the drawings. Sixthly, the construction and | on the side of the support of the driver's seat. through a contracted aperture in a metal cone fitted thereon, and become 
use of a pile or fagot consisting of a solid bar or bars having a rib or ribs, con- anenenns diffused by escaping through small perforations in a copper cap fitting on the 
fined ee ee ee ne a tae wae codes Class 5.—BUILDING. glass chimney.— Not proceeded with. 

aggregate thickness w or substantially § ‘i 2 3396. “, o 
@n.00t fist to tes epediientnen ond Aoamtags. Including Brick and fachines, Bricks Tiles, Drain Pipes, See ee 


3364. W. BR. LAKE, London, “ Spring 
i A communication.— Dated 27th November, 1867. 
This invention relates to a ‘simple is well adapted to take the 


place of ordinary door and other hinges, or may 
same simply as a spring. The invention consists, chiefly, in constructing and 
arranging the two parts or leaves of the hinge in sach a manner that one part 
or a portion of the same forms payne diadeete-pncennsunenet red 
3365. M. A. HAMILTON, Detroit, Michigan, U.S., “ implement, more 
icably designed for opening cases or cans formed 0f sheet metal.” 
—Dated 71 1th November, 1867. 

This implement is provided with a point at one end which is forced through 
the sheet of metal to be cut, and forms a centre or fulcrum round which the 
implement is | turned to force its cutting blade through the 
made and its dist from the fulcrum point can 
ing to the required size of the aperture to be formed. The b 
~ epeageea by an eccentric at the back of the Sh a ga ped «3 


a A. MACKIE, Wabrington, “ A 
type.” — Dated 28th November, 1867. 
_This invention consists in the use of paper 





of type by self-acting mechanism] in 
distributing printers’ type. 
3367. R. H. BENTHAM, Manchester 
barrels, 4c.” —Dated 28th 
This invention cousists in the novel application and use of an elastic or com- 
pressible bag, bladder or vessel, which may be made of caoutchouc, gutta- 
percha, membrane, or other material, and such bag is to be enclosed within the 
barrel, and communicate with the atmosphere by means of a tube passing 
through the bong or stopper closing the opening to the barrel. When the 
barre! or vessel is fall of liquid the air is expelled, and the bag is compressed 
thereby, but as the liquid is withdrawn the air passes down the tube and ex- 
panus the bag, exerting pressure on the im facilitating the flow without 
direct contact therewith.— Not caver 


‘substances, | commenication 
This invention consists, principally, in a novel 
the interior of the cup or vessel, whereby the material or substance contained in 
it is made to always move or fall toward an opening made at or near the 
centre of its under side or base, in oe with a valve so arranged in 
such opening that it can be opened or closed at pleasure, and thus when opened 
enable the material with which the vessel is;filled, or partially 80, to be discharged 
and sprinkled through it upon the article of food which it is desired to 
season. 

3375. E. T. HUGHES, Chancery-lane, London, ** FS | Fea se me pare we Me ~ 

pressing the edges of elastics used in boots and shoes.” —, 
—Dated 28th November, 1867. 

This invention is carried out as follows :—On a table there are two apparati, 
each connected bv a rod to a treadle underneath the table in such manner that 
the rods are raised or lowered by the foot at pleasure. A is introduced 
into an opening or recess for each elastic, then the stuff is placed in its proper 
position, and the stuff holder fixed, after which the guides are and two 
plates are employed for enabling the edges of the elastic to be plied or folded. 
There are two irons fixed to one of the said rods, and they are heated on a stove 
placed at the back, a rotary motion being given to the rod for that and 
when the ir ns are heated they are returned to the openings for the elastics, 
after which the treadle is acted upon, and the two irons brought to the level 
of the plates which rest on the said table for enabling the edges of the 
elastics to be plied or folded. At the same time that a transverse handle 
fixed to the irons is acted upon by the hand a lever working on a cross 
rod, also fixed to the said irons, is brought forward, carrying the irons 
forward with it over the stuff. The plates are now drawn back and the 
treadle slightly lowered, so as to balance the weight of the two irons, and then 
the irons are drawn backwards and forwards several times for pressing the 
folds, after which they are returned to the stove. The elastics are now placed 
in the other apparatus, and a stamp caused to act by means of an eccentric 
and handle on a heated plate or iron so as to press the folds together. In order 
to cement the elastics between the folds they are pay ag to oy: other apparatus, 
80 that there is no time lost, for while the heating is at one 
side the apparatus is at work at the other side.— Not no H vy 
3378. J. M. NAPIER, York-road, Lambeth, “ Vessels and apparatus for the 

serving and more convenient use of unguents.”— Dated 28th November, 1967. 

The patentee claims arranging vessels for the preserving and more convenient 
use of unguents with a piston-like cover and with an orifice with a wiping sur- 
face around it. He also claims the combining with such vessels, e:ther perma- 
nently or when required for use, apparatus by means of which the piston-like 
cover may be progressively forced into such viasel so as to expel the unguent 
through the orifice as it is required for use. | He also claims the general arrange- 
ments of the vessels and apparatus substantially as described. 

3381. E.H. BENTALL, Hi vate near Maldon, ‘* Manufacture of nuts and bolts,” 
— Dated 28th November, 1867. 

This invention is not described apart from the drawings. 

3382. J. SCHOLEFIELD, Old-street, St. Luke's, London, “ I in cases or 
covers for umbrellas, and in the entodinn to which such cases or covers are to 
be applied.” — Dated 28th November, 1867. 

The patentee claims, First, the manufacture of cases or covers for umbrellas 
of cured india-rubber or other suitable material possessing sufficient elasticity, 
the cases being normally considerably shorter than the umbrellas to which they 
are to be applied, so that when applied they compress the umbrellas into a small 
compass as described with to the Secondly, providing the 
handles of umbrellas with studs or appliances substantially as described. 

8343. J. R. TOWERS, Hereford-road, Westbourne-grove, “ Bedsteads.”— Dated 
28th November, 1867. 

This invention relates to an improvement in that part of a bedstead by 
which the sides an‘ ends are secured to the posts, and consists in sn moriicing 
or recessing the ends of the side and end bars into the posts, there being no 
projecting parts thereon to be knocked off or otherwise damaged. The side bar 
the inventor provides with a recess at its end through which the end bar passes 
at right angles when adjusted in place in the post. A screw bolt passes through 
both these ends, firmly securing them in the post in which a screw thread is 
tapped for securing the bolt passing up therein. The post he forms in two 
parts, the screw bolt above mentioned forming the end of the lower = or 
leg, which passes up through the ends of the bars, as before described, the 
upper part of the post.— Not proceeded with. 

3386. F. B. JORDAN, South Lambeth, - J. _ DARLINGTON, pnt ey 
chambers, London, Impr » and in 
apparatus for driving, rock-boring, “tunneling, coal-eutting, an pon yn other ma- 
yg employed in mines, collieries, and quarries.”--Dated 29th November, 


nisi aioli is not fully described apart from the drawings. 


3387. J. FRASER and G. DUNCAN, Liverpool, “ Combined machinery for print- 
ing.” — Dated 29th November, 1867. 

The patentees claim combining or arranging printing and consecutive 
numbering machines whereby to imprint at the same time, or in a conjoined 
operation, on continuous webs or rolls, or on a continuous supply of paper, the 
desired letter press and consecutive numbers for the purpose set forth. 


3388. T. Rose, Hoxton, and R. E. GIBSON, a” Treating 
cotton seed to obtain oil therefrom.” — Dated 29th November, 1867 

The a claim, oe subjecting cotton seed to a rubbing, grinding, 
on, and thereafter sifting out or separating the 
meal, —~¥ eal being J puedes employed to yield oil, substantially as 
described. Secondly, the employment of rotating rolls with serrated surfaces, 
operating substantially in the manner and for the purpose set forth. Thirdly, 
in combination with the said rotating serrated rolls, the vibrating screens 
operating substantially in the manner and for the purpose set forth. Fourthly, 
the employment of rotating arms or beaters in a perforated cylinder, for the 


purpose set forth. 
3424. J. HADLEY, Upper » London, “ Decorticating and drying 
corn.” — Dated 2nd October, 1867 

In treating wheat, for example, according to this invention, the patentee 
first runs it through a wire gauze cylinder of the ordinary construction, to 
separate therefrom the dust, stones, &c., it may contain, and he then submits 
it to a damping process. This damping may be effected either by passing 
grain through a water bath, or by sprinkling water thereon while the grain is 
kept in motion by a stirrer, or by a traversing archimedean screw, or other- 
wise. When the grain is sufficiently and uniformly damped he submits it to 
the decorticating and drying apparatus which forms the subject of the present 
invention, ee ee oe ea ein 
of the apparatus may ae oo all cases the same character of 











action will be preserved. apparatus is not apart from the 

drawings. 

3441. R. HORNSBY and J E. semen Stan Grantham, Lincolnshire, “‘ Reaping 
mowing machines.”"— Dated 3rd ve wt 


In constructing a reaping and mowing machine the patentees mount the axis 


of the pinion gearing with the ring of teeth on the main carrying wheel, and 





used for and other parts of buildings.” —A 
hed soe Notomber’ 1861, 
ding to this invention it is 4 to construct in suitable moulds 





yom grating placed in the wall ofthe chamber. The upper end of the 

outer casing is connected ee ee ene e ene Saae it is 
surmounted by acowl. The of the air ng the heated tube 
or tubes, and contained in the outer casing, causes the air to ascend and escape 
into the atmo: phere by means of the pipe and cowl above mentioned, thus 
forming a partial vacuum in the pipe below the heated tubes, the air in the 
chamber being drawn off through the grating to supply its place, thus effecting 
a continual ventilation of the chamber so long as the tubes are kept heated. 


3428. R. PORTER. vee eg ** Construction of metallic and other buildings.” 
—Dated 2nd December, 1867. 

This invention has reference incipally to buildings constructed mainly of 
metal, and consists, First, of the following method of constructing the walls of 
the said buildings :—The patentee makes the said walls of corrugated sheeting 
either of iron or zinc, the tions being situated vertically, and he sup- 
ports and strengthens the said walls by means of standards made of metal 
rolled or otherwise formed into a trough-like figure. The said standards are 
fixed against the corrugated walls in such a position that the edges of the said 
trough-like standards fall into and fit against the bottoms of the corrugations 
in the walls. The standards may be made of a width proper to include two, 
three, or more corrugations. Along the interior of the walls, and nearly mid- 
way between the floor and roof, he fixes horizontal rails, which may be made 
of wood, iron, or of both combined. The said horizontal rails are supported in 
brackets connected with the standards, the connection between the said 
standards and brackets being effected through holes in the corrugated walls. 
Horizontal rails of the kind described may also be fixed in a sim'lar manner at 
any required height inside the building. The standards may be fixed inside the 
building, and the horizontal rails outside, where required. The walls may be 
lined internally with a cheap description of paper board, such as mill boards, 





straw boards, and the like. He attaches the said lining by making it in sheets 
or panels, which are in rebates or grooves of wood or metal fixed to 
the walls or to the tal rails. The invention consists, Secondly, of the 


oe method “sameaies the ridge caps on the roof of metallic buildings, 
and othe having 


corrugated metallic buildings. On the summit of |, 


cosh Gide.ef theteet in dans 6 strip of hoop iron, which has been ted 
with corrugations similar to those of the roof plates, The said strips of cor- 
rugated hoop iron are so fixed on the summits of the sides of the roof that the 
concavities in the said strips are opposed to the concavities in the roof plates, 
and there is thus formed a series of nearly circular spaces or openings. The 
ridge caps are fixed upon the said corrugated strips of hoop iron. There is 
thus left a series of nearly circular openings along the whole length of the 
ridge of the roof, by means of which the ventilation of the building is effected, 


3430. J. H. WILSON. Liverpool, 
connected therewith.” — 


pumps . 
The patentee claims, First, constructing closet pans or basins of glass, 
Secondly, forming my! same at the lower end with a shank or hollow faucet, 
having o lateral opening re therein for 


ne removed or lifted from 
anner described and set 

forth. Fifthly, forming the rotating pan neck or seat of the the rotating pan with 

recesses to receive tallow or other lubricating material. La-tly, the general 

arrangement and combination of the several parts described and set forth as 

applied to ships’ avd other water-clusets, 

3457. W. A. HERRING, Chertsey, “Apparatus for warming buildings, &c.” 

Dated 4th December, 1867. 

Here the patentee canses the exhaust steam from the engine to pass a coil of 
pipe of such diameter, that the back pressure on the engine may be insignifi- 
cant. This coil he encloses in a cistern or close tank with which pipes for 
warming the building are connected. The outlet pipe passes away ed the 


This invention consists, — in providing existing lamps, or constructing 

setae ee Ne ante 

or in suspending by a projecting spindle, or frame above » an 
extinguaher i carried on a fusible spindle passing through 


or middle ring has at its upper inner surface a screw or thread. 
screwed the third or inner ring, which ring carries the glass of the lamp. This 
ring is, like the second or middle one, provided with holes or perforations for 
the admission of air to the flame. Between the outer and middle, and middle 
and inner rings, are interposed A gh, A all air entering the lamp by 
means of the holes in the rings must pass through a double set of wire gauzes 


before it can reach the flame. Thirdly, in an improved construction of the 
ttom part of the py py | that part containing the fluid to be burned, 
constructs this part of a metal ring or annular stand, having perforativns 
or orifices for the admission of This ring is provided with an annular 


air. 

shoulder for the pu of recei two diaphragms of wire gauze, which are 
held in position p mera the aac of a small spring until the bottom 
is screwed securely in its place. All air entering from the perforations or orifices 
Must pass through the double wire ganze partition formed by the two 
diaphragms, The diaphragms are bent or made concave, so that there may be 
an air space between them. 
construction 


ca 
is double gauze in every part of the lamp through which air is admitted to the 
flame, excepting the part where the light t has to pass through, where the flame 
is protected by a glass chimney. Fifthly, in the mode of manufacturing that 
part of the lamp forming the reservoir for the fluid tobe burned. This, with 
the exception of the bottom part or floor of reservoir, he prefers to spin up of 
sheet metal. The bottom part he makes of sheet iron. Sixthly, instead of 
using @ tube for the pu:pose of raising and lowering the wick, he cuts away the 
lower portion of the tube in such a manner as to leave sufficient metal. only in 
which to cut a longitudinal slot for the purpose of raising and lowering the 
wick.—WNot proceeded with. 
3431. mise VAILE, Basinghall-street, London, “ Tables.”—Dated 3rd December, 


The patentee claims first, the general arrangement or combination of parts 
of tables, substantially as described and represented in the drawings, whereby 
a dining or ite cnn Socusutal inte a game table, and vice versa, 
or whereby the table top, or a portion of the table top, can be reversed in 

nderside can be made use of, as explained. Secondly, 
constructing tables in which one of the rails, or a portion of one of the rails, 
can be moved out and in, substantially as and for the purpose described. 
3451. E. T. HUGHES, Chancery-lane, London, “ Lighting, "a and cooking 
apparatus.”—A communication.—Dated 4th Decemb2r, 186 
This apparatus consists of a stand of suitable size and - ll on which is 
placed a hollow vessel for containing petroleam or other hydrocarbon oil, the 
said oil being supplied to the hollow vessel through a hole closed by a sciewed~- 
up cap. On the top of this oil vessel are fixed one, two, or more burners, ac- 
cording to requirement, in which are placed felt wicks, which wicks are raised 
and lowered by pinions turned by’hand, or in any well known manner. On 
the top of the oil vessel are three or more projections, on which is placed the 
heating chamber, the spaces between the said projections allowing air to pass 
into the heating chamber with ‘the flame of the lamp, and thus assist com- 
bustion. The heating chamber is made of metal, and has a perforated metallic 
diaphragm at its base for the admission of air, the said diaphragm being pro- 
vided with slots through which pass and with projections corre- 
with those onthe oil vessel, into which they fit, thus keeping the 
heating chamber —. in ‘position. In the interior of the heating 
hamber is placed a strong also provided with slots corresponding 





top of the cistern or tank, then circulates through the rooms or buiidi 

warmed, in the ordinary way of a hot water apparatus, and duvets the 
pipe returns the same water in a comparativety cold state to the bottom of the 
cistern or tank. This water remains in the cistern or tank until it again 
becomes hot, and then it again circulates through the pipes of the hot water 
apparatus. In this way the rooms or buildings are warmed without other fuel 
than that necessary to keep the high pressure steam engine at work, and at 
the same time an economy of water is effected, which sometimes is of im- 
portance, the exhaust steam from the engine being condensed into a pure water 

which is returned into the boiler. 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Ng dag —— on Im- 
of War or for Defence, Gun Carriages, é&c. 
3409. R. CLAY, jun., Muswell-hill, “ Breech JSire-arms,.”—Dated 30th 
November, 1867. 
patentee claims, First, the stationary cartridge holder or extractor 
rough the disc of which the striker acts, which disc is supported and held in 
= required position to the barrel by a metal strap, or by two metal 
side straps, oa 0 amen solid or hollow) passing through the back 
of the benoch chamaee, such cartridge holder or extractor being more especially 
adapted for use with ordinary central feo cartetiges and enpabts of preventing 
** back flash,” in the manner described. Secondly, the combination with the 
aforesaid cartridge holder or extractor of the several arrangements of locking 
tubes and parts connected therewith, as ie aime purpose of holding 
the breech chamber to the barrel as required 
70.5, Wenn, Fon, “ Breech-loading ordnance.”—Dated 4th December, 


The pone claims the construction of breech- loading ordnance by the 

a fixed barrel of a series of horizontal rotating chambers, tarned 

either apt pan or by 2 lever, and tightened or jammed against, and 

in line with the fixed barrel ready for Setuiign ates’ Game 

tric axis operated by a lever, and released from such barrel after discharge by 
the same means, substantially as described. 


Class 7.—FURNITURE AND CLOTHING. 
Including Cooking Utensils, U; Ornaments, Musical Instru- 
ments, Lamps, ‘anufacture of Dress, &c. 

3376. T. S. HORN, Newcastle- Tyne, Mi fet oo 
* +) upon-Tyne, **Miners’ safety lamps,”— Dated 28th 
Here the base of the lamp forms the receptable for Coe tate tine 
re Geek ae for feeding or sup- 


by nay Ap nnbee Mn ay Teceptacie, and 
ee ir chamber perfor: 





plate, 

to the size and number of burners, the said slots being cut or cast in projections 
on the said plate, which serve as chimneys, and into which the burners pass. 
Near the top end of the heating chamber is a grid,on which can be placed 
small vessels containing the food or liquid to be heated or cooked, ns the top 
of the heating chamber ¢s provided with projections on which can be placed 
larger vessels containing the food or liquid to be heated or cooked. At any con- 
venient point in the heating chamber is an aperture over which is fixed talc, 
or other f men-Casthte material, 60 that the state of the Game may be 
observed through, and the wicks raised or lowered 
Afplate of metal or other material is placed over the grid, which S ies the consumpe- 
tion of the smoke or gases issuing from the flame, thereby preventing all smell 
arising from the apparatus, Felt wicks can also be applied to any other de- 
scription of petroleum lamp now in use. 

3460. S. L. WORTH, Ox/ford-street, London, “ Step chairs, ladders, &c."—Dated 

5th December, 1867. 

The seats of these chairs are usually cut across parallel with the front, and 
ee te oF pee byt both sides down to the 
bottom of back leg. The back part of the chair being thrown over the front 
forms steps for libraries, halls, and other purposes. Now this invention consists in 
placing a locking bar from the front leg to the hack, which secures the chair, or 
when turned over and used pe the said bar turns the opposite way, fasten- 
and keeping the steps perfectly secure. The 
bn = in an upright position, which can be turned 
he top step when used as a chair.—Not proceeded with. 


deat Tye, ** Bags for coffee, and other such like 





to ‘ade of the bag when in place. The 
upper or lower side of the float may be covered with wire gauze, or other suit- 


4: 





Class 8.—-CHEMICAL 
Including Special Chemical and Pharmaceutical Preparations, Fi 
and ae Materials, and Preservation of Food, 
Sd oe oe , Bleaching, , Calico-Printung, Smelting, 
Glass, P ‘ement, Paint, sper, Manure, : indian 
ste, . annem, moe order to produce their oxides, or other "chemical or 


combinations, and to separate metals from their ores or from 

their alloys.” —A communication.— Dated 27th November, 1867. 
This invention relates to certain improvements in the means of and appa- 
ratus for treating metals and minerals for the purpose of producing various 
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ing and before fermentation by means the earths, 
alkaline hy: and silicates, or any or all. of them, 
or mixed, by a@ more complete ation and separation of 


soluble y 

cally diffused through the wort, together with alkalies, alka ine earths, alka- 

line hydrates, and alkaline silicates as described. 

3358, A. V. NEWTON, -lane, London, “* Apparatus for making extracts 
from bark, &c.”—A communication.— Dated 27th November, 1867. 

This invention consists in an improved arrangement of apparatus for extract- 
ing tannin from bark, or the strength from any other substance from which ex- 
tracts are made or obtained, by means of which upward hydraulic pressure is 
applied to the substance under treatment. Reference to the dra’ is essen- 
tial for a full description of the invention. 

3370. E. T. HUGHES, Chancery-lane, London, ‘‘ Tea and coffee pots.”—A com- 
munication.—Dated 28th November, 1867. 

This invention consists in constructing an area around the upper and inside 
portion of the pet, and providing or forming upon the lid of the pot one or more 
projecting rims extending downward therefrom nearly to the bottom of the 
said area, and also providing a tube or nozzle or a portion thereof, conducting 
from the area into the nozzle proper, which nozzle has a cap fitted closely thereto, 
all 80 constructed that when the coffee or tea is put to steeping or boiling 
in the usual way (having supplied the area with water), the fragrance and 
full substance is retained within the body of the pot until desired for use. 
3384, J. BAYLIS, Bristol, “‘ Chemical preparation or compound to be used in 

preparing mized textile fabrics for dyeng or colouring.”— Dated 28th No- 
vember, 1867. ; 

This invention consists of a compound chemical substance possessing the 
property of imparting a disposition to receive a fast colour of equal shade 
simultaneously upon animal and vegetable fibres; thus a mixed textile fabric 
of cotton, wool, or silk, or any of them, may be dyed into various colours by 
one process instead of a separate process for each fibre, as in the practice gene- 
rally in use. The inventor produces this substance by the chemical reduction 
of cuperiferous arsenic.— Not proceeded with. 

3389. C. ALBISSER, Mincing-lane, London, “ Preparation of sulphate of mag ne 
sia, applicable to treatment of the crude potash, salts of Stassfurt, and the 
refuse from the manufacture of chloride of potassium.” —A communication. 
—Dated 29th November, 1867. 

A patent, dated the 23rd of September last, was granted to A. Ziegele for the 
manufacture of Epsom salts from these crade salts. The kiescrit which the 
crude salts contain may, however, be separated and manufactured into a form 
in which it is commercially useful without hydrating the sulphate of magnesi 
80 as to bring it to the state in which it is commonly known as Epsom salts. 
The preparation of such sulphate of magnesia from crude salts containing kies- 
crit is the object of the present invention. 

3405. W. R. LAKE, Southampton buildings, Chancery-lane, London, “ Clarifying 
saccharine solut "me A ication.— Dated 30th November, 1867. 

When a solution of raw sugar or molasses has been made in lime water, the 
inventor employs the neutral sulphate of alumina, by which the colouring and 
other foreign matter is precipitated and aggregated into a mass that is thrown 
to the surface by the heat, whence it may be removed by skimming, or other 
appropriate means.—Not d with. 
3417. W. R. LAKE, Southa 

syrup in the 








Chancery lane, London, *‘ Filterin 


Soir or 
¥ ° 

The object here is to employ a material for a filtering medium that is not 
affected by acids or alkalies, and which is practically indestructible, and to 
arrange it in such a way that it may be cleansed and the deposit removed with- 
out taking the filter to pieces. To effect this object the inventor applies 
asbestos to sugar making as a filtering material, submitting the asbes:os in the 
filter to the action of a current of steam or water flowing in an opposite direc- 
tion to that taken by the syrup when being filtered, so that the deposit may be 
washed from the surface upon which it was placed, and removed from the pores 
of the filtering material in the same relative direction in which it was deposited. 
Not proceeded with. 

3419. W. SCHOFIELD, Baxenden, Lancashire, “ Preparing cloth and yarn to be 
Turkey red.” —Dated 2nd December, 1867. 

The patentee claims, First, in preparing cloth to be dyed Turkey red, re- 
stricting or limiting the quantity of oil with which it is saturated to that re- 
quired for the subsequent process of mordanting, or as little in excess thereof 
as practicable. Secondly, in washing or bleaching yarn, and in preparing yarn 
to be dyed, and in finishing or clearing after dying, dividing the hanks into 
portions, and connecting these portions by strings or bands, so as to torm the 
hanks into a continuous chain, whereby yarn may be manipulated with the 
same facility as piece goods, and a great economy of space in the stove effected. 
Thirdly, in preparing yarn to be dyed Turkey red, passing the chain of yarn 
through an oil bath, or working it in the emulsions arising from that mode of 
preparation, whereby the subsequent process can be performed without the 
necessity of exposing the yarn to sun, light, and air. And Lastly, preparing and 
dyeing warps of cotton Turkey red as described. 

3420. D. BARKER, Northfleet, Kent, “ Chambers for artificial fuel and 
other substances.”"—Dated 2nd December, 1867. “ 

Here the outer walls of the chambers are built of bricks, &c., an important 
principle of the invention being that every part of the fuel is subjected to the 
influence of the heat employed, and in provision being made for the ‘i 


mpton-buildings, 
manuf f sugar."—A communication,—-Dated interior surfaces 
pS ¢ . ae om of the moulds, and keys on the back of the Iniag phates to abide into them; or 
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Class 10.—-MISCELLANEOUS. 
Including all Specifications net found under the preceding heads. 
3392. W. C. HoueGHTon, Manchester, ‘‘ Apparatus to be employed in connection 
with ic or other packing presses.” —Dated 29th November, 1867. 

The patentee claims the use and application to stillages of hydraulic 
presses of hollow bars hav ng inclined surfaces at the bottom, upon which 
other inclined surfaces of plates fitting on such hollow bars act, so as to 
rise and fall to or from the goods in the stillages of hydraulic presses. 
Secondly, in making the other bars of the stillages, as shown in the drawings, 
80 as to reduce the bearing and friction of the movable bars acting against 
their sides, as described. 

3393. J. H. JOHNSON, Lincoln's.inn-fields, London, “ Apparatus for grinding 
bones, &c.”—A communication.— Dated 29th November, 1867. 

This invention relates to improvements in that class of cast iron grinding 
mills the cutting and triturating surfaces of which are made In the form, or 
approximating to the form, of a frastram of t, in 
constructing the shell and burr of a conical or nearly ‘ 
number of cast iron grinding sections fitted and held together 
described, so that the sections can be 
the dress of the mill being thus rendered changeable to suit the substances to 
be ground, while the mill itself is more economical both as regards its original 
construction and its lasting properties, and the variety of substances which it 
may be arranged to grind, than mills of the ordinary construction ; Secondly, 
in a peculiar manner of backing the grinding sections of the shell by an 
exterior casing, between which and the base to which the casing is secured are 
confined the said sections, so that the latter can be readily disconnected from 
the mill; Thirdly, in a mode of securing the cast iron grinding sections of the 

to a block between a lip or ring or other projection at or near the lower 
edge of the latter, and a ring fitted to the vertical shaft which carries the burr, 
all substantially as described, so that the said sections can be readily detached ; 
Fourthly, in forming on the ring which aids in securing the grinding sections 
of the burr grinding teeth, tor the purpose described ; Fifthly, ofa certain 
breaker fitted to and turning with the said vertical shaft, and secured to and 
dered detachable theref in the manner set forth, so that different forms 
of breakers may be applied to the mill; Sixthly, of certain detachable sections 
acting in conjunction with the said breaker for preliminary grinding, the 
sections being fitted to casing, and held in position by a cup 
plate carrying the bearing for the vertical shaft 
which carries the burr, all as described; Seventhly, of a screw and stationary 
nut, the latter being so connected to the cap plate that on operating the screw 
the casing or backing of the shell, as well as the cup plate, can be elevated (the 
fastening having been previously detached), allowing the grinding sections of 
both shell and burr to be removed; Eighthly, in interposing between the 
bottom of the vertical shaft and the bottom of the step in which the shaft 
turns a double cone of steel, by which the oil is effectually distributed to the 
bearing surfaces, and the friction is diminished. 


3395. A. V. NEWTON, Chancery-lane, 
ing cli 





, London, “ Apparatus for washing and 
lothes, &c.”—A communication, — Dated 29th November, 1867. 

The object of this invention is to provide for « continuous circulation of the 
water in boilers used for cleansing clothes. To this end the boller—which may 
be rectangular or any other suitable shape in plan—is fitted with a perforated 
false bottom to receive the clothes to be cleansed, and at its sides vertical pipes 
or passages are provided which communicate with the space below the false 
bottom, and with the space at the upper part of the boiler, or above the pile of 
clothes with which the boiler is charged. To allow fur the charging of the 
boiler it is provided with a removable cover, which may be held in place 
against internal pressure by any suitable means. Water is admitted to the 
space below the false bottom, and when the clothes are in place they may be 
covered in by a loose perforated plate. On the application of heat to the boiler 
the water contained therein will be forced up the vertical passages and dis- 
charged upon the perforated plate or upon the clothes, whence it will pass 
down through the mass and again reach the bottom ofthe boiler. Here its 
temp il i d, and, rising again up the vertical passages, will 
again return through the clothes to the bottom of the boiler.—Not proceeded 
with. 

3400. R. MCFLURE, Barrow-in-Furness, Lancashire, ‘‘ Moulds for casting Bes- 
semer steel, &c.”—Dated 30th November, 1867. 

This invention consists, First, in casing or lining internally such moulds, 
either entirely or partly, with tubes or plates of wrought iron, cast iron, or 
steel, and such protective lining may either be applied in the process of casting 
the mould or afterwards by forming dovetail grooves in su 





any ordinary means may be ap to form the attachment ; or the moulds 
may first be used without the lining, and when burnt by the molten metal in 
process of casting the lining may be applied, and new linings may be substi - 
tuted for old ones as they become d ed; S& diy, the imp 
consist in the employment and use of detachable or removable lifting loops or 
ears for such so that when the lower part of the interior surface 
becomes destroyed or damaged the loops may be applied to the opposite end, 
and the mou'd reversed, so as to bring the part which was at the lower end to 
the top.—Not proceeded with. 

3404.8. E. T, STEANE, Barking, Essex, ‘‘ Globes and glasses for the transmission 

of artificial ana other light.” -— Dated 30th November, 1867. 

Here the inventor makes the globe of a double thickness of glass, presenting 
aconvex form both on the outside and inside, and having a hollow space 
between tv contain water or other liquid or fluid for increasing by its refractive 
and reflective power the light encircled by said globe.— Not proceeded with. 
3414. G. HetRon, Leadenhall street, London, “Castor for containing pepper, 

salt, &c.’’—Dated 2nd December, 1867. 

This castor is divided into two or more compartments, each compartment 
containing either pepper, salt, or other condiments. The top of the castor is 
to be perforated, or partly perforated and slotted, or both, round the rim or 
sides, By this means, not only are the ordinary salt cellars, spoons, and pepper 
boxes dispensed with, thereby economising space oa the table, but ail is protected 
from dirt. 

3415, E. PRICE, Hampton-wick. ‘ Apparatus for regulating the supply of gas to 
burners.” — Dated 2nd December, 1867. 

The object here is to prevent the necessity for daily lighting and extinguish- 
ing the publiclamps by hand. The apparatus may be constructed of various 
forms, but the principle of its action is the same--that is tosay, that as the 
pressure of gas is i during the lighting hours, a bell holder of flexible 








exit and removal of the moisture and vapours resulting from the process of dry- 

ing at the several points from which the same is or are evolved. 

3437. J. THORPE, Manchester, e of waterproof or liquid-proo 
paper, or glazed paper, or fabrics.” —Dated 3rd December, 1867. d 

This invention consists in applying to the surface of paper, on one or both 
sides, a mixture of copal or other varnish (ordinarily used to varnish wood) 
and linseed oil containing litherage, licharge, or oxide of lead, to produce a 
superior quality of liquid proof paper. 

3463. S. PERKINS and W. SMELLIE, Gorton, near Manchester, “ Manufacture 
of malleable metal of a steely quality, partly from ‘ Bessemer’ scrap, or other 
“ Bessemer ' metal.” —Dated 5th December, 1867. 

The patentees claim the manufacture of metal having a steely quality by 
melting scrap or other steel with common pig iron in a cupola or other melting 
furnace, and adding to the mixture thus produced more pig tron, and 
puddling the same in a puddling furnace, substantially as described. 

3440, J. GseRS, Middlesborough, York, “ Manufacture of cast steel and homo- 
tron.” —Dated 3rd December, 1867 
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geneous . 5 ° 

Here, when crude iron or refined iron is caused through the action of iron 
cinder, or other additional matter, to boil and to come to nature, 
the patentee transfers the material under treatment from the puddling, or other 
equivalent furnace, even before the process of balling, and by re-melting, fiuidi- 
fying, or keeping fluid such material, he causes it to separate from the cinder 
and to attain a uniform quality ready to run into ingots Thus he melts 
crade pig iron, or refined iron, or recarbonised puddled iron, and works it in the 
usual way in a puddling furnace, and causes it through the action of rich pure 
iron cinder, or other additional matter commonly used when making puddled 
steel (for instance, as manganese and salt) to boil and to come to nature in 
the manner adopted for making puddled steel or puddled iron. 





Class 9.—ELECTRICITY. ~- 
Including Electric, Magnetic, and Electro-Magnetic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
3390. M. F. MAURY, Belsize-square. London, “‘ Improved mode protectii 
cubmnarins enbles when placed on tourd chip from injury by ee! or red 
comers by oo and for facilitating the paying of them out.”—Dated 29th 


" ° 

Here the cable is not farnished with the usual outside covering of wire, but it 
is in-ulated in the usual manner. It is packed in hogsheads or casks which 
are filled with water, both ends of the cabie being left outside the hogsheads or 
casks for the purpose of testing, &c. The inventor states that, as there is no 
running water at the bottom of deep seas, a cable which is heavy enough to 
sink will be ound sufficiently strong. By dispensing with the outside covering 
of wire and non-insulating coating the cost of the cable is lessened, and the 
laying thereof facilitated.—Not proceeded with. 


3406. 8. SHARROCK, Liverpool, “ Posis or upright 's for electric telegraphs." — 
Dated 30th November, 1867. - 
Tuis invention relates, under one head, to hollow metal telegraph posts, and 





phragm is acted upon and communicates motion to a cock or valve, which 
is opened thereby, and the gas allowed to pass to the burner, which, when the 
apparatus is at rest, emits but just enough gas to keep anal most imperceptible 
flame alight, but when in action allows an ample quantity to give an efficient 
light, or the apparatus may be so that, when it is out of action, the 
flame may be entirely extinguished at the ordinary burner, but as soon as it 
is put in motion may be relighted through the intervention of a small supple- 
mental though hidden jet which is kept constantly burning. 

3416. C. HARGROVE, and 8. HARGROVE, jun., Birmingham, “ Manufacture of 

bells.” —Dated 2nd 


This invention relates to the economical production of cast bells. The inven- 
tors effect this by the use of carburet of iron and sulphur, the proportions 
being one hundred parts of Staffordshire, or such other make of iron containing 

bined or bined carbon, and from one-half to five parts of sulphur, 
varying the amount of sulphur according to the size and tone of the bell to be 
cast.—Not proceeded with. 


3418. J. H. DEAN, Bilston, Stafford, *‘ Handles for bales, buckets, cove hods, 
&c.”"—Dated 2nd December, 1867. 

This invention consists, First, in forming the sa!d handles with a straight or 
cranked centre. Secondly, in fitting the said straight or cranked part with a 
rotating centre piece of wood or metal, or other su‘table materia! ; an4 Thirdly, 
in forming the said handles of metal tapered or reduced in section from the 
centre to the two extremities where the handles are attached to the articles to 
be supported thereby. — Not with, 


3423. R. W. PAGE, Chelsea, ‘‘Hand garden engines and hydropults.”—Dated 2nd 
December, 1867 


, 1867. 

This invention relates to a garden engine fur pamping and forcing water for 
use by hand, the engine being also useful asa hydropult for extinguishing fire, 
&c. It consists of a cylinder of brass provided at one end with a stuffing box 
through which a piston rod or plunger is made to work, actuated by the right 
hand of the operator ; the other end of the cylinder is fitted to an air globe or 
vessel to the opposite side of which an outlet pipe is fixed by a screw or other- 
wise, in order to cause the water to flow as ajet or stream. The details of the 
i jon are too volumi to be quoted here. —J/ot with, 


3429. W. B. LEACHMAN, and J. HOLROYD, Leeds, “ Mahogany for leather shav- 
ing and dressing.” — Dated tnd December, 1867. 

The object here is to cause the knife by which the hide is dressed to accommo- 
date itself to various thicknesses. For this purpose the patentees use a cylinder, 
hollow or otherwise, mounted on a convenient frame, and of the width of 
skin or more if desired ; on this cylinder he makes a notch 
catch to which he attaches one end of the hide or skin, 
hide passing round the cylinder ts kept in near con’ 
rollers. On one side of this cylinder, at an angle 
twenty eight degrees, they apply the knife. When 
in thickness they use a fixed kaife—that is to suy, one fastened to what may be 
termed the equivalent of a rest in a slide Jathe, such knife being actuated when 
needful to cover the breadth of the skin by an ordinary screw and slide rest 
motion. When they have skins of various thickness to deal with, they employ 
a roller against the periphery of the cylinder before named, and above that they 
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place the knife with a spring underneath fastened to the fixed rest before 
3485. W. SHAVE, Sturminster, Wimborne, Dorset, “ Rabbit and vermia traps.” 
—Dated 3rd 1867. 

This invention relates more to that class of traps known as the 
“ Dorset "and consists in connecting the trigger and plate with the spring 
direct setting the trap, in Meu of the separate crosspiece and tongue at 
present employed for that purpose.— Not procecded with. 


3436. W. PIpDING, Walworth, “ Arranging or fixing needles or threads, dc." — 
Dated 3rd December, 1867. ¢ 


of thread is cut off for use.--Not 
3442. Af SANGSTER, Cheapside, London, ‘‘ Umbrellas.”"—Dated 3rd December, 
7 


1867. 

Here the inventor forms a gutter around the umbrella just above the curves 
t the edge. by fastening a band of india-rubber fabric, or other fabric, by one 
edge to the umbrella in such manner that when the umbrella is open its other 
or free edge stands off from the umbrella all round, and inclines upwards, so as 
to form the gutter required.—Not proceeded with, 

34 


‘spting, can be varied according to circumstances. 
Another part of this invention in inserting these springs in certain parts 
boots and shoes in a manner similar to those now in use, and otherwise. 
8446. J. SANDERS, Birmingham, “ Braces for supporting articles of dress.”— 
Dated 4th December, 1867. 

The inventor employs two straps or bands passing over the shoulders in the 
ordinary manner, the back ends being connected together by a stud or other- 
wise, To each of the buckles by which the braces are lengthened in front he 
attaches a small frame carrying a pulley or roller, and over the said pulley or 
roller the cat-gut or band carrying the tabs or brace ends passes. At the junc- 
tion of the braces at the back he also attaches a frame carrying a pul'ey or 
roller, over which a cat-gat or band having tabs at its ends passes. In wear- 
ing the braces the several tabs at back and front are connected by means of 
the button holes in them to the buttons of the trousers, or article, or dress. 
When, by the inclination of the body, ¢ great strain is put upon either of the 
tabs, the cat-gut or band it is connected with travels over the pulley it bears 
upon, and the strain is immediate'y distributed over both the tabs iustead of 
being borne by one only. The distribution of strain described taces place at 
Caste at the back, as well as at those in front of the wearer.—/Vot proceeded 
with, 

Bethnal Green, London, “Circular boxes for the 
their contents without removing the lid or cover."— 


The boxes to which this invention is particularly applicable are the boxes 
in which cachou aromatise are kept, but it is, of course, applicable to circular 
boxes in which other articles are kept. In carrying out the invention the patentee 
cuts, punches, or otherwise makes an opening or aperture of any desired size or 
shape in the side of the rim of the cover of the box, and he also cuts or other- 
wise makes a corresponding opening or aperture in the rim of the body of the 
box, but by = twice the width of the opening or aperture in the side of 
the cover. It will now be understood that, when the cover is on the box and 
the openings or apertures in different positions or places, the contents will 
remain in the box, but when the lid or cover is moved round until the holes 
are brought opposite each other, the pilules or other like contents of the box 
will fall out slowly and gradually. W fficient for the time being has been 
extracted, the lid or cover can be moved round and the contents secured. 

3450. R. R. GRAY, Glasgow, ‘* Metallic casks or vessels.”—Dated 4th December, 
1867, 

This invention is not described apart from the drawings. 

3456. J. J. CLARKE, Moorgate-street, London, “ A; us to be applied for 
melting snow and ice in thoroughfares.” —. 4th December, 1867. 

T is invention consists in the employment of a blast of air in combination 
with a jet or jets of gas in ignition, as described. 

3458. J. H. JOHNSON, Lincoln s-inn- fields, London, “ Materials suitable for blast- 
ing "—A communicalion.— Dated 5th December, 1867. 

ing to one modification, the nitro-glycerine is mixed with & 
porous combustib:e substance, such, for example, as finely divided wood char- 
coal, which, by preference, has been previously saturated with @ solation of 
saltpetre, or nitrate of soda, or mixtures of the same, and also with a solation 
of carbonate of soda, and subsequently drieJ, so as to expel the water employed 
for effecting such solation.—Not proceeded with. 
3161. J. GREEN, Lockwood, near Huddersfield, “ Apparatus for cutting or break- 

sugar.” —Dated 5th December, 1867. 

This invention consists in the application of a self-acting feed apparatus to 
ordinary machines employed for cutting or breaking lump sugar into small 
pieces. This feed apparatus consists of two grooved rollers, mounted in suit- 
able framing, one on each side of the cutting block or bed upon which the 
knife acts, and an endless cord or band passing around the two said rollers in 
a series of coils embedded in the said grooves, thus forming an endless apron 
which is caused to travel or move intermittently by means of a ratchet wheel 
fixed on the end of one of the rollers, operated by a pawl or catch lever con~- 
nected by a rod to the ordinary cutting knife, so that, after each stroke of the 
knife or in its upward movement, the ratchet is operated, thereby turning the 
roller; and, consequently, the cord or apron is moved forward a suitable dis- 
tance, according to the arrangement of the ratchet and lever, which are 
capable of adjustment as required. A self-adaoting spring pin or holder is 
also attached to the ordinary knife frame, which strikes upon the sugar on 
the fall of the said knife to hold the sugar during the cutcng or breaking 
thereof, and notches are also for ned in the bed to receive the cords and prevent 
them being cut by the action thereon of the knife.—WNot proceeded with. 
3464. J. G. ScoTT, Edinburgh, “ Means to be employed for effecting the safe 

transmission of money or money orders; also improvements in the formation 
of documents that have to be separated.” — Dated 5th December, \®67. 

Ref to the drawings is essential to a full description of this invention. 














THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

FINISHED Iron : Continued Shade of Improvement : Better Demand 
from Canada and for Export Generally : The ‘‘ Consignment ” 
Business : Stocks Low in Merchants’ Warehouses—THE STRIKE 
OvER : Soft-hands and Hot Weather—Tue Union : Disappoint- 
ment and Desertion—Prices: Firm—WeisH Bars HIGHER: 
Pics: Inquiries—East WORCESTERSHIRE TRapEs : Works On: 
Labour Abundant—Coat Trav: Slack Demand : Probable Drop 
in Thick Coal and Wages—Srex.: Rumours—HARDWABES : 
Localities and Specified : Continued Improvement. 

ax shade of improvement in the demand for finished iron in 

South Staffordshive noticed last week is somewhat more defined 

this week, notwithstanding that we are approaching so near to 

Midsummer Day. The firms who have a good connection with 

Canada are doing a fair trade in that direction. The demand from 

that market is slightly better than it was at this time last year ; 

but it is still under the average. For some other markets also there 
is a prett; [any inquiry for sheets of different sizes, to be sent out 
black an galvanized ; but the galvanizers are not an 

like so active as they usually are at this season of the — There 

is reason to concl that shipments are here and there 

place in galvanized and likewise some other descriptions of fi 

iron, chiefly on consignment to Australia. Still the extent of busi- 

ness of this class is much below that observed a few months ago. 

An excellent export tradeis being done in small rounds and in 

—the former capable of being used up chiefly as screws and 

The marked iron firms are Pp a fair request for best de- 

scriptions of finished iron of most denominations for the home 

market; almost exclusively, however, in very 1 lots. 

The cheaper kinds are request in respect of those 

samples usually sold by the merchants to be used up in the hard- 

ware factories and smithies. D the strike most of the mer- 
chants who have looked to Staffords' for their supplies have of 
necessity allowed their stocks to run low. Indeed, some ware- 
houses have been almost cleared out. Their wants are now being 

gradually met, for the strike may be said to be over a 

the whole of South Staffordshire. The excessive heat the 

weather prevents the men from doing much whilst their hands are 
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soft and their frames relaxed. “To them on 
furnaces have, here-and’ there, soto pubineds. “If the 
hand are wae f i lee Lave 

e stocks of pu m have gone 
some cases men, iolnanhare resumed, have pledged themselves to 
bave nothing more todo with the union, and.on every hand 
appointment is expressed: by the men in the ‘little aid that-has 
been forthcoming from’that source, or'from:any other, during the 
contes 


t. 
Prices are tolerably firm; nevertheless, ' bars-are still to-be had 
at £6 5s.4, For’ Wi + agers br maa is now ‘being 
demanded here, making the price 
Pigs are likely. to be in better demand ina few weeks.. Customers 
are now beginning to» talk of buyingy which is a advance 
wpon the recent state of things. A 
From Dudley the —_ is tothe following effect :‘* West of 
this town the = = —— for the most part in operation, 
and there is no difficulty in getting as many p' as are re- 
uired. There is a.growing-demand for. merchant iron, and no 
doubt the works will for seme time to-come be kept in’ ——— 
The hot weather, it is feared,-will interfere with the men, 
continues it will be impossible for them tocontinue atwork. A very 
considerable number of the puddlers are heartily sick of the-anion, 
many of them have paid £10 aud’ £12 each into the funds, and have 
received only 2s. out during the strike. “This has taught them a 
lesson which will not be readily forgotten. There is a better de- 
mand for pig iron, which is-easily.met notwithstanding that there 
are many furnaces.still out of-blast in this locality, as-supplies toa 
considerable extent are being brought im from otherdistriets. The 
demand ‘for coal and» Jumps is languid, ‘but for slack the»require- 
ments are large. ‘The time seems now to have arrived when the 
price of coal and lumps must be reduced, and it is not unlikely that 
the thick coal) colliers will have notice of a reduction of 6d.,-which 
will bring their rate of wages down-to-ds, per day. It is not anti- 
cipated that there will. beany resistance on the-part of the men, as 
it is what they naturally expected as soomas the puddlersresumed 
their work at the drop. ‘The eolliers:have no union or funds, 
ctherefore a strike would be useless. 

The following somewhat mysterious, too-good-to-be-true an- 
nouncement, which has obtained wide general circulation, is as 
much news in this district-as it. can be out of it. It is all-fours 
with similar statements which have got into circulation from nearly 
every part of the werld-recently:—“* England is, and ‘always has 
been, celebrated for her steel, and we are glad to learn that our 
fame in this respect is likely tovincrease. The. old method of 
»making steel was to convert common. cast iron into wrought iron 
and roast the latter in charcoal. Then eame the-manufacture of 
steel direct from-cast iron, the cost of intermediate eperations 
being avoided. More recently we have the renowned Bessemer 
mode of producing large batches of liquid steel, by-titerally burn- 
ing out certain impurities from iron, a process*attended by grand 
and beautiful effects, closely resembling the eruption of a volcano. 
But all these plans involve the use. of metallic ironywhich con- 

stains injurious ingredients derived from the materials used in its 
manufacture, impurities which are retained by the-steel into 
which the iron may be-converted. Within the last’ few months, 
however, furnaces for producing steel direct from iron ore have 
‘been erected at Birmingham, and pure steel at.once produced 
without the expenses, uncertainty, and other disadvantages attend- 

sang the old tedious processes. This»result is of national impor- 

«tance. We trust that neither want of-capital, class: interests, nor 
prejudice will prevent its full development.” 

The already noticed improvement in the Birmingham and South 
Staffordshire hardware trades continues, both on the home and 
export departments. The railway plant and engineering works 
have lately received some heavy railway contracts, both to re- 
plenishing stocks and construct new;lines. The East Indian 
demand is improving, but for,the United States only a limited 
inquiry has been experienced ; -especially for finished -hardwares. 
A good autumn une is however looked forward towith the latte 
country. <A fair amount is: being done-with the north of Europe, 
and on account of Australia the orders have been about the average. 
‘With Japan and Mexico a quiet trade has been transacted. 

In Birmingham there is very little change to report as to articles 

+ in general domestic use’; the reports are to.the effect that up to the 
present the orders have been brisk, but for fancyoware slackness is 

-experienced. In.some exceptional : inst smanafaeturers are 
well engaged, and generally amore émproved tone is neticeable. 

In Wolverhampton the japanned tray makers are doing rather 

“more business in the better descriptions of their class of articles. 
‘Locks and safes are steadier, though the trade is still in an unsatis- 
factory condition. Some of the “fine plate ”.and best ‘‘ cabinet ” 
locksmiths are working full time. Edge tools and.steel, toys. are 
eenly brisk in one. or two: b h Plantation hoes and: garden 
*tool, command a fair inquiry. ‘Out: nails and washers, however, 
oat not improved though there-are symptoms of a recovery in the 
e. 











At Willenhall the lock trade continues to: improve, especially in | 


“the ‘“‘pad” and ‘Spanish ” departments. Theformer elass of 
locks are chiefly for East India, the latter for South America, 
Bolts and currycombs are in" better request. 

At Bilston the .japanned and tinned ware trade. has . been 
improved by the continuation of hot weather. There is more 
activity at the foundries, but for wrought izon .work,.such as col- 
liery gear, the demand is only moderate. 

The chain and anchor: trade of Dudley remain much-as last 
reported. The works.are-not in.active.operation, though some 
** out-workers,” who manufacture small chains and traces, have 
rather more to-do, The: demand for fenders and -fire-irons has 
improved. 

The East Worcestershire wrought nail trade. is steadier, but 
without any prospect of improvement in prices. In the outskirts 
of the district stoeks arevheavy. 








‘WALES ‘AND THE ADJOINING COUNTIES, 
(From our-ewn Correspondent. ) 


Tae Inon TRADE: Reports of a More Promising Gondition : Con- 
tinuation of Low Prices: ‘Increased ‘Demand from the’ United 
States, and Augmentation of Orders from the British Colonies : 
Large »Shipments to:the United States: Anticipation of Con- 
siderable Quantities .being. sent to the Foreign Markets 
this Month: The Eaports to Russia less. than Anticipated : 
Probable Distribution of Further Orders from the Muscovite 
Empire: The Home Trade not Characterised by Briskness: 
Bar and Pig Ivon Trade — TuyphaTE TRADE — STEAM 
CoaL TRADE--RUMOURED SALE OF THE GOL¥YNOS WorkKs- 
COMMENCEMENT OF THE BLAENAVON AND BR¥NMAWRB RaiLway. 


Iv is rather gratifying: afterthe lapse of so-long a period to be 
eable to state that the iron trade of this district is reported to 
rbe in a somewhat mere promising condition than it has been for 
‘many mouths past, but the same cannot besxid with regard to 
prices which continue so low as to leave little, if-any, margin for a 
profit. The largely increased demand from the United States, and 
an augmentation to the orders from the British colonies, have not 
only tended to reduce stocks but to increase operations at two or 
three of the leading establishments, and although no less than 
12,666 tons of rails. were sent to New’ York last month it is con- 
fidently believed the exports for the present month will be equal, 
if not in excess, of those of the past. Several large vessels are now 
being laden at the local ports with rails for the United States, and 
although a great deal has been said and written in otheriron produc- 
ing districts respecting theremarks made by Mr. Hewett, the Special 


Commissioner from the United States at the Paris Exhibition, relative 
to the character of the greater part of the iron rails usually sup- 
plied to the American market, and recommending mose careful 


attention to the quality of the material bought, it may be stated 


in reply that if Americ rs feel dispesed to pay the price for 


a better or more” - rail—éither iron or steel - South |. 

Wales offers peaty ay we “if. mot better, than any other |. 
district in eiebalioke te yy oy 
rail.and other, idl will be-cleared to foreign 
the local to Ne vont, Brookiy, Jersey Oi, 
ports to eonvey iron ew : ‘City, 
Flanders, Riga, New Sackville, Woolfville, ‘N.S,, St. 
John, N.B., Santander, Taganrog, Aspinwall, Aalborg, Bombay, 
Galatz or Ibrail, Hambro, 


Baltimore, Cronstadt, Bergen, Dantzig, 
mage d Phe,exports to.Russia last month 
quantity considerably less than iron- 
masters anticipated at the commencement of the season, but 
Brought information of important contracts having 
pemaier dtieaecemietckany ie ieip-conmel: ale 
iron, mills in »that- mm Ww y i is 
nerally believed that there will bea further distribution of a 
formals from theM - it pire’ before long, and as continental 
jouses Will be prevented, owing to present gements, entering so 
keenly into competition as they have hitherto done, it is. not 
improbable the makers in this district will come in for a fair share 





| will yet be. obtainable to: place the trade in. something like its 
former activity. Bars are selling freely at current quotations, and 
during :the past month 9561 tons were sent to he Continenta 
' markets. Pig iron of,the best. brands commands a fair sale at, full 
list quetations. 
| Dimplates- continue toccommand a-good) sale, and makers, as a 
rule, are'tolerably-well placed for orders. 
| “Steam coal 
| ments are being steadily made, but, owing to a scarcity of tonnage 
at the, local ports, less activity has prevailed.than: is. generally 
evinced. The colliers, as a rule, are: telerably: well. employed, 
ions having -been resumed at all the pits in: the-district. 
he largest quantities continue to be sent to the'Kast and South 
‘America, while France is still purchasing largely, and about the 
average quantity is being sent. to the Mediterranean.ports and the 
other Continental.markets, but unless there is.an increase speedily 
in the number of :arrivals, it is le the exports ofi the present 
month «will not.equal»those of the past. Dulness. rises 
the heuse coak trade, the purchases of West of England and Irish 
houses being below the average. 

It is rumoured that the Golynos Works, between’ Blaenavon and 
\Abersychan, and ;which have-been. elosed -for.some » time .past, 
are being -re- by some gentlemen belonging to: that-neigh- 
bourhood, and should the statement prove correct it will besome 
sign of the iron trade gradually recovering. its former position in 
the neighbourhood of Pontypool. 

"The contract for the formation of the Brynmawr and Blaenavon 
Railway has been given, and the work commenced. at the latter 
place. When completed.a direct communication with the midland 
counties and of “England will. be epened up with. the iron- 
works and collieries.at‘Blaenavon. 





NOTES ‘FROM THE. NORTHERN, .AND EASTERN 
‘GOUNTIES. 
‘(Prom our own Correspondent.) 

THE Coat TRADE :AT *HULL~—NortH-EBasrern *Dietrict : “Fron 
Shipbuilding : Phe: Cleveland Iron Trade: Fhe Tees: Docks at 
Middlesborough —SaNtTaARY MatTrTers aT LEEDS: ‘Scavenging 
and Smoke Consumption—LAUNCH OF A STEAMER AT SUNDER- 
LAND—THE LINCOLN FOUNDRIES--TELEGRAPHY AT LEEDS— 
Strate OF TRADE AT SHEFFIELD—THE GOVERNMENT AND» THE 
TELEGRAPHS—STATE OF -TRADE.AT AREDS-=~StTavE OF :.LRADE IN 
SouTH YORKSHIRE. 

A ‘NUMBER of gentlemen «representing: the-coal trade in Hull 





the subject of the shipment of.coal. .Plans,for, 
facilities in this respect were discussed. 

The iron.abipbuilding-yards at Walker: and’ Wallsend appear to 
be-well: employed. © Messrs.Wigram,’ Richardson, ‘and Co., are 
about to lay down a st of id le burthen. . Messrs. 
C. Mitchell and Co. have a number of orders on:hand,,and are.ex- 
tending their works. . Messrs. Leslie,and .Co., ofiddebburm Quay, 
Messrs. Palmer .and .Co., ,and Messrs. Schlesinger, : Davies, and 
Co., of Wallsend, are also fully engaged. *Messrs,'T.\ Hepple and 
Son, of Low Walker, are finishing. aaczewyachtfor-Mr. Wells, of 
Adelaide, which»will be as a tender to carry’ off stores to 
a lighthouse: building for the same destination by Messrs. Hawks, 
‘Crawshay, and, Co. “The screw yacht Cornelia, by Messrs.,Palmer 
and Co..(Limited), of Jarrow, for Earl.Vane, left the Tyne omFriday 
night for the southern coast. Some of the. Durham.collieries are 
working only short time, in some inatences.enly,five days a fort- 
night. .The directors ef.the, Blyth and:Tyne Railway are-erecting 
a handsome new .station: at Whitley, where: one: was very much 
hneeded. ‘Messrs. "Denton, Gray, .and Co., of ‘ Hart , have 
I] 1 a screw st named the Raithwaite Hall; she is about 
600 tons burthen, and has been built for Messrs. G. Pyman and 
Co., merchants, of West Hartlepool. .The.make of pig-iron in the 
Cleveland district in the first;five months of: this:yearappears to 
have -been 431,794 ,tons, viz., in .January, +83,377tens; in 
February, 80,529 tons; imMarch,388,808 tons; in April,-88,355 tons; 
hand in «May,' 90,725 ‘tons. ‘The shipments foreign were 4568 
}tons-in Sanuary, 6187-tons in February, “7485 tons in March, 
10,2667 ‘tons in April, and ‘7902 tons in).May. ‘The ship- 
| ments coastwise were 16,749 tons in January,§13;894 :sons in 
|. February, 17,521 tens. in March, 38,050 tons in sApril, and 20,240 
| fons im May. The makers’ stocks were computed at 80;881 tons at 
) the elose of May, as compared with 89; tons at the close of 
| January. The stock in thé Middlesbro’ warrant steres at the close 
| of May was 69,837 tons, as compared with 70,645 tons at the close 
| of January. The increase in the production promises to be accele- 
| rated during June, in consequence of ‘several. new furnaces having 
| been recently put in blast. ‘The»trade has displayed of late a 
little more firmness, but there is no material change to report n 
prices. The-local foundries are stated to be rather better off for 
chair and pipe orders, but complaints are made of the low rates 
at which orders are taken, air shipments of rails have been 
_— of late from the Tecs and the, Tyne,.and also from the Hum- 
| ber. 
Mr. Fallows made a rather interesting statementwith reference to 











the works and.trade of that river. He.said that during'May:86,750 | Qosvec, oak, 


tons were dredged in ‘Middlesbro’ reach, at a cost: of $839, and 
the operations so far had been satisfactory. Since the last meeting 
111ft. had been added to the length of the breakwater, and greater 
progress had been made with the work during the last three weeks 


had worked with excellent effect. The pecuniary resources of the 
commission increasing of late. There had been a 
falling off in the exports, of coal and coke of about +£4000 
during May; in the foreign exports there had been 
a falling off to the extent of £1960 in coal, and £921 in coke. But 
the value of produce regularly shipped in the river continued to 
increase, The value of goods, exclusive of coal and coke, shipped 
during May was £102,729, while the value for the corresponding 
month of last year was £63,208, being an increase in the ordinary 
exports of £39,521. There had also been, Mr. Fallows added, a 
falling off in the exports of coal and coke from Hartlepool and the 
‘Tyne during May. The Middiesbro’ Town Council has appointed 
a deputation to wait on the North Eastern Railway Company for 
the purpose of representing to the directors the want of dock 
accommodation at that port. 

The scavenging of Leeds cost the local municipal authorities last 
year £7485; the manure collected, however (45,307 tons) sold for 
£4183. It appears that twenty-four summonses were issued 


during 1867, under the Leeds Improvement Act, 1866, against 


proprietors have several orders on hand, and ship-: 


have had a conference with the directors of the Dock Company. on | 
Gording i iB 


At the last meeting of the Tees Conservancy. Commission en 


than at any former period. The plan recommended by the engineer |. Riga 


é unnecessary . »or otherwise, if properly con- 
ee et mane . s o.anmmOnees sere 


ines of 100- 
cays ‘and Co., of eager dle 
Lincoln foundries have been. well. employed te. 1 
uttleworth, 


and: Co., ofvthe | 
Messrs. Robey and anamtiy 


. 1 and aq ity’ of 

‘eee eM sc ivenaionaet saat 
e 5 1 i 

ort co -has, been: established eyed 

The: iron 


Clayton, Sh 
ninety-six agricult 





May Messrs. . 
‘Works, sent out 
other i 


Leeds 8 

Upon the whole trade matters are, considered to have 
at. Shefield, although the improvement is but.small. 
trade of: the neighbeurhood is,-however, in a-somewhat 


t 
tool 


state. ‘The armour-plate works -are tolerably well em: 
there> is-searcely so. much doing in. salwaganaeet™ : 
trades are rather more active. 

The Macclesfield of, Commerce ,has resolved. that.its 


Chamber 
secretary shall write to the members for the. borough and. county, 
uesting them to,attend when the bill for the acquisition of: the 
telegraphs by the Government next comes before the House, and 
— endeavours to. seoure the passing of the bill this 
10n, 

"The Leeds forges still continue,slack,,and many of themare only 
working half-time. The machine. and , ers. have bumfew 
orders ‘coming in. ‘The -engine-builders complain. of a want. of 

for tives, and-are-working up old orders. ' The 
manufacture of..steam., ploughing, machines: shows some. activity. 
The other branches of the Leeds irow trades-continue dull, 
The South Yorkshire iron trade does not mt_any material 
variation; a fair demand is experienced for, rails, ab 
There is also more doing. in .steel, Bessemer rails and: tives. being 
in request. ‘The coal trade is net:so;good as it-usually. is-even:at 
this period of the. year, so far.as.steam qualities are concerned, 
although rather more i has been ‘doing to Grimsby.’’’The 
total quantity of coal carried to the metropolis by all the great 
8 ted, inthe -first -five months of this year, to 
1,337,209 tons, showing a decrease of 139,209 tong,.as., 
with the corresponding, period of 1867. 











PRICES CURRENT OF ‘METAS ‘AND OFLS. 
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CoprpER—British—cake and tile,| £ 8. £3. 2) 2.8 0.. & teothe 
TOM ...+--eereeeeeee| 79 0 -0.. 81 O 0 78 0 .0,. 80 0 @ 
Best selected ...... seein $2 0. 0.. 84 O 9 Sl 0 .0.. 83,0 0 
MNES s0iccd Sccvsedeces cove 83 0 0.. 85:10 0] 82 O 0,..84 @ 0 
Bottoms... oc cccccccccccccese 87 0 0...88 0 0) 86 0 0.,90 0 0 
Australian, perton ........ 4879 © 0., 82:10 0] 81 0 0.. 88 0 0 
Spanish Cake ...... 76 0 0...77 0 0.73 0 0.. 73,10 0 
Obili Bars.........00 75:10 0..:76 10° 0] 7010 0. 0 0 0 
» Do refined-ingot ‘17 0 0,..78 © 0} 7910 0.. 80.0.0 
“YELLOW METAL, per Ib 3007 00673 007 .O, O38 
1R0N, pig in Seotiand,ton.. 2 11 10}-¢ash. 213,9¢aah, 
Bar, Welsh, in London .. 6 5 0.. 610 0} 615 0.. 700 
evWales......4 &10 0... 5:15 0 6 0 0.. 6:5 @ 
»Staffordshire..| 7 5 0.. 0 0 0} 710 0.4. 715 @ 
/Rail, in Wales ...... 0. sees 510 0.. 6 0°0 6 0 0.. 6:5 0 
nBheets, singles in London....| 9 5 0.. 0 0 0} 910 0., 0°0°0@ 
Hoops, first.quality .. --} 8 5 0.. 810 0} 810 0.. 0 0:6 
ailcods.... . 75 0.. 710 0} 710 0... 00 0 
Swedish..... 10 0 0...10 5 0 10 5 0.. 1010 @ 
LEAD, Pig, Fereign, per ton 18.10. 0.. 0 0 0) 1910 0.. 0 10:40 
English, AY.B.......-.00+++000 21.5 O.. 0.0.0) 92115 0.. 0 0 0 
braids ...... 5 0.. 1910 0 1917 6.4.20 2 6 
0.0.. 0 0: 0) 20.15 0.. 0:0 0 
10 0.4222. 15). 0} 23 0 .9., 10.0 0 
15 20.. 2100-0) 21. 5 0.. 0 0.0 
0 .0...29 0 0)-29 0 0..-99910: 0 
0 045129 0-0} 28. 90 0.4: 30. 0 
0 ¢.. 0 0. 0:25 0 0.. 0:10.00 
17.0.. 0 0 0] G17 6. 0 ® 6 
SPELTER, Silesiap,.per ton ....|,20 7 6.. 0 0 0:20 17. 64.2L .24 
English V.& S..cecccersecss {20 2 6.620 5 OF O O10... Q0008 
ZINC, ditto sheet .......04+ coe | 25:10 0,. 26 0 0] 2% vO. C.6 00S 
STEEL, Swedish faggot .....0.2.| 0 9 0.. 0 0 0.0.0.6 0,0 
#15 0...15 0 0} 0 0.0... 0 0 @ 
4.14 0.. 0 0-0] 4,12..0.. 0.0 0 
4il 0.. 412 0 46,0. 000 
41210... 0 0 u| 4 7.0.0.4 8.0 
415 0. 416.0 4 8.0,..4 9 0 
416 .0.. 417.0) 4 9 0. 410 0 
Refined, in-blocks ....+.+.. 4:18 0.. 0 0 9%} 4,12 0. 0 0 @ 
TINPLATES, per bx of 225 sheets 
IG-0ke ......000 000s woones 1 2.0.2. 12 O| hk 4 Oe 1 6 6 
ERAN 0. cece vcccccsrccccce| 1 SE Boe 1. 8. OL 3.20..D.e 2138-6 
SOGRAIE co ccccce coscsess BT, Deo 2 8.0 116,00 238..6 
SE Shader theses 113 Ore 114 0} L16. O46 B17 0 
COALS, best, per ton 017.3... 018 6 019.3. O19 6 
Other sorts ......0+.. 015 0.. 016 6 016 .6.. 018 6 
OILS, per tun, Seal, pale 36 0 0.. 0 0 0.37 0 0. 0 0 0 
BIEWD ..ccccccccce 32 0 «#02. 0 0} 33 0. 0.. 34 0 0 
Byer, BOY 2. ccccccccccees -| 98 0 0.4109 0 01110 0 0..112 0 0 
Whale, SouthSea, pale ......| 36 0 0.. 0 0 0} 38 0 0. 090 
FeMOW ccccccces.coccccce| 39 0 0... 0 0 O87 0 0.. 00 
(HBIOWE .. ccccccccccccccecs --|/ 34 0 0.. 0 0 0 35 0 0... 0 0 0 
E.L Fish ..0...cscecccoee | 34 0 0.. 0 0 035 0 :0.. 000 
Olive, Gallipoli . 70 0 0.. 0 0 062 00... 000 
Spanis 67 0 0.. 68 0 0158 0 0,..60 0 0 
Palm .. -}/40 0.0... 0004000. 000 
Linseed 32 5 0.. 00039 00.000 
Rapeseed, English pale 3400.. 000387 00.0090 
ME. souscecedaa ecccces 3210 0.4 0 O 0} 32 O Ove34:10 0 
Foreign pale...... esccces| 3610 0..°37 0 0 38 0 O.. 0 0 0 
Brown ceccscccescecese| 33:10 .0.. 0 0 0) 36 0 0. 0.0 © 
WE cccccccessececoencases |. 1 O.tee @ 0.466 6.8,.. 8 5 0 
“TAaOW cocccccccccccccccess | 32 0.0.6. 0 0 0.36 0.0,..88 0 0 
PRICES CURRENT OF TIMBE 
1868. | 1867. | 1868. | 1867. 
Teak tvveseseeessd® 01910 | 9 010104) Rebgine,porredmetd. - “|< * * * 
red 85.415] 3 0.410 (ep quality 17 18 10> 17 o48 10 
yellow pine... 213 4 5| 215 4 0 .. 11,012 019.013 0 
St Jobn’sN.B,yel.. 0000/0000 lL 013 0 11 20 4 18 
" hite.. 5 5 510) 5 5 6 O . 10'018 0) 101 oO 
«455 0| 810 410 . 7080 808 0 
315 5 5/.310 5 0 + 0000 0000 
~9000/0000 « 8 0 919) 8102010 
~ 4060/3106 0 8090/8090 
“2540/2030 . 10 01010) 9 OM @ 
3C 4 5|] 3 0-310 . 9 01010) 9 01010 
3 05 31 3-0.3 5 
Swedish .,........117 2 8| 215 92 ll 013 9} 16, a 0 
moped titi bee 
le ne 
zd pine 0 0 0 01 0 0 0.0 owls ow 16 
Lathwood,Dantzfm. 6 10 710] 410 5 0 M. 
St. Peter’s 8 10 910|.610 7 10 .-+- 65 0 0 0] 8 990 @ 
Deals, per C.. 188. by 30 9a, iain lati eats punchoon 24.03) 0} 90 0m @ 
ww \ 
StJobn whtapruse 13.015 10143 10 1510 || “pips croc 240.0.285 0150.0 180 @ 











THERE are increasing complaints of continued drought in the 





Eastern counties. In some parts of West Norfolk there has been 
| no rain for eight weeks. 

Sout KeysincTon MusrevumM.—Visitors during the week ending 
| 13th June, 1868 :-On Monday, Tuesday, and Saturday, free, from 
| 10 a.m. to 10 p.m., 8442 ; on Wednesday, Thursday, and y; 
(admission, 6d.), from 10 a.m. till 6 p.m., 2001; National Pertrait 
Exhibition by payment, 2566; total, 13,009 ; average of correspond- 
ing week in former years, 9761; total from the opening of the 
Museum, 7,450,557. 
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THE ARTILLERY AND OTHER WAR MATERIAL 
PRODUCED AT THE LATE INTERNATIONAL 
EXHIBITION, PARIS. 


No. XXIV.—Tue Annexes oF THE FrRENcH MINISTER 
or Wak IN THE Parc. 


Ir was very commonly remarked in 1867 at Paris that 
the French had taken good care to show nothing of their 
scientific military appliances, and nothing that was new 
or sup unknown to their a, ag In an early one 
of this series ofarticles we observ: upon the disappointment 
generally expressed as to their display of artillery. There 
was in reality much less warrant for these remarks than 
there seemed to be to the mere superficial visitor to the 
Exhibition. In this case it was, as at all times and every- 
where, more or less, “he that has eyes to see let him see.” 
The French, long before they brought in their tremendous 
display of huge cannon placed upon the Quay, had shown 
all there was or is toshow of their fine field train of bronze 
rifled artillery; but the guns were produced without dis- 
play or comment, and to “the million” they were simply 
so many pieces of not by any means startling or sensation- 
making brass cannon. So, again, in the annexes 
and adjoining portions: of:the surface. of the Parc—which 
had been taken possession of in'the’name of the French 
Minister of War—it was very generally thought that there 
was nothing new or’ particularly ‘worthy of notice; nor 
was there, except to the man who had beforehand sufficient 
information as to- what! he’ was, looking at to be able to 
appraise its: novelty’ and interest. To such an observer, 
however, we make bold to say ’the chief ‘annexe of the 
French Ministry. of. War contained avast. deal of great 
interest, and full of instruction to the instructed. 

It-is quite true that some little, rather grotesque official 
jealousy was shown in the building as to how these things 
might ‘be‘examined. There they were ex to all the 
worl ., yet for the ordinary visitor to exhibit a note-book 
in the annexe was.to be -politely shown ‘the:door by. one 
of the sentries on-duty within. : A still more dreadful 


piece of '“ lese maiesté” was it to be caught’ red-handed, : 


with ‘a two-foot rule displayed. Our representative, how- 
ever, and writer of these articles, after having been directly 
refused, but inthe most courteous terms, -the liberty: to do 
anything more than promenade: the annexe, was, through 
an indirect channel, given to understand that an exception 

~ would’be made‘in his‘favour to the extent of permitting 
him to make what notes or sketches he pleased, or even to 
take measurements. 

“Thus aided, we proceed to sketch something of what the 
Freuch Military Annexe contained, as being worthy of 
something of a more permanent record than we have seen 
yet given to it anywhere, for curiously but characteristically 
enough the French daily papers of the period seemed to be 
very cautious as to how they approached discussing or 
describing: any of the “sacred things” of their own 
Government departments, especially of the War Depart- 
ment. The annexe ‘itself of the Minister of War was a 
rectangular ;shed of, perhaps, 150ft. or 170ft. long by. 45ft. 
or 50ft. wide, of one storey, mainly lighted from the roof. 
Round the walls were arranged in groups and trophies 
various army and war weapons or tools, together with 
divers maps, diagrams, and planographic working models, 
&c., and a number of glass cases, containing many 
specimens of matters belonging to the two scientitic co 
of the army, and instruments of precision or special tools, 
&c. Grouped upon the floor were various superbly 
executed models, and some large models, full-sized 
examples of novel proposals in relation to ordnance, or its 
———e and the appliances of what ought in all justice 
to be called the third scientific corps of every army, its 
surgical and medical department. Along with these were 
a very interesting collection of the materials for the clothing 
of the French army; thin foot gear, in boots, shoes, &c., 
and a collection showing the nature of the food supplied 
to the troops. Of what was displayed in a subsidiary 
annexe, that entitled by the camp of Chalons, and upon 
the surface of the Parc closely adjacent, we shall write 
further on. 

We enter the annexe, at each door of which a Chasseur 
d’ Afrique stands as sentry, uttering an occasional “ Passez 
Messieurs, passez,” and round the shed, and amongst 
its multiplicity of objects we select the following for 
notice. The groups of small arms shown consisted of such as 
have at various epochs from the commencement of the 
Second Empire been adopted in the French service. We 
remarked but few examples of anterior date, these being 
all muzzle-loading arms, and both smooth-bore and rifled. 
Grouped together also was a collection of the several 
breech-loading small arms which have more recently been 
experimented upon by the French committee. These in- 
cluded the constructions of ‘Tullé, Mutzig, Chattelrault, 
St. Etienne, and others, the redoubtable Chassepot being 
amongst them, 

In a glass case near these were a beautifully-executed 
series of gauges for the verification of the dimensions, 
calibres, &c, &c., of adopted small arms. In‘another case 
close by were many instruments of precision connected 
with artillery, the most notable being the “ etoile mobile” 
for the verification of the bore of cannon. This is in prin- 
ciple, if not in fact, identically the same as the instrument 
for determining the enlargement of bore by continued 
firing, of which so much was said not long since in con- 
nection with Mr. Whitworth as its inventor. We had here 
the entire suite of M. Melsen’s apparatus for the testing 
or assay of gunpowders. 

A few special tools referring to great gun construction 
were here shown also, notably the ingenious tool of 
Mr. Frugier, for cutting up from the bottom of the spiral 
grooves as left in the chase of rifled cannon by the rifling 
engine, and which terminate irregularly and abruptly, so 
that by a regular inclined plane sloping towards the axis 
of the piece the spiral ve may run into the smooth 
cylindrical bore left at the seat of the cartridge. It is of 
great importance, especially in muzzle-loading rifled field 
guns such as the French, that there should be no 
a left at the breech ends of the spiral grooves, 
as these catch and tear the powder bags, and hinder their 





being so readily rammed home, and it is rightly deemed 
ighly im t by the French that the seat of the 
powder should be a smooth-bore cylinder, not 
weakened by the yan grooves being continued into it. 
Hence the object of the instrument, which effects its pur- 
pose by a very simple and ingenious motion, by which a 
cutter, already advanced to the bottom of the spiral 
ve, cuts inwards, so to say, and finishes off the spiral 

y the inclined plane we have above mentioned. The tool 
head is kept absolutely motionless in the gun by filling up 
its entire bore, and it works upon one groove ata time, 


and is then twisted round to the next. Another glass | ing 


case contained specimens of the whole suite of fuses, 
metallic and wooden, time, concussion, and percussion for 
all natures of projectiles adopted by France, also friction 
and other tubes and primi together with the com- 
plete sets of steel gauges and other instruments for the 
gauging, verification, and reception of projectiles. ene 
these was a very elegant instrument for determining 
position of the centre of gravity of spherical projectiles, 
solid or hollow in relation to the centre of figure. 

We are not aware that any one has as yet devised an 
adequate corresponding instrument for determining the 

ition of the centre of gravity in elongated rifled pro- 
ectiles, in which, whether hollow or solid, it by no means 
is certain that the centre of gravity is to be found in the 
longitudinal central axis of figure. We may for a moment 
wander hence up to the very other end of the Pare to 
notice another extremely elegant instrument of precision 
exhibited by M.°Vorutz, of Nantes, in his own shed, 
namely, one for determining with rigid accuracy the time 
occupied in the burning’of fuses or other fireworks requir- 
ing a determinate time to be consumed. The fuse under 
trial is lighted by making a galvanic contact, which aiso 
releases a chronograph; the extinction of fuse, or the 
arrival of its combustion at any given point of its length 
arrests the chronograph, which marks the time of com- 
bustion. , 
-. Returning to our annexe. There was a large md of 
telemeters, fordetermining rapidly, and to a quarter of amile 
or less, approximative distances, both by land and sea, in 
actual are, having relation to ranges of small arms or 
of artillery. These may-all be roughly divided into two 
classes—those in which the base whose length is known is 
so short as to be situated at the place of one observer, und 
those in which that base ’is so long that its extremities are 
situated at the places of two observers, As the nearness of 
approximate result is greater as the known base is longer, 
so- of course the.Jatter,are the more accurate class of 
telemeters, or. stadiometers, but the former are the more 
convenient and rapidly handled. To this last class belongs 
the telemeter de. combat, as he calls it, invented by 
M..Gautier, Inspecteur des Etudes d’Ecole Polytechnique. 
In_principle this instrament is identical with that produced 
some by Mr. Airy, instrument maker, of London. 
In constructive ; details the instruments differ, and we 
should prefer M. Gautier’s. 

Another telemeter was that denominated le telemeter 
& prisms, of, Commandant Goulier. This belongs to the 
second class, and involves two instruments mewn 5 by two 
separate observers. Up, to a total range of 1000 metres 
this instrument is stated to give results, in hands of aver- 
age practice and dexterity, with an error not exceeding 
from j; for short to ;; for lcngest distances, Another 
was the appareil diastimometrique, or stadiometer et 
lunette reductrice,” of MM. Paucelleir and Wagner. The 
principle of this instrument—like those of Porro, 
described several years ago in the Annales des Mines— 
depends upon micrometric measurements in the field of a 
telescope mounted steadily upon a tripod stand. Instru- 
ments on this principle have been employed by engineering 
surveyors for some time as a method for approximating to 
the distances from level to staff in levelling lines of section, 
and, in skilled hands, with good results. One instrument 
of this sort, invented by Mr. Robert Trefusis Mallet, now 
engaged in the service of the Indian Government, 
appeared to give consistent results, not having an error 
of more than 1 per cent. up to the first 500 yards. But in 
smoke, fog, — or amidst the confusion of battle, 
it probably would be inapplicable, or give a much 
larger coefficient of error. 

Another very pretty instrument here shown was the 
planchette de reconnaisance militaire, of M. Fevre, Chef 
d’Escadron d’ Etat Major. It would occupy much space to 
make this instrument understood even with illustrations; 
we shall therefore refer our readers who are interested to 
a brochure, in which it is fully described, published by 
Dumaine, the military bookseller of 30, Rue Dauphine, 
Paris. A large set of instruments, diagrams, and models, 
with reconnaissance sketches, showing the application 
thereto in the field of the camera lucida, were - exhibited, 
and close by a complete set of the field surveyors instru- 
ments, levels, theodolites, &c., employed by the army, along 
with a large collection of examples of their application of 
photography to the illustration of ground, in reference to 
military operations. The field photogra hic apparatus was 
also shown, as were also the field aber telegraphs of 
Captain d’Etat Major Gallotti. These are not much more 
than an adaptation of the railway signal post to a special 
purpose—the itself having mobility on marchi 
orders confe upon it. The Austrians certainly ap 
at Paris a good deal in advance of France in mili 
telegraphy. Complete sets (quite as complete as’ those 
shown by ourselves in the British shed) were pro- 
duced of all the working tools haaieped by the French 
sapper, the pioneer, the artilleryman, and the pontooneer. 
These showed a vast advance upon what such tools were 
in France in Charles the X.’s time, or eyen in ‘Louis 
Philippe’s; but the form of many of the earth-workin 
tools seemed to an English practical eye scarcely. as goo 
as our own in civil use at least. Probably the material .is 
ensured being better, at least, than some. of,such tools 
‘had. by contract” proved in the British lines before 
Sebastopol. 

War rockets, peculiarly a British invention, have been 
fully accepted by France, though, if we may judge, by its 
nme O literature, not deemed of as much importance or 
applicability as by ourselves, They were shown here in 


e | garrison guns 





three sizes, viz.,'12, 9,and 6 centimetres diameter of cylinder. 
They were’all on-the ve’ plan, all with'sticks, made 
with iron taper sockets at the u end made to screw into 
the centre part ‘of’ the rocket tail; with’ the nostrils for fire 
symmetrically’all round. ‘. For the larger natures the sticks 
are made cruciform‘in section, with- either four’ wings for 
the 6 and 9 centimetres, or six wings h nally arranged 
for the’ 12 centimetre rockets. is‘ is intended to give 
lightness to the ‘stick without reduction’ of - thickness. 
Some of the incendiary have enormous heads for combus- 
tibles, and some of the 12 centimetres, huge’ ovoidal burst- 
i of cast ironon ‘the heads equal in diameter to 
nearly four times the cylinder of the et; the sticks are 
all of fir, the tubes sheet iron, the manufacture not as 
neat as ourown. How is it the French seem to ignore the 
Hale rocket ? 

A superb collection of models was exhibited of all 

natures of the French service smooth-bore field and 
and carriages after the ~ pega and 
— of the Emperor Napoleon IIT. 
e bronze mortars were those of 27 and 
32 centimetres. Battering pes of cast iron, with siege 
carriage, 30 centimetres, and shell guns of 22 were shown 
—very simple, but very heavy—the latter of which, both 
carriage and slide, were of cast iron for fortress purposes. 

Upon the walls opposite to the glass cases containin 
these was a fine collection of cutting and piercing stee 
weapons, of the mt empire, and a few anterior, and 
also a collection of cuirasses, Latencts, and other like martial 
personal armour. 

ie y also were here given of a remarkable obu- 
sier, exhibited out in the Pare adjacent, a heavy shell gun, 
of 30 centimetres, rifled, and so arranged upon a cast iron 
carriage as to elevate to 45deg. or so, This mortar gun is 
no doubt capable of throwing elongated shells to enormous 
ran The earliest notion perhaps of such a gun for 
spherical shells was that cast by the French for the 
siege of Cadiz, and which is now in St. James’s 
Park. A gun on this principle, for spherical eS, 
was designed and offered to the authorities during the 
Russian war by Mr. R. Mallet, and recently 8-in. rifled 
mortar guns have experimentally been constructed for trial, 
and are now at Shoeburyness. 

Amongst other photographs hung here upon the walls 
were a series of great interest, showing the progressive 
effects of the new patterns of 24-pounder and 12-pounder 
rifled field guns when employed as battering guns against 
the scarp faces of a bastion, the squared ashlar masonry of 
which appeared to be of some oolitic or other rather soft 


stone, the guns employed being both long and short 
——— e results very briefly summarised were as 
ollows:—At ranges of from 1210 to 1473 metres from the 


scarp,.and the latter presenting from 1°50 to 3°75 metres of 
uncovered height, in every instance from 300 to 450 rounds, 
seems to make a breach with a nearly practicable talus, 
the fire being alternately solid shot and live shell. With 
a plungin fire (the face not being directly visible) of 
alternate shot and shell, about thirty rounds of the 24- 
pounder rifled gun seems very seriously to damage such an 
ashlar scarp wall. It is obvious from this, as well as from 
our own co-ordinate experiments made on the south caast 
at one of the brick martello towers, that, as we stated in our 
last article, our own 40-pounder Armstrong may be relied 
on, at a pinch, as a very formidable battering gun. 

The surgical instruments, field apparatus, and hospital 
appliances adopted in the French service were fully shown, 
as well as their medicine chests, medical comforts, &c. &c., 
and all show the skill and t consideration brought to 
bear upon relieving the results produced by the terrible 
skill expended in effecting injury or attempting destruc- 
tion of life. The cells for bottles in all the French field 
medicine chests are lined all through with slices of .cork 
about jin. thick, glued to the wood, and it is wonderful to 
tentatively observe how complete a protection against 
fracture this affords. We shall return however, pony, 
in a future article to the medical and surgical military ap- 
pliances exhibited by France and by other nations at Paris, 
amongst which there was much of interest and of great 
merit. 

The sealed patterns of cloths, of woollen, cotton, linen, 
canvas, felt, &. &c., employed for clothing the French 
armies, and of the leathers used for harness, shoes, &c., 
and specimens of the latter in the siz or more sizes which 
are used, so as to fit easily but well the soldier’s feet, were 
all of sound quality. The soles of the shoes seem lighter 
than in our service, though the clothes—both of wool 
and of flax—looked in many cases coarse and rough. The 
blankets for the troops seemed very warm and good. 

Amongst the large models to scale—standing under large 


vitrines out upon the floor—were several of unsurpassable 
beauty of execution. The model of Fort L'Zvluse, 
in the valley of that name, an alpine in the 


Pp 0 
department of L’Aisne, on the right bank of the Rhone, 
is remarkable as a striking example of a powerful 
eyrie—an eagle’s nest set down upon the arris of 
a precipitate mountain spur—completely commanding 
the passage of the valley. Another of Laon—the chief 
military place in the department of L’Aisne, on the 
northern frontier of France—shows a place by nature 
amazingly strong, though utterly different from the — 
ceding in its natural features, and vey | showed how 
the military engineer had taken advantage of what nature 
had given him, and added to the gift. 

Some water-colour drawings—made from sketches taken 
at the moment, and showing the actual military incidents 
of the celebrated assault on Constantine, in Algeria, 
rivetted the attention of everyone who any 
distinct notions of what real warfare is, and upon what 
natural and artificial conditions success or failure hang. 

Then there were four or five models of supposed 
“ affairs” in war intended for military academy instruction, 
the most life-like and charming pictures in full:relief that 
could well be imagined. One of those showed the surprise 
of a fortified place during a period of winter. frost, when 
all the ditches were iced over, taken at ‘the moment of 
successful assault. Another an assault. and escalade. after 
battering to a practicable breach; another the forced 
passage of an entrenchment at the head of a fortified 
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bridge over a large and deep river; another a pontoon 
bridge in progress of constructicn, while the enemy was 
diverted, and last, and finest, a model of the actual and 
truly dreadful condition of Sarragossa directly after the 
conclusion of the siege of 1809. In all these models, 
which are strictly to scale, the height of the infantry troops 
may be about three-quarters of an inch. A noble model 
of Gibraltar is at the present time being completed in the 
Rotundo at Woolwich, which will be probably the finest 
and most beautiful military model in our possession. We 
doubt, however, that England anywhere possesses models 
as lifelike and as instructive to the eye and mind as to 
military operations as those above referred to. 

As regards military structural models there was not 
much parade. Four or five models of main gates to fort- 
resses—in the Vauban and Belidor styles—one of bascule 
drawbridges, another of wet ditch sluices for inundations, 
a military suspension bridge of rope, timber, and iron, for 
uniting the several abutments of a great blown-up masonry 
bridge, and one of a roof of tolerably large span for a 
riding house, in timber, nearly exhausted the whole. Almost 
no projects were shown; the French wisely do not seem to 
like ding before the world every ill-matured crotchet 
of the brain, until, at least, after long and careful con- 
sideration, if not trial, it shall have shown that the 
project has strong pretensions to become a realisa- 
tion. So there were few “notions” seen about. One for 
an iron tripod, or rather quadruped carriage for a moun- 
tain small gun, a 12-pounder, of a good deal of curious 
interest, was not quite new, however, for its main idea and 
even its outline forms are all to be found in the great old 
French work of Chev. St. Remy on “ Artillery.” 

We have now gone through the exhibition of the French 

Ministry of War, and we think it will be admitted that 
the popular accusation made against our neighbours that 
they kept back from sight all that they had worth show- 
ing is not well founded. 
. We have now noticed at length nearly all the war 
material of so pene exhibited at Paris. Some things 
we have passed over unnoticed, others we have but touched 
upon, but we believe that exhibitors, whether nations or 
individuals, have not suffered at our hands. With the 
terminatiun of our twenty-fifth volume we take leave of 
the Exhibition of 1867 for the present. Its effect on 
human progress will be too forcibly felt for years to 
come to permit us to say that we take leave of it for 
ever, 








GLASGOW. 
No. I. 
Tue northern centre of industry presents in these dull times 
a somewhat cheering contrast to the two great English 
towns on which we have lately made a few observations, 
the difference being more marked when we compare 
Glasgow with Manchester than with Birmingham ; its com- 
parative though not actual activity at a time when all 
trade is stagnant being due to the same cause to which we 
trace the somewhat better tone of Birmingham than that 
of many districts in England more or less devoted to and 
dependent on some special manufacture. Glasgow, like 


. Birmingham, has a wide range of productions, and is still 


more favoured by being a maritime port, as well as a seat 
of manufacture. It is easy to see, however, in Glasgow 
that any productions depending for their use on great 
undertakings, and above all on railway and other civil | 
engineering works, are at a standstill. The large forges, for | 
instance, are almost idle, and the construction of oil-pro- | 
ducing machinery has nearly ceased. There is, however, | 
sufficient activity in several other branches almost to com- 
pensate, as in Birmingham, for the cessation of work in | 
some departments. The facilities for the production of pig | 
iron are so great in these black band districts that even | 
Middlesbro’ competition, coupled with an extraordinary | 
relapse from vicious speculation, is unable to blow out any | 
considerable number of Clydesdale furnaces, and although | 
the prices ruling are so low as to be barely remunerative, | 
the demand for what we may call every day cast iron work | 
seems to be sufficient to keep trade in this respect alive 
till better times come round. Machine tools, locomotives, 
and engines in general, are ata low ebb as regards demand, 
but sugar machinery and anything relating to marine 
engines and iron shipbuilding, as well as ordinary archi- 
tectural ironwork, are in a moderately prosperous condi- 
tion. The shipbuilding trade, as we have before had 
occasion to observe, is now exceptionally active in Glasgow, 
although the vessels constructed are to a certain extent 
different frora the special iron steamer building trade which 
has hitherto been almost exclusively pursued on the Clyde. 
The result of working steamers since the cessation of the 
American war has not been found to contrast very favour- | 
ably with that of sailing vessels, aud more particularly in | 
the transatlantic trade, and shipowners are at present 
more disposed than they have been for many years to | 
employ sailing vessels for various trades for which they 
were beginning to introduce steamers. The consequence is | 
that on the banks of the Clyde most of whose yards havea | 
considerable number of vessels on the stocks, there is rather | 
a preponderance of iron or composite sailing ships, a state of | 
things which is the opposite of what has prevailed of late | 


years. 

Messrs. Randolph, Elder, and Co.’s yard at Fairfield is, 
and has been for some time, the most fully employed in 
the neighbourhood of Glasgow, having turned out in the 
last four years twenty-eight paddle steamers, of anaggregate 
burden of 17,500 tons, and thirty screw vessels with an 
aggregate of 23,410 tons, whilst the vessels in course of 
construction at the present date—including those recently 
launched, but not quite completed, and four fine screw 











steamers for the Pacific Company now being laid down— 
amount, in all, to seventeen ships, viz., three iron sailing | 
ships, amounting to 4070 tons, four composite vessels, 3620 
tons, and ten iron screw steamers, 16,693 tons. Having | 
_ lower down the river than any of the other large 
ow builders, Messrs. Randolph and Elder have at 


Fairfield about as complete and convenient a shipbuilding | independent o 


establishment as any in the world, ing at present a 
frontage on the river of upwards of 1200ft., with adjoining 
land on the same property, commanding a similar length of 
frontage not yet employed. The whole of this sloping 
bank of the Clyde forms a continuous series of building 
slips, giving facility for laying down about twelve first- 
class vessels at the same time. If it were possible to launch 
| at right angles to the course of the river this spa e would 
| hold a greater number of vessels, but in consequence of 
| the narrowness of the water all the Clyde launches are 
made diagonally to the course of the river. The nature of 
the ground on the banks rendered it a matter of some 
difficulty to obtain the solidity of foundation necessary 
for launching ways, especially close to the water’s edge 
where the banks have little more than the consistency of 
mud, and the towing path, 20ft. wide, required by the 
Clyde Trust was alsoa serious obstacle to the arrangements 
necessary for frequent launches from any point along the 
whole frontage of the yard. In order to obviate the first 
| of these difficulties the bank from low-water mark has 
| been laid with heavy baulk sleepers from end to end of 
the building space, and extending back some 30ft. or 40ft. 
| from low-water mark. These sleepers are laid at right 
angles to the line of the ships’ keels, and consequent! 
| diagonally to the line of the river. Over them, as eac 
| vessel is ready for launching, the ways are laid down and 
| the spaces between them being securely _— with stone, 
| a sufficiently firm foundation is obtained to bear the vessels 
| into the water. This continuous range of sleepers also pro- 
| vides the means for securing the 20ft. roadway or towing 
| path, formed of framed timber in sections, removable at 
pleasure from before each of the building on This is 
| so constructed that the sections, carrying with them the 
| roadway, and the high paling which encloses the yard, can 
be disengaged and floated off in two or three hours, and 
replaced as speedily after the Jaunch has taken place. 


The sterns of the vessels under construction come down 
of course close to the roadway, their bows reaching well 
up into the yard, and parallel to the line which they form 
| throughout its entire length are laid rails for the delivery 
of the material, and for carrying a portable steam winch, 
which is employed with a heavy tackle and shears to raise 
the frames and plates into their places, This line of rails 
may be said to separate the building slips from the 
splendid range of shops for the preparation of every kind 
of ships’ work except castings, which, as is almost universally 
the case in Glasgow, are made out. These shops now 
extend the entire length of the yard, parallel to the river 
frontage, so that they have a length of upwards of 1200ft., 
and their width, in three spans of roof, is 130ft., thus 
covering nearly four acres of ground, ‘The western end is 
devoted principally to the sawing and joiners’ shops, in 
which are some fine tools by Forest and Barr, Robinson 
of Rochdale, and other makers, Thesmiths’ shop, a small 
| fitting shop, and various stores for small finished work 
kept in stock, complete this western section of the build- 
| ings, which is closed in, and brings us on to the much 
| larger section, open at the sides, and devoted to the shear- 

ing, shaping, and punching of the plates, and the setting 

and building of the frames. This portion of the works, 
| whilst it forms one of the largest shops under one roof in 
| Britain, is at the same time one of the most stirring 
' scenes that can be imagined. The western end is filled 
with an immense collection of punching and shearing 
machines, amongst which we noticed some turned face to 
face, the punches being distant from one another the width 
of ordinary ship plates, whilst a sliding bed is provided 
between them, so that the plate can be run along with 
ease and accuracy, and punched down each side simul- 
taneously. A number of multiple drills are in constant 
use for angle iron, These aré in general mounted in 
heavy wooden frames containing some ten or twelve 
vertical drills each, and are principally used on the angle 
iron, several bars of which can be wrought at each 
machine at the same time. The drills, and many of the 
punching machines, are of home manufacture, and one 
particularly handy double horizontal bending machine 
is of special design for these works, It consists of a large 
horizontal platform, in the centre of which a heavy frame 
with a head at each end is moved with a short reciprocat- 
ing action with the ordinary punching machine eccentric 
motion. This frame, with the gearing which drives it, is 
completely boxed in in the centre of the platform, so that 
the only parts seen to be in motion are the heads at each 
side, making a shortstroketoand fromastandard rising from 
the platform. A heavy screw passes through this standard, 
and can be turned by the attendant with a double-handed 
lever, so as to vary the distance of the fixed point, against 
which the bending takes place from the moving head, and 
thus give any required nip to the bar which is being bent. 
At each side of the table or platform are a pair of cast iron 
rollers, which, when at rest, are just level with its 
surface, but being connected together by levers, they 








| can be raised or lowered simultaneously, so as to give 


aperfect vertical adjustment under easy control, thus 


| allowing the bar or other work to be raised or lowered to 


any desired amount during the process of bending or 
straightening. Amongst the other tools are a powerful 
plate edge planing machine, a Cook’s riveter, and some fine 
sets of bending rolls, the largest of which has three 14ft. 
rolls, 2ft. diameter, mounted in framework, almost heavy 
enough to turn out rolled plate. In one of the smaller sets 
an upper roll is mounted in cast iron quadrant frames at 
the ends, so that by working a pinion gearing into a rack 
on the quadrants the position of this roll can be altered 
instantaneously. The eastern portion of the building 
is but a recent construction, forming additions to the 
yard, which consist of a brass foundry 90ft. long, and 
68ft. wide, containing seven pit furnaces of 14in., 16in., 
and 18in, diameter, and two air furnaces capable of 
melting nine tons, with pit 20ft. deep and 18ft. diameter; 
an addition to the workshops, having a river frontage 
of 300ft. long by 130ft., containing setting blocks 102ft. 
by 36ft., and drawing-board 102ft. by 48ft., with furnace 
accommodation from four furnaces 47ft. long, ‘and all the 
machinery and plant necessary for working the addition, 

f assistance from the original workshops, 





inclusive of fourteen smiths’ fires, fires for beam welding, 
mounting, &c. Besides these a boundary wall has just been 
built of 2172ft. in length, enclosing a space of about 61,000 
square yards;-this space, to be principally used for the 
storage of materials, is inte’ by roads and railways 
to suit different requirements. Here is also a cooking depdt, 
128ft. long by 38ft. wide, in which workmen may have 
their meals, on the new of the “Great Western 
Cooking Depét” established in Glasgow, or have their 
food warmed which they bring with them, 





THE AERONAUTICAL EXHIBITION. 

We have been favoured by the Secretary of the 
Aeronautical Society with the following particulars of the 
Exhibition which opened at the Crystal Palace yesterday. 
They are prefaced by the following introduction from Mr. 
Brearey’s pen :— 

The doubtful nature of the proposition to hold an exhibition in 
London of objects of an aeronautical character, which might fail 
for want of exhibitors, may be regarded as set at rest by the peru- 
sal of this catalogue. The limited means at the disposal of the 
Society have operated prejudicially with regard to giving sufficient 
publicity to its intentions, and many who would have become 
exhibitors were informed too late for preparation. 

The catalogue, though small, evidences the earnestness with 
which many men have worked out their ideas, and doubtless some 
common plan of action founded upon correct theories will be 
evolved from the various methods of flight shown and propounded 
by the inventors. 

It seems to be generally expected that the encouragement which 
the Society has received in carrying out their ideas must lead to an 
exhibition upon a der scale next year. The Councilare w pos | 
of opinion that circumst warrant the expectation of muc' 
greater results, should such adetermination be arrived at. With 
this object it is not too early for gentlemen to announce their in- 
tention of becoming guarantors or contributing to the prize list. 

It should be borne in mind, in the event of any ridiculous 
theory being illustrated in some of the objects now to be seen, 
that the study of aeronautics has been hitherto left to a class for 
the most part uneducated in mechanical laws, who have in conse- 
quence been wholly unable to give practical effect to their views, 
since they could neither themselves construct the apparatus they 
required, nor did there exist any organised scientific society from 
whose published proceedings they could gather confirmation or con- 
demnation, Eminent naturalists, for instance, ignoring mechanical 
laws, have recognised as the main feature in the buoyancy and 
flight of birds air cells and other peculiarities which render them 
of the same specific gravity as the atmosphere. 

The attempt to elucidate such a theory by any model would be 
quite as ridiculous as anything likely to be shown at this exhibi- 
tion, 

In the concluding remarks of the last annual report of the 
Society there occurs the following :— 

** Of course the council expect to find much misapplied talent 
expended in ineffective machinery, but they will be disappointed 
if the ideas enunciated in some of the excellent papers read before 
the Society do not result in some mechanical arrangements which 
shall to some extent be effective, or will otherwise lead to more 
promising investigation.” 

In fulfilment of this expectation the Council might point to 
some instances, were it not injudicious to anticipate the office of 
adjudicator, but they hope for fullerdiscussion at the evening meet- 
ing at the Society of Arts, on Monday, June 29, Wednesday, July 
1, and Friday, July 3. With respect to those models which are 
capable of flights a difficulty exists which it would seem impossi- 
ble to overcome. The conditions of the Crystal Palace prize of 
£50 require a sustaining power of five minutes. In some models 
the sustaining power can only be acquired by rapidity of motion. 
Any machine which should fly for five minutes would at the end 
be quite out of the bounds of the Crystal Palace, and perhaps 
many miles away, and therefore inapplicable to further exhibition 
orexperiment. Those which work by screw blades in the atmo- 
sphere attain increased velocity as they proceed, unlike the action 
of the screw in water, which attains its maximum in a very few 
revolutions. On account of this difficulty some mechanical con- 
trolling power will have to be exercised. 


Ciass I.—Light engines and machinery. 

1. Rotary engine made of steel, 1-horse power; dimensions, 2ft. 
by 18in., and 1ft. high; weight, about 60 lb. Motive power, gun 
cotton. —R. C. Jay, 4, St. Leonard’s-villa, Hanwell. 

2. A l-horse power turbine injector steam engine weighing less 
than 12 Ib., with inclined vanes showing its adaptation for aerial 
purposes, with rudder and gear for working.—Designed and 
manufactured by the exhibitor, R. E. Shill, engineer, 1, Schrier’s- 
terrace, Bridge-street East, Mile End, 

3. A 200-horse power (nominal) double-cylinder horizontal 
colliery winding engine, with patent spiral drum, link-reversing 
motion, and steam brake (? scale)—Wm. Henry Pilditch, of 
Frome. 

4. Light engine and machinery for aerial purposes, about half- 
horse power. Cylinder, 2in. diameter, 3in. stroke; generating 
surface of boiler, 3}ft.; starts at 100 lb. pressure in three minutes, 
works two propellers of 3ft. diameter about three hundred revo- 
lutions per minute. With three and a-half pints of water and 
eighteen ounces of liquid fuel, works about ten minutes. Weight 
of engine, boiler, water, and fuel, 16} 1b.—J. Stringfellow, Chard, 
Somerset. 

5. A l-horse power copper boiler and fireplace. Weight, about 
48 lb., capable of sustaining a pressure of 500 Ib. to the square 
inch. Price, £20..-J. Stringfellow, Chard, Somerset, 

6. Aluminium steam engine.—Viscount de Pouton d’Amecourt, 
36, Rue de Lille, Paris. 

7. Working model of the Brighton oil engine (Dr. Money’s 
patent). In this engine power is derived from explosion within 
the cylinder of inflammable gas or vapour mixed with atmospheric 
air. The vapour is produced by volatilisation of certain liquid 
hydrycarbons, the heat resulting from the explosion being made 
available for this purpose. The exhibited arrangement employed 
where coal gas is either not procurable, as in country places, or not 
adaptable, as when power is required for locomotive purposes. 
But the engine is equally suited to the combustion of that sub- 
stance, or a powerfully explosive gas may be cheaply and easil 

repared for the purpose by a simple apparatus,—Fredk. J. 
oney, M.D., Brighton. 

8. Light engine.—Shand and Mason, Upper Ground-street, 

lackfriars-road. 





Cuass I1.—Complete working aerial apparatus. 

1. Flying machine, pitch, being attached to the body, enables a 

rson to take short flights. e exhibitor of this machine has, with 
ess perfect apparatus, accomplished flight to the extent of 160ft., 
rising from the ground by a -_ tory running action. Owing 
to the delay and difficulty o apting a perfect apparatus to a 
novel experiment, and the possibility that when complete it ma 
not prove upon trial to be the besi form of construction whic 
could have been devised, it is necessary to say that some delay 
might occur.—Charles Spencer, 35, Old-street, E.C. 

2. Complete working aerial apparatus by muscular power.— 
Wm. Gibson, 1, Outram-street, West Hartlepool. 

Crass III.—Models, 

1. Model of a balloon, with a ring or belt attached which, in 
ascent or descent, is placed in an inclined position, relative to the 
axis of the balloon, cusent of aie raking Guough the open 
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side of the bell, a are 


17, ‘ornsey. 
3. Model of the framework of a car, adapted to receive the 
described in a drawing (class 5), the object of which is, 
by a m of levers, to raise the car two or three or more inche 
to the force required, which, suddenly on to its 
supports, produces a rapid succession of jerks, thereby effecti 
descent without loss of gas.—John Heath, 17, pere- 


South 'y- 

3. Model of an improved balloon. By this model it will be seen 
that the car is done away with, and that a structure of bamboo or 
wieker-work is to be built round the balloon, which is used as an 

ing agent only. The steering apparatus has only to be seen 
to be understood, pro care bei iven to tho adjusting of 
ballast. —W. Prichard, 39, ‘Thornhill. , Caledonian-r 
4. Model of an aerial machine to go to any direction,—John 
Venus, 29, Lower Thorn-street, Reading. 
5. Model of the aeromotive, constructed for rising in and steer- 
rr 3 the air by the rapid rotation of a screw (one on each 
of the machine), which, by creating a reaction in the air, 
overcomes gravitation, and thus rises. Fixed to the top is a para- 
chute _ gradual descent in — Ay — The —t: is 
by a screw and gui ike an ordinary vessel. e 
veniple of the screw is the same as Rennie’s conoidal.—S. M. 
Gregory, 11, Prior Park-place, Bath. : 

6. Model of an aerial s ship, propelled Lf four wings, giving 
alternate stroke, and two screw fans, one of which is placed verti- 
cally for assisting in ascension, the other placed horizontally for 

ahead, with internal space for gas.—Duncan McPhail, 
, St. Ann’s-lane, Westminster. 

6. Model of aerial boat to be propelled by hot air or steam 
engine, or possibly by treadles acting upon two double screws,— 
Moreton H. Phillips, 1, High-row, Kensington. 

7. Small model of a steam or hot-air engine, chiefly constructed 

canised india-rubber for aerial purposes, —Moreton H. Phillips, 
1, High-row, Kensington. 

8. Experimental model of a balloon, dispensing with gas and 
ballast.— A. Clestadoro, Ph.D., Free Library, Manchester. Will 
attend and explain. 

9. Model in demonstration of a proposition to omit ballast in 
balloon ascents. By this proposition gas would be withdrawn 
from the balloon by an air-pump, which would compress the gas 
into a chamber carried in the car when a descent becomes neces- 
sary. An ascent will be obtained by opening a tap, and thus 
allowing the compressed gas to escape from the chamber by a tube 
into the balloon. The advantages of this would be that the 
natural balance used by fishes would be applied to balloons, gas 
being reserved for use instead of escaping as now obtains.—George 
F. Ansell, Royal Mint. 

11. Model of an aerostat with various eens. Luntley, 
13, North-buildings, Finsbury-circus. Will attend and explain. 

12. Model of an aerostat or aerial float, 8in. long, 20in. broad, 
and 2in. deep, rendered rigid by inflation. When the two shorter 
ends are doubled together it assumes the form of an open boat or 
canoe, and will then balance itself in the air, and can be used as a 
parachute, for it will always descend with its convex side down- 
wards, and in doing so may be propelled and steered in any direc- 
tion. It is expected, however, that when made on a large scale, 
inflated with gas and propelled horizontally, it will support itself. 
The engine intended to be employed is an ammoniacal one.—D. 8. 
Brown, Braywick-house, Green-lanes, Stoke Newington. 

13. Model showing the action of a bird’s wings, and how form 
imparts strength to them.—D. 8. Brown, Braywick house, Green- 
lanes, Stoke Newington. 

14. Model of an aeromotive engine.—J. M. Kaufmann, 33, 
Abbotsford-place, Glasgow. 

15. Model of Cocking’s parachute, made by himself.—Lent for 
the Exhibition by Robert Holland. 

16. Model of fish-shaped balloon, showing the possibility of 
— descent without loss of gas or ballast.—Frangois Heron, 
Crystal Palace, Sydenham. 


Crass IV.— Working Models. 
INSIDE. 

1. Working model to illustrate a mode of flying vertically by 
direct action on the air, without any screw motion in the wing. 
This machine will ascend in a vertical line. —~Thomas Moy, 1, Olif- 
ford’s-inn. 

2. Working model to illustrate natural flying, the wings ors | 
used to propel and sustain, the tail to sustain only. This mode 
will fly horizontally for a short distance. —Thomas Moy, 1, Clif- 
ford’s-inn. N.B.—These two models will occasionally be removed to 
illustrate Mr. Moy’s lectures on flying (see programme), at which 
lectures other models will be used not included in the catalegue. 

3. Small brass model of a rotary engine, to be worked by gun 
cotton.—R. C. Jay, 4, St. Leonard’s-villas, Hanwell. 

4. “‘The Chrysalis,” a working model of a gaseous engine, 
designed to prove, as far as possible, the practicability of air navi- 

tion, and by such means to establish communication between 

istant objects and places with certainty.—W. aine, 
Little Harcourt-street, Bryanston-square. 

5. Working model of an air ship, lifting itself by motive power, 
and capable of being governed in every direction, based upon a 
system supposed to be not hitherto known, which enables it to 
work — any lesser currents of air; therefore a certain hori- 
zontal direction can be pursued, inasmuch as the cubic contents of 
the apparatus are comparatively little in proportion to its carrying 
powers. Each cubic foot of the space occupied by the apparatus 
is capable of carrying half a pound (Vienna weight).—Joseph 
Liwescath, Vienna, who will explain his invention. 

6. Orthoptere.—Viscount de Ponton d’Amecourt, 36, Rue de 
To We tin odel, sh by fl 
. Working model, showing progressive motion by flappingaction 
of the pe dar Duke of "Argyll, K. Pp. aie 

8. Working model of cigar-shaped balloon, showing p ive 
motion by mechanical action.—Frangois Heron, Crystal Palos 

9. Working model, illustrative of wing structures and wing 
movements, as observed in the bird, insect, and bat.—J. B. Petti- 
grew, M.D., Somerton House, Wexford, Ireland. 

10. Working model of aerial machine.—E. Egelhaaf, 87, Port- 
street, Anderston, Glasgow. 


Crass IV.—Outside the Main Building. 


1. A’ working model of an aerial machine, raising and sustaining 
itself in the air for several minutes, being worked by a power 
evolved from the combustion of materials similar to those used in 
the ori 1 fire anihilator, steam and gaseous products of combus- 
tion being intermixed within the boiler, and forced at high pres- 
sure into a rotary engine, turning, lifting, or driving fans. The 
model machine weighs only a few pounds, and by raising and sus- 
taining itself in the air is to demonstrate the practicabili % of 
raising heavier weights, and effecting serial transit at a high 
= in any direction for a lengthened time.—W, H. Phillips, 

unxhead, Surrey. 

2. Working model of an aerial machine, with steam engine.— 
Camille Vert, 9, Rue Morel, Paris. 

Working model of an aerial steam carriage, the whole, including 
engine, boiler, water, and fuel, weighing about 12 Tb; cylinder, 
1,,in. diameter, 2in. stroke; works two propellers, 2lin. diameter, 
about 600 revolutions per minute; gets up steam to 100 lb. pres- 
sure in five minutes. On account of steam the manager of the 
Crystal Palace Company will not allow this or similar models to 
show flight in the main building, and it will be necessary, for want 
of space, to attach it to a line by a travelling pulley. If the distance 

allow of the attainment of such a speed as the engine is 
capable of imparting, it will be seen that this model will sustain 
itself in flight.—J. Stringfellow, Chard, Somerset. 

4, Working model of plete aer tive engine,—J. M, Kauf- 
mann, 33, Abbotsford-place, Glasgow. 











" Otass V.—Plans and Illustrative Drawings. 
1, A drawing of a system of levers by which the car of a balloon 


is raised two or three or more inches, to the force 


required, and suddenly ped on its supports, producing a rapid 
succession of jerks by which descent is effected without loss of gas. 
N.B.—A model of the framework of a car adapted to receive the 


machinery is exhibited in Class III.—John Heath, 17, Shakespere- 
road, South Hornsey. 

2. Drawing of “‘aeronautic explorer,” fitted with wings flapped 

machine worked by hand, and with tail fitted to act as rudder; 
person or two to be inside the “‘ explorer.”—Robert Quintavalle, 
6, Paxton-place, Swansea. 

3. Plan and illustrative drawing of complete working aerial 
apparatus, showing the application of the extraordinary power 
employed by the inventor to work in any description of steam 
engine by which horizontal and vertical fans can be driven, or 
other mechanical appliance, such as artificial wings, the main 
Fesaes ellen aletietly 2 e ociblbamane tok tan, aot 

steam, relati as to t of furnace, fu iler, an: 
water.—W. H. Phillips, Nunhead. ‘ 

4. Drawing of a spheroidal balloon, furnished at each end with 
a four-armed propeller, one being designed to draw and to dispel 
the air in front of the balloon, also to prevent its rotation; the 
other to propel. Also a section of the above with aft propeller 
only, to worked by steam power generated by gaseous fuel. 
The steam to be condensed withia the balloon.—John Luntley, 13, 
South-buildings, Finsbury-circus. 

5. Diagrams or plans for a complete aerial machine, calculated 


to con from country to country.—Richard Shewald, 
21, Royal Mint. ae Pe 
6. Drawing of a machine for aerial locomotion, accompanied by 


an exposition of the principle 
Charles Lean, jun., Lama Vi 5 

7. Drawing and plan of an aeronautic machine.—This machine 
consists of an oblong frame of light wood, which supports a plat- 
form and tent for the aeronaut. To this frame are attached two 
spherical balloons, fastened at their centre to the frame in the 
usual way, A light shaft supported on the lower side of the 
frame gives motion to the s g apparatus, which is worked by 
hand, and by which the aeronaut can change the — of the 
machine at will. There are sails attached at the forward end of 
the machine by which it is expected an oblique course can be 
given to it.—James Moncrieff, Mount Pottinger, Belfast. 

8. Drawing of an apparatus for establishing a communi- 
cation from a wreck on shore, or between two vessels at sea. It is 
ag sail or flag, to the strength of wind, made in 
the following = :—Top, 8ft.; bottom, 6ft.; sides, 6ft.; 
two extenders le of wood 5ft. 6in., attached to each side, and 
the holding line, which should be ed every fathom, that the 

ying-out should be equal. At the end of the communication 

ines a small lamp or weight should be fixed, and slung over the 

lower part of the holding line, The persons paying-out should 
stand in the middle of the vessel, one rope to go out at the head 
and the other at the stern of the vessel. When it is paid out the 
distance required the communication lines should be fastened and 
the apparatus still payed out, which will drag the lamp over, and 
the line will drop accordingly. The advantages of this plan are 
as follows :—First, three sailors could make it in less than five 
minutes; secondly, two lines could be forwarded at once; thirdly, 
it could be hauled in in a gale of wind when a kite could not.— 
R. W. Cooper, 19, gee gee 

9. Design for an improved method of generating steam, also 
improvements in the construction of light engines for aeronautical 
on other purposes.—William Rayner, engineer, Radcliffe, near 
Manchester. 

10. Photograph of an ascent in Austria in a balloon invented by 
the exhibitor.—Mayerhofer, 5, Circumgasse, Vienna. 

1l. Diagram showing the law and resolution of forces as affect- 
ing the motion of an inclined surface in a current of air.—H. Reda 
St. Martin, 55, Bolsover-street. 

12. Diagram showing the progress of an aerial machine based 
upon the principles which govern the movements of the kite.—H. 
Reda St. Martin, 55, Bolsover-street. 

13. Diagram showing a view of the above apparatus.—H. Reda 
St. Martin, 55, Bolsover-street. 

14. Diagram showing (Fig 1), a mid-section of the plane of the 
apparatus. (The longitudinal section of the plane is somewhat of 
the same shape, é.¢., tapering towards the bow and stern.) Also 
(Fig. 2), a reticulated sorew made of basket work, and filled with 
down or feathers. —H. Reda St. Martin, 55, Bolsover-street. 

15. Design foran aerial machine.—J. K. Chappell, 13 and 14, 
Union-street, Clarendon-square, St. Pancras. 

16. Un memoire of concernant la navigation aericnne.— 
J. Billet, Rue du Begucie, 28, a Lyon Guellotiere, France. 

17. — of Hammaut’s patented machine for aerial naviga- 
tion.-- A small and very imperfect model (accidentally destroyed), 
worked with the hands by means of depending cords was able to 
rise and move in the air in any required direction, and assistance 
is required to bring out this tion.—W. Hammaut, 20, Col- 
chester-street, Pimlico. 

18. Four illustrative photographs.—J. M. Kaufmann, 33, Abbots- 
ford-place, Glasgow. 

19. Plans for light steam engine.—Frederick J. Money, M.D., 


Brighton. 

20. Balloon over the clouds, on its voyage to Nassau, painted by 

E. W. Cocks, lent for the Exhibition by Robert Holland, 

' 21. Plans and designs.—Mons. Soleillet, Rue Régale Nismes, 
‘rance. 


Crass VI.—Sepa rate Articles connected with Aeronautics, 
. 1, Varnishes for balloons.—Mons. Bertaux, Rue de la ,Verrerie, 
aris. 


OCxass VII.—KXites or other similar Apparatus proposed to be used 
. a of Shipwreck, Traction, or in the Attainment of other Useful 


INSIDE. 
Vita sic liberata, Deo dedicetur eandem postulanti. 

1, A rough kite made of materials most likely to be found on 
board ship, suggesting to the unprovided mariner in peril of being 
driven upon a lee shore, a ready way of making a kite to be flown 
with ‘‘two strings.” When about one-third out, attach a small 
wooden weight to the second line ; pay out again until the kite 
reach the distance required ; then cut and let go the second line, 
which wiil swing to the shore, and communication is accomplished. 
On an uninhabited coast, attach the second line to the man 
swimming thereto. The inventor, a working man, freely gives 
this very simple, rough, and common invention of ‘‘ two strings to 


w which it is constructed.— 
Birkenhead 


and the shore, or between two vessels at sea, or for assisting boats 
to leave the ship’s tide (when at anchor) or in a rough sea, or for 
use in club-hauling a vessel off a lee shore ; alsoas a means of aid 
in case of fire occurring in high buildings.—John Banting Rogers, 
70, St. Andrew’s road, Hastings. 

7. An arrangement of kites showing Cordner’s application to the 
saving of life, &c., from shipwreck, and to other purposes, ‘This 
consists in applying to the saving of life and property from ship- 
wreck, &c., a set or succession of kites, or several combined sets, so 
arranged that the power exerted by the several kites of a set shall 


be at one fepey or upon a single line, the line of the first or 
Sees te being attached to the adjacent kite, and the line 
of this to the next adjacent, and so on through all the series.—J. 


E. Cordner, 4, Belvedere- » Mountjoy-square, Dublin, 
& $ a —s ee Moy, a pes . 
. tent kite an paratus showing, by experiment upon a 
smaller Object, how it ie poodle for a man to ascend the line of a 





kite by the draught power of another kite attached toacar. The 
exhibitor has himself ascended by these means to the height of 
several hundred feet. 








MR. WHITWORTH’S SCHOLARSHIPS OF £100 A 
YEAR FOR MECHANICAL ENGINEERING, TO 
BE COMPETED FOR IN MAY, 1869. 


I. Taese scholarships are open for competition to all of her 
Majesty’s subjects, whether of the United India, or 
the Colonies, who shall not have completed their twenty-sixth 
year on the Ist May, and will be held either for two or three 
years, as experience may prove to be desirable. Ten scholarships 
will be competed for in May, 1869, at the general eXaminations 
of the Science and Art Department. 

II. The candidates must be of sound bodily constitution. 

III. The examinations in the following subjects will be held 
by local committees simultaneously on certain evenings in May 
in about 350 places in the United Kingdom, wherever localities 
form committees for conducting them according to the prescribed 
rules. (See Science Directory, Sections x., xi., xii, &o.; also Art 
Directory, pp. 21, 22, 23.) 

IV. The competition will be in the following theoretical sub- 
jects :—(1) Mathematics (elementary and hig! my Mechanics 
(theoretical and applied); (3) Practical plane an id geometry; 

4) Machine construction and drawing; (5) Freehand drawing; 
(6) Acoustics, light and heat; (7) Magnetism and electricity ; (8) 
Inorganic chemistry; (9) Metallurgy. 

V. The nature of these examinations is shown in the Syllabus 
in the Science Directory and by the papers used in the examina- 
tioas of 1868. The papers may be obtained at the Science and 
Art Department. .. ‘ 

VI. Special arrangements will be made for examinations in 
practical work embracing the following handicrafts:—(1) Smiths’ 
work; (2) Turning; (8) Filing and fitting; (4) Pattern-making 
and moulding. 

VII, No candidate can obtain a scholarship who has not shown 
a satisfactory knowledge of all the following theoretical subjects: 
—(1) Elementary matbeinatles 2) Elementary mechanics; (3) 
Pra::ical plane and solid geometry; (4) Freehand drawing; with 
the power to use one or more of the following classes of tools :— 
(a) The axe; (6) The saw and plane; (c) The mer and chisel; 
(d) The file; (e) The forge. 

VIII. All communications may be addressed to the Secretary 
of the Science and Art Department, South Kensington Museum, 
London, W. 





10-TON STEAM TRAVELLING CRANE USED IN 

THE CONSTRUCTION OF AKMOUR-PLATED 

VESSELS. 

WE illustrate at page 468 a crane specially designed for use in 
the construction of armour-plated ships. This crane is fixed upon 
a strong cast iron (boxed) sole plate, mounted on wrought iron 
carriage, with wheels of wrought iron 4ft. 8jin. gauge. It is self- 
acting in all motions, hoisting, jib motion, turning round, and 
travelling, and is perfectly eater the control of the driver, The 
boiler is tubular, working at pressure from 50 lb to 801b., acoord- 
ing to the load to be lifted, and has a wrought iron water tank at 
each side. The construction of the jib, which is rather peculiar, 
will be readily understood from our engraving. 





Navat Apporntments.—John William Hayes, first-class assis- 
tant engineer, additional, to the Asia, for service in the Sirius, 

Biyta Harsour Improvements.—The new single dredger set 
to work last year for the deepening of Blyth Harbour is at p-o- 
sent raising on an a 875 tons of material day of ten 
hours. At the -new loading berths on the north side of the 
harbour, where it was formerly almost dry at low water, 
there is now a depth of 7ft. at the lowest tides, and it is 
expected that this denth will be still further increased to enable 
vessels to lie afloat at all times. Preparations are being made for 
deepening the bar and entrance channel during the summer 
months, to facilitate the despatch of vessels at neap tides. The 
dredger referred to was designed by Mr. Nisbet, C.E., Sunderland, 
and constructed ata cost of less than £4000, whilst the results 
expected at the commencement have been fully 

BrusseE_s INTERNATIONAL AGRICULTURAL EXHIBITION. — This 
exhibition was opened by the king in person last Saturday, and is 
situated on the Champ de Manceuvres, near the city, a large plain 
usually used for the exercise of troops, completely devoid of trees 
or grass, and covered with a quantity of sandy loam which does 
not improve the appearance or the capabilities of the numerous 
machines exhibited. especially in windy weather, The English 
exhibitors number seventeen in all, and amongst the principal we 
may mention Messrs. Ruston and Proctor, Ransomes and Sims, 
Aveling and Porter, Hornsby and Son, Marshall, Sons, and Co., 
E. R. and F. Turner, &c. &c. The French muster forty-three exhibits, 
and the Belgians ninety-nine. The ae _— well <= 
due and the juries were com of thoro compe’ 
ae That for esting the mod modal and 3008. for the best 
portable engine was composed of Mr. Kitson, chief engineer of 
the Luxembourg Boing, &. Belpairs, chief engineer of the 





the kite ” for the benefit of the maritime populations of all nations, 
humbly reques of all persons interested therein to extend, 
translate, and further advance the knowledge of the same.—John 
Neale, 2, Queen-street, Troy Town, ester. 

Magny pte + bo eS eneOerge Henan ta, Rake 
or to ano vessel at sea.—George Howatt, igh- 

A headed apecrates $ throwing a line of ication 
appara or a communica’ to 

ms in danger, either from fire or water. —George Howatt, 141, 

we Renfrew. 

A form of kite with means to communicate between vessels or 
other objects.- David Mayer, Six Ways, Balsall Heath, Bir- 
mingham. 

5. An apparatus to enable bathers or people getting into the 
water by shipwreck or otherwise to swim for a short distance. — 
John Goucher, Church Walk Ironworks, Worksop. 


OvrTsIDE. 
6. Rogers’ patent ectile anchor and block, for launching life- 
boats, &., in Arete, rpg Ay ea “ — 
arposes, or! m Ss, effec 
Rirest communication with » wreck on shore, or between a ship 





tate Railway; and Mr. Vaesseus, director of the St. Leonard 
4 tive Works, and they awarded the first prize to Messrs, 
Ransomes and Sims; the second to Messrs. Ruston and Proctor, 
and the third to Marshall, Sons, and Oo. The French and Belgian 
manufacturers could not compete with our English makers in 
workmanship, general or in practical results, and 
when we say that Ransomes and Sims’ 8-horse power ——— 
engine, which we illustrated a few weeks ago, when tried in the 
brake gave out the excellent result of 1°45 of Belgian coal 
par cheval par howe, o under 3} lb. per orgy mow 7 aoe 
when developing 18-horse power, we are not sur 
award, This engine was also much admired for its proportions 
and beautiful workmanship, Mr, Aveling astonished the public 
with one of his large traction engines, and after descri sund 
small circles, he took his engine into a pit about 3ft. deep, 
extricated it with the greatest ease, much to the satisfaction of 
the crowd. The firm was awarded the gold medal for their engine. 
Most of the other principal prizes were awarded to English firms, 
Ransomes and Sims ving the amp pein threshing machines, 
and two first prizes for a Ruston and Proctor, 
Marshall, Sons, and Oo., E. RB. and F, Turner were also 
recipients of prizes, 
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ADAIR’S PATENT PUMP.—HAVRE EXHIBITION. 
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SECTION AT. A.B. 


WE illustrate above Adair’s patent Jouble-action pump from the 
working drawings prepared by Mr. Shoolbred, C.E., as exhibited at 
Havre, and extensively applied to large vessels in Liverpool during 
the last twelve months. @ pump consists of two cylinders, an 
open and a closed one, having a port between them near the 
bottom of each; these barrels are placed side by side, and at the 
— end both merge into the discharge pipe. 

e@ working cylinder having a cover on top, sliding upon the 
plunger rod and able to be raised slightly so as to allow of the 
emission of the water during the upward stroke, contains a plunger 
composed of two ordinary cup leathers without any valve or spear 
box; near to the top of this Race: is situated the orifice, guarded 
by aclack valve, which supplies the water from the branch E of 
the feed pipe to the upper side of the piston during the down- 
ward stroke. 

The open cylinder contains two valves; one at the bottom 
admitting the supply water during the upward stroke from the 
lower branch of the feed pipe, and ing it through the 
port to the underside of the piston; the other, a few inches 
above the former, to allow the escape up to the discharging nozzle 
during the downward stroke of the water, previously admitted by 
the other valve, and now forced back again by the descending 
piston; whilst. the ascending stroke of the piston lifts the water 
admitied during the downstroke by the upper orifice at the top of 
the working barrel, and passes it off under the edges of the raised 
cylinder cover to the discharging nozzle. 

The pump is therefore a veritable double-action one, and more- 
over is the only open one as yet made suited for ships, where both 
barrels are worked on the same crank, and where the water dis- 
charged is in one continuous uninterrupted stream. 

Besides the main advantage of an unceasing flow of water, 
another lies in the facility of access to all parts of the pump for 
cleaning or repairs, which may be performed without occasioning 
loss of water. 

Respecting the actual performance of the pump it is found that 
# single one with a Gin. barrel, when worked by hand only, throws 
100 gallons per minute from the ordinary depth of a ship’s hold. 
The inventor is a Liverpool mechanic, a man of a thoroughly 
practical turn of mind, and his improvements have already met 
with considerable success, 








THE SHOEBURYNESS EXPERIMENTS. 
Tanks to the kindness of the War-office we are enabled to 
place before our readers this week accurate engravings of the 
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great composite shields already partially described in our last 
impression. Our engravings give a front view of the entire 
structure, showing the extra covering plate close to and at the 
west, or proper left side of, the porthole. Beyond this, still 
further to the left, comes what is known as the “ War-office 
casemate,” covered with plates of various thicknesses, as denoted 
by the figures on our illustration. We also give two sections, one 
through the Plymouth and the other through the War-office case- 
mate, and a sectional plan of the entire work. Totheright and left- 
hand, resting on the ground, were placed the Thames Ironworks 
hammered plate and the rolled plate of Sir John Brown and Co., 
both 15in. thick, the first on the left, the second on the right 
of the structure. ur illustrations are so complete that no 
elaborate description is necessary; they show at a glance the 
construction of both shields. 

It will be remembered that the report in our last impression 
brought down the proceedings to Wednesday evening. On 
Thursday, the 18th, the attack was resumed with the following 
results :—The first round consisted of a 12in. shell, fired with a 
full-service charge at the same range—200 yards—as before. 
It was aimed at the upper part of the extra plate, which it broke 
into several pieces, penetrated 16in., and did little further a 
The Rodman gun was then fired with 83} lb. of powder. e 
shot struck the curve of the plate at the left-hand corner, 
broke a piece off, and did no further harm. Then came a 
12in. shell, with the charge reduced to render the striking 
velocity that due to 1000 yards’ range, the shell striking 
on a part of the target only three plates thick, passed through 
the first two, and was brought up by the inner iron planks, two 
of which were broken. The fourth round, a 10-in. shell, struck 
right over the porthole at a place weakened by previous firing. 
The projectile failed to get through, and burst outside, doing 
little harm. The fifth shot struck the granite base of the fort. 
The sixth, a 10-in. shell, fired with 48 lb. of powder, struck close 
to No. 4, and, exploding outside, did little mischief. A round was 
then fired from the Rodman gun at the stone plinth or base- 
ment, which was deeply furrowed, but no injury whatever was 
done to the target proper. Two rounds were then fired at 
Brown’s 15-in. rolled plate, with the following results :—A chilled 





12-in. shell, propelled: by‘76 1b. of powder, struck on a sound - 
place 2ft. from the end, and smashed the plate right in two. The 
second round was fired from the 15-in. gun with 83}1b. of 
powder. It struck near the centre of the plate at a point where 
it was already deeply cracked by ious rounds, and broke up 
the mass into four pieces. This terminated the first part 
of the programme, and we shall do well to stop here and consider 
the state of the shield. 

The War-office casemate remained untouched; the Plymouth 
shield had borne the brunt of a cannonade without parallel for 
severity. Against the portion strengthened by the extra plate 
$300 Ib. of iron had been projected by 4704 Ib. of powder, repre- 
senting a striking energy of about 35,000 tons raised 1ft. high. 

inst the unstrengthened part of the shield representing the 
defences of Plymouth, nearly as they will be, 7350 Ib. of iron 
had been driven by 9254 lb. of powder, representing a striking 
energy of 71,000 foot tons. In all twenty-one rounds were fired 
from the most powerful guns,in the world, sixteen of these 
rounds with full and five with reduced charges. The front of 
the target is much battered and cut up, but except as regards 
the breaking off piecemeal’ of the extra plate, which was un- 
supported at the sides and therefore easily split by shot striking 
near the edge, there has been’ no ing. Of the Pek ng 
bolts used to hold the target Seether only eight are broken or 
twisted so as to be useless. On no previous occasion 
have bolts held out so well. The casemate at the back 
is as perfect as at first to all intents and purposes. Shell 
did get through the shield, but so spent and exhausted 
that the heavy rope mantlet behind stopped all the pieces 
during the firing of Wednesday and Thursday. A gun’s crew 
would have been perfectly safe. Itis thus far demonstrated that 
each casemate of the Plymouth works can stand twenty-one 
rounds from the heaviest guns—we will not say afloat—but known 
in any service for the 20-inch American gun is but an experi- 
ment—almost without the loss of aman. This is a complete 
triumph for the designers; and in actual service there is no room 
for doubting that the Plymouth shield, whether strengthened or 
not by an extra din. plate, would prove virtually impregnable. 
Then shot would not strike fairly. Then we should have all 
the wild firing due to the want of a steady gun platform 
and clouds of smoke. Then we should have ranges, not of 200, 
but of 1000 yards, or more, thanks to the torpedoes with which 
the sea round the base of the fort would be sown. What ship 
afloat could withstand, meanwhile, the fire of our own splendid 
12in. rifle, worked from a steady platform, and trained on points 
which it was known a ship must pass? The Royal Engineers 
have, so far, beaten the artillerists in a most conclusive trial, 
and the country may rest content that, as far as the iron shields 
go, the money spent on the Plymouth forts has been 
judiciously employed. Yet it was impossible to observe the 
effect of the cannonade of Tuesday, Wednesday, and Thursday 
week, without drawing the conclusion that, by a few alterations, 
the strength of the Plymouth shield might be increased beyond 
its present great resisting powers. In che first place an inner back- 
ing of plates would be much stronger than the present backing of 
five-inch iron planks, which lend no support to each other. Their 
close approximation might tend to prevent splitting, but in reality 
there is no splitting force expended upon them. They are driven 
directly in, and each plank being narrow, that which is struck 
yields without affecting its neighbour above or below. 
Again much of the general disorganisation, or racking, 
of the target was due tothe fact that the vertical 
inner beams bent inwards under the impact of shot. No shot 
striking over a beam ever got through, and it was urged against 
the target that it held out so well simply because a large number 
of the projectiles did alight either on places just in front of 
beams, or so close to the beams that the effect was nearly the 
same. Those urging this objection overlook the fact that it is 
by no means easy to strike on a point exactly between two 
beams. These vertical girders are indeed placed so close to- 
gether that the area of maximum weakness is very small, and 
the support given by the girders is so great that it is a pity not 
to make it a little greater. The beams are perfectly plain rolled 
bars, as will be seen by our engravings, and they lack not 
strength, but stiffness. The inner edge—answering to the lower 
flange of a girder—stretches because it has too little sectional 
area, and enough could easily be imparted while retaining the same 
weight, by rolling the beams thinner at one edge than the other, 
and putting the thinnest edge next the target. The same end 
could be gained by rolling them with a bulb to take the 
excessive tensile strain which they do not now resist well 
because the metal is not properly distributed. It is also 
not unlikely that a mantlet plate of 4-in. Lowmoor iron, 
which would not fly into splinters when struck by fragments of 
shell, would be found a most valuable addition to the rope 
mantlet. It would probably arrest bolts and prevent sharp- 
pointed fragments from cutting their way through the rope. 
But it could not act as a substitute for the latter, which really 
converts a dangerous fire from the enemy into one perfectly in- 
nocuous. The importance of its services must nut be underrated 
because it only deals with splinters. It is not enough to keep 
out shell.and shot to make a casemate safe, The little fragments 
which may find their way in or be knocked off, kill as surely, or 
wound as painfully, as rifle balls, and these it is the ‘duty of the 
mantlet to arrest. Those who examined the clean floor within 
thecasemate of the Plymouth fort on Thursday best know how 
efficaciously the duty is performed. 

On Tuesday, the 22nd, experiments were resumed, thecasemate 
being tested. This War-office casemate was made by the Millwall 
Iron Company, and is a very fine piece of work. It was designed 
in 1867, long previous to the Plymouth shield. Its construction 
is fully illustrated in our engravings. To the proper left of the 
Plymouth shield, the first, or A section, consists of an 8in. solid 
plate placed direct upon the 2in. skin which is common to all the 
series. The second, B, is of 44in. plate upon a backing 7in. deep, 
formed of channel-irons. The third, C, is a 6in. plate, with back- 
ing 7in. deep of Hughes’ hollow stringers. The fourth, D, is a 
4in. plate, with 7in. backing of channel iron; the fifth, E, is a 
4kin. plate, resting partly upon 7in. backing of channel iron. 
The sixth, or F section, rests on concrete. The front of the tar- 
get was ruled out for experimental purposes into 2ft. squares, the 
measurement beginning from the proper left edge of the target, 
and the rows of squares numbered consecutively along the top 
and proper right side. The tabular statement on next page shows 
the nature of the assault on the first day. ‘ 

Round 1 struck the A section .of the target; hole, 74in. 
diameter, 8°45in. deep; no in the rear. Round 2 struck 
B section, 74in. hole, penetration, 14in.; no damage in rear. 
Round 8 struck on vertical junction of B and C; total penetra- 
tion, 84in.; no damage to rear. All these shots came over the 
concrete pier. Round 4, shell (7in.) struck section C on that 
part of the 6in. plate backed by 7in. hollow stringers on the 
proper right side of the porthole, where the sheet of the case- 
mate has only behind it 2ft. 6in. of concrete, strengthened at 
intervals by iron girders. The position of the shot hole was 
13ft. 9in. from proper right end, 5ft. 4in. from edge of section, 
2ft. from base, and 2ft. away from port. Head of shell broken 
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THE EXPERIMENTAL TARGETS AT SHOEBURYNESS. 
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PLYMOUTH CASEMATE. 
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short off. Total penetration, 10}in.; buckle, nil, as in previous 
rounds. At rear six small nutheads off from jin. mantlet skin, 
at the angle of the proper right concrete pier, and one close to 


the port. Shot hole, 7}in. by 7}in. Round 5 struck D section, 
4in. plate, on 7in. channel iron; penetration, 13}in.; no appreciable 
d in rear. Round 6 struck F section, 4}in. on concrete 
backing, with nearly similar results. Rounds 7, 8, 9, 10, 11, 12, 
and 13 produced no damage at the rear. To record them 
minutely would be to nearly repeat the results of the first’ six 
rounds. 
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Round 14,—Shell, 10in., struck B section, 4}in. plate, 7in 
channel backing, 6ft. 2in. from proper right end, lft. 6in. from 
side of section, 6ft. 5in. from base. Shot hole, 10in. by 10}in.; 
buckle, ,4;in. over whole height. Total penetration, 4ft. 9}in. 
Probably the head of shell broke up in the concrete of the pier 
behind. One of the vertical channel-irons lifted up a few inches 
through the concrete roof. At the rear little damage; fin. skin 
at back of pier opened at joints less than }in., and a few small 
bits of mortar jarred out at junction of pier and floor. 

Round 15.—10in. shell struck on C section (6in. armour on 
7in. hollow stringers on front of pier). Shot hole, 10in. by 10in.; 
shell clean into concrete pier; penetration, 6ft. At rear the 
covering slip at the angle of the pier ripped open over a length 
of 5ft. 8in., with ten rivets sheared, and a bulge of Sin. in the 
jin. skin on the proper left and back of pier. The smoke from 
the bursting charge issued gently from the bottom of the pier. 

Round 16.—Struck about 2ft from the upper corner of the 
porthole on 6in. of iron backed with 7in. hollow stayers and 
24ft. of concrete. The 10in. shell passed clean through, clearing 
out the concrete through a hole in the thin mantlet pilate. 
The part of the shell flew 200ft. to the rear; one Palliser bolt 
was driven 20ft. with a large piece of jin. inner skin. This 
shell struck on a joint. 

Round 17.—10in. shell struck upon D section (4in. armour, 
Jin. channel iron, 2ft. 6in. concrete) 7ft. 2in. from base, Sin. 
from upper left angle of porthole, 1ft. 8in. from edge of section, 
and 6ft. Gin. from proper left end, Shell swerved slightly to 
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right, glancing from the 4}in. plate, and making clean penetra- 
tion. Diameter of hole, 10jin. by 10}io.; bolt touching the 
shot hole projecting jin. At the rear one whole jin. skin 
mantlet plate blown right off 20.t. away. Opening in the back 
of target 4ft. in height and of a considerable width. Angle-iron 
of vertical girder on left of shot hole curved Sin, out of straight; 
2in. bolt broken off; concrete blown out. 

Round 18.—10-inch shell entered a concrete pier doing little 
mischief. Two rounds from the Rodman gun brought the pro- 
ceedings to a close for the day. 

Round 19.—52lb. shot struck junction of 6-in. plates 2ft. Tin. 
immediately above the porthole, and 13in. from proper left edge 
of section. Indent17in. by 17in. and 77 deep. One bolt-head 
sheared off at 6-in. from face of target. At the rear, the angle 
iron supporting jin. skin over port bent 3in., thirty small screw nuts 
knocked off, and the whole skin jin. plate knocked out a distance 
of Yin. One rivet knocked out from the top of each port jamb. 

Round 20.—Round shot struck on A section (8-in. armour), 
2ft. from proper right end, 2ft. 8in. from base. Indent close to 
a bolt which projected 1jin. Diameter 17jin., by 17jin., depth, 
4°35in. No harm whatever at the rear. 





























TaBLe I. 
3 z/¢4 
5 Gun, Projectile. 3 |? Charge. 
4 E |S 
|b. o. <4 
1| 7-in. 7-ton 115-pr. | Palliser shell loaded (115 6/\6°4 22 Ib. of L. G. R. 
| | powder, full bat 
| | tering char,e. 
2 Ditto Ditto |115 4} Do.) _ Ditto 
3 Ditto Ditto 115 5) Do.) Ditto 
4 Ditto Ditto 14 4) Do Ditto 
§ Ditto Ditto 115 6) Do. Ditto 
f Ditto Ditto 115 6) Do. Ditto 
7|9-in, 12.ton 250-pr Ditto 249 ¢/21°5 43 Ib, of L. G. R. 
power, full bat- 
tering charge. 
£ Ditto Ditto 251 13) Do. Dito 
9 Ditto Ditto 1248 11| vo.| Ditto 
i Ditto Ditto 245 4% Do.\43 Ib. of L. G. R. 
| | powder. 
u Ditto Ditto 249 8) D>.| Ditto 
12 Ditto Ditto 249 2) Do. Ditto 
13/10-in. 18-ton 400-pr. Di.to 100 10/2'*3 60 Ib. of L. G. R. 
| | powder, 
M4 Ditto Ditto 100 &, Do. Ditto 
If Ditto Ditto 399 12) Do, Ditto 
16 + Ditto Ditto [98 I!) Do.! Ditto 
7 Ditto Ditto }409 10) Do Ditto 
Is Ditto Dito 400 9) Do} Ditto 
19}15-in. American! American round cast | | A3h 1b. of L. G. R. 
(Rodman) 450-pr, fron shot 450 12/149) powder = 100 lb. 
| Ainerican 
é . 
20) Ditto Ditto 452 8) Do. Ditto 





On Wednesday the attack on the War-oflice casemate was 
resumed. The following is the programme adhered to :— 


TABLE II. 





Projectile, 





| Round. 
E 
Weight. 





lin. oz.! 4" | 
| ya 
Palliser shell loaded. 249 14) 21°5 43 1b. of L. G. RB. 
| 


t> 


9-in. 12-ton 250-pr. 





| powder. 
22] 7-in. 7-ton 115-pr. Palliser shot. 1115 0} 41°68 221b. of L. G. RB. 
| powder, 
23 Ditto. Ditto. 115 0) Do. | Ditto. 
24 Ditto. Ditto, 115 O! Do, | Ditto. 
26/9-in, 12-ton 250 pr. Palliser shot. 251 0) 188 43 1b. of L. G, RB. 
} | powder, 
26 Ditto. Ditto. 251 0] Do, Ditto, 
27 Ditto. Ditto, 25 " Do. | Ditto. 
28/10-in, 14-ton{400-pr Ditto. 401 8) 2.4) 60lb. of L. G, R. 


| | powder, 
29 Ditto. Ditto, 1401 8 Do. | Ditto. 
30/9-in, 12-ton 250-pr. Ditto, }250 0) 188 431d, of L. G, R. 
| powder, 
31/10-in, 18-ton 400-pr Ditto. 400 0 2446 69 1b. of L. G. R 
» wider, 








$2)12-in. 23-ton 609-pr Ditto. |s99 0 25°2 76 Ib. of pellet. 








All the rounds, save the first, were fired, it will be seen, with 
chilled shot, in order to compare the effects of those projectiles 
with the shell used the day before. The first eight rounds did 
little or no damage at the rear of the target. The ninth shot 
went clean through. 

Round 10.—The 30th—including the first day’s practice— 
struck (D) 4-in. plate with channel-iron backing 4ft. 6in. from 
base, 2it. from leit of port. Penetration complete. One bolt 
2}in. broken off at l3in., and hurled 21ft. to rear; two others 
broken by shot, but not knocked out. 

Round 31 hit the right jamb of the port, a forging in section, 
13in. deep by 9in. wide, covered in front by the end of the 6in. 
plate. Scoop made in Gin. plate 2jin. above port sill llin. 
across and 5in, deep; and upon jamb of port proper 3in. deep 
and din. in length inwards. Glance of shot, 37 deg. to the right. 
Breaking up into langridge, it was dashed against a screen of 
two Jin. iron plates, Sit. by 4ft., bolted up to form a fencing 
over the left open arch of casemate, hurling them to the ground. 
Interior of brickwork of casement much smashed about. 

Round 32.—The 12in. shot tired against the left port jamb 
passed beside it to the right, smashing a great hole through D 
section—4in. plate with ¢hannel-iron backing and lit. 3in. of 
concrete behind—at a place much weakened by three other shot- 
holes, Vertical angle iron of jin. thick concrete boxing plate 
greatly twisted, and the plate split in two for a length of 3it. 
Sin. Another similar plate much bulged. Concrete and lang- 
ridge covering the floor of casemate, and remains of shot driven 
into bank twenty yards to rear of target. The two bolts broken 
in Round No. 30 were knocked out on the floor; and in front 
of the shield two great fragments of the granite basement, 
respectively 4ft. by 2tt. by 1ft. 3in., and 2it. by 2ft. by lft. 6in., 
were driven out clear away for 2ft., by the concussion. 

From this it will be seen that the War-oflice shield is inferior to 
that used at Plymouth. Concrete, except used in very large 
masses, appears to make a very bad backing ; andthe inner iron 
mantlet plate did more harm than good, in this case at least. The 
experiments will be resumed shortly, but we are unable to name 
the precise day, 








IMPROVED Sting Wacon.—An interesting improvement is just 
being made at Woolwich in the immense iron sling wagons for the 
removal of heavy guns. The wagon has hitherto been fitted with 
complicated and expensive machinery, by which ten men were 
enabled in twenty minutes to sling a 12-ton gun ready for removal 
by the wagon, _ By substituting for the machinery two small six- 
pound hydraulic jacks the same result can be obtained by two 
men in a much shorter time. The improved machinery is a saving 
of expense, and is, we believe, the invention of Mr, Isaac Armstrong, 
one of the second engineers at the Arsenal, 





THE AERONAUTICAL SOCIETY’S EXHIBITION, 

THE promised exhibition of this Society opened yesterday after- 
noon at the Crystal Palace, that is to say, a number of packing- 
cases were opened, their contents partially arranged for display, and 
a good deal of desultory conversation took place amongst the 
bystanders, whether aeronauts or simple bipeds, but no daring 


flights took place, except, perhaps, flights of imagination. The 
balloon “Captif” would seem to have appeared on the ground 
during the night, and, exhausted by its journey, to have pre- 
ferred an attenuated reclining position to making any effort at 
rising; it is, however, though, the largest object for exhibition 
in point of size, perhaps one of the least in practical bearing on 
the subject of the exhibition. Our readers will be able to form 
some idea of the nature of the objects sent in from a glance at 
the catalogue which, from the entire novelty of such an exhi- 
bition, we have thought it as well to give in extenso elsewhere, 
and they will understand the views of its promoters from the 
modest preface. 

If anything were wanting to strengthen one of the principal 
arguments in favour of such an exhibition, viz., that it will possibly 
aid in exploding absurd and ignorant theories, it will be found 
at once in the exhibition itself, for, unfortunately, a very con- 
siderable portion of the exhibits manifest a painful ignorance of 
first principles, and in many instances a marked deficiency in 
mechanical thought or aptitude. We will not, however, dwell on 
the more faulty matters, passing over even the gentleman who 
proposes to lower a balloon by jumping in the car, a feat which 
it would manifestly require the discovery of perpetual motion tu 
accomplish. 

Nor shall we more than allude to the fact that in one of the 
“plans and illustrative drawings” a gentleman of eminently 
clerical appearance is represented as actively engaged on, or 
rather in, a treadmill—a species of church militant turnspit, 
in fact, which, by some inscrutable means, is supposed to 
raise and propel a large feather bed, the thickness of which is 
regulated by “reef points” (sic). It would be easy to point out 
more {painfully ludicrous flights than the above but that it 
would be unnecessary and unkind. 

To turn, therefore, to the more serious part of the subject—for 
it has one—let us consider what should be the main objects of 
such an exhibition, and how far this one seems likely to fulfil 
them. Not only the main object, but the first object in this 
inquiry is to bring forward, and, as far as possible, ascertain the 
lightest form of motive power engine. The questions of safety in 
flight, of the power of balancing, and of the practicability of touching 
the earth even in calm weather with any kind of machine without 
fracturing it, are difficulties which will have still to be encountered 
when, if ever, a sufficientlyjlight form of engine has been found— 
and they are to our mind greater difficulties than the construc- 
tion of such an engine as will raise itself presents. But for the 
present we have no such engine, and we are much mistaken if 
the lightest form extant, capable of steady, continuous work— 
is to be found at the Crystal Palace ; and if it were, there is, so 
far as we can see, no adequate means of testing its powers and in- 
stituting a comparison between them and those of other engines. 
Had classes of engines capable of developing a given number 
of horse-power been taken together for testing by the dynamo- 
meter, and afterwards weighed in working trim, we should have 
had some certainty of arriving at a definite conclusion; but too 
small a number of the competitors seem to have turned their 
attention to this subject, and we doubt if any machine exhibited 
would be capable of coping with one of Merryweather’s fire- 
engines in a competition of pounds weight for horse-power 
developed. Amongst those which were to be seen to-day, the 
small engine with aluminium boiler, brought over by Vict. de 
Ponton D Amecourt, seems likely to carry the palm in point of 
lightness. This engine, we understand, will positively raise 
itself by the revolution of the pair of two-bladed screws, turning 
in opposite directions, with which it is provided; but it is only 
a toy, quite incapable of horizontal motion, of bearing up fuel or 
water for its own supply. The model which strikes us as most 
nearly approaching a practical form is that exhibited by Mr. 
Stringfellow, who employs a boiler consisting of a number of 
vertical tubes of a truncated, conical section, with which he 
drives a pair of screws to obtain horizontal motion, trusting 
for support to three superimposed aereo planes, on Mr. Wen- 
ham’s plan. Although we doubt the advantage of this method 
of disposing the supporting surface, we cannot but recognise 
the principle of propelling a wide short plane through the air as 
that which will be successful if any ever is in mechanical flight. 
Although according to our present knowledge of pneumatics 
there is theoretically no gain of sustaining force in proportion to 
power expended by decreasing the angle of inclination and 
increasing the speed of such planes through the air, yet there 
can be little doubt that our experimental knowledge does not yet 
enableus to judge of the effect which the vis inertia of a continually 
renewed stratum of air may have in sustaining a flat surface 
passing through it. Experiments on this subject, carefully car- 
ried out, would be of practical value. Perhaps the most power- 
ful model exhibited, and that which is got up in the most work- 
man-like manner, is Mr. Kaufmann’s. He also uses superimposed 
planes, and proposes to rise by feathering wings; but his ma- 
chine is so heavy in proportion to its surface and power that we 
don't quite expect to see it fly. Mr. G. F. Ansell’s proposition is 
perhaps the most original and the neatest idea put forward in the 
catalogue; whilst Mr. Quartermaine has a motor of the 
combined hot-air engine class which we should like much 
to see at work. We must defer further notice till next week, 
by which time we hope we may have been able to see Mr. 
Spencer repeat his feat, which, we understand, he has performed, 
of flying 160ft. horizontally, He has not yet appeared on the 


stage. 





SovutH KeEnsineton MusEuM.—Visitors during the week ending 
20th June, 1868:—On Monday, Tuesday, and Saturday, free, 
from 10 am. to 10 p.m., 8032; on Wednesday, Thursday, and 
Friday (admission 6d.), from 10 a.m. till 6 p.m., 1875. National 
Portrait Exhibition, by payment, 2093; total, 12,000; average of 
corresponding week in former years, 12,386, Total from the open- 
ing of the Museum, 7,462,557. 

JouN Brown AND Co., (LimiTeD).—The report of the directors 
of this extensive company has just been issued and will be laid 
before the yee. | meeting. After describing the bad state of 
trade which existed during the year ending March 3\st, 1868, it goes 
on to say that the armour plate mill has only been kept partially 
at work during the year, but the di hope, now that the public 
appear to be convineed of the necessity of the adoption of iron, 
not only for protecting Say my but forts also, that this department 
of the works will shortly be more fully employed. The new rail 
mill has been working satisfactorily during the year, and consider- 
able orders are now in course of execution, but the number of 
works now making steel rails, and the great depression of railway 
business have considerably reduced the profits of this department, 





EXPERIMENTAL TRIP WITH AN EncuisH Roap LocoMoTIvE.— 
Mr. Schmid, of Liverpool, has sent a small traction engine to the 
Havre Exhibition, aud, in accordance with his request, a trial of 
its powers has just been made, under the direction of a commission 
of the Sous ect and the Maire of Havre, M. Nicole, the 
director of the Exhibition, and several French engineers, 
other gentlemen. Mr. Schmid conducted the engine himself, and 
to it was attached an omnibus containing the commissioners. 
M. Ed. Croppi has since published in one of the local journals a 
very satisfactory note to Mr. Schmid pending the drawing up of 
an official report. It appears from this note that the a 
with its load, traversed three streets in the town of Havre, 
mounted a sharp hill called the Cavée de Sanvic in six minutes, 
and, arriving at Etrétat, the party was welcomed by the maire of 
that place. Later in the afternoon, the maire and his lad 
having joined the party in the omnibus, a further trip was 
to a small place called Tilleul. On this road are two difficult 
inclines, one having a rise of 12 in 100, and the other of 8 in 100; 
but the journey, in spite of these, was made in ten minutes. M, 
Croppi does not give distances or other particulars, which are 
reserved for the pow py but the trial gave evident satisfaction to 
the commission all present. 


InpucTIon Corts.—A very considerable improvement in induc- 
tion coils has been made by Mr. Apps, of the Strand, whereby 
they are rendered permanent. Many who have bought coils at an 
expense of ten or more guineas, and destroyed the insulation 
within a day or two after purchase, will know how to value a coil 
not liable to this common and expensive accident. The principle 
of the new coil is very simple. By the old plan the secondary 
wire was wound from end to end of the cylinder, one coil over the 
other, till the whole was finished. By the new plan the wire is 
wound from the interior outwards, like a catherine wheel, so that 
each coil is a flat and extremely thin circular disc. These discs 
are threaded on the central core and primary wire, a thin disc of 
ebonite being placed between each catherine wheel of wire. 
Although wound in this peculiar manner the secondary wire is in 
one continuous length without joints, as hitherto; the flat spirals 
are wound by machinery, and at the completion of each spiral a 
thin ebonite disc is placed against it by hand, after which the 
next spiral is commenced by the machine. The effect of this is 
that when the coil is finished there is very little difference of 
electrical tension between any one spiral and its immediate 
neighbours, consequently the electricity has little temptation 
to break down the insulation. The points of greatest elec- 
trical tension are at the two ends of the induction coil, in which 
pecularity this instrument differs from its predecessors. Ir. C. 
F. Varley some years years ago patented a coil very much like this, 
winding the wire on thin flat reels, and threading the reels along 
the core, thereby giving greater security against a breakdown, and 
involving less expenditure in the repairs rendered necessary by 
destruction of insulation. Mr. Gassiott’s great American coil is 
made on Mr. Varley’s _ The latter patent we believe does not 
include the thin-disc plan of Mr. Apps, which plan has been highly 
commended in writing by Mr. Grove, Q.C. Mr. Browning, F.R.A.8., 
of the Minories, has just introduced an improved hammer for in- 
duction coils, said to give a greater length of spark than hitherto, 
I: is a double-spring hammer, made to prolong the time of contact 
with the primary wire ; the principle is not new, though the form 
is novel. We have not seen any comparative experiments with 
this hammer, but Mr. Gassiott thinks it sufficiently good to have 
one attached to his great coil. 


RESOURCES OF THE UNITED StaTes.—A few months ago Mr. 
J. 8. Patterson, of the ‘‘ Union League,” Pottsville, Pennsylvania 
published a pamphlet on the resources of the United States, and 
the best way to pay off the remainder of the war debt, which, in 
the January of this year, had been reduced by several hundred 
millions of dollars. The pamphlet gives the following as the coal 
area of the United States, the figures being those of Professor 
Henry D. ers, the best authority in that country :—Massa- 
chusetts and Rhode Island, 100 square miles; Pennsylvania (bitu- 
minous), 12,186 square miles; Ohio, 6100 square miles; Maryland, 
550 square miles; Virginia and West Virginia, 15,900 square miles; 
Ken'ucky, 13,700 square miles; Tennessee, 3700 square miles; 
Alabama, 6130 square miles; Georgia, 160 square miles; Indiana, 
6700 square miles; Illinois, 40,000 square miles; Michigan, 13,350 
square miles; Iowa, 24,000 square miles; Missouri, 21,329 square 
miles; Nebraska, 3720 square miles; Kansas, 11,880 square miles; 
Arkansas, 12,597 square miles; Indian Territory, 10,349 square 
miles; Texas, 2970 square miles; total of United States, 206,468 
square miles; total of Great Britain, bituminous, 8139 square 
miles, and anthracite, 3720 square miles; of France, 1719 square 
miles; Spain, 3418 square miles; and Belgium, 518 square miles: 
total of these four nations, 17,514 square miles. The writer says 
that Virginia, Maine, Alabama, and Missouri, are enormously 
rich in iron ores, but they have not hitherto been worked 
because of the excessively cheap iron arriving from Europe, 
produced by low wages paid to pauper populations, and 

inst such petition American resources cannot be worked 
in consequence of the high wages paid in, the United States. He 
says that high protective duties are necessary to protect the work- 
men of the United States from the pauper labour of Europe. Un- 
doubtedly, he argues, the few would be benetitted by the influx of 
these cheap goods, but the many would suffer by the almost total 
extinction of their branches of industry. As to the remainder of 
the national debt, he says :—“‘ Let it alone, in after years it can be 
paid off gradually without inconvenience, Reduce taxation to a 
point that will pay the interest on it and meet the Government 
expenses; in fact, if we keep on a good protective tariff, taxation 
can be made comparatively light, since ali our industries will be 
large and profitably built up. Why do we want a protective tariff? 
Because in this country we do not propose to ‘grind the faces of 
the poor.’ We do propose that every man by his industry shall 
have the comforts with some of the luxuries of life, and that the 
children of all shall receive a common school education.” Such is 
the position of labour in the United States from an American point 
of view. The writer has something to say about the labour and 
resources of England, quoted for the most part from the pages of 
THE ENGINEER, 


INDO-EUROPEAN TELEGRAPH.—We understand that five cargoes 
of stores, consisting of Siemens’ iron posts and insulators and’ of 
wire left England last week for Persia. These stores will be trans- 
shipped at St. Petersburg into smaller steamers, which will take 
them through the Neva and the Volga to Astrachan, where they 
will again be transhipped for the ports of Rescht, Lencoran, and 
Astara on the north coast of Persia. From these ports they will 
be conveyed to the interior on mules. It is expected that these 
stores will arrive at their destination (about 5000 miles distant) in 
the month of October, when the erection of the line will at once 
be proceeded with, a staff of superintending engineers having 
already left England for that purpose. The three scientific 
advisers of the company, namely, General von Liiders, the 
director-general of Russian telegraphs; Colonel von Chauvin, 
director-general of North German telegraphs; and Mr. W. H. 
Barlow, C.E., have met lately at Berlin in order to decide upon 
the mode of construction of this international work, the execution of 
which has been undertaken by Messrs. Siemens Brothers, andis to be 
finished before the end of next year. The cable in the Black Sea 
is to have three insulated conductors, which are to be enclosed by 
a copper sheath to protect it against oxidation and against the 
attacks of marine insects which abound in those regions. The 
Indian Government having decided to add another conductor to 
their existing lines between Teheran and Kurrachee, in anticipa- 
tion of the increased traffic to be expected from this new line, we 
may look forward to very perfect communication between this 
country and its Eastern possessions, whieh is so much needed. 
The Russian and Prussian Governments have formerly declared 
that in case of war the transmission of commercial messages over 
the new line will not be interrupted, 
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RAILWAY MATTERS. 
THE Southern Amalgamation Bill has been withdrawn. 
Tue Brighton rng oy bee for an advance of rates and aban- 
ment of certain lines passed. 
Ow one of the New Jersey railroads, checks may now be obtained 
beforehand for seats in a train by sending to the station to engage 


Ir is estimated that the recent Irish Railway Commission will 
cost upwards of £19,000. The details of the expenditure have been 
called for. 

THE abandonment of the London, Lewes, and Brighton Railways 
was ed on Wednesday night; also the South-Kastern bill for 
the division of ordinary stock. 

Tue railway over the Brenner Pass has not the centre rail which 
so contributes to safety on the Mont Cenisline, but, likethelatter, 
_ sometimes runs on the very edge of precipices, and thus far with 

ety. 

THE success of the Mont Cenis line has set people thinking about 


NOTES AND MEMORANDA. 


Ir a stay of soft iron be pressed against one of the poles of an 
artificial magnet, the soft iron is observed to become hard, and it 
is more difficult to file. If the stay be removed it loses its hard- 
ness, and resumes all the properties of soft iron. 

THERE are now 536 paper mills in the Italian kingdom, the 
annual consumption of rags being 367,034 quintals, and the value 
of the pauper manufactured 28,040,000f., while the value of the 
paper exported may be set down at 4,385,000f., and that of the 
importations at 2,117,000f, 

THeRe are thirty-four iron mines now worked in Italy, producing 
an annual average of about one and a half milliuns metrical quintals 
of ore ; twenty-two copper mines, from which are extracted yearly 
about 32,010 tons of ore ; fifteen lead and silver mines, producing 
about 160,447 metrical quintals of ore, four mercury mines, and one 
zinc mine, 

Tue Japanese have discovered that a few seconds previous to an 
earthquake the magnet temporarily loses its power. They have 





others, and we may expect soon to hear of important projects, and 
especially of one of communication between Italy and the heart of 
Switzerland. 

Iy Austria all the railways are in the hands of two companies 
only, while in the small states of South Germany there area 
great number of different companies, and the working expenses are 
consequently much greater. 

Tue Mont Cenis curves are very sh but in the descent each 
brakesman loosens the strain on the inside wheels, the iron buffers, 
as they turn at angles, give a “clink” as they clash, and the 
carriages swing easily round without a jolt or any unpleasant sen- 
sation, 

THE total capital of the various German railway companies 
amounts to about £70,000,000, and their average dividend in 1866 
was 7°57 per cent, The dividend paid by tke Prussian lines was 9°04 
per cent.; by the Austrian, 7°66 percent.; the South German, 6°05 
per cent.; and by the North German, 6°52 per cent. 

THE offer of the Great Western Company, made with the 
approval of the shareholders, to convert the ordi capital of the 
Vaile of Neath section into a5 per cent. rent charge stock has, 
as was generally expected, been assented to by the requisite three- 
fourths of the holders, and the issue of the new stock will follow 
in due course. 

A TRAIN approaching Stoke on Monday morning from the 
Biddulph valley branch of the North Staffordshire Railway was 
suddenly brought to a stop by the engine leaving the line at the 
points. The engine was completely wrecked, but fortunately no 
one was hurt, except the engineman and fireman, whose injuries 
are but slight. 


On Monday morning the Southport train arriving at Bolton at 
9.6 got off the rails as it was proceeding under the first arches, 
The tender and two of the first carriages were, after some diffi- 
culty, got on to the line again with the assistance of a strong body 
of men ; but one of the lines of rails was blocked up for about 
three hours, No person was injured, but considerable damage was 
done to the line. 

Tax Southport and Wigan Railway was the scene of @ serious 
collision on Saturday morning, in which a carriage and a van were 
smashed to fragments, but the loss of life or damage to the person 
was averted by the presence Of mind ofadriver. One of the trains 
carried excursionists, the other was an ordinary passenger train. 
The passengers in the last named train had a very narrow escape, 


, THE total number of railway companies in Germany is fifty- 
eight. In 1866 they possessed 3508 locomotives, of which 3172 
were made in Germany, 148 in Belgium, 118 in England, sixty- 
three in France, and seven in North America. Of these 1309 came 
from the manufactory of Herr Borsig, in Berlin, eighty-one from 
the Vulcan Society's Works at Stettin, and 479 from various 
Austrian establishments. 


Tae new station at Warrington is rapidly approaching comple- 
tion, and though not all that could have been desired, is of course 
a vast improvement on the disgraceful place so long doing duty 
there as a station. The new building is at the crossing of the 
Stockport and St. Helen’s line under the London and North- 
Western, and the new station will on high and low level platforms 
do duty for both lines. 

Tue carriages on the Mont Cenis line are well built, and about 
the width of a London omnibus, and the seats are arranged in the 
same manner along the sides. ‘The excellent precaution is adopted 
of having windows which cannot be opened, as in many places the 
masonry of the tunnels, posts, &c., are distant so few inches from 
the passing train, that a thoughtless traveller putting his head out 
of the window would most assuredly come to grief.. 


THANKS to the supplementary breaks on the Mont Cenis Rail- 
way which supply an ad libitum pressure on the centre rail, the 
pace may be slackened and the train stopped almost instan- 
taneously, even when going at full speed on the: steepest inclines. 
A horse is less docile to guidance than this mountain locomotive. 
The summit of the Mont Cenis, on which has been solved the 
difficult and important problem of mountain railways, will remain 
celebrated in the annals of high roads, 

A SPECIAL train from York to Bolton ran up to North Dean Sta- 
tion on Friday, at the time a goods train was being shunted from 
the Halifax branch line across the main line. The driver of the 
special saw his danger as soon as he emerged from the Elland 
tunnel, but he was too near to avoid a collision, and he ran into 
the goods train smashing the four wagons, and scattering the 
goods in all directions. Fortunately none of the passengers in the 
special were seriousiy injured. 


AN unexpected difficulty has caused the bull-fights announced as 
about to take place at Havre to be postponed. ‘I'he bulls, selected 
for their ferocity in the plains of the Guadalquiver, have been 
treated so kindly by the railway servants during their journey 
across Spain and France that they are now perfectly tame and will 
not fight; and so the sight-seers at Havre are to have a regatta 
instead of a bull-fight. We think that our own railways might 
take a lesson in the conveyance of cattle from France and Spain, 


JusT now, when so many of our railway companies are more or 
less insolvent, it may be interesting to know the financial position 
of the railways of Germany. It appears from statistical returns 
just published that the gross receipts for 1867 of all the German 
railways taken together exceeded those of the previous year by 64 
per cent., and that the excess in the case of the Austrian railways 
alone was 7} per cent. The latter result was chiefly caused by the 
large exports of corn from Galicia and Hungary. The proportion 
of expenditure to income on the German lines was, in the year 
1866, as follows :—Prussian railways, 44 per cent.; Austrian, 34 
per cent. ; North German, 43 per cent.; and South German, 53 
per cent, 

ALL who have had to procure goods through the old Crewe goods 
station well know its inconvenience and difficulty of access, and 
will rejoice to learn that it is shortly to be abandoned for a new 
and commodivus structure, which has been erected in the neigh- 
bourhood of the entrance to the passenger station. This new goods 
station has a straight road leading to it from near the railway 
bridge in Nantwich-road. The building is large and lofty, and 
capavle of meeting the requirements of the town for many years 
tocome. It is exceedingly well arranged for the purposes of load- 
ing-and unloading, the floor being on a level with the tops of the 
wagons, and numerous cranes have been erected. The offices are 
in front, and very ready of access, Running along the side of 
the road through the yard there is a raised yard and pens for the 
taking up and delivery of cattle, which will = a@ great advantage 
to cattle dealers and farmers. We should think that the station 
will be ready for use in the course of two or three more weeks, 





ingeniously constructed a light frame eapyecting a horse-shoe 
magnet, beneath which is a cup of bell metal; to the armature is 
attached a weight, so that upon the magnet becoming paralysed 
the weight drops, and striking the cup, gives the alarm. Every 
one in the house then seeks the open air for safety. 

Locks might be made for every door in London with a different 
key to each, and a master-key to the whole. Messrs, Chubb con- 
structed such a series some years ago for the Westminster Bride- 
well. There are 1100 locks, with separate keys for the subordi- 
nate officers of the prison, and a master-key forthe governor. If 
any of these locks are tampered with none of the under-keys 
will regulate it; the master-key alone will restore it to its original 
state. 

Pxoressor Strecker has realised the interesting transformation 
of uric acid into glycocol (sugar of gelatine), by heating the former 
in closed tubes with a concentrated solution of hydrochloric or 
hydriodic acid, to a temperature of 160 to 170 deg. Cent. Uric 
acid is thus entiiely decomposed, with assimilation of five atoms of 
water, into glycocol, carbonic acid, and ammonia, If, therefore, 
hippuric acid can be considered as glycocol combined with benzoic 
acid, uric acid may be looked upon as a compound of glycocol and 
cyanuric acid, The first characterises the urine of herbivorous 
animals, the second that of carnivorus, 

AccorDING to Mr. Arthur Phillips the most remarkable instance 
on the Pacitic coast of the actual growth on a large scale, and at 
the present time, of mineral veins, is probably that afforded by the 
boiling springs in Steamboat Valley, situated at a height of about 
50U0ft. above sea-level, at the foot of the eastern declivity of the 
Sierra Nevada. Here the fissures of the rock are being filled by a 

iliceous incrustation which is being constantly deposited on the 
sides, whilst a longitudinal central] crevice allows the escape of the 
boiling water or steam, These waters are alkaline, and contain 
carbonate, sulphate, and chloride of sodium. The rock enclosing 
the veins of the Steamboat springs are granite, which, in their 
vicinity, is much decomposed, being often reduced to a cavernous 
skeleton of silica with a few scales of mica. 

Ricu as the soil of Rome may reasonably be expected to be in 
relics of ancient art and architecture, the recent discovery of the 
ancient Roman wharf denominated emporium, and the immense 
quantity of marble of different qualities deposited there, has 
surprised as well as interested antiquaries, On a length of the 
wharf now excavated for rather more than fifty yards, 493 blocks 
have been already discovered. They are of the qualities known at 
Rome, as Africano, 306; Bigio, 10; Cipollino, 60; Portasanta, 10; 
Giallo Antico, 140; Alabastro, 20; Granito della sedia; Porphyro, 2; 
Rosso Antico, 3; Serpintino, 200; Spatofluore, 6; Verde Antico, 2; 
Broccatello, 1; Breccia Corrallina, 1; and Grecco biancostatuario, 2. 
As to small fragments, they are almost numberless, upwards of 
4000 having been already assorted, and visitors find no difficulty 
in carrying away specimens, which they get cut and polished in 
the marble shops of Rome, 

Proressor Zocu has determined the exact proportion of car- 
bonic acid gas produced in a given time and in identical cireum- 
stances, by the combustion of vegetable oil, petroleum oil, and gas, 
The results obtained are extremely interesting. Here are the 
figures which represent the increase in the proportion of carbonic 
acid contained in 100 parts of air:— 
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These three sources of light were giving the same amount of illu- 
mination, but the quantity of carbonic acid produced is very dif- 
ferent. The vegetable oil produces less than gas, and gas less than 
petroleum oil. 


ACCORDING to statistics recently published the value of goods 
exported from British India by sea during the year 1866 was 
£67,056,475, of which £65,491,123 was produced by merchandise 
and £2,165,352 by treasure. An epitome of these statistics shows 
that the merchandise and treasure exported from Bengal was valued 
at £20 196,481 ; from British Burmah, at £2,825,522 ; from Madras, 
at £7,769,015; and from Bombay, at £36,865,457. Of countries to 
which exports were sent, the United Kingdom received merchan- 
dise and treasure to the value of £43,397,640 ; China, to the value 
of £11,730,565 ; Penang, Singapore, and Malacca, to the value of 
£2,082,632; Ceylon tothe value of £2,709, 637; andFrance to the value 
of £2,364,902. The principal articles exported include raw cotton, 
valued at £35,587,389; opium, at £11,122,746; rice, at £4,909, 562; 
indigo, at £1,861,5U1; cotton goods, including twist and yarn, at 
£1,752,133; seeds of all sorts, at £1,750,197; and jute, at 
£771,691. The largest exports of cotton between 1857 and 1866 
(beth inclusive) occurred in 1865, of opium in 1863, of wool in 1865, 
of seeds in 1864, and of rice in 1865, The exports of bullion 
during 1866 consisted of £339,819 sterling in gold, and £540,369 in 
silver from Bengal; of £161,683 in silver from Madras; and of 
£308,599 in gold, and £308,599 in silver from Bombay. 


THE usual annual return of exports and imports of copper and 
copper. ore and regulus, tin and tin ore, lead and lead ore, spelter 
and zine, for the year ending the 31st of December shows that in 
1867 there were imported into the United Kingdom 73,957 tons of 
copper ore, 28,825 tons of regulus, 9621 tons of copper unwrought 
in bricks or pigs, rose copper, and cast copper; 20,042 tons of 
partly wrought copper, 22 tons of plates and sheets, two tons of 
coin plates and copper coin, and £8902 worth of copper manufac- 
tures and copper plates. The exports of British copper con- 
sisted chiefly of sheets, nails, yellow metal, &c. he total 
quantity of copper (exclusive of ore) was 37,896 tons. Of 
ore the exports amounted to 646 tons, of which the largest 
portion went to the Southern States of America, and the re- 
mainder to Belgium, France, and the West Indies. For copper, 
both unwrought and in ‘sheets, the continental territories of 
British India were the best customers, taking 4184 tons of pig and 
14,102 tons of sheets, &c.; and France, Belgium, China, and Hong- 
Kong follow next in rotation. The import of tin amounted to 
3430 tons, Victoria and Peru sending the largest quantities. 
Turning to the export of tin, France was the best customer, the 
United States and Russia being next, Holland, Prussia, and 
Turkey following next in rotation. Zinc is principally supplied 
from Hamburgh, Belgium, Prussia, and Holland, and the greater 
part of zinc ore is supplied from Spain, Sardinia, and France. 
Spain and Greece pl the greatest quantities of pig lead and 
sheets, while Sardinia sent the greatest quantity of lead ores 





MISCELLANEA. 

‘WE exported 37,896 tons of copper in 1867. 

WELSH smokeless coal only is henceforth to be used in the 
navy. 

Gotp is said to have been lately discovered in large quantities 
near Fort Garland, Colorado. 

Tue prospect of the hops in Farnham and its neighbourhood 
must be reported most favourable. 

From 1857 to 1866 the length of telegraphs in British India in- 
creased from 4162 to 13,390 wiles, 

THE ceremony of unveiling the great monument of Luther was 
to take place at Worms yesterday. 

A GREAT quantity of lace is made at Genoa, in parts of Lombardy 
at Venice, and in the southern Italian provinces, 

Mr D1sRak.t has ted to continue to the children of the 
late John Leech the pension granted to their late mother. 

FRANCE was our best customer for tin in 1867 and next in order 
were the United States, Russia, Holland, Prussia, and Turkey. 

Tue Newfoundland seal catchers report having already secured 
455,000, or upwards of 1,000,000 dols, worth of seal this season, 

WITHIN the last few days information has been received that the 
navy of the Federal States of Germany will in future use Welsh 
coal, 

Axourt fifteen varieties of marble are quarried in Italy, and the 
annual value of that exported from Carrara amounts to upwards of 
a million of francs. 

A macutne for drying hay, and in the process raising it to the 
top of a stack, has beeninvented by Mr, W. G, Gibbs, and is nowin 
operation, 

CALIFORNIA, with only one-fiftieth of her land cultivated, and 
a crop below the average, had yet last year a million quarters of 
wheat for export. 

TuE proprietors of the largest collieries in South Staffordshire 
have resolved on reducing the wages of their men four shillings, 
A strike is anticipated. 

THE exports of linen manufactures from the United Kingdom 
last year presented a certain depression, the value having been 
£7,473, 100, as compared with £9,576 245 in 1866, 

Tue total produce of wine in Italy is estimated at 28,879,000 
hectolitres, the countries to which these wines are exported being 
England, Austria, Switzerland, and America, 

Tue forthcoming fourth annual report of the Charles Cammell 
Company, states the profits of the past year at £44,982, out of 
which the directors propose to pay a dividend of £4 per share, 

THERE were registered in the ports of Italy in 1865, 17,048 vessels, 
having an aggregate burden of 124,391 tons, 341 of which were em- 
ployed in distant navigation, and the rest in the coasting trade. 

Tue Prussian Government has authorised the Krupp firm at 
Essen to execute a considerable order of cast-steel guns for the Rus- 
sian Military Administration, Russia intends to transform all her 
artillery into the Prussian model, 

THE coral fishery of Italy employs between 300 and 400 boats, 
and upwards of 2500 men and boys, and most of that obtained is 
wrought at Naples, Leghorn, and Genoa, from 8000f. to 9000f, 
being realised yearly by the trade. 

Ir was stated some time since that the extension and improve- 
ment of the Lime-street station, at Liverpool, and the various 
alterations rendered necessary in the locality would absorb nearly 
a quarter of a million of money. 

Tue number of silk looms now at work in Italy is about 20,000, 
Genoa and Como being the great centres of manufacture, and the 
annual produce of the throwing mills is about 2,721,759 kilo- 
grammes, the value of which is computed at 196,500,000f. 

A FIRE of considerable magnitude has taken place on the North 
Riding moors. Sparks from the locomotive running along the 
Rosedule Branch line of the York and Cleveland Railway are said 
to have originated the fire, which raged for several days, and devas- 
tated a tract of country of about twenty-four square miles, 

Tue Chorlton guardians are giving notice to bricklayers and 
other workmen who have only seasonal employment that if they 
neglect to make provision for winter, and have to go to the reliev- 
ing officer, they may expect stringent treatment in the adminstra- 
tion of any relief so rendered needful, 

A NeW market will be shortly opened at King’s Cross, which 
will supply a want long felt by the inhabitants of the neighbour- 
hood, and relieve them of the difficulty they have hitherto found 
in procuring butchers’ meat, fish, vegetables, and other provisions 
of a wholesome quality and at a reasonable price. 

Tue widow of an Arklow pilot obtained a verdict in the Dublin 
Court of Common Pleas yesterday for £115 — 4 against the 
owners of a vessel named the Annie, for the loss of her husband’s 
life. A rope had been thrown to the boat in which he arrived, but 
from the negligence of those on board the vessel the boat was over- 
turned, and he was drowned, 

Tue trials of ploughs and field implements and the preliminary 
trial of steam cultivators in connection with the Leicester meeting 
of the Royal Agricultural Society wil) commence on Thursday, 
July 9, and will continue till Tuesday, July 15, on farms in the 
parish of Knighton and Aylestone, about a mile south of the show- 
yard, The general meeting will commence on Wednesday, July 15. 

A BOILER explosion, by which one man was killed and several 
others seriously injured, took place on Saturday at the Fire — 
Works of Messrs. Kitson and Son, situated between Lindley 
Kliand, The boiler was one of Wright's patents, and was placed in 
the works new about four years ago, It was considered to be in 
excellent working order; and nothing has yet been discovered to 
throw light upon the cause of the accident. 

Wueraer the “grip” of the horizontal brake-wheels of the 
Mont Cenis Railway will be seriously affected in winter by the 
hard frosts remains to be proved, but at this season Mr. Fell’s 
railway transports you in a far pleasanter manner over Mont Cenis 
than the diligence. Six hours and 20f, a head are saved by it, to 
say nothing of the greater comfort and less fatigue ; and as soon 
as the correspondence has been established throughout Italy any 
one may leave London at 7 50am. on the Monday and dine at 
Rome on Wednesday, to say nothing of breakfasting at Naples on 
Thursday morning, if such rapid motion should suit him, 


Tue Metropolitan Board of Works on Friday received tenders 
for the construction of tha of the Thames Embankment 
between the eastern end the Inner Temple and Blackfriars 
Bridge. They were as follows;-~Measrs. Hill Keddell, £179,000 ; 
Thomas E. Ridley, £173,500; Messrs, Eckersley and Bayliss, 
£159,000; Messrs. Jennings and Oo, £146,659; T. Pearson, 
£144,000; Thomas Docwra and Som Peis 000 | Macers Brassey 
and Co., 137,900; Messrs. Kelk, Waring and Lucas, 
£127,000; W. Webster, £126,500. Mz, Webster's tender was 
unanimously accepted. 


THE directors of oes Cozetal Palace have Somes - 
report in anticipation of the general meeting, state 
prospects of the o company for the first half of the financial year, as 
compared with the corresponding period last year, are 
most sources of revenue showing a steady nt. 
also refer with satisfaction to the agreement with the Metropolitan 
Board of Works for the construction of a fire-engine station, to the 
rebuilding of the tropical department, and to the success w 
attended the Handel Festival, With respect to the surplus land 
belonging to the company, the directors state that, believing portions 
of it may be turned to more profitable account than it is at present, 
they propose to submit a cunenion to the meeting auth them 
to obtain powers to utilise that property in such manner as the pro- 
prietors may think fit, . 
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NOTICE. 

Constantly reiterated mis-statements with regard to the 
circulation of Tue Enotnger having for some time 
been made, mis-statements latterly so circumstantially 
constructed as to be likely to mislead those who are 
unaware of the value of the authority whence they pro- 
ceed, we felt it our duty three months ago to place 
our books and accounts in the hands of the eminent 
public accountants, Messrs. Quilter, Ball, and Co., who, 
after critical examination thereof, gave a certificate which 
completely *refuted the misrepresentations then made. 
Since then it having been stated that our circulation is 
5,300 only, a number absurdly short of the truth, Messrs. 
Quilter, Ball, and Co. have ap, @ postscript to their 
former certificate, and their authority will undoubtedly be 
accepted as conclusive. 

We have reason to belreve that the weekly sale of Taz Enat- 
NEER 7s actually more than double that of the low-priced 
engineering journals combined. Of the influential cha- 
racter, or QUALITY of tts cir i our advertising 

J elves conclusive and satisfactory 
evidence. Of the un-English and unscrupulous, though 
signally fruitless, attempts constantly made to injure this 
journal, our readers generally will have already formed 


their own opinion. 
3, Moorgate-street, London, 
5th March, 1868. 

At the request of the Proprietors of THE ENGINEER news- 
paper we have coneindlithe books kept in their office, and 
tind that the bona fide circulation and sale of the paper 
during the last three years has steadily, continuously, and 
very largely increased; and that the free circulation of 
the paper during the ‘same period has not averaged (in- 
cluding one week, when 344 copies were given away) 
100 copies weekly. QuitteR, Batt, AnD Co. 

POSTSCRIPT.—The present weekly sale VERY LARGELY 
EXCEEDS five thousand three hundred copies. 

Dated 28th May, 1868. QuILTER, BALL, AND Co. 


FOREIGN ACENTS FOR THE SALE OF THE ENCINEER. 


PARIS.—M. Xavier, Rue de la Banque. 

BERLIN. —Messrs. A. ASHER and Co., 20, Unter den Linden. 

VIENNA.—Messrs. GEROLD and Co., Booksellers. 

ST. PETERSBUKG.—M. B. M. Wotrr, Bookseller. 

MADRID.—D. Jose Atcover, Editor and Proprietor of the 
** Gaceta Industrial,” Preciados 49 y 51. 











TO CORRESPONDENTS. 
*,” Wecannot undertake to return drawings or manuscripts, and 
must therefore request our correspondents to keep copies. 








*,* We beg to call the attention of our Advertisers to the notice 
below, and to state that the large circulation of THE ENGINEER 
compels us to go to press at an early hour on the morning of 
publication, Advertisements, to insure insertion, must be de- 
tivered at the Engineer Office before seven o'clock on the Thursday 
evening of each week. f 

W. F. 0.—Field’s. 

10E-MAKING MACHINES.—A letter lies at our office for this correspondent . 

R. T.— We believe that some such accident took place, but we are not certain. We 
have your suggestion under consideration. 

SUBSCRIBER.—Send a sketch of the general arrangement. We cannot give you 

oD bm aatien ge anaes a. 

. L. N.— We do of any special work on the ject. ere is a - 
class article on flax uf “ We Ures Dicti ae npedietiesre 

LETTERS.— Letters are lying at our office for “ B. W. 8.,”“*R. 8." “A Con- 
stant Subscriber,” “ Crushing Salt,” “ Weldless Tires,” “ Lucifer Match 
Machinery.” 

T, EDGREN (Troahatten, Sweden).—Messrs. Bryan Donkin and Co., Engineers, 

ermondsey, or Messrs. Easton, Amos, and Anderson, the Grove, Southwark, 
will supply you with paper machinery. 

ECONOMY. ~ There is no reliable record of any such experiment, but it may be 
stated generally that the multitubular has no peculiar advantage over the 
Cornish boiler. In your case we recommend a Galloway boiler. 

H. T. (Bath).— Yes, our statement was quite right. The invention is included in 
Mr. Variey's patent (No. 206), January 27th, 1860. We gave extra engravings, 
not in the patent which appears to have been already sent you by Mr. Woodcroft. 

CORRESPONDENT.— Your anti-primer should answer very t 
atauk tebeub ait mse a 
ex; m wil little affected so i 
with which the steam issues remains hd ws eee eee 

L. J.—You may build with mortar next the iron, but it will certainly cause a 
small amount of corrosion which will not proceed far. We prefer to cover the 
top of the boiler with three or four inches of sand, and then to cover with bricks 
= in mortar, best made with hydraulic lime which will effectually exclude 

J. X. P.—You are too hasty in your conclusions, and evidently are founding 
the actual strain upon a rafter with the simple transmission of weight. You 
state, * According to Fairbairn’s rule the strain upon a rafter increases as you 
near the apex of the roof.” This is not correct, as you will at once see if you 
attend to the ; ion :—It ts true that one-half of the weight at 
any point, say C', is transmitted to C2, but where does the other half go to? It 
ts transmitted to the end of the rafter, and so on with all the half weights at the 
other points, and their sum is the strain upon the end of the rafter. To render 


this clear, take one of the examples given in Mr. Fairbairn’s third series of 

“ Useful Information for Engineers,” plot it to a good large scale, and work out 

the strains accurately by geometrical reasoning. Having done this, and found 

the strain upon every member, you may it wil 

pe te ee ay tor ge If you do this correctly the two methods 
very closely . This is the plan we have followed ourseli 

can therefore recommend it to others. ” . setae 





HOT NECK GREASE, 
(To the Editor of The Engineer:) 


' §rm,—I shall be much obliged by the name of a maker of hot neck grease, 
or a receipt for making it. I mean the grease which is as hard as pitch when 
E 


cold. . P. B. 
London, June 24th, 1868. cataiiits 
MR. WHITWORTH'S EXHIBITIONS AND OWEN’S; COLLEGE, 
MANCHESTER. 


(To the Egitor of The Engineer.) 

§1n,—In your article last week on Mr. Whitworth’s Exhibitions you find 
fault with those who have had the distribution of them for placing so large a 
number at the disposal of Owen’s College, because you say here are no classes 
approved by the Secretary of State for India. This is a great mistake, and one 
which I beg you will rectify. The engineers of Manchester have lately placed 
sufficient funds at the disposal of the trustees of Owen's College to enable 
them to found a chair and organise a department for giving instruction in the 
science of engineering, and this department has been approved by the Secretary 
of State for india in Council. OSBORNE REYNOLDS, 

Manchester, June 20th, 1868, 


MEETINGS NEXT WEEE. 

SOCIETY OF ENGINEERS.—The Society will visit the Chatham Dockyard 
Extension Works on Friday, the 3rd July, 1868, by permission of the Lords 
Commissioners of the Admiralty. A steamer has been engaged for the 
conveyance of the members and their friends, leaving London Bridge (Old 
Swan Pier), at Nine a.m., and Blackwall at Ten a.m. 

ROYAL UNITED SERVICE INSTITUTION.—Evening Meeting, Monday, 29th 
June, at half-past Eight p.m.—“ Naval Tactics ; with some Remarks on the 
Recent Experimental of the Mediterranean and Channel Sq ” 
by Capt. E. A. Inglefield, R.N. Capt. Edmund Wilson, R.N., will exhibit and 
explain certain models illustrative of his plans for armour-plating, working 








Letters relating to the advertisements and publishing department of this paper are 
to be addressed to the publisher, MB, GEORGE LEOPOLD RIORE ; ati other 


grass 
viz | the result of the ground not having 





letters and communications to be addressed to the Editor of THE ENGINEER 
163, Strand, London, W.C. 

THE ENGINEER can be had, by order, from any newsagent in town or country, and 
Se ee enon eee een ee 
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THE DILUTION OF SEWAGE. 

To those who have given but a cursory and superficial 
attention to the great question of the day—whether 
regarded in an engineering; sanitary, or social light—it 
may appear somewhat strange that the task we have to 
accomplish should be remarkable for its novelty, and 
beset with so many difficulties. Sewage has always been 
got rid of, in some manner or other, from the earliest 
times; and it is not at first sight apparent why that which 
was until very recently comparatively innocuous, should at 
present be so gigantic a nuisance, so terrible a scourge. 
‘The same evil exists in all large towns, but it is not neces- 
sarily the cause of disease or death, even in many of 
the large continental cities where there is no provision 
for under-drainage, where there are no scavengers but 
dogs, and where every description of filth and refuse 
imaginable is thrown out into the open streets to await the 
advent of the showers that sweep everything indiscrimi- 
nately into the nearest river or watercourse. During a 
time of severe drought, fevers and epidemics will occur 
which are unknown when the season is wet, and evidently 
the danger likely to arise from the total neglect of all 
sani precautions, depends in a great measure upon the 
natural humidity of the district. Water is the universal 
solvent and diluent of nature, and it may be said, of art 
likewise. Were it not that we might be suspected of 
hydropathic proclivities, which we are far from possessing, 
we might term it the universal panacea. There is no fire 
so fierce that will not succumb to its influence if that 
influence be a exerted; there is no poison so deadly 
that may not imbibed with impunity if a certain 
quantity of water accompany the draught; and sewage and 
fecal matter become inert and harmless, when diluted 
with a volume of water sufficient to bring into play its 
counteracting properties. The immunity that has hitherto 
attended in many instances the practice adopted by all 
our towns of discharging their sewage matter into the 
nearest stream, is undoubtedly due to the enormous dilu- 
tion it undergoes. It is this that mitigates the evil, and 
nullifies for a time those dangerous qualities which in the 
end, will inevitably assert their fatal predominance. Every 
unit added to the population, every gallon subtracted 
from the available water channel, diminishes the protective 
influence, strengthens the poisonous solution, and hastens 
the advent of fever and pestilence. 

In considering the antidotal effects produced by dilution, 
upon sewage conveyed into rivers, two cases present them- 
selves: one in which the waters are tidal, and the other in 
which they are beyond the reach of all repellent action. 
There is no necessity for remarking that although sewage 
may be rendered innocuous whilst in motion by extreme 
dilution, yet the case is different when it is permitted to 
become stagnant. Land itself, the best and only true 
deodoriser and disinfectant of sewage, is injured in its 
—_ powers by sewage remaining stagnant upon it, 
or even a short time. Those who have visited and 
examined/carefully, fields irrigated with sewage, must have 
witnessed here and there bare patches of ground where the 

appeared to have been literally burnt off. This was 
n properly prepared 
for the reception of the sewage. It en socal cither 
hastily and imperfectly levelled, or not at all; and, as a 
consequence, portions of the sewage in its irrigatin 
transit filled the hollows and inequalities, and remaine 
there until it was evaporated or absorbed. While 
upon this point, it would be well to remind farmers 
and agriculturists that something more is required 
in order successfully to apply sewage to land, than 
merely to allow it to flow over the surface. Sewage farm- 
ing is to ordinary farming what canals are to ordinary 
rivers. The latter could, in numerous instances, be 
adapted to the Pra ate of the former, but both money and 
labour are indispensable to accomplish the conversion. 
Similarly, any land that is available for ordinary farming, 
and a great deal that is not, can also be rendered suitable 
for sewage farming, but it demands some prelimi pre- 
paration, the expense and nature of which will depend 
upon local and other circumstances. In a word, a farmer 
can —_ ° his own — without the assistance of the 
engineer, but he cannot hope to apply sewage to it with 
profit to himself, unless he avail himself of professional 
skill and experience. Instances are not wanting where 
farmers have tried the application of sewage to their lands 
in a very primitive manner, and to their great disappoint- 
ment and disgust the result was a complete failure. hat 
else could be expected? One might as well attempt to 
work an -ordinary locomotive up a mountain road, as to 
profitably utilise sewage, except in very rare cases, upon 
unprepared lands, To return, however, to our more im- 
mediate subject. The commercial value of sewage, reckoned 
_ the strength of its ammoniacal constituents, has been 
own to be inversely as the quantity of water with 
which it is mixed; but with this we are not at present con- 
cerned, any more than that in tidal rivers similar to the 
Thames, the deposits may become dangerous to the naviga- 
tion, unsightly to the eye, and detrimental to the health of 
those living in the vicinity of its banks. 

Neglecting for the moment the question of the utilisa- 
tion and proper disposal of sewage—in which, in fact, 
nothin deserves the name has been really accom- 
plished, save in the case of one or two small ymin 
assume a case where, perhaps, ten years uantity 
of water available for diluting the a a cient to 
neutralisejits noxious influence. With the increase of the 











population, a diminished water supply, and other fortuitous 
events tending to t the evil, the danger attains pro- 
portions too great to be di —acharacter too serious 
to be any longer trifled with—then alas for local boards 
and corporations! Aroused from their wonted apathy— 
ed to action by an injunction—they endeavour to 
adopt remedial measures. Schemes are embraced with a 
rapidity only equalled by their futility; projects are under- 
en which are as abortive as expensive; and it is fortunate 
if partial success crowns the results of repeated failures, 
The dilution of sewage poured into a river depends 
evidently upon the quantity of water in the stream, or, 
what is the same thing, upon the sources of supply of the 
river, which, in their turn, are dependent principally upon 
the rainfall, and the drainage area. Itis manifest, there- 
fore, that if an increased quantity of water could be added 
to our rivers so as to dilute the se to-the same extent 
as it was ten years ago, it would again become deprived of 
its injurious qualities, and affairs would be restored to 
their previous condition. The evils arising from bad 
drainage are usually connected with a deficient water 
supply, and there are quite as many towns in want of 
water as of drainage works, That there are many instances 
where it would be impossible to increase the contents of a 
river by adding a quantity of water sufficient to restore it 
to the condition it once possessed there is no doubt, but 
also there are many where it might be done at a compara- 
tively small cost. To construct reservoirs so as to bring 
the supply under command, and be able to increase it in 
drought and diminish it in floods, would be far too expen- 
sive an undertaking, unless they were also intended to be 
subservient to the purpose of supplying the town with 
water. It must be understood by our readers, that we do 
not put forward this method of dealing with sewage as the 
most beneficial or most correct in any sense, but it might 
be temporarily available pending the execution of other 
and more —- — — ~ but - mow No of 
disposing of sewage properly, and that is by applying it 
continuously to land sooner or later, will be osued 
by every local board in the kingdom, however much the 
system may be disputed, cavilled at, and rejected at the 
present time. 

In addition to the effect produced by the simple dilu- 
tion of sewage, the purifying action of large volumes 
of running water has seldom received due _ credit 
If a certain amount of mingled sewage and water 
be allowed to flow down an open and down a closed 
channel, the contents of the former will be discharged in a 

urer and much less offensive condition than those of the 
atter, without, at the same time, any deleterious gases 
being given off during the passage. There is no more 
necessity for rivers containing sewage in a sufficiently 
dilute state, to give off offensive exhalations, than for fields 
irrigated with sewage to be redolent of the fertilising 
mediym. This will be at once ey if we reflect upon 
the theory of the processes by which the noxious elements 
in sewage may be neutralised or destroyed. Putrefaction 
accomplishes the ultimate destruction of sewage, but the 
process is attended with exhalations of a most offensive 
and dangerous character. The end is arrived at, but the 
means do not justify the end; it is, in fact, the putrefaction 
of sewage that has forced the question of its disposal upon 
us, and which will eventually result in its universal utilisa- 
tion. The other method of effecting the neutralisation of 
the deleterious ingredients of sewage is by slow oxidisation, 
which merely requires the presence of a sufficient amount 
of oxygen, to be readily and harmlessly carried out. A 
large mass of water running free and — to the air, 
answers the pu most efficiently, It is not always 
possible under the most enlightened régime, to overcome 
difficulties at once, or to provide for emergencies upon the 
spur of the moment. Our efforts have frequently to be 
directed towards the amelioration of evils and their tem- 
rary mitigation, before a matured plan can be suggested 
for accomplishing their complete removal. - 


CAN A CHEAP STEEL RAIL BE MADE? 


Tue introduction of cheap steel rails would constitute 
one of the test boons ever conferred on railway com- 
panies. That steel has defects as compared with iron those 
most accustomed to its use know best, but the greatest 
defect which it manifests as a material for permanent way 
is its large price. That steel rails break and are uncertain 
in quality is well-known; but these shortcomings result not 
so much from irremediable defects in the material itself as 
from the attempt to produce steel at a small cost. Stimulate 
a maker by the assurance that for a first-class article he 
shall have a first-class price, and the chances are that he 
will supply plates, bars, or rails which are perfectly 
reliable within given limits. Cut down cost to the lowest 
point by keen competition and an anxious demand for 
the lowest tender, and steel rails result worse than iron 
rails costing less money. None know better than steel- 
makers that mee ape with the ironmaster in the rail 
market is uphill work. Steel rails, to be good must under 
ordinary conditions of manufacture be expensive ; and 
impecunious railway companies do not like expensive 
articles of any kind. Before steel can beat iron it must be 

roduced at a much lower price than it can now be made 
or. Is this impossible? Wethink not. Not in England 
alone, but in the great establishments of Europe and 
America, able men are grappling with the difficulty and 
toiling to find a means of producing steel in large masses 
at moderate rates, All this exertion is certain to bear 
fruit, and we have little hesitation in ing that the 
oe - distant when _ excellent steel y's 4 7 
‘or the present price of good iron rails, say 

£8 per ton. Such ‘rails, if ‘not all that can be i 
would, at least, be so infinitely superior to the wretch 
iron rails now purchased but too freely by companies blind 
to their own true interests, that they would command a 
market. No one will dispute such a iti E 
one will ask when and where such rails may be had. 

So long as ironmasters had no competition to dread from 
abroad very little attention was paid to minor economies. 
Whether a given quality of iron required four heats or 
three heats was regarded as of very secondary importance, 
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But with the fall in prices, resulting mainly from conti- 
nental competition, ironmasters began to study economy, 


and in many districts iron is now made more cheaply 
it ever was made before. The principal saving is effected 
by getting the greatest possible work out of the smallest 


possible number of heats. With each heat dispensed with, 
an economy is effected not only in coal, but in labour, and 
in the wear and tear of furnaces. With existing rates, a 
heat more or a heat less represents for some orders a dead 
loss or a fair profit. Good iron rails are dearer than bars 
of inferior quality, principally because the iron of which 
they are composed, or they themselves, are more frequently 
heated. Could some of the heats be dispensed with without 
deteriorating the rail, good railway bars might be had for 
a very few shillings a ton more than those which break by 
simply throwing them out of a wagon. No practical iron- 
master will dispute these propositions for a moment; but 
the great problem of reducing the number of heats and still 
workirg the iron thoroughly has yet to be solved. Yet to 
its solution, it must be borne in mind, we have been tend- 
ing for years past ; and at this moment it may be taken as 
settled that we know in what direction we must proceed to 
attain ultimate success, The secret lies in expeditious 
working, and this demands great power. Let us see what 
expeditious working means, 

it is obvious that the process of manufacture per se 
does not tend to cool a mass of iron very strongly unless 
the mass is of very small size, and we are not now talking 
of small masses, In any case, the processes being the 
same, the amount of cooling due to the carrying out 
of the process alone, will be the same. Thus, if a bar 
loses 500 deg., abstracted by passing over 100ft. of cold 
roll surface, this loss can certainly not be increased by 
reducing the time of contact. The loss by radiation and 
convection through the surrounding atmosphere will 
augment in proportion to the time the iron is out of the 
furnace. Regarded from this point of view it is expedient 
that rolls should be driven at the highest possible speed, 
but the power must increase with the speed. This diffi- 
culty can be got over. There are some others, however, 
which appear to be to a certain extent unconquerable, 
manifesting themselves in cases in a deterioration of 
the tinished material, while in others bars cannot be got 
to hold together under rolls running at excessive velo- 
cities. The greatest difficulty of all lies in the fact that no 
back hand can properly take iron at much more than three 
miles per hour. Nevertheless much has been done within 
the last eight or ten years to expedite the rolling of iron, 
and we seldom hear now of a process once pretty well 
known, in which piles were first broken down, then re- 
heated and rolled into finished bars, the breaking down 
and rolling to the finished section now being done by 
proper machinery at one heat, with a corresponding saving 
of time and money. 

When we come to deal with hammered iron, or iron 
partly hammered and partly rolled, we find that we stand 
on the eve of very important changes, Already it has been 
found possible to knock the cinder out of a pile under a 
hammer and then to roll it offat the one heat. In the days 
of the old tilt this could not easily be effected; the tilt took 
too much times to do its work. Now, in a few seconds the 
steam hammer will effect as great a change in a pile as the 
tilt could have done in as many minutes, and time is gold 


* indeed in the working’of iron. 


Writing up to this point almost altogether of iron, our 
readers will begin to ask what all this has to do with steel 
rails? In our opinion a great deal. It is most unlikely 
that we can have a very cheap Bessemer rail for years to 
come; but it does appear that by the application of the 
principle on which we have written—that of doing as 
much as possible with the fewest heats—we may have 
puddled steel rails of very excellent quality at very 
low prices. At the last meeting of the Institution 
of Naval Architects, Mr. Rochussen exhibited specimens 
of puddled steel plate quite homogeneous in texture, pro- 
duced from a single bloom weighing 1501b. These speci- 
mens were compared with puddled steel plates rolled from 
a hammered pile made of shingled bars, and showed a finer 
grain, and a tensile strain of 51 tons per square inch, as 
azainst 31 tons. Their ductility was less, but there was 
reason to believe that it was not too small for rails, and 
therefore it was determined to endeavour to produce rails 
in the same way. A single puddled ball is not large 
enough to produce a rail, and attempts had been made to 
weld two or more balls together under a 25-cwt. hammer 
without success. Either the blooms would not hold 
together, or the resulting rail lacked homogeneity, and 
was correspondingly bad. A fresh experiment was made 
with a 12-ton hammer, and the result has so far been emi- 
nently satisfactory, excellent rails having been produced 
at the Hiéerdér Lron and Steel Works, Westphalia, within 
the last few weeks, by welding together three or four balls 
into one homogeneous bloom. ‘The faces of the hammer and 
of the anvil are concave, so as to keep the metal together, 
and not only is the slag driven out, but the weld is perfec- 
tion. The rails rolled from these blooms have a grain 
almost as fine as cast steel, and much finer than that of 
rails made in the old way from bar piles. The crop ends, 
when slowly and strongly heated, can be rolled witb 
ease into flat or round bars, plates, or light tram rails, so that 
there is no waste of material. All the expense of shing- 
ling, cutting, and piling, is saved, and considerable 
economy of fuel, room, plant, and capital secured— 
in a word, we have here an extension of the prin- 
ciple of getting the greatest possible amount of work 
out of a given number of heats. The experiments 
are still in progress, and even better results than 
those already obtained are likely to attend on im- 
provements in a method of manufacture yet in its 
infancy. The essentials to the success of the process 
appear to be getting the puddle balls all to the anvil at 
the same time, and then applying very great hammer 
power, while the balls are at the hottest. We shall not 
attempt to enter, in the present stage of theexperimenta, into 
the theory of the subject. This much is certain, the grain 
of the rails is quite different in character from that proper 
to the use of a light hammer, and it is probable that fine- 








in irons similarly treated may give very excellent rail 
a. The idea involved is capable of development, too, 
and we may yet have the blooms welded in the furnace on 
a system the details of which lie before us. It only 
remains to be proved that — steel rails so produced 
are sound and trustworthy to set at rest at once the 
question—can we have a cheap steel rail? Rails so made 
must be cheap. If found thoroughly good as well, Mr. 
Rochussen and the Hoérder Works will have the honour of 
solving one of the most important problems of the day. 





ON SPECIFICATIONS FOR RAILS. 

Ir would certainly seem now to be an undoubted fact 
that, right or wrong, the manufacturers of rails are as a 
rule dissatisfied with the specifications drawn up by the 
engineers, and by which they are bound on taking their 
contracts. The manufacturers indeed have proposed various 
and extreme remedies for their own relief. Some would | 
have the engineers do away with specifications altogether, | 
and trust solely to the honour of the manufacturer for pro- | 
ducing an article corresponding in quality with what | 








might be expected from the price paid for it ; others, more | 
moderate, would have the specifications amended in respect | 
of the tests to which the rails are usually subjected on 

manufacture ; but it is hard to get at the precise causes 

of dissatisfaction in any general form, as they are generally 

different for different specifications, at least in degree. It 

would certainly be a great step towards the settlement of | 
such difficulties, and a great advantage to young engineers | 
who may be considered as unprejudiced in not being com- 
mitted to any particular form of specification, if the manu- 
facturers would print and circulate a sober statement of 
their views on this question ; and we think that such a) 
statement would carry great weight with the engineers, 
and greatly strengthen their own position. The discontent 
of the manufacturers seems indeed in the first place to have 
arisen from excessive specifying in particular cases, on the 
part of the engineers, to an extent which the manufacturers 
consider as encroaching on their province, and which they | 
accordingly resent. We think that this condition of things 
need not continue, and we propose to examine and remark 
upon some of the items in specifications which appear to 
gall the manufacturers. 

In the first place it would appear to us absurd to order | 
rails without a specification. It is no imputation on a 
maker’s credit to bind him by a specification, and it cer- 
tainly is not supposed that a maker on being bound by a 
specification will make the rails as badly as he can, so as 
just not to come within the restrictions of its stipulations. 
A specification is simply an accurate description of the 
article wanted, and an engineer, as acting for a company, is 
bound not to place them ina disadvantageous position with 
respect to their contractor—and in like manner a specifica- 
tion isaprotection to the manufacturer against exorbitant 
demands as to the quality of the article supplied. As to 
the point urged by the manufacturers, that if left untied by 
specifications they could turn out an article better fitted 
for the purpose it is intended to serve, this may be right 
with some manufacturers and some specifications, and 
wrong with others, but it is no just cause of complaint. 
An article of a certain description is ordered, and the manu- 
facturer is not necessarily supposed to know the exact con- 
ditions under which it will be employed when made. 

In the next place we would observe that it is not un- 
usual in specifications for rails to bind the contractor to 
use a certain quality of iron, and a certain construction of 
pile, and a certain definite process of manufacture, besides 
stipulating that the rails after being so manufactured shall 
endure certain defined tests. Now this does not seem to 
be fair to the manufacturer. If the tests are worth any- 





thing they ought to be an indication of the fitness of the 
rail when manufactured for the purposes for which it is 
intended. The engineers ought either to give up the stipu- 
lation as to the construction or as to the tests (for either of 
these if correctly specified would be a guarantee of the 
other); but it is obviously unfair to bind a manufacturer 
to make rails in a strictly definite manner, and then to 
reject the rails if they do not endure certain specified tests; 
the engineers, in fact, in specifying for the construction 
make themselves responsible for the safe endurance of the 
tests. It would seem best for engineers to correctly 
specify for the tests to be borne, and to leave the manufac- 
ture to the makers, who would naturally be best able to 
manipulate the iron so as to produce the required article. 
It would, however, appear reasonable for engineers to 
specify a certain size of pile so as to secure sound ends to 
the rails. 

As regards the tests to which the rails should be sub- 
jected, these in specifications are usually of two kinds— 
viz., test by dead load, with a certain distance between the 
bearings, and test by a falling weight; and we think both 
these tests very essential. The requisites for a good rail 
may be briefly stated as the greatest possible stiffness con- 
sistent with perfect security from fracture. This last is 
very important, and fully justifies the great care that 
engineers have taken to secure a certain proportion of 
fibrous iron in the rails for which they specify. It is, 
indeed, obvious that it would be better for a company to 
wear up thousands of too soft rails rather than risk the 
chance of sudden fracture of a single rail made too hard. 
But if a soft iron is judged to be the most advisable in 
any case, the engineer must adjust his tests accordingly; 
he must be prepared to allow liberal deflection both under 
the dead load and under the falling weight, but no 
symptom of fracture, and so for other cases; and to this 
end he ought to be well prepared with tables of deflection 
from rails manufactured of different qualities of iron. 
We will now proceed to consider in what way the tests 
“7 most satisfactorily employed. 

ith regard to the test by dead load, we observe that it 
is usual with engineers to specify that an enormous load 
shall be applied at the centre of a short piece of rail placed 
on bearings about 3ft. or 4ft. apart, and the deflection to 
be then observed. Now we think this principle erroneous 
for the following reasons:—The amount of deflection which 





would be exhibited by so short a piece of metal without 


suffering damage (which would appear as a permanent set) i8 
too small to be accurately measured, and the aifterenee’ of 
the deflections which would be exhibited by a short. piece 
of very good iron and a similar piece of very bad iron 
would be almost indefinitely as ae any rate, far too 
small to afford any certain gauge of their qualities: More- 
over, there are inconveniences connected with the applica- 
tion of such enormous loads as twenty or thirty tous, The 
use of a ponderous lever with a bearing edge seems 
objectionable, by reason of its abrading effect on the iron 
of the rail, while hydraulic presses are very frequently out 
of order, and not readily tested. As an estimate of the 
amount of deflection which would just indicate a damaging 
strain on a piece of a rail 75 lb. per yard. 3ft. Gin. 
between bearings, it may be stated that this would be 
about one-eighth of an inch, which affords a good idea of 
the nicety of the measures required. We should propose 
to test a longer piece of rail, say 12ft. between the 
bearings. We should then, with a comparatively manage- 
able load of about four or five tons, obtain a deflection of 
one inch or more of the rail before any permanent set 
took place, and this quantity might be readily and 


| accurately measured, and would afford a fair test of the 


rail’s performance; and if it were necessary to refer to the 
deflection that would take place on a shorter piece of rail, 
this might be readily and safely inferred from the deflec- 
tion of the longer piece by theory. 

As regards the testing of rails by a falling weight it is 
usual to specify that a short piece of the rail shall endure 
two or three blows without fracture, and with only a 
certain amount of deflection. Now we cannot see that 


| the amount of the deflection has much to do with this test, 


provided that it exceeds a certain amount. The test by 
falling load is a test of brittleness, not a test of deflection. 
The effect on the rail is that of impressing a permanent 
set, and if more blows were added the set would be 
increased till the rail broke or doubled right up. And pro- 


| vided that the rail will sustain a well-defined permanent 


set by means of a blow it is cleared of the charge of 
brittleness, because it has sustained a far greater injury 
than any which it will be called upon to receive when laid 
in a permanent road. It is of course to be assumed that 
no rail in practice ever receives a permanent set, for if it 
did a repetition of the cause of the set wou!d continually 


| increase the set and destroy the rail. So then we hold 


that the only stipulation in this case should be that the 
rail should receive a certain amount of deflection by means 
of a blow without breaking or cracking, and whether this 
effect were caused by a single blow from a very heavy 
weight, or by repeated blows from a moderately light 
weight, does not much affect the test. As a test of brittle- 
ness for steel rails, which would seem to be somewhat 
liable to this fault, we would suggest that there could not 
be a much better test than to drop them from a certain 
height upon a hard platform, This would certainly detect 
any shaky rails, and is similar to the plan ordinarily 
adopted of testing swords, bayonets, &c., by slapping them 
upon a steel plate. This test could easily be applied to all 
the rails of an order, as it need not permanently injure the 
rails operated upon. 

There is also another stipulation frequently included in 
specitications for rails, and which would seem to deserve 
attention, viz.; that the rails after manufacture and delivery 
shall endure in service for a given number of years without 
laminating or wearing out. ‘This again seems to us unfair to 
the manufacturer, unless the precise condition of the work 
which the rails will have to do is specified likewise. The 
rails, after delivery, may be exposed to injury in various 
ways; they may be badly laid, or the permanent road may 
not be well kept up, or the company may use heavier 
engines than the rail was originally intended to carry, and 
the manufacturer, who is liable fer its wear, has no control 
over the usage of the rail, or even the means of knowing 
what it has suffered. As to the lamination, that is the 
natural effect of the yielding of a rail, and is not always a 
sign of inferior manufacture. No rail rolled from a pile 
will be homogeneous throughout, and when the top of a 
rail yields under compression and wear it must necessarily 
laminate. We think that this stipulation is superfluous if 
the rails have been correctly and prudently tested by 
dead load and falling load, as above stated. 

However much it may be advisable to guard against 
brittleness in rails, we cannot ourselves believe tbat the 
loads passing on a railway come upon the rails with the 
fearful suddenness of a blow from a test monkey; the 
elasticity of the way is considerable, and anyone who 
intently watches a rail as an engine approaches will see 
that a little motion takes place before the engine comes 
upon it, quite sufficient to show that it is being brought 
into play gradually, Still, brittleness is the great danger of 
rails, and engineers may well be excused it they sacrifice 
strength and stiffuess to security, as in many cases they 
undoubtedly do, W. Arey. 





NOTES ON PRIVATE BILLS. 

THE most interesting case of the session—the Southern 
Railways Amalgamation Bill—to which we had only space 
to make a short reference last week, as having been opened 
in the Committee of the Lords, presided over by Lord Camoys, 
has since then continued to excite absorbing attention. We will 
not venture to estimate the cost of this portion of the contest— 
whether it is “three and a-half guineas a minute,” as Mr. Wat- 
kins stated in one of his remarkable letters in the /imes it was 
when before the Commons’ Committee—but there can be no 
doubt that the cost must be very heavy from the number of the 
counsel and agents retained in it, the standing of many of them, 
and the price they can command for their services, It is not un- 
common for leading counsel to be gagged by a gold nugget, to 
have a retainer to prevent their appearing “on the other side,” 
in short to be paid for holding their tongue; but this does not 
seem the fact in this case, on the side of the promoters especially, 
on whose behalf Mr. Hope Scott, Q.C., Mr. Denison, Q.C., and 
Mr. Rodwell, Q.C., a very powerful trio, are each all there, and 
have their lances ever ready for a thrust, There has been a 
host of doughty champions arrayed on the other side also, some 
of whom have done good suit and service on behalf of their ree 
spective clients. Amongst others Mr. Venables, for the Corpora- 
tion of Brighton, and for certain creditors of the London, Chatham, 
and Dover Company; Sir Mordaunt Wells for the inhabitants of 
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Sevenoaks; Mr. Vernon Harcourt for the inhabitants of Brigh- 
ton and Hove; Messrs. Giffard and Thomas for the Corporation 
of Dover; with the following 


also 
gaged, none of whom may be referred to as ‘ my learned friend,” 
whose brain evidently does not suffer because it is only covered 
by their own hair instead of the wig, which gives legal caste and 
consequence. Among these are the representatives of the e 
nent firms of Messrs, Dyson and Co., Sherwood and Co., Doring- 
ton and Co., Wyatt and Metcalfe, Grahams and Co., Martin 


the range of his cross-examination. ‘ 

In their innings the promoters made some good points in 
demonstration of the advantages of a working union of the 
three companies. Mr. Watkin, M.P., first witness, gave his 
evidence with much confidence. He insisted that public 
necessities enforced tion, and that Mr. Cardwell’s 
committee of 1854, which reported against amalgamation, 
might as well have reported against high-pressure steam. 
The result of this public necessity for amalgamation was seen 
in the magnitude to which our great railway systems had 
attained. The London and North-Western had a capital of 
£56,000,000, and a system embracing 1342 miles; the Great 
Western £49,000,000, and 1858 miles; the Great Eastern 
£23,000,000, and 728 miles; the Midland £30,000,000 and 
761 miles, with some lines making; the North-Eastern 
£39,000,000, and 1242 miles; the system now proposed to be 

ted would have about 800 miles. Although not as 
large as some of the other systems, it would be as important 
from the extent of its continental traffic. The perfection of 
railway management was continuity and co-operation, and power 
of management was, in his mind, the only limit to amalgama- 
tion. It had been found by actual experience that amalgamations 


had been of great advantage to the companies, but of even | 
greater advantage to the public. The companies saved largely | 


in the simplicity ani economy of working, in avoidance of 
duplicate trains and duplicate establishments and agencies, 
and in many other ways, and the public gained in the 
harmonious adjustment of trains, working of junctions, ex- 
tended use of stations, and in the more efficient administration 
of the affairs of a concern with large resources. The companies 
also benefitted in the direction of credit, and the credit of the 
Chatham and the Brighton, he thought it likely, would be 
improved by the proposed union. As regarded the Charing 
Cross line of the South-Eastern, Parliament had always recog- 
nised the principle that a heavy expenditure was entitled to an 
extra toll. They had spent about £5,000,000 upon this line, 
for which they were not getting 1 per cent. ‘hey had the 
power of making this charge over the Charing Cross of 1s., 9d., 
and 6d., and it was only fair that if other companies delivered 
their long traffic upon this expensive line that they should pay 
for it. It was not intended by the bill to charge a six- 
mile fare for a short journey, and also, in addition, 
an extra toll for the Charing Cross line. If this was the wn | 
way in which the clause could be construed it should be altered. 
He felt satisfied that public convenience would be promoted by 
this union. Instead of running as now two trains from one 
locality to another at the same time, they could run at different 
hours, aud could give greater facilities in variety of times and ex- 
tent of accommodation as regarded stations called at. In reply 
to Mr. Venables, Mr. Watkin stated the present authorised maxi- 
mum fares between London and Brighton were 11s. 1d. first- 
class express, 8s. 11d. second-class; 8s. 11d. first ordinary, 6s. 8d. 
second, and 4s, 2d. third-class. The fares proposed to be charged 
under the bill were 12s, 3d., 10s., 7s. 9d., and 4s. 2d. The South- 
Eastern Company issued quarterly third-class season tickets, 
and a workman living, say at New Cross, could, as a holder of 
one of these, which cost 30s., travel daily to London in the morn- 
ing, and return home if he chose to breakfast, dinner, and tea, 
and back at night, and have access to any of their metropolitan 
stations. 

Mr. Grosvenor Hodgkinson, M.P., chairman of the London, 
Chatham, and Dover Railway, stated that they carried a large 
number of passengers, about 3000 daily, by working men’s trains, 
the fare being a shilling a week, from Penge and intermediate 
stations to any of their metropolitan stations. This was a case 
in which amalgamation would prove of great advantage both to 
the companies, in the concentration of staff and economy of work- 
ing, and to the public in the better arrangement of trains and in 
the greatly increased area of the localities and number of stations 
for which tickets would be available. 

Mr. C. W. Eborall, General Manager of the South-Eastern 
Railway, stated that in twelve months the company had carried 
8,787,000 local third-class ngers into and out of London. 
Of these, 2,387,000 had been carried on the Charing Cross line, 
and the remainder to and from stations within twelve miles of 
London. They had a very large third-class traffic. In twelve 
months they had issued 40:/0 third-class quarterly tickets between 
London and Greenwich, Deptford, New Cross, and Spa-road. 
The New Cross tickets were 30s. per quarter, and the Greenwich 
tickets 25s. These tickets entitled the holder to travel as often 
as he liked between the stations within the limits of the ticket, 
including Cannon-street and Charing Cross, A very great saving 
might be effected in various directions by this union in discon- 
tinuing duplicate trains, in expenses of working separate goods 
stations, shunting engines, and in various other ways. The junc- 
tions, of which there were many, could also be worked much 
more satisfactorily under arrangement for correspondence or 
continuous running. By an arrangement between the South- 
Eastern and Brighton Companies much greater accommodation 
and facilities might be given to the district between London and 
Redhill, which, notwithstanding the large number of trains - 
ing through it, was very inadequately served. The access which 
passengers would have to all the metropolitan stations of the 
three companies would be a great convenience. 

Mr. George Hawkins, traffic manager of the Brighton Com- 
pany, gave evidence that the total ers carried on their 
line in 1864 was 13,500,000, and 14,660,000 in 1-65; in 1866 
the number was 16,721,000, and 17,659,000 in 1867. The gross 
revenue was £1,048,930, in 1864; and £1,262,000 in 1867. In 
1864 they carried 604,960 passengers on the Brighton proper, or 
main hne, and received £217,000; in 1867 they carried 598,000, 
and received £228,000. 

Mr. George Leeman, M.P., of York, testified strongly to the 
advantages which had resulted to the companies and the public 
by tan. empslgueniion of. the Unee whieh now constituted the 

orth-Eastern, The traders of the district had petitioned for 

and had come to Parliament and given evidence 





in support of their petition. Prosperity had resulted from the 
ion, and — oe to return to the old state of 
things would be uni y deprecated. The 
companies commanded and employed resources for the efficient 
working of the traffic which would have been completely out of 
their reach had they remained in a starving separate con- 
dition. They had expended about a million in the 
improvement of junctions and statiens; they had added 
enormously to their rolling stock, and had now 60,000 wagons 
and 850 locomotives. Putting together and utilising their rolling 
stock they were equal to almost any emergency. Under the old 
state of things they were much crippled in conducting the cattle, 
sheep, and grain traffic, but now they could command ample 
rolling stock for its efficient conduct, and had 300,000 sacks they 
lent to farmers, which would have been impossible to the 
separate companies. 
f& Mr. Laing, M.P., chairman of the Brighton Company, and Mr. 
Forbes, |General Manager of the London, Chatham, and Dover 
Company, have also given strong evidence in favour of amalga- 
mation. 

The most palpable hit against the bill has been made by Sir 
Mordaunt Wells, on behalf of the inhabitants of Sevenoaks, 
with respect to the fares they are charged. The Chatham charged 
originally 4s. 6d. first-class to Sevenoaks; shortly before the open- 
ing of the new line of the South-Eastern to Tunbridge the 
Chatham Company raised the fare to 5s. The South-Eastern 
raised the fare by their line to 6s. 3d. first-class ordinary, and 
7s. express. The Chatham, by “arrangement,” not under com- 
pulsion, raised their fares to the same figures. The promoters’ 
witnesses wriggled a good deal under the cross-examination on 
this point, and parried the questions as well as they could. “ It 
is an exceptional case; the line was very costly; the fare has to 
be charged proportionately to other parts of the system; time 
and distance are saved by the new route; it is a small traffic and 
not of the third-class character; the opening is experimental, and 
the fare may be reduced, &c.” The committee did not seem to 
see why the travellers to Sevenoaks from London should be 
charged a higher fare than those travelling an equal distance in 
any other part of the country. 

Since writing the above, Lord Camoys and his committee have 
agreed that the preamble of the bill is proved, in so far as relates 
to the working union, but modifying in a very important degree 
the clauses for powers to charge terminal tolls for the London 
stations, and as to the maximum rate of fares, which are to be 
uniform at 2}d., 2d., and 1d. per mile for first, second, and third- 
class respectively. 

The South-Eastern Railway Company refuse to accept the bill 
as offered to them by the Lords, inasmuch as the adoption of a 


| uniform scale of fares through the entire amalgamated system 
would be practically to divide their costly Charing Cross line | 


amongst the three companies. The great Amalgamation Bill is 
accordingly at an end, and another heavy sum of money has been 
squandered amongst the lawyers. 

Lord Camoys and his committee made short work on Wednes- 
day with the two remaining bills in the group they had to deal 
with—the Brighton Bill proper, and the London, Lewes, and 
Brighton Line Abandonment Bill. The Brighton Company got 
all that they asked for, including power to add a farthing a mile 
each to their first and second-class fares, and to abandon certain 
lines, The project of a new line to Brighton, promoted by the 
South-Eastern and the Chatham Companies, is already among the 
things that were, leave to abandon it having been unopposed in 
the Lords. 

A Commons Committee sat on Monday, and disposed of a 
group of the few bills that remain to come to them from the 
Lords, Another sitting or two may be expected to finish the 
business of the Commons Committees. 

The Electric Telegraph Bill, which has been referred to a 
Select Committee, still remains to be dealt with. The committee 
will commence its sittings immediately. On Tuesday the com- 
mittee was partly appointed by the House of Commons, who 
nominated Messrs. Goschen, Leeman, Charles Turner, Norwood, 
and Sir Frederick Heygate, with five members to be added by the 
committee of selection. 





TRADE UNIONISM. 
No. II. 

“You think it better that the masters should be allowed to 
pay men as much as they are worth, and not be compelled to 
give them more ?” 

This was a pertinent question put to Mr. William Knighton, 
who is the chief foreman of the foundries of the Staveley Coal 
and Iron Co. during his examination as a witness before the 
Trades’ Union Commissioners a week after the date upon which 
his superior, Mr. Markham, gave the evidence to which we drew 
attention in our past notice of the Commissioners’ proceedings. 
His reply to it was: “ Yes, I think it right that men should have 
free liberty to make their own contracts with their employers.” 

This reply was succeeded by the following evidence. 

You said that at first you had a difficulty with the union be- 
cause you made five instead of four pipes in the course of the 
day ’—Yes. 

What number, for instance, of the same thing working under 
the same conditions, do your men make now? How many, as 
manager, would you expect them to turn out !—With our present 
mechanical facilities we should make at Staveley at the present 
time seven a day. 

Would that be by men who would do day work or piece work / 
—Piece work. 

Would the union men working for you turn out seven ?—That 
is one of those jobs that we always work piece work, and union 
men if they came to us would take our price. 

And would they turn out seven pipes a day /—Yes. 

Then there is no rule of the union that a man should be limited 
to four or five or any other number ?~—In some towns, but not 
with us. 

Where is there such a rule ?—In Manchester I do not think 
they would allow a man to make five now, and I do not think 
they would in Bury. 

You mean to say that whilst you are moulding seven pipes a 
day, a firm working in Manchester or Bury would be only able 
to turn out four per man /—Yes. 

Do you suppose they can compete with you upon those terms? 
—No, I suppose they cannot ; the consequence is that we are 
always employed. We have been regularly employed at Staveley 
for many years. I do not think up to this year thata man has 
had to be idle one week at Staveley for a long time. 

But in the neighbouring establishments of the same description 
have they been idle at times ‘—Yes, there have been strikes all 
up and down the neighbourhood, 

This happy state of things at Staveley, as compared with the 
condition of affairs round those works, is attributable to Mr. 
Markham’s determination to have no union interference, and to 
the adoption of his union antidote—piece work. Alike in the mines, 
the ironworks, and the foundries, piece work is practised in every 
case in which it is not absolutely impossible, and Mr. Knighton 


says: “On the whole »* pay better wages than they do any- 
where else in the dist »' iJe spoke of one union shop where they 
pay all the men 28:. eek. That would be the wages of a 
moulder of ordinary skiii who should be paid by the week at day 
work ; but if that man were working piece work he would per- 
haps get 35s. or £2a week sometimes. The wae as in the 
Staveley foundry is to seta job to a man whe has had a protracted 
experience, and to say to him} “You can have So-and-So to work 
with you, and you must pay him so much a week.” In all pro- 
bability, and no doubt in the majority of cases, it is believed to be 
to the interest of the man who takes the piece of work to give 
this nominated helper even more than the firm stipulate asa 
minimum. Less than that he must not be paid. If the parties 
go on and are successful on a job Mr. Knighton has in many cases 
known the assistants ay 30s, and 35s. a week, although the 
firm has stipulated, “ You must not pay them less than 288.a 
week.” No wonder that under this system the workpeople 
should be raised upon the premises. And Mr. Knighton says: 
“We have starcely a man out of 700 or 800 moulders of different 
sorts that we have not brought up on the place.” Under the 
union system a young man at the expiration of his apprenticeship 
has often to wander for some time in search of work, because he 
is not, at that period, deemed by every employer worth as much 
money as an experienced hand. Less the young man must not 
receive, and the full. scale the employer is reluctant to pay 
him. The youth is the sufferer. At Staveley the practice is when 
a young man is outof his time forthechief foreman to select a cer- 
tain party for him to work with. The young man would start per- 
haps at 26s. a week—a sum which the man who has accepted the 
contract would have instructions to pay him. In the course of 
twelve months, if the young man should be still working for the 
same contractor, the latter would very likely be told that the 
young man had improved himself, and that he must now be paid 
28s. a week. From that sum he would rise to the extent of his 
capability instead of being kept upon the union dead level. 

By this piece system nearly all the best foremen of the day 
have risen to their present position ; while under the rut system 
inferior workmen receive, as is well known, as much as the skil- 
ful and experienced operative. “In many towns they will not 
allow the men to work at piece work at all,’ Mr. Knighton said. 
“ And has that an influence in favour of bad workmen?” asked 
Mr. Roebuck. ‘‘ Yes (responded Mr. Knighton), ina regular club 
shop, if a man does not half understand his business, still he has 
the same chance as a good man. There is nothing to encourage 
a man to be intelligent and industrious and attentive to his work 
if his fellow workman who spends half his time in idleness and 
drunkenness can come and get the same wages as he can.” He 
had seen a good deal of suffering among the working classes caused 
by the union system, which kept every man down to one level. 
He did not know that unions did good to any one. If he found 
one man more intelligent than another, that man had gene- 
rally objected to any interference from them. In fact all good 
men he had come in contact with had been loud in their com- 
plaints against their interference, wishing to be left alone to 
manage their own affairs. From his own experience the comfort 
ot the working man would be best secured by his being left to 
himself and not interfered with by the union. This was his be- 
lief, most decidedly. 

Mr. Knighton’s own experience was quite sufficient to enable 
him to answer the questions thus positively. He was apprenticed 
at Alfreton Ironworks, in Derbyshire, Afterwards he went into 
Lancashire. The first job he had in that county was pipe making. 
Not knowing anything of the rules by which the shop was 
governed, as far as the trade society was concerned, he went to 
work and made five pipes. The consequence was that in about a 
week he was summoned before a general meeting of the union 
and fined, fur the society had ordered its members not to make 
more than four. Yet, “ without putting himself about much,” 
young Knighton could, if he had exerted himself, have made per- 
haps seven or eight pipes. The union not only fined him £1, 
but they warned him that if he persisted they would fine him 
| 2s. 6d. a day. As may be expected, he confined himself to the 

four, and his employer had to suffer the loss. He had tried to 

keep out of strikes, but had not always been able. Onone oc- 
' casion at Stockport, when trade was very bad and many men were 
| out of employment, his employer wished to reduce the men in his 
| shop 2s. a week, namely, from 36s. to 31s. The men in the shop 
| were prepared to accept the drop, but there was a general meeting 

in the townand it wasdecided thatthey must not acceptit butleave; 
| and “ of course they had to leave.” Knighton was out of work 
in consequence for five or six months, during which time he 
tramped round the country vainly seeking work. When he got 
back to Stockport he found that the very men who had protested 
against his accepting the reduction were working at 3 's.a week, 
for trade had continued bad and the employers had been com- 
pelled to offer a further reduction. No wonder that he should 
have determined that for the future he would be his own master, 
and make his own arrangements between himself and his em- 
ployers. Whenever afterwards he saw there was a probability of 
a strike in any shop in which he was working he “ took himself 
away.” He had continued to pay to the union even up till two 
or three years ago, because for many years the society had been 
managed chiefly as a benefit society, for they had profited by ex- 
perience and now did not encourage strikes. It was also rarely 
the case at the present time that they interfered with any contract 
which a man might make with his master. He believed, how- 
ever, that there were towns where they did interfere. The 
number of shops in the country now from which union men 
were excluded was, he should think, about equal with the 
number which were union shops. 

Particularising the evil results of unions upon men themselves, 
Mr. Knighton said that their effect was to cause a habit on the 
part of a man to trust to his union instead of his own resources. 
His experience of men was that where a man had the ability and 
self respect to get on in the world, he did so independently of 
the unions, and it was only an inferior class of men who relied on 
unions. He knew personally “lots of men” who would as soon 
think of anything as of saving a penny, simply because the union 
would do this and that for them. In his opinion unions had 
acted against the welfare of numbers of workmen by leading 
them to think thatthey might rely upon them. Men got into 
the habit of going to a public-house to their club, and the more 
they went the more they liked to go. They paid to the club at 
a time when they had not sufficient money to buy bread for 
the family, simply because if they lost a situation through idle- 
ness, or indeed from any other cause which they might or 
might not have avoided, there was an allowance for them. 
“You think (said Sir William Erle) that the habit of — 
upon the union instead of self-reliance takes away the spring 
the men’s character !” Mr. Knighton: “ Yes, I do indeed. I 
believe that moulders as a class would have been more intelli- 
gent men if it had not been for the interference of the union in 
regulating their employment.” 

If there is any good at all in the moulders’ union Mr. Knighton 
believes that good to attach to its character as a benefit society. 








How far, however, that isa substantial good is to grave 
apprehension, after the report of Mr. Alexander Glen Finlaison, 
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the actuary of the National Debt, made to the Trades’ U: 
Commissioners upon the rules and report of the Amalgamated 
Society of Engineers and of the Amalgamated Society of Car- 
penters and Joiners, A much better method of securing the 
end desired is adopted at the Staveley works, and it applies 
to all classes of the workpeople whether in the mines or in the 
ironworks and workshops. There the proprietors, under Mr. 
Markham’s management, have established an accident fund. 
They gave £2000 to start it at £500 a year for the first four 
years ; after that period they add 25 per cent. to the amount 
subscribed by the workmen ; each workmen gives 2d. and each 
boy 1d. a week. There is also a sick fund at the same place, 
to which the men subscribe 3d. a week each. The rules of the 
accident fund have been examined and certified by Dr. Farr, 
at Somerset House, who has madealong report upon them, and 
is clearly of opinion that the funds are ample. In this manner 
they are administered: If any workman meets with an accident 
the committee, which consists of the officers of the company, to- 
gether with a number of the workmen appointed by the general 
body, meet, and they have power to award asum of money not ex- 
ceeding £100. The sick fund at the works has existed probably 
twenty years. Nostepsseem to have been taken to certify the per- 
manent soundness of that branch of the benefit arrangements 
at Staveley, but it is pretty clear that its members are safe as 
long as they have any claim upon it, because not only is there 
power to make a levy—a power which can be exercised in this 
case with a certainty not inseparable from ordinary benefit 
societies—but there is also the liberality of the proprietors. 
The success with which the latter source of aid might be fallen 
back upon may be inferred from the circumstance that some 
years ago the late Mr. Richard Barrow, who at that time was the 
treasurer of the club, gave between £400 and £500 to clear off a 
deficiency which it is not very probable will again arise. 

The amount of subscriptions is intended exactly to correspond 
with the amount of money a member is likely to receive, in- 
clusive of the amount of money subscribed by the proprietors. 
A member, therefore, in addition to his subscription, receives the 
money given by the company. 

But this is not all that has been done at Staveley ; and those 
which we have enumerated are not all the advantages which the 
non-union menemployed there possess over some of their union 
fellows. In addition to this sick fund and accident fund, and in 
addition to subscribing to nearly all the schools in the district, 
the Staveley Company have built schools which have cost about 
£5000, have provided several schoolmasters and mistresses, em- 
ploy a scripture reader, and have recently given £600 to build 
another school at Staveley. 

In having determined that there should beno union at Staveley, 
and having furthermore succeeded in their determination, the 
Staveley Company consider themselves morally bound at present to 


do all they can for the benefit of the men and their children. The 
Christian obligation which now subsists betweenthe masters and 
the men—the masters considering themselves responsible to do 
what they can for the benefit of the men, and the men looking 
up to the masters—would be broken up by the union. If a 
union were to be established at the Staveley Works, “of course 
(said Mr. Markham) all such relations between ourselves and our 
men would entirely cease ; we should break up our schools and 
let the men do what they like.” Mr. Mathews: “ You consider 


that the effect of the union would be this: that the relationship 
between you inthe case of the union taking the management of 
the men would be one simply of business, and that the social re- 
lationship which has existed so long would be broken ?—Mr. 
Markham: I am clearly of opinion, and I believe that if you were 
to appoint a commission you would find that in union districts 
very little is done by the masters for the benefit of the men. 

When will the English artisan learn to know who is his best 
friend? 





FOREIGN CONTEMPORARY PURLICATIONS. 


We abridge the following from a recent number of a Leipzig 
art periodical, entitled, Die Gartenlaube :— 

“Not far from the Uranienburger gate at Berlin is situated the 
great Borsig iron foundry and engine factory. It commenced 
working in the beginning of the year 1837 with only fifty work- 
men, and now covers a space of 368,000 square feet, on which 
are erected numerous buildings, surmounted by six or seven 
towers, On entering we find ourselves in a courtyard contain- 
ing a clock-tower and fountain; the columns on each side of the 
entrance are surmounted by emblematical groups of figures. On 
the left stands a handsome building, containing, on the ground 
floor the different offices and a waiting room; in one of the 
wings of this building is a spacious dining hall, capable of accom- 
modating 2000 workmen at breakfast and dinner; in this hall is 
a colossal bust of Borsig, and before it a speaker’s desk; round 
the walls are hung flags and banners bearing the different im- 
portant dates connected with the establishment—such as 22nd 
July, 1837, on which the first casting was made; 24th June, 
1841, when the first steam engine (for the Berlin and Anhault 

Railway) was finished ; 29th August, 1846, when the hundredth 
steam engine; 23rd March, 1854, the five hundredth, and 21st 
August, 1858, the thousandth, were severaily completed; 22nd 
July, 1862, on which the five-and-twentieth anniversary of the 
opening of the establishment was celebrated; and the 2nd March, 
1867, the anniversary of the two-thousandth engine, which lately 
won the gold medal at the Paris Exhibition. Adjoining the dining 
hall are the joiner’s and pattern shops, and the storekeeper’s 
rooms. 

“The Borsig establishment has been so often described that we 
shall only give a general sketch of its arrangement. We come 
first to a large quarter devoted to the preparation of the moulds 
and cores, in which all the operations for the preparation of the 
loam and sand moulds, &ec., are carried on, and contiguous to 
which are the cupolas and an air furnace, from which the castings 
are made, Passing on through another courtyard we reach the 
machine shops, where the details of the machinery are finished. 
Noiselessly the moulders are working in the lofty chambers 
through which we have passed, and we are bewildered by the 
contrast of ceaseless turmoil which we now experience amongst 
the lathes and tools of the fitting shop. Hundreds and hundreds 
of shafts are in motion—wheel upon wheel of every kind and 
size revolves with untiring whirl, gripping one another and tear- 
ing round with unbearable noise ; one knows not indeed in such 
a confusion what to look at first, the engine which drives 
the wheels or the wheels themselves. The place is like a bee- 
hive—turning, planing, slotting, and drilling being substituted 
for the Arcadian labour of storing honey and building cells. The 
impression of vastness culminates in the locomotive erecting 
shop, which is 460ft. long and 58ft. wide. At the northern side 
of this are mounted twenty-five cranes, from each of which a 
locomotive is suspended. Further on is the locomotive painting 
shop, beyond which is the finished locomotive house, provided 
with an hydraulic lift with 65ft. head of water, capable of raising 
fortytons6 ft. high. Thisis employed forraising the locomotives on 
to the level of the Borsig strasse, along which a single line of 
rails is laid, placing the factory in direct communication with the 





Prussian system. More than 2000 locomotives have already 
issued from these works, the number being now about 2150, 
the greater a of which have been employed in northern 
Germany, whilst others are to be found in Denmark, Poland, 
Russia, Holland, and even in the East Indies. About 350 tools 
are employed in the fitting shops, driven by eight separate 
engines. The first locomotive engine was turned out in 1841, 
and stood alone for that year; in 1866 one hundred and sixty 
were manufactured. This fine establishment is entirely directed 
by Herr Albert Borsig, only son of Herr Borsig, its founder.” 

In the Annals of the Académie des Sciences we find that M. 
Champonnois recently read a paper on modifications which he 
wishes to introduce in the treatment of beetroot pulps. 

His former observations, he says, during his long experience in 
the manufacture of sugar, and, above all, those which he has 
made by the various applications of his system of maceration, 
for distilling, have confirmed him in the idea that it is possible, 
by applying the same principles which serve as a basis in the 
maceration by molasses, to retain in the pulp, if not the whole, at 
least the greater part of the purifying azotised substances, and 
even of the saline particles, which are generally carried off with 
the juice. A fact well known to all distillers effecting macera- 
tion by means of molasses is that in the use of water, by which 
maceration is necessarily commenced, the same quantity of 
alcohol is never obtained as when molasses are employed. The 
quantity of alcohol increases in proportion to the density of the 
vinasses, whether this density results from salts contained in the 
beetroot or whether it arises from salts that have been added, as 
sea salt for instance. 

“Other analogies,” says M. Champonnois, also prove the 
greater affinity which vegetable substances possess for some sub- 
stances more than for others. Fruits ed in brandy, for 
instance, assimilate to themselves the alcoholic part, whilst the 
ambient liquid is always the sweetest.” 

Concerning steam transport on composite roads M. Thirion, in 
his Propagation, says :— 

“The Perseveranza, an Italian paper, informs us that an engi- 
neer of Naples has invented a new economical railway system 
based on the following principle :—If to draw a vehicle over iron 
rails the traction engine may be about thirteen times less power- 
ful than that necessary to draw a similar vehicle of light weight 
along an ordinary road, it follows that it will require thirteen times 
the motive force to obtain a given tractive power when applied on 
iron rails more than when applied on common roads, 

‘“‘ He has proposed a railway in which the wagons move on two 
rails 1 metre 50 centimetres apart, as in ordinary trains, and the 
wheels of the motor are on the ground between the aforesaid 
rails, An analogous system on the same principle is on the point 
of being used in France.” 

M. Larmanjat, whose small road locomotive everyone will 
remember at the Exhibition, has lately had an audience of the 
Emperor to submit to him a railway system of local interest, con- 
sisting of a single line of rails. According to the Moniteur a line 
on this plan would be constructed to work between the stations 
of Raincy and Montfermeil (Seine-et-Oise), about three miles 
apart. ‘“ The use of rails is due to the fact, well-known, that the 
power necessary to move a weight is twelve times less on rails 
than on the ground; but, on the other hand, if the power is 
reduced to a twelfth part the adhesion of the motor is reduced 
in the same proportion. A proportionately heavy, and, conse- 
quently, very costly engine, is therefore necessary to move the 
considerable weight of a train. By this new system the load is 
carried along the rail, whilst the motive wheels of the locomotive 
run on the ground. The tractive effort is thus diminished by 
eleven-twelfths, and the power of the engine is augmented in 
the proportion of one to twelve by the difference of adhesion 
between the ground and the rails. The line is constructed by 
placing a single rail between two macadamised strips. The 
motive wheels of the engine, as well as the two balance wheels 
belonging to each wagon, run on the macadamised road. The 
rail bears the entire weight of the train, and on it runs the 
guiding wheel of the engine. Experiments have shown that this 
engine can ascend inclines of 1 in 15. This system would be 
found far more economical than the present one for local rail- 
ways; the plant and keeping in repair of the line would also be 
much cheaper; and, as an auxiliary, it could at small cost place in 
communication with the general network of railway, places which 
have hitherto had least hope of that advantage.” 





CLEVELAND INSTITUTE OF ENGINEERS. 

AT A numerously attended ting of the bers of this insti- 
tution, held in the Corporation Hall, Middlesbrough, on Tuesday 
evening, the 23rd inst.—Mr. E, Gilkes in the chair—the follow- 
ing interesting paper was read by Mr. Jones, of Fox, Head, and 
Co.’s Works, Newport :-— 

It isnot uncommon to hear remarks made with regard to pud- 
dling, and the men engaged in that occupation, which are not cal- 
culated to impress the hearer either with the scientific progress 
made in puddling, or with the intelligence, skill, or mannerisms of 
the puddler. To those, indeed, who have not had experience in 
the ways of puddling and puddlers, the former appears a kind of 
hellish employment, where a man, half naked, is stooping before 
the door of a fiery furnace, not, unfortunately, with the immunity 
that Shadrach and his brethren enjoyed, but, like the rest of us, 
amenable to all the ills that flesh is heir to; and the puddler him- 
self is too often regarded as a man with a poor intelligence, of 
great ignorance, and of brutal manners; one ever ready to oppose 
what might resolve itself into a change for the better; one with a 
bitter prejudice against all improvements, although even those im- 
Pe pr are calculated to benefit no oneso much as the puddler 

imself ; and one whois easily led and worked upon by those who 
for motives of their own tind it to their interest to prey upon and 
make a fool of him. It is scarcely necessary for me to remark 
that a mistaken estimate is too frequently made both with regard 
to the duties of the puddler and with regard to the puddler him- 
self. Puddling is certainly hard work, and the extremes of tem- 
perature to which the puddler exposes himself often unnecessarily 
render him liable to more than the ordinary ills to which other 
people are committed ; yet I do not know that this work is harder 
than that of a mill-furnaceman, or that it can tend to demoralise 
him, unless hard work may be said to do so. With regard to the 
puddler himself, he is one of the most valuable men employed 
at anironworks. It is, indeed, too true that the bulk of them are 
of careless habits, and are Ty, far from being what might be 
termed intelligent—yet I am glad to say that I have found many 
worthy and intelligent men amongst them ; men who command the 
respect of all who know them. One can imagine the day is coming 
when our puddlers will have received an elementary education in 
metallurgy ; and we shall have found that, in place of his office 
being a degraded one, as some people would have us believe, it 
would become to himself a most interesting one ; for he will then 
be able to fathom the changes which go on, and which make his 
furnace a laboratory of practical chemistry. It is somewhat re- 
markable that the puddling furnace now in general use is. of 
the same construction, of the same feature, as the one in use - 
five years ago. It is usual to account for — that no 
scientific advance has been made in the direction ; that 
the puddling furnaceisa rude and ugly tool, in whichiron is reduced 


from cast to wrought, and which has held its own so long because 








no well directed attempt at improvement has been made to 
better it. This style of argument will hardly hold good, for it is 
easy to show that a host of inventors have from time to time 
patented a series of inventions and improvements having for their 
objects the saving of fuel and the improvement in the quality of 
the iron. Again and again have they been saan The 
baffied inventor will tell you that he has failed, in consequence of 
the opposition on the part of the men, the indifference and 


stu oy of a! and the —— of a. Bay are a 
grounds for sa; amongst puddlers you an organ 
opposition to an: that is new; and in instances where their 


labour has been mit by the adoption of an invention they 
have steadily resisted it, nithes in consequence of some undefined 
dread of future reduction in wages, or that they have ex- 
a higher price for working it, or by reason of instructions 
from theirunion. But that feeling must give way, for we are now 
in troublous times ; and the men must be made to see that if 
economy can be made in fuel, there is less disposition on the 
of the masters to reduce their wages. We find, then, that from 
time to time there has been no extensively adopted improvement 
in the puddling furnace from the time when old Rogers finished 
off with his magnificent iron bottom down to the present day. 
Hot air under pressure has been spplied, but it has not been hot 
enough ; cold air under pressure been used, but has been of 
little advantage ; steam been blown in and gobbed the furnace 
up ; puddling machines have been erected and taken down again ; 
rocking te bars have been attached, and have been burnt out; 
and in respect have been terribly sinned against, for there can 
be no doubt that a oscillating bar will save, say, from ten to 
fifteen per cent. in fuel, and there is no earthly reason why they 
should not be in regular use. Double furnaces are to-day the pets, 
and to-morrow the abandoned, and so the old furnace holds its own 
to this day. It becomes us now to inquire what there is about the 
construction of an ordinary furnace which has enabled it to last so 
long without any material change. It will be accepted on all sides 
that it is wasteful in fuel, and in that respect it must be improved. 
But what are the good points about it? Well, in the first place, 
the first cost of the furnace is not excessive ; it is close and com- 
pact, the surface of radiation being rendered as small as possible; 
it has a plain square grate, easy method of firing, and easily re- 
moved bars; combustion takes place close to the heating chamber 
or hearth; it takes but a few hours to light it up and prepare it 
for use, and it works as I will show to as good a yield of iron as 
any other furnace that has ever been constructed. But it is waste- 
ful in fuel. I may mention here that a few firms have adopted 
what they consider to be improvements ; such for instance as an 
oscillating bar, cold blast under the grate and puddling machines, 
but in scarcely one instance ere been any radical change in the 
form and construction of the furnace. I will now, with your per- 
mission, notice the furnaces which are at the present moment pro- 
minently before the public, the partisans of each of which declare 
that their pet has no equal. First, then, comes Siemens’ Gas Pud- 
dling Furnace. This furnace has been well received by the scientific 
public, but for puddling it has never been but experimentally 
adopted in England. I believe it has been tried in Staffordshire, 
but for some reason or other was abandoned. What will always 
be an obstacle in the way of this furnace being adopted is its great 
first cost. This hindrance may not be a fatal one under circum- 
stances where a new plant is being laid down, but it will always 
stand in the way if it becomes a question of removing the whole of 
an existing plant in order to make room for a plant of totally 
different construction. The object of a puddling furnace, we take 
it, is the production of the largest yield of iron with the least con- 
sumption of fuel. Mr. Siemens alleges he does this by first generat- 
ing gases, the bulk of which are carburetted hydrogen and carbonic 
oxide, in a gas producer from e gas resulting from this is 
conveyed up a vertical shaft, then in a horizontal direction, and 
then down ere it is taken to the regenerators, whence it is brought 
to the bustion chamb The object of the vertical shaft, and 
conduction of it as described is to cause the gas to cool and condense, 
and thus to form a pressure, though a slight one. The gas furnace has 
many advantages, such for instance as the production of few ashes and 
littlesmoke. The forge is kept clean and may be presentable at all 
times. Then byits powerof regulating the admission of gases and air, 
it has control over the action of the furnace. This gives it aregular 
and consecutive temperature. Again, the temperature may be 
elevated, or it may be lowered, or it may be made continuous with 
perfect ease and regularity, and in that respect it is much superior 
to the usual method of firing, the filling in of coals at intervals ina 
rude and primitive manner, and cooling the furnace considerably 
whilst such is being done. A good deal has been said about the 
Siemens furnace having a non-oxidising flame, and I am afraid that 
a good deal of nonsense is spoken with regard to this. It is true, 
indeed, that if an excess of the hydrogenous compounds be ad- 
mitted, it is difficult to understand how far oxygen can exist in its 
presence—that is, if the parts come together; but in passing over 
such a short space as the chamber of a puddling furnace, it is 
pretty clear that complete combustion does not ensue, and this is 
proved in practice. If such an excess of gas is admitted so as to 
compel the oxygen to combine, then the furnace is damped and the 
temperature lowered and rendered unfit for the operation required; 
and, of course, that would be exceedingly wasteful in fuel. 
But take a gas furnace during the operation of puddling, and I 
think it is clear that in ——s the gases atmospheric air is ad- 
mitted far in excess of what is theoretically required, and then there 
must be present free oxygen, and that in abundance. The other 
day I watched some Bessemer rail blooms being heated in a Sie- 
mens furnace, and as they were being drawn for the hammer they 
were covered with a thick scale, an oxide of iron. If the flame 
was a non-oxidising one, how could this possibly happen? Again, 
take the Martin process for making steel in a Siemens furnace, if 
you will allow me to digress for a few moments. Some people are 
eager and willing to call it the Heath eee ey but although we are 
willing to admit that that clever metallurgist did, years ago, patent 
@ process very similar, if not identically alike to that of Martin, 
yet, he signally failed in making his process a successful one. And 
years after, another man, by great "gy concn and the expendi- 
ture of large sums of money, and by improvements, has enabled 
this process to take its rank as a successful one—has made it a 
public gain and a public benefit, under promise of protection, and 
after having done this, there are people who are ready to combine 
to deprive him of what surely is but his just reward. But it is to 
be hoped that their efforts will be frustrated. There can be no 
sympathy with those who are too ready to infringe and to pooh- 
h, and to adopt other people’s ideas without paying for them. 
Buch actions are taken in the category of meannesses. Well, take 
the Martin process. If a non-oxidising flame exists in the Siemens 
furnace, how comesit that thesiliconin the pig orcast iron is oxidised, 
and rises to the surface in a slag? What other oxidising agent 
is there present? Is it not by the aid of free oxygen? Clearly, it 
must be so. A Mr. Restner, lately, before the Academy of Sciences, 
at Paris, read a paper showing the results of aseries of experiments 
in the combustion of coal, and he says, that when the gaseous sub- 
stances burnt do not contain more from 6 to to 10 per cent. 
of air in excess, the loss of carbon, in the shape of combustible gas, 
represents about one-fifth of that contained in the coal a 
and that this loss diminishes considerably when the air contain 
in the burnt gas is equal to from 20 to 50 per cent. So that as far 
as working a good yield is concerned it is ble to suppose that 
an ordinary puddling furnace is about the best, seeing that the air 
has to come through 1b5in. of coal ere any portion of it can get away 
uncombined. The distinguishing feature of a Siemens furnace 
over other gas furnaces is the means by which the temperature of 
the air and gases is raised so high as 1000 deg. and above. This 
is done by his nerators—a — and efficient way of ss 
the waste heat of the furnace, immense temperature w! 
entirely my oe eis Id pL cor [oo ~ 
en jue to o not know w my 
there may be in the use of such a furnace, but it — 
terous te remove any existing plant in order to make room ‘or such 
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as it requires heat to generate the 
tense allowed to esel eve thay ano om in the regenerators. 
I do not know of any Siemens furnace at work in Eng- 
land, though there are many on the Continent. Another furnace, 
and a most interesting one, but one that up to the t+ time 
hes boon a complete feilure, is the rotary fernace of Bis. Menclans, 
of Dowlais. It is understood that the most formidable obstacle to 
its success arises from the want of a suitable —one that will 
ield to the action of the molten metal, as as one that in 
m ical action of the metal will not disin' te. Should such a 
lining be found, it is more than doubtful if could be 
used in the furnace. Ht ged bee © seein’ Som & district 


pig, it is absolutely necessary to fettle with iron — 
that is, oxides of iron free from sulphur and p! orus. It forms 
the bath of cinder in which the iron is cleansed of its phosphorus, 


and any lining that had not that effect would cause the iron to be 
turned out rotten and cold short. But should that furnace ever 
be made so that it will work, it is not clear that the cinder could 
be freely eliminated fron the inner parts of such a large mass of 
iron. There does not seem to be any special attempt at the saving 


of fuel in the construction of the rotary furnace. e now come to 
another furnace, which of late been Lace og bay before 
the public. That to which I allude is named the Wilson furnace. 


It has hitherto been chiefly remarkable for its many failures, but 
is now somewhat more successful under the superintendence of 
Mr. Thomas Whitwell. We were favoured, some weeks since, 
with the performances of this furnace, and I will occupy your time 
for a few minutes whilst I comment upon the statements made in 
reference to it. It is to be feared that Mr. Whitwell has been in 
a measure misled by the generous enthusiasm which most men feel 
for a pet thing or subject; but, unfortunately, enthusiasm will not 
take the place of facts, and this is especially the case with regard 
to puddling furnaces, The statements to which I refer are these : 
—** All points are provided for in this furnace,” “The only 
take up enough air to burn them properly;” “The action of the 
damper secured the good yield, whilst the large tor provided 
a constant supply of a The advantages of the furnace he de- 
clared to be—*‘ Ist. It would make more puddled bars out of a 
given quantity of metal than any other furnace; it would, owing 
to its conditions, make a better and more regular quality than an 
other furnace, as it never burned the iron and never worked ras: 
—it would use less fettling, and there would be less repairs, whilst 
in consumption of fuel it had no equal.” Now, f= ye em these 
are bold statements. Although there is @ good deal 

about them, they are unquestionably bold. We will examine them 
one by one. Ist, ‘* The only take up enough air to burn them 
properly.” I presume that what Mr. Whitwell means by this is 
that only the theoretical quantity of air necessary for complete 
combustion with the gases is admitted. Now, Mr. Whitwell surely 
cannot be serious in making this statement. I have before shown 
that in a gas furnace, where the control over the gases and air is 
complete, that double the theoretical quantity of air is necessary, 
and it is so of course in the Wilson furnace. The air for combus- 
tion in the Wilson furnace is admitted above the fuel, and very 
little through the grate, and therein lies the danger of an oxidising 
flame. 2nd. ‘‘It would make more puddled bars out of a given 
quantity of metal than any other furnace.” Now the quantities I 
took down at the time I heard this statement are these :—Pig iron 
consumed, 20 cwt. 2 qr. 0 lb, 20 cwt. 3 qr. 2 Ib, and 
20 ewt. 3 qr. 13 1b., in three instances to produce 20 cwt. of bars, 
the consumption of coal being 17cwt, Oqr. Olb., 17cwt. Oqr. 111b., 
and 18 ewt. 0 qr. 0 lb. respectively to the ton of bars. Now if 
you take the metallic iron in pig iron at 93 per cent., and in pud- 
died bar, at 99}, there is a loss of 6} per cent., or in other words 
it would take 21 ewt. 1 qr. 9 lb. of pig iron to produce a ton of 
bars (this is independently of the action of the silicon in the pig, 
which by combining with iron would cause a further loss), if there 
were absolutely no loss by oxidation during the process of puddling. 
Yet Mr. Whitwell made a ton of bars from 30 ewt, 2 qr. 6 Ib. of 
pig, and this was he said because he used a Wilson furnace. Mr. 
Whitwell was asked at the time what fettling he had used, and 
although he courteously answered, it did not appear that he saw 
the relevancy of the question, that he was aware of the action of 
a fettling in the furnace. Subsequently, in a notice which appeared 
of the Thornaby Ironworks, in the d/ron Trade Review, that fact 
was carefully noted, viz :—‘‘That in producing so good a yield a 
fettling, rich in iron, was used ; Mr. Whitwell had attached a virtue 
to the Wilson furnace which was entirely due to a rich oxide.” 
Will the Wilson furnace work to a better yield than any other fur- 
nace? I say emphatically no ; and the probabilities are that owing 
to its irregularity and treacherousness, at one time glowing with 
warmth, at another time difficult to understand, that the yield in 
an ordinary furnace would be. the better. At what part in the 
operation of puddling does loss of iron by oxidation take place? 
It is not in the early stage where the silicon is attacked, nor in the 
secondary stage during the process of the elimination of carbon, 
but it is in the third stage when it is ready to ball, or is being 
balled. The iron having by this time been almost denuded of its 
carbon, is eager and ready to combine with oxygen and form cinder. 
There is no danger of any loss of iron in consequence of free oxy- 
gen being present, until the silicon and carbon are first oxidised. 
Well, during the process of balling, the puddler invariably puts 
down his damper, to prevent as much air getting in as possible, 
which would cut away his iron, and if he is but a skilful puddler, 
he will work with a loss of no more than 28 lb. to the ton of bars, 
That is, the puddler can make a ton of barsfrom 21 cwt. 2qr. 9b. 
of pig iron, without being beholden to any reduced iron that may 
be deposited from the fettling. This may be roughly proved in 
the following manner :—Fettle the furnace with bull-dog, which 
on an average contains 55 per cent. of metallic iron, as near as pos- 
sible what puddling tap cinder contains, and with any colinesy ten. 
nace and a good puddler, 20 cwt. of bars may be made from 
21 ewt. 2qr. 9 lb. of Cleveland pig. Of course with a pig iron 
holding a lower percentage of iron and a r percentage of 
silicon this would not be the case, the yield would be considerably 
worse, the action of silicon being after oxidation to combine largely 
withtheiron. In at to a consumption of 21 cwt. 2 qrs. 9 lb., 
the loss would only be 28 lb. by puddling, the theoretical loss bei 
lcwt. 1 qr. 9 lb, I have made a few careful experiments in this 
direction, and have taken the greatest pains to have the quan- 
= weighed accurately in and out, and I now give you the 
res 


ewt. qr. Ib. cwt. qr. Ib. 
Ist heat—pig charged 4 216 barsmade4 2 0 
2nd do. do. 430 do, 4216 
8rd do. do. 4212 do, 421 
4th do, do. 421 do. 426 
The consumption of pig to the ton of bars would be respectivel 
20 cwt. 2 qr. 16 lb.; Joowt. 1 qr. 24 lb.; 20 cwt. 1 qr. 20 Ib.; ont 


> 


20 cwt. 1 qr. 7 lb.; or take the average of the four 20 owt. 
1 qr. 24 1b. Now, the pig iron required to make up the difference 
between the metallic iron in pig and _—— bars would be 
21 cwt. 1 qr. 91b.; therefo: abe was & gain of 3 qr. 13 lb. 

and this was clearly red from the fe What would tell 
slightly against the yield would be the on the pig, which I 
have not taken into account. Two of these ex ents were 
made in the patent furnace of Jones, Howson, and Gjers, and two 
in an ordinary furnace. As you will ive there is no appre- 
ciable difference in the yield, but both have brought out more 
metallic iron than was ch in the shape of pig. The fettling 
was mill tap cinder and selected red ore. If the fettling contain 
less metallic iron than is contained in the cinder, which is tapped 
from the furnace, say from 50 per cent. to 55 per cent., there will 
result a bad yield. he same will result if it contain an excess of 
silica; but if it hold 60 r cent. of iron and above, and a low per- 
centage of silica, the will be good; therefore, it is of much 
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hot during any stoppages. 
burni of f is no to be relied upon. 
— x coal to the ton of bars all grey, six 
viously this is not a fair statement of the 
work with 15 cwt. of coal; at Tredegar 
they do the same; at Normanton, I am informed by the manager, 
the consumption is 18 cwt.; and at Witton Park we have the 
of Mr, Williams that it is 17 cwt. Now, I apprehend, 
be yy re of these firms to adopt the 
‘urnace, in that 17 cwt. of coal may be consumed. 
It is true that at Dowlais and Tredegar they work seven heats to 
our six, and of metal eight heats to our seven in the day, and this 
extra quantity gives an ing advantage, both in the con- 
sumption of coal and in the cost of production; and, in 
addition to that, there would be a good of cinder pig used 
which would require less fuel to work than mine pig. At Tredegar, 
as well, 21} cwt. is given, and only 20 cwt. charged. But at 
Witton Park, in our own district, we have the consumption at 
17 cwt, with the same pig iron and the number of heats. The 
Wilson furnace has a sloping bank on which the coals rest. When 
any dead coal hangs on bank, it is moved downwards by means 
of a bar inserted in a poke hole, a number of which are on either 
side of the furnace. The dead fire may account for the furnace 
working irregularly. Then, again, the air is heated by the body 
of the furnace, and the bulk of the heat is got as it descends into 
the fuel chamber; this is clearly wrong. The air should be heated 
by the waste heat after it has passed the hearth. I don’t know 
how Mr. Whitwell got his 500 deg. of heat. Perhaps he will be 
good enough to explain where he placed his pyrometer. Iam quite 
willing to admit that the Wilson furnace will burn less coal than 
an ordinary furnace, but at the same time the statements which 
have been made in regard to it have been, in my opinion, some- 
what extra t. The last furnace to which I s call your 
attention is the one known as the Newport furnace, patented by 
Jones, Howson, and Gjers, and having personally had something 
to do with that furnace, my description shall be very brief, and, I 
trust, seasoned with all becoming modesty. The great principle 
in the furnace is to allow no cold air to be used for combustion. 
The air is heated in cast iron pipes, placed contiguous to the up- 
take, to a tem ture between deg. and 500 deg., and is 
brought under the grate, and a small portion over the fuel. The 
air is heated cutiody ty the waste heat of the furnace. A light 
ressure is induced te aid of a small steam jet. This light pressure 
es a beneficial effect on the furnace, inasmuch as it tends to keep 
the cold air from creeping in at every crevice. If you admit that 
hot blast has done much for the blast furnace, you must admit it 
is equally applicable to a puddling furnace, and that no matter what 
the present consumption of fuel is at different ironworks, whether 
16 cwt. or 24 cwt., a saving of from 25 per cent. to 30 per cent, can 
be effected by the adoption of this principle. We still retain the 
old grate bar, and in that respect the furnace is defective; but we 
are about making a change in that direction which will give us 
further saving of fuel. At present we are consuming 15 cwt. of 
coal to a ton of bars from all pig, and 11 cwt. from refined metal. 
By reference to the oz you will notice the application to the 
Mowpert principle to a double furnace, which is at work at rs. 
Whithams’ at This furnace is remarkable in more ways 
than one. It has an oscillating grate bar, a double puddling 
machine, the charge is 15 cwt. of pig iron, a double flued boiler is 
attached, and at the end of that are heating pipes to collect the 
waste heat. Probably this furnace will work to a lower consump- 
tion of fuel than any furnace that has ever been constructed. The 
yield of iron will not be so good as compared with single furnaces, 
owing to the cutting draught between the two doors, and the 
longer time required to ball up such a mass of iron, but the saving 
in other respects will more than compensate for this disadvantage. 
I will make a few more remarks with regard to the extraction of 
hosphorus by the as process. This can be freely done, and 
is done every day, by the use of clean oxides as mentioned before 
and to convince any one who may be sceptical upon that point, I 
give you a series of analyses, showing that such is the result:— 
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Iron oo ce co ce 92°88 Peroxide of iron .. .. «+ 60°79 

Graphite .. «2 of «2 807 Protoxide of do... «2 «+ 27°72 

Combined carbon ec co OC Do. of manganese .. .. 0°78 

Manganese .. .. os 0°62 Alumina .. .. of « O61 

Calcium se se oe ee) §=6020 Tame 1c ce co co co 1°08 

Magnesium .. «2 «+ «+ O01 Magnesia .. ce os oe 4°20 

Silicon .. se oe 2 oe 1°63 Carbonic acid . - ef 100 

Sulphur co ce co co O44 Billcean cc cc ce ce oe 6893 

Phosphorus... .. « «+» 136 Sulgher.. « co cc co 6° 

Phosphoric acid ee _ 

100°00 =6Moisture =... os oe ce) §=60°28 

100°36 

Metalliciron .. «. «+ 6410 

Hematite Ore. Paddling Tap Cinder’ 
Peroxide ofiron .. «+ ++ 70°07 oo cc co 6°36 
Protoxide of do. .. «+ «+. — se of ef se «oe 6680 
Do. manganese .. «- «+ O'D1 we oe oe we oo 1°06 
Alumina .« «2 «+ +« 175 eo co of cf SC 
Lime oo ce co co co 108 ce cc co of 88% 
Magnesia oe ce ee O57. - O98 
Carbonic acid co 00 c@ OBB co co co co es _ 
Sili oo ce oo oo ce 13°76 ee os oe 16°90 
Sulphur .2 oe oe of 2 O03 oe oe oc os oe O68 
Phosphoric acid 4. oc «2 OL oe ce oo «se oe 4°16 
Moisture... .. oe oo o 12°35 .. . ee — 
100°18 99°89 
Metallic iron, when dry .. 55°90 .. «os of «+ of 56°32 
Ball dog, or Calcined Puddling Tap Cleveland 

Cinder. Wrought Iron. 

Iron eo ce 0s ce ce 55°80 Tron se oe oe os «+s 99°64 

Phosphoricacid .. «. «+» 516 Carbon .. «se .. of oe 0°05 

Sulphur... «oc cc e+ «ec O87 Bilicon .-. os se of of O14 

Phosphorus... .. «+ o O01 

100°00 


In the pig you will observe that the phosphorus is 1°36. The 
es furnace fettled with a mixture of Swedish ore and 
ite ore, in which you will notice that there is scarcely a 

of phosphorus. Then take the tap cinder which is in the 
of it, the melted fettling, and there you see 4‘16 of phosphoric 
showing how the iron has been cleansed of it; lastly, in 
wrought iron there is but 0°16. The piece of wrought iron had 
been well or there would be less than there is shown 
of phosphorus have bad wy =p) apes with but ‘006 and 
hematite ore referred te in the analysis is a bad sample 
making yield. Too low in iron and too much silica. I wish 
mention, in conclusion, how op *> economy it is to melt 
pig iron in a ing furnace. The } £ the coal which is 
consumed is required to melt the *. uich is done in such a 
clumsy apparatus. When the pig is’ decarbonised, or on the 
boil, it require little or no firing, there 1 Perr of fuel at that 
stage in the piz. The ironshouid first be melted in an air furnace, 
or cupola, and then run into the furnace, in or that it may be 
Why this is not done no one knows, I expect it is put 
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lown to the ressible puddler. 
Mr, ‘Thomas ‘Whitwell "ccctonded that the Mr, Jones 
had illustrated that was not so new as he would make it 





the furnace. The furnace he recommended had been characterised 
- remarkable Cyt a te and Rp ee ay a 
© patentee . Wilson), who was presen’ at evening, 
863 5 See the application of pipes to the chimney on the same 
ple as Mr. Jones founded this patent. One great point in 
. Jones’ was the system of blowing the steam through the pipes. 
This he (Mr. Whitwell) believed to be the only original feature 
about it. Mr. Jones also claimed the credit of forcing the air 
through the pipes by means of a vent, or of steam applied to an 
already -known plan. It was a difficult thing for him (Mr. 
Whitwell) to see what was the grand pepe imed for this 
patent. . Jones had informed them that by his plan of blowing 
there was a clear saving of thirty per cent. If the saving was so 
great, and the wear and tear were reduced to a minimum, they 
would—since they saved fifty per cent. by the Wilson furnace— 
only require to get one or two other patents, and they would re- 
quire no coal or fuel whatever. Their principal object was to 
make use of the best plan to reduce the consumption of coal to 
the utmost possible extent. Mr, Whitwell went on to comment 
on the properties of Mr, Jones’ furnace, so far as the consumption 
of the fuel was concerned, and concluded by intimating that they 
would not be slow to take advantage of any knowledge they could 
pick up in this matter. 

Mr, Jeremiah Head said it copes to him that the principal 
distinction between the patent of Mr. Wilson and Mr. Jones’ fur- 
nace, was that the former sought to obtain a saving by a perfect 
combustion of fuel, whilst Mr. Jones attempted to restore some of 
the heat from the stalk. It was, of course, a great thing to have 
cold air at 60 instead of 100 deg.; and he believed that while 
Mr. Wilson’s furnace ,worked at 60 deg. Mr. Jones’ reached some- 
thing like 420. 

After some further discussion, in which Messrs. Crossley, Wilson, 
and Gjers took part, 

Mr. F. Williams (man: for Bolckow, Vaughan, and Co.,) said 
it seemed to him that in debating the newness or otherwise of the 
inventions brought before them, they were falling into an error, as 
in the contention between the rival patentees they omited the dis- 
cussion of the merits of the several furnaces. So far as the 
Cleveland engineeis and the great body of the manufacturers of 
iron in that district were concerned, it mattered little whether the 
Wilson furnace be new, or whether the Newport furnace contained 
any original feature. They should confine themselves to the merits 
of the furnaces actually in work, leaving it to the patentees to 
fight their battles between themselves. He was not about 
to attempt to discuss the merits of these furnaces. He knew 
how terrible the wrath of patentees generally was if they attempted 
to doubt their infallibility. He went on to explain that, at 
the last meeting of the Institute, he was in error in stating 
the consumption of fuel at Witton Park. He was now, how- 
ever, ina position to give the actual consumption of fuel at Wit- 
ton Park over the first twenty-one weeks of this year, and his 
statement was so far correct that it could not be one-half cwt. 
wrong one way or anoth he ption for the period he had 
named amounted to 17 cwt. 2-10ths of coal for each ton of puddled 
bar. He did not believe that by putting in 214 cwt. they could 
take 20 cwt. out of any furnace; and, referring to the revolving 
furnace, he said it had no doubt entirely failed, simply because 
there had not as yet beeh found any suitable material for lining 
the furnace. Nothing would do but ganister, and that answered 
wretchedly, as it spoiled the iron that came into contact with it. If 
there were nothing to do but run in liquid iron, and produce 
eventually a form of puddled bars, the material would be perfect ; 
but inasmuch as it unfortunately happened that these bars had to 
be worked out, and put to some practical purpose after being made, 
the thing was a failure. Mr. Williams proceeded to explain 
an experiment made by Mr. Godfrey, under his direction at 
Middlesborough, for the pu of ascertaining the value of cinder 
as a lining ; and with regard to the large mass of iron referred to, 
he did not see any reason why a vessel should not be made to work 
one cwt. or even one ton, as it could be made almost any size ; but 
he could not see how they were to have more than a single bar. 
He thought with regard to the yields, Mr. Jones’ 28 lb. to the heat 
in balling was a delusion ; it never could be done. The great ob- 
jection to the present puddling furnace was that the puddler was 
worn out, and completely exhausted by the purely mechanical pro- 
cess of stirring the metal before the all-important balling com- 
mences ; and when the process did commence, the puddler was not 
in a condition to give it the physical strength and skill required. 
Having commented on Mr. Jones’ statement, that melting ought 
not to be done in a puddling furnace, and pointed out that the 
iron in a liquid state was run direct into the puddling furnaces, at 
Chillington and other places, Mr. Williams alluded to the difficulty 
experienced on account of the softening of the bottom of the pud- 
dling furnace. He then briefly noticed the principle of Mr. 
Witham’s furnace, and concluded by expressing his opinion that 
they could not look for further improvement in puddling until 
they got rid of the excessively severe labour of stirring, 
and the only successful attempt at this was by the rotary furnace. 

Mr, E. Gilkes expressed his opinion that the process of puddiing 
was yet almost in its infancy, and if they could improve the pud- 
dlers in their work, while they sought to humanise them, they 
would get applications of machinery Tooughs into play which the 
solid determination of the puddler would not allow them to intro- 
duce at t. There d to be on the part of the puddlers 
an inability to understand that anything that had not been done 
before could be done now ; and an amount of dogged obstructive- 
ness characterised them—more he thought from want of educa- 
tion than any evil design--which was detrimental to progress. 

After a good deal of desultory conversation relative to the 
component parts of iron and the process it went through in the 

urnace. 

Mr. W. Whitwell declared that he was pleased to see the suc- 
cess that had attended Mr. Wilson's efforts, and after referring to 
the experiments made by his brother with the same furnace, he 
expressed the pleasure with which he had listened to the able and 
interesting paper read by Mr. Jones, who he thought deserved a 
vote of thanks at their hands. 

Mr. Thomas Whitwell said he was personally much obliged to Mr, 
Jones for bringing forward the subject that evening, and moved 
that the hearty thanks of the Cleveland engineers be accorded to 
Mr. Jones for his exce)lent paper. 

Mr. F. Williams seconded the motion, which was passed by 
acclamation, 

The meeting then adjourned. 
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COAST DEFENCES AND THE APPLICATION OF 
IRON TO FORTIFICATION.* 
By Colonel Jervois, R.E., O.B., &c. &o, 

THE principles on which fortification has been applied to the 
defence of this country have lately been so much discussed, and so 
many changes in the science of attack and of defence have occurred 
during the last few years, that I readily acceded to a request with 
Le I was pengueee by > yas one il of this = ome 
weeks ago to lecture upon oe ney or perha 
should say un iy) termed ** Coast ences,” of which the 
application of iron to fortification now forms an important part. 

It will be impossible within the limits of a lecture to give an ex- 
haustive view of the points which it will be desirable to consider? 
I can only now pretend to touch upon the several matters which 
form the elements of Coast Defences, and to show, as far as the 
time at our disposal will permit, the relation which the several 

ments bear — —_- 4% ‘ ae 

The nav; regular army nex e reserve forces, 
militia ro f volunteers, fortifications and floating batteries, com- 


* Read before the United Service Institution. 
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bined with and ees te ee each and all 
parts of the gen system for our ‘‘ defence.” - 

The positions and the degree in which each of these several 
means should be applied is a very gre nat ages and one which 
it is necessary to consider without preju for one arm of the 
service over another, or for one principle to the exclusion of another 
principle. To provide an efficient system of defence at the least 
cost to the State, the sailor, the soldier, the naval architect, the 
artilleryman, and the engineer, must each occupy his proper 


For the general defence of the empire we must, of course, look 
first of all and mainly to our fleet. If our navy could be kept up 
in sufficient strength to meet the navies of other nations at 
points that hostile fleets or cruisers might attack us, questions 
about invasion or attack upon ports and naval arsenals would be 
disposed of. Very little reflection and calculation, however, is 
necessary to show that the resources, even of this country, whether 
in money or in seamen, would not admit of our main g such 
enormous naval means as would of themselves suffice at once to 
protect our commerce, to prevent an enemy landing on our shores, 
or attacking our widely scattered naval and commercial ports, 
whether at home or abroad. Other defences besides the navy are 
essential. 

We maintain a large military force of regulars, reserves, militia, 
and volunteers, and thereby admit the possibility of a campaign 
taking place in this country. 

The landing of a hostile army on our coasts must be admitted 
to be a difficult operation, but it would, to say the least, be very 
unwise if we were to conclude that i ion is impossible b 
it is difficult. 

It must be assumed that the main object of an enemy in an 
invasion would be to get to London, for by doing so he would not 
only occupy the commercial heart of the empire and the seat of 
Government, but the main military arsenal of the empire at 
‘Woolwich would also fall into his hands. 

Supposing him to have obtained a footing on shore, and to be 
advancing on London, we interpose between him and his object 
the regular army, in conjunction with the armed and organised 

ood of the country, more or less disciplined, and aided by 
such temporary defences as could be thrown up in support of the 
field of battle at the time of expected attack. But as the best 
disciplined and the greater part of our military forces must be 
employed to cover the capital, we must arrange our plan of defence 
so that as few disciplined troops as possible may be y for 
the defence of other points in the country which must be 
defended, but which cannot be covered by the operations of the 
main army. 

Portsmouth and Plymouth, for instance, are therefore defended 
on the land side by the aid of fortifications which will enable a 
comparatively small number of partially disciplined forces, with 
the aid of a few regular troops, to protect those places against 
capture or bombardment, whilst the main army woul be employed 
in the defence of London and Woolwich. 

A mistake is commonly made that because the places I refer to 
are fortified the garrisons of those places must be largely in- 
creased. The case is precisely the reverse. 

Supposing all the outer line of forts to landward at either 
Portsmouth or Plymouth to be fully manned at the same time—it 
would be quite unnecessary, not more than one-half need be fully 
manned at the same time—only between 6000 and 7000 men would 
be required for the purpose at each place respectively, and only a 
very small portion of these need be regular troops. The remainder 
of the garrisons would consist of a movable force, which in any 
case we must have for the defence of these places, but which, in 
the absence of the forts, must be of sufficient strength and suffi- 
ciently disciplined to meet the enemy in the open field, whilst 
with the forts it may be ee small in number, and only 
disciplined to take up a fig ting position, under the support of 
the works, at that part of the fortified line assailed. 

Unfortified, an enemy would only have to detach about 15,000 or 
20,000 men from the main invading army to effect in a few days 
the destruction of all our ships and naval establishments at 
Portsmouth; fortified, he must employ an army of at least three 
times that number, and must have a considerable time at his dis- 
posal to undertake a regular siege. 

Unfortified, no force that, in the case referred to, we could afford 
for the garrisons of these places could protect either against the 
attack of 15,000 regular troops. Fortified, there is no difficulty in 
providing the numbers and description of troops that would be 
capable of making a good defence of these nurseries of the navy. 

Infortified, they at once fall if an enemy were to obtain a 
decisive victory over the army in the field; fortified, they remain 
in our hands even under such untoward circumstances, and thus 
enable us to avert the destruction of our naval power at a period 
when all the resources of the country will be required to enable us 
to retrieve the position we had temporarily lost. 

The foregoing observations refer to the extended lines of works 
which cover our naval arsenals against attack by land. We have 
other defences against attack by an enemy on shore (for instance, 
the Citadel at Portland), which have for their object to prevent an 
enemy who may have been enabled to land a comparatively small 
force obtaining possession of harbours which, exceedingly valuable 
to us, as sheltering our cruisers and squadrons against attack by a 
superior force at the particular point assailed, would be admirable 
bases of operation for an enemy to harbour his men-of-war and 
transports for landing of an army, especially of his artillery, 
cavalry, and stores. 

With the harbours on our coast thus defended against occupation 
by an enemy, invasion becomes much more ‘difficult, owing to his 
being thrown upon the open beach to effect a landing. The works 
for the defence of these places absorb only a small and a partially 
disciplined force. 

I have made these observations in the first instance respecting 
fortifications which provide against attack by an enemy on shore, 
in order to avoid any chance of their being mixed up with the dey 
fences which are required for the purpose of resisting naval attack. 

The former are not liable to be attacked by big guns, and their 
armaments may be of a comparatively light description. 

As regards attack by land, we have to provide against the great 
range, accuracy, and penetration of rifled ordnance; but the 
ordnance used by a besieger must still be comparatively light. 
Such pieces as our 12in. garrison 600-pounders, weighing twenty- 
three tons; as the 10in., or 400-pounders, weighing eighteen tons; 
as the 12in., or 250-pounders, weighing twelve tons; or as the 7in. 
115-pounders, weighing seven tons; together with the ponderous 
ammunition for them, cannot be dragged about on land. 

It was the armour-plating of ships that caused the introduction 
of these great guns, and it is in cigs and against ships—not in 
forts or against forts intended only to resist land attack—that they 
are required to be used. 

I will now proceed to consider defences against naval attack. 

To provide against naval attack on a port during the absence of 
the fleet, big guns, with all the numerous accessories for their ser- 
vice, are necessary; and these must be placed in positions so pro- 
tected and arranged as to give to them a decided superiority over 
the artillery of assailing ships. 

The question then arises whether they shall be placed afloat in 
strongly-protected vessels, i.¢., in floating batteties; or at fixed 
points either on land or on shoals, i.¢., in forts, 

_ The proposal to defend our ports against naval attack by float- 
ing batteries alone implies, however, that we must maintain at 
each of our chief ports a naval squadron sufficiently powerful to 
resist, during the absence of our sea-going fleet, the attack of a 
superior force of the enemy. Then arise the questions, what is a 
sufficiently powerful force to maintain at each point for this 








object? what would be its first cost? in how many years will it be 
necessary to repeat the outlay for it? what will be the expense of 
its annual maintenance? —_ 

It is impossible to examine these questions without arriving at 
the conclusion that, even if our resources in money and in seamen 





As on land, fortification enables us to economise in troops; so 
on the sea coast we can by the same nieans economise in ships 
in pos for the protection of our harbours against naval 


attac’ 

cee meres however, of the question of the expense of pro- 
viding for coast defence by floating batteries alone, very little con- 
sideration is requisite to understand that if there be itions on 
land from whence an effective fire can be brought to on the 
channel, anchorage, or shore to be defended, there is no object in 
placing the guns in vessels afloat. 

In positions such as I have referred to there cannot be any 
object in substituting an unsteady platform on which the amount 
of*protection that can be aff is limited by considerations 
inherent to floating structures, and which is liable to be taken 
away or to be sunk, for a fixed and perfectly steady platform on 
shore, which can be fully protected either against its fire being 
silenced or from capture by an enemy. 

In cases, however, where the distance between forts is so t 
that the intervening space cannot be properly commanded by 
their fire, or where it may be necessary to have advanced batteries 
of artillery at a distance from the shore, and where foundations 
for fixed works cannot be obtained without expense and difficulty 
disproportioned to the object, it becomes necessary to employ 
floating defences. In short, we must in each case consider—first, 
whether we can provide for the defence by forts without floating 
batteries; second, if not, to what extent floating defences should 
be applied in conjunction with forts; and, third, whether the cir- 
cumstances are such as to render it advisable to employ floating 
batteries in substitution of forts. 

The question is not one, as it is often put, of ‘floating bat- 
teries versus forts.” There is no “versus” in the matter. Both 
are required in their proper places. 

Whether, however, the batteries for the defence of our harbours 


be fixed or floating, submarine mines, of which I presently 
a more particularl , Should be employed in conjunction with 
them, 


The question of the kind of floating battery to be employed 
for harbour defence has from time to time been much dis- 
cussed. 

Ten years ago, at my suggestion, a committee was appointed by 
General Peel to consider the subject. Admiral Cooper Key, 
Colonel Wilmot, R.A., and myself were the members of this com- 
mittee. Wethen recommended the employment for harbour defence 
of small vessels, each carrying a fixed iron tower for four guns, and 
provided with eight ports. It is curious how nearly this’ vessel 
approached the Monitor type first used in the memorable fight at 
the mouth of the James River, in America, in 1862. I believe itis 
generally admitted that the Monitor class of vessel is the best kind of 
armour-clad floating battery for coast defence, but amidst the 
many pope for floating structures for defence now advocated 
it would be presumption for me to give any decided opinion on this 
subject. In some cases iron-clad Monitors, supplemented by a 
mosquito squadron of gun-boats, might be employed, and to 


oppose unarmoured cruisers or privateers (to the attacks of which’ 


one the less important harbours would be liable) small gunboats 
of light draught, in conjunction with submarine mines, would 
alone suffice. is is a model of a small gunboat for one gun, 
pro by Mr. Rendel, of the Elswick Ordnance Company, 
which appears admirably well-adapted for the small class of vessels 
for harbour defence. 

Another and a scarcely less important element of coast defence 
than either forts or batteries, is that of obstructions, which are now 
in most cases essential to keep an enemy’s ships under the fire of 
the guns of forts. 

Obstructions are of two kinds, passive and active. 

Passive obstructions may consist of rafts or barges, booms of 
timber, chains, nets, wire, or rope, sometimes (in places which it 
is unnecessary to keep open) of piles, stones, dams, or sunken 
vessels, The attention that has been giving during the last few 
years to the application of submarine mines has, however, rendered 
it improbable that we shall find it necessary to use passive 
obstructions, 

Active obstructions, or submarine mines, have become of 
especial importance since iron armour has been applied to the sides 
of ships of war, those vessels being most vulnerable at their 
bottom. Submarine mines should, as I have just stated, be placed 
between the forts or batteries on either side of the channel 
which they are intended to defend. They may also be employed 
in connection with either fixed or floating batteries, to prevent an 
enemy occupying any particular position within range of the guns 
from which it is desired to cous him. Attempts had been made 
by the English so early as the seventeenth century to apply 
floating and submerged charges of gunpowder for purposes of 
offence and defence, The Russians in 1855, however, were the 
first to apply explosive machines of this kind with any approach to 
success; and, although the mechanical self-acting torpedoes which 
they laid down in the Baltic were somewhat defective of construc- 
tion, there is little doubt that they might have produced disastrous 
effects upon our ships had the charges of gunpowder employed in 
them been sufficiently large. The Russians were also the first to 
attempt the employment of electricity for the explosion of 
torpedoes, though their arrangements for this purpose never 
appear to have been placed in position for actual use. 

The successful results attending the employment of torpedoes as 
engines, both of attack and defence, by the Americans, and more 
especially by the Confederates in the recent war, has attracted 
considerable attention to these engines of destruction. Though the 
means at command were limited, and the arrangements generally 
of very crude description, there are official records of the destruc- 
tion of no less than twenty-four ships of the Federal States, and of 
the injury of nine others by meaas of torpedoes, The progress 
made in the application of these mines during the Civil War in 
America is shown by the fact that whilstin the year 1862 only one 


‘Federal vessel was destroyed, in the first four months of the year 


1865 eleven were destroyed or sunk, and four injured. 

If it is considered that the area of water or passage to be de- 
fended may be perfectly closed against friendly vessels without 
disadvantage, the employment of torpedoes which are exploded by 
self-acting 2s ase: yrs ved present advantages over torpe- 
does which are exploded by electricity, as being less costly, and 
more expeditiously placed in position. 

This class of explosive machine would be of a size to contain 
about 150 lb. of powder, and would be so moored as to be within 
range of the bottoms of vessels of small size. They can be fitted 
up and placed in position with great expedition, and their cost 
being cdepenativdy amet, their number could be so large that 
even the most careful search after them by the enemy would fail 
to render a water safe to their ships. 

These mechanical torpedoes are, however, altogether y= 
in positions where it is desired to keep the water open to friendly 
vessels, and to close it effectually against an enemy. 

In such instances it is indispensable that submarine mines should 
be arranged to be exploded by electric currents. 

Electric torpedoes or mines may either be self-acting, i.¢., their 
explosion may be accomplished by the collision of a ship with 
them, or with a mechanical arrangement floating near the surface 
and connected by an electric cable with the mine beneath; they 
may also be exploded at will by operators on shore, when a ship 
is observed to be over them or in their immediate vicinity; or they 
may be so arranged that the collision of a ship with the self-acting 
mechanism with which they are provided will instantly give a 
signal at the station on shore, whereupon the mine may be at once 
exploded by the operator at the station. Lastly, the torpedoes 
may by simple means be so arranged that they may be either ex- 
ploded spontaneously by a ing ship, or at the will of the ope- 
rator on shore, in the possible event of the ship not coming into 
contact with the self-acting trap. 





wi last Sw pine SES he ee ae 
explosive agents more destructive in their action than gunpowder 
have demonstrated that some of 


me! ch of 400 1b. of gun cotton yee destructive effects 
at et equal to those obtained with 1000 Ib. ot powder. Improve- 
ments recently made by Mr. Abel, the chemist 


the War — 
ment, in the preparation of gun cotton have led toa very consider- 
able reduction in the space occupied by a charge of the material, 
and experiments with the new form of gun cotton have demon- 
strated that very important advan , both as regards destructive 
effect and reduction in weight and dimensions of a charge, are 
secured by the substitution of gun cotton for gunpowder as the 
explosive agent in to oes. 

The submarine mines I have referred to are all statio 
strictly defensive in character. Torpedoes may, however, 
used offensively by means of small vessels specially constructed 
for the purpose, to which these mines may be fixed at the end of 
a long pole, and an enemy’s ship thus sunk by ramming. 

In pd to ann A. . y application of hecomeallgg agg? 2? 
time of impen ati the arrangements for their 
ra -_ in each case y Sent ok aes 

orehand, and, as is now being officers and m 
Royal Engineers, as well as in the navy, s be specially trained 
to ensure their proper application. 


and 


Six years ago, being much impressed with the necessity for 
having well matured for emplo; obstructions and 
does in the defence of our ports, I submitted officially to Lord de 


Grey, then Secretary of State for War, that a special committes 
should be appointed to consider and re upon these questions. 

Lord de Grey at once recognised the importance of such an 
inquiry, and appointed a committee which up to the present 
time been engaged in this duty, and I beg leave to say its bours 
have been conducted = - efficiently because they have 
been prosecuted silently an y: . 

The committee, after walle many experiments, has already 
reported on one branch of the subject, that of passive obstructions, 
and their report on active obstructions, or submarine mines, is 
just completed. By the labours of this committee, Col Ashwith, 
R.A., Capt. Horton, R.N., Lieut.-Col. Fisher, R.E.. Capt. Brand- 
reth, RN. Jas. Fe n, Esq., last, not least, Mr. Abel, by the 
experiments also which have been carried on by the Royal Engi- 
neers, under the able —— of ety y and b the oo 
navy at Portsmouth and ou e public service has grea’ 
benefitted as regards the development of this formidable adjunct 
to our national defences. 

The question then arises how far, if at all, does the use of sub- 
marine mines affect the employment of forts and batteries for 
defence against naval attack? : 

.Forts and batteries are still required in all important cases to 
cover the torpedoes, and prevent their being tampered with. It 
must also be remembered that whilst the submarine mine is harm- 
less unless the ship comes neat it, the shot from the battery can 
injure the ship whatever may be her position within effective 


Farther, although probably our harbours might be efficiently 
obstructed by torpedoes in at from seven to fourteen days’ notice, 
yet one condition is that the weather should be sufficiently favour- 
able to allow them to be exactly laid. There are, again, certain 
positions where even if the to oes are laid they might be dis- 
turbed by a violent storm, and possibly an attack on the positions 
in which they were to serve might take place before they could be 
renewed, and though the periods of the year at which these diffi- 
culties might arise are short, yet the bare possibility of interference 
in the application of a complete torpedo system prevents our 
placing entire reliance on such a defence for the protection of 
places on which the warlike power of the nation, both for offence 
and defence, mustinagreat measure depend. Therefore, although 
submarine mines are a most important element in the defence of 
our harbours and coasts, and add greatly to the power of our forts 
to resist a naval attack, they must not be regarded as substitutes 
for permanent works of defence at our naval arsenals and harbours 
and other important ports, ‘ 

Sebesering tines vould not only be of immense advantage for 
the defence of our harbours in time of war, they would also, in 
conjunction with small gunboats, be most valuable for the protec- 
tion of places on the coast, like St. Leonards or Brighton, against 
privateers who might, perhaps, in the absence of other defence 
(which in these cases cannot be applied on shore) levy contribu- 
tions upon the inhabitants of these and other watering places, — 

‘We now come to consider the construction of forts and batteries 
to resist naval attacks. 

Before considering batteries for guns I must first refer to the ad- 
vantage, in some cases, of vertical fire where it is desired to prevent 
an enemy occupying a certain anchorage. The deck of the shi 
like the bottom is completely vulnerable, and judiciously placed 
batteries if armed with a sufficient nutnber of mortars throwing 
bouquets of shells into the air would be so excessively disagreeable 
that an enemy would no doubt hesitate to take up a position where 
he was liable to such treatment. y 

The royal artillery, I believe, have under consideration a rifled 
howitzer which afford vertical fire with accuracy, whereas 
mortar fire is somewhat wild and dependent on quantity for its 
effectiveness. : 

The simplest form of battery for guns is one to fire en barbette. 
In this case there is no difficulty about the construction of embra- 
sures, the requisite protection for the guns and gunners against 
horizontal fire being obtained by an unbroken parapet. The expo- 
sure to which the artillery would be 
comparatively low level, if the ge are 





rs it wever, to constract batteries en 
Barbete exoept at Papers var elevation, say about 100ft. above 
the sea, in which case the guns and men wor them are scarcely 


from seaward. 
rt is, however, undesirable in any case to construct batteries en 


barbette where they should stand out in strongrelief against the sky 


line. 

The advantage of a barbette battery is the great extent of lateral 
range of the guns which can be obtained, and it is a question on 
which differences of opinion have always arisen, acco’ to the 
taste of the individual, whether it is better to obtain this at the 

bable expense of ners’ lives, or to have a limited amount of 
Tateral range coupled with greater security. I believe that about 
the limit of the application of ordinary barbette batteries is the 
elevation above the sea to which I have = referred. 


i at low eleva- 
cig ope ay gotestion of sxmiieay, wl yf: 
to show above the rampart, are placed the parapet, in 
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cuts or embrasures are made to fire through. The ordinary con- 
struction of an earthen battery with em used to be of 


this form{see dingra). 
The ess of the parts at a a led to this improvement, as at 
Lamps Battery, Southsea (see diagram).* . ‘ 

Here the throats of the embrasures are nearly in the middle of 
the parapet, so that the merlons between the guns act the part. of 
short traverses, es gun from gun, though not separating 
FEL e ot dieies Go pines te Ob oreover 

e plan. of forming the parape manner, more ’ 
admits of the guns being covered over by _“‘blindages ” of timber 
and earth, for protection against shells exploding over the guns and 

detachment. 
e The necessity of further strengthening the embrasures has led to 
the cutting away of the portions, b b, and the parapet assumes this 
form (see diagram). ey eh 4 
In order to provide further protection’ an iron shield is placed in 
opening, d,¢. f 

The cover between the shields, however, if composed of earth 
alone, must necessarily be-comparatively weak, more especially at 
the junction with the shield, and in order to afford the requisite 
resistance should be also strengthened by introducing masonry, 
brickwork, concrete, or other suitable material. 2 

Indeed, in all cases in which the space will not admit of the re- 
quisite degree of strength being obtained by the additional thick- 
ness of earth necessary to resist modern oe the plan of in- 
serting Portland cement concrete, a wall, or perhaps a thin iron 
plate in the interior of the parapet, should be adopted. _ ’ 

Even where there is no limit with respect to space, if earth is 
not procurable at reasonable cost, or if the breadth of the work 
cannot conveniently be made sufficient for an earthen parapet, as 
for instance on a narrow headland, or on a foundation constructed 
in the water, it may be necessary to employ other material. 

In these cases masonry or brickwork alone was formerly applied 
to the construction of batteries. 

Masonry alone is, however, no longer admissible at the em- 
brasures of works ; as}in-the case of earthen batteries iron must 
be substituted at those parts of the work which must necessarily 
be thin, in order to allow of sufficient lateral range and space for 
the efficient working of the guns. 

The subject of structures with the exterior wholly of iron will be 
referred to subsequently in dealing with the question of casemated 
structures. 

Specimens of open batteries, with the guns en barbette, may be 
seen at the Needles, Hatherwood, Warden Point. These are all 
high above the sea, and the guns sweep the whole Channel, from 
the Needles’ Point upwards. 

A specimen of open batteries prepared for iron shields may be 
seen on either side of Southsea Castle. 

The lateral range obtainable in the barbette system, combined 
with the protection afforded by the embrasure and iron shield plan, 
can be obtained by the employment of turrets, which may be em- 
ployed without reference to the elevation of the battery above the 
water. The origin of the invention of the turret by Captain Cowper 
Coles, to whom we are so much indebted for the proposal, was 
the protection of deck or pivot guns on board ship, by means of 


shields. To effect this, and at the same time obtain the greatest - 


lateral sweep of the gun, it was necessary to place both the guns 
and the men working them on a turntable, and toattach the shield 
to the turntable, so that the gun, the gunners, and the protection 
should revolve together. 

The objection of turrets is that they are very expensive. The 
cost of a turret for two great guns, by the most economical arrange- 
ment of the system, is, however, not less than £15,000, and this 
irrespective of the basement of masonry and iron on which it must 
be mounted, and which must contain magazine accommodation for 
powder and shells, and space for the men. This basement will not 
cost less than from £5000 to £10,000, according to whether the 
turret is alone or forms part of a work, so that the cost of a turret 
complete for two guns is not less than from £20,000 to £25, 
The question then arises whether that amount of money can be 
applied to any other kind of work, so as to afford a more powerful 
fire upon the space to be commanded than can be obtained from 
two guns in aturret. In many cases it will be found that it is so; 
in other cases, however, like the Spithead forts, where the works 
are entirely surrounded by water, it will be found that in order to 
employ the most powerful guns with the greatest effect it is 
to employ turrets. . 

Another plan for mounting guns on turntables, and at the same 
time protecting them by iron shields, is shown in this diagram. 

The shield is a segment of a circle, in which are two or more 
ports, according to the extent of lateral range required. The 
turntable affords the means of turning with facility from port to 
port, and when fixed with the gun opposite one of the ports the 
arrangement for traversing is the same as in an ordinary battery 
with iron shields. By means of the turntable the gun may also 
be rapidly turned round with its muzzle to the rear, and this 
affords great facility for loading. 

In cases where great guns are mounted en barbette it will pro- 
bably be found advantageous to place them on small turntables, 
without any shield. 

I must now notice a very important invention with regard to 
gun-carriages, which, probably, will very greatly affect the con- 
struction of the parapets of open batteries, and which, though not 
a substitute for turrets in all cases, will afford the advantage of 
lateral range obtainable from turrets and guns on turntables or 
en barbette, without exposure of the gun to direct fire, except at the 
time when it is being laid and discharged. 

The principlet I refer to is that which has lately been so success- 
ye dealt with by Captain Moncrieff, of the Edinburgh Militia 

illery. 

Very ingenious suggestions, with a view of attaining the same 
object, have also lately been inade by two officers of engineers, 
Lieutenant Hogg and Lieutenant Lloyd. These two last-named 
officers proposed to effect the object by different plans, but both 
by means of two guns, one counterbalancing the other and to fire 

ternately. 

‘Captain Moncrieff in his plan mounts the gun on a carriage 
with curved sides which rock on a level platform; attached to the 
carriage is a counterpoise weight, rather in excess of the weight of 
the gun, and which raises the gun, thus enabling it to get up, like 
a man, to fire over the parapet, whilst it stores up the recoil, and 
when fired the gun makes, as it were, a low curtsey, and retires 
behind the parapet. , 

There would not be time for me now to enter into the details of 
the construction of this carriage, and it is unnecessary for me to do 
so, as Captain Moncrieff has himself fully explained them in a 
lecture he delivered on the subject in this place. The nature of 
the action will be understood from the model you see here. 

The great point of this invention is that it enables us to protect 
guns in open batteries by a parapet unweakened by openings, and 
thus to have the advantage of the great lateral range of barbette 
batteries even at a low level above the water, without exposure, 
except at the moment of firing ; it enables us at the same time to 
avoid the expense of iron shields for embrasures for open 
batteries. 

Some extra expense may probably be necessary for this’ gun- 
carriage as compared with one of the late service-pattern carriages, 
but I doubt the Moncrieff carriage being dearer than a muzzle- 
a carriage (which is necessary to afford the smallest opening 

or | embrasure), and it is with this that its cost should be com- 
pare i 

But however this may be, the extra cost of the Moncrieff carriage, 
when applied in any number, cannot, I conceive, be anything like 
the cost of an iron shield, and it is from this point of view that 





* (Colonel Jervois’ paper was very ‘folly illustrated ‘by many excellent 
diagrams, several of which we shall publish in our next impression, Those 
referred to here are not necessary to render the description intelligible, and we 


ve, e, not rep d them.—Ep. E.] 
+t [Illustrated in THE ENGINEER for June 5th, 1868.—ED. E.] 








th should be regarded. advisedly d 
Guinch the provision of hea ahantin is wep eyelets oie 


we are, therefore, in the Moncrieff \ 
to be cdoptod by the artillery anthorttios, after he fall trials shiek 


it must necessarily undergo at Shoeburyness, to apply it in all the 
open batteries in which it has hitherto been proposed to provide 
iron shields, and that without As expense in the works, except 
the alteration to the parapets and to the traversing arrangement 


After witnessing the late experiments with this carriage I did 
not hesitate at once to submit proposals for —— of the 
invention to several of our new works of fi Works 
constructed for carriages of this description will not afford protec- 
tion against vertical fire, nor are they applicable in cases in which 
casemated structures are necessary. 

A work for sea defence must be casemated when it is 
to provide by tiers of guns an amount of fire which cannot be 
obtained by a lateral extension of the work. A sea battery should 
be casemated; when otherwise it would be liable to be plunged 
into by fire from ships. Casemates are also applied in some cases 
when it is n to secure the ba against the fire of in- 


shay and it samples of chains with links to 
show texture; Fe ne ot cen re nine we 
pope mage poe A hey ay My omy saloaage Se meager 
ened eenn Sad, Soeiey einen, Wy Sees. othe, <2 eae WOES 
certainly one of the finest, if not the finest, of 

and other rope is that of Messrs, Reed, Lough, and Oo., of London, 
who exhibit samples made from various kinds of hemp, and also 
from coir or cocoa-nut fibre, 

Amongst the most noticeable marine appliances we have yet 
noticed are the following:—Lumley’s articulated rudder, well- 
known in England; a new form of propeller, by M. de Tourouvre, 
who describes it as a “ de cylindre’;” it consists —_-> 

two half-turns of a screw, or three one-third turns, within 
a epee, Se mee wie Gad Pee Fae 
yeah gy mr waheng damage from or 
—— We fear Tourouvre has not quite hit the 


wane quel tek f novel! Th se Ninctis aertged oth 2 
a of nov . e tha 
special view to the river Leitt, which has a yg Segre but 
is applicable to all streams given to silt up. M. M 
steamboat fitted with two machines, one of 50-horse power for 
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fantry from the rear; and when this cannot be effected by t ses, 

or when the work is on the side of a hill, or being in front of 

another battery, must be secured from splinters of rock or shells, 
(Zo be continued.) 





(From our Special Correspondent. ) 

Tue characteristic feature of this Exhibition being maritime, of 
course the class of objects connected with the sea, and all that 
relates to shipping, occupies the first place. Entering by the 
central door, the visitor finds himself surrounded by trophies 
composed of marine instruments end utensils, fishing-nets and 
tackle, arms, fittings, and stores; and on the floor in the centre 
our neighbours have, with a delicate compliment to their chief 
rival on the ocean, placed a group of British contributions. This 
is composed of one of Martin’s anchors and three of Fowler and 
McCollins’ patent capstans, manufactured by Messrs. Good and 
> of amy P by M. Jouet ™ 

ear these stand an improved capstan, by M. Jouette Delis 
of Fecamp, and a remarkable one by the important firm of 
Messrs. David and Co., of Havre. This latter capstan has a loose 
ring upon its stem, near the base, and this ring, being canted by 
means of a small runner fixed to the base of the ca) , forms, 
as it were, one thread of a screw, and prevents possibility 
of the cable overlapping or rising. Messrs. Davids’ capstan may 
be seen on the jetty of the fort, and is in fact eagerly adopted in 
France. The same firm has an admirable collection of ancho 
steering a, models, &c., in the Exhibition, and we sh 
take an early opportunity of noticing more i ly—and per- 
haps of illustrating—the es objects. 

assing from the vestibule into the gallery on the right hand, 
we are reminded of the waterside galleries of the Paris Exhibition 
—the eye falling on models of vessels of all shapes, makes, and 
rigging below, and on the now well-known flags of the International 
Commercial Signal System, the most beneficial instance of co-ope- 
ration that France and England have yet achieved in connection 
with the ocean, 

On the wall which separates the gallery from the vestibule above 
mentioned are the models of Mesers, R. Napier and Sons, of 
Glasgow, and those of the London Engineering and Shipbuilding 
Company, late Westwood, Baillie, and Co. Messrs. Napier show 
but five half models, but these are beautiful specimens, The Queen 
of the Orwell, built in 1862 for the Woolwich Steam Packet Com- 

any; the Macleod, built in 1865 for the Scinde Railway Company, 
or the navigation of the Indus; the screw steam whaleboat, 
Vikingen, built in 1866 for the Icelandic service of the Danish 
Fishing Company; the screw yacht Vaynol, built for Mr. Duff in 
1866; and the model of the twin sailing vessels, Roslyn Castle and 
Pembroke Castle, built in 1863 for Messrs. Currie and Co.’s 
Calcutta trade. 

The London Engineering and Iron Shipbuilding Company 
exhibits eight half models, including those of a large armour- 
plated vessel and a transport, built for the British Government, 
and of some beautiful yachts. 

The number of models of vessels in the gallery is considerable, 
and they represent several countries ; —- the British is a 
whole model of a beautiful twin screw yacht, by Mr. 8. Bishop, of 
Guernsey ; a model of a lifeboat to be fixed on the deck of a ship 
and used as a round-house, by Mr. R. Donaldson, of Newcastle ; 
beautiful models of three ocean steam fishing vessels, built for 
Messrs. Johnston and Co., of Arcachon, by Messrs. Randolph 
Elder, and Co., of Glasgow; model of a 10-gun bat with fix: 
turrets and revolving turrets with no name attached that we could 
see, but which we suppose to be exhibited by Palmer’s Shipbuilding 
and Iron Company, who show several fine modelsof mail and other 
steamers, and yachts; models by Messrs. J. Binnie and Oo., 
Thomas Wishart, and Shuttleworth and Co, 

France, Holland, and America supply nearly the whole of the 
foreign models, and gst the most remarkable are those of the 
Forges et Chautiers of the Mediterranean, who exhibit a collection 
of models of vessels, engines, and nautical apparatus, together 
with a long series of plans and photographs, and have had the 
wisdom to appoint an intelligent young sailor at once to watch 
over and explain them. M. Winslow, of Havre, exhibits a large 
and good model of a whale boat with its fittings, and a complete 
series of harpoons and other instruments very nicely set up. The 
John Cockerell Society, of Seraing, have a good show of models 
of vessels, angle irons, a long series in section, with plans and 
photographic views. 

The Dutch Government contribute a model of the fishing boat 
which gained the gold medal at the Hague Exhibition last year, 
and presents it to the Havre Museum. 

The model of a floating dock, to be 200ft. long, exhibited by 
Messrs. Chemallé and Couran, of Libourne, attracts considerable 
attention. This dock is certainly elegant in ap ; in fact, 
it has the ordinary form and proportions of a well-planned vessel, 
but except that it would be ‘* ornamented,” as the inventors say, 
we do not see any advantage that it would possess over the great 
square yellow box which may be seen, with a ship in it, in one of 
the basins of the port of Havre at the present moment, The 
great width of this floating dock gives it immense advantages, in 
our eyes, with respect to strength, s and relative cheapness. 

Messrs. Dureme, of Paris, exhibit a model, with illustrative 
drawings, of the Cherbourg masting pontoon, and other matters, 
together with a series of illustrations of the effects of Wagner's 
incrustation depositors—illustrated in our number of January 
18th, 1867. 

Life-saving means and fs merge occupy @ large of the 
gallery. First, we have the boats, rocket carts, apparatus of 
the Royal and iy Societies of England and France and the 
Board of Trade, which are too well known and too highly appre, 
ciated already to require further notice; the inflated life raft of 
Mr. Perry, of New York, also well known; a Freach life pre- 
server, which consists of a piece of cork or other buoyant material, 
3ft. long, and shaped something like a boat, with a man-hole in 
the centre, and a small staff for a signal; several systems of 
apparatus for lowering boats; and floats, life buoys, diving 
apparatus and dresses almost without number. 

There are several pleasure boats and a canoe exhibited by French 
builders after English models, but not one shown by an English 
builder that we have been able to find. The only British-built 
boats§we have seen are two good specimens of ships’ boats from 
the Hamilton Ironworks. Holland sends an ice-boat with its fit- 
tings; and M. A. Fournier, of La a series of mathe- 





matical reductions of boats by « process of his own. 
The collection of iron benny sep, tat ere Sas, 
Havre being the largest contributor; but Hawks, Oraw- 





and another of 20-horse power for towage; the 

towed being the plough, which consists of an iron 
share twelve metres in le: and of proportionate width, fixed to 
the under side of a loaded or boat; when acting on the plough 
the steamer is fixed by means of strong iron-pointed stake, which 
is forced through an made for it in thejsteamer on the line 
of the main of the boat into the bed of the river. The inven- 
tor says that when thus acting from a fixed point his 20-horse 
engine works up to 280-horse power. The action of the plough 
is a combination of that of its namesake and of a firmer chisel used 
face downwards and horizon’ b 

Those who did not visit the Paris Exhibition last year should 
not fail, if they come here, to notice Captain F. Roux’s system of 
— the bottoms of plated or iron-built vessels; it is exhibited 
by MM. in and Co,; the stages of operation are illustrated b: 
a large imen plate, and all the tools, some of them congtintel, 
are exhibited. 

MM. Meunier et Cie, of Paris, exhibit their safety palans or 
pulley blocks; they consist in a common pulley provided with three 
Vaditonal sheaves, or rather small rollers. So long as the descending 
rope is pulled or kept onthe stretch these pulleys actin the ordinary 
way, but the moment the rope is released the pulley is canted on 
one side, and the whole of the sheaves and rollers bite upon the 
rope; the eo of these pulleys is to the slings used 
here by the wor when engaged on the fronts of houses—and 
A ro purposes, and perhaps others, they seem admirably 

aj : 

be large case in this ery stand, what at first sight appear 
to be two ship stoves, with long funnels and a gigantic brush mat. 
These are, however, the submarine telescope and brushes for 
examining and cleaning the bottoms of ships below water, There is 
nothing new in the principle of the submarine telescope; it is 
simply an iron tube about l5in. to 18in. diameter at the bottom, 
where it terminates in a chamber fitted with a vertical glass window 
in front and a reflector behind, placed at an angle of 45 deg. The 
a are fixed in frames, but the method of working them is not 

own. 

Murray’s rudder head and stearing gear is an American inven- 
tion, the object of which is to leave the ironwork all its strength, 
and to render replacement easy in case of accident; it would require 
a cut, however, to make it clearly understood. 

The patent windlass and chain stopper of Messrs. Emerson, 
Walker, and Co., of London, and the balanced fire doors of 
Messrs. W. A. Martin and Co., also of London, are both to be 
seen in this gallery. 

It is difficult to understand the paucity of British exhibitors in 
the sections of nautical and op instruments, and chronometers; 
there are but six exhibitors in all, and the contributiens of some 
of these are not yet visible. Mr. Weichart, of Cardiff, chrono- 
meters ; Messrs. D. McGregor and Co., of Glasgow and Greenock, 
a good show of compasses, binnacles, and other instruments; are 
the only exhibitions of the kind we have yet observed, while the 
French makers are in considerable force. 

In speaking of cables, &c., we omitted to mention the specimen 
exhibited of what is said to be the largest iron chainin the world— 
namely, that made by Messrs Paw and Fawcus, of North Shields, 
for the Tyne Commissioners ; the links of this gigantic chain mea- 
sure, as well as we could judge by the hand, about 50in. by l5in., 
and these and a round link, about 22in. in diameter, show great 
beauty of workmanship. 

M. F. Rigolet exhibits a model in iron, admirably executed, and 
showing the most minute details of a lighthouse erected on the 
coast of New Caledonia; the model is half in skeleton and half 
completed, so that the whole structure is perfectly shown. 

e French are admirable coopers; the winemakers and mer- 
chants are great customers, not only for casks of all sizes and 
forms, but for store tuns and vats, many of which contain from 
five to ten, and some nearly twenty thousand gallons. Many of 
these are oval and of fine form. A cooper exhibits here some good 
specimens in,theshapeof buoysand tuns, One of the latter is made 
semicircular above, and ee wg eo below, to fit into a space of 
the latter form, while another exhibits a remarkable specimen of 
cooperage; the form being oval, with the axes of the two heads set 
at right angles to each other, a twisted form not easy to design, 
and most troublesome in execution. Machinery is scarcely yet 
known in France for cooperage. 

There are two or three important sections of the marine classes 
yet to be noticed, but they must await another opportunity. 
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Grants and Dates of Provisional Protection for Six Months. 

501. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, ‘* A pro- 
cess having for object the separation of animal from vegetable substances in 
textile fabrics, rags, or any other material containing them.”—A com nuni- 
cation from Philibert Antoine Hippolyte Schlosser, Faubourg St. Martin, 
Paris.— 14th February, 1868. ’ 

565. WALTER WELDON, Park-villa, West-hill, Highgate, “ Improvements 
relating primarily to the manufacture of chiorine by means of regenerated 
oxides of manganese, but partly applicable also to other purposes, being tm- 
P in the d posi of chlorine residues, in the peroxidation of 
oxides of manganese recovered therefrom, in the treatmeut of a bye product 
of the decomposition of those residues, in the separation of sulphuric acid 
and other impurities from the hydrochloric acid employed, and in apparatus 
and arrangements for some of these purposes.” —20th February, 1868. 

874. JOHN PETRIR, jun., Rochdale, Lancashire, ‘‘ Improvements in machinery 
for washing wool and other fibrous materials.”— 14th March, 186+. 

988. GrorGe BERTIE PATERSON, Arnold’s-place, Francis-street, Walworth, 

* Improvements in gas meter indexes.”——24¢h March, 1368. 

1273. JOHANN ERNST FRIEDRICH LUDEKE, New Cross-road, “ improvements 
in machinery for obtaining mottve power.”—\8th April, 1868. 

1848. JOHN LIDDARD and GEORGE BUXTOX, Birkenhead, Cheshire, “ Improve- 
ments in rails and chairs of ratiways, and in the method of adapting railway 
chairs to rails.” —24th April, 1868. 

1487. FREDERIC THOMAS HALL, Gray’s-inn-square, London, “ Improvements 
in manvfactare of railway and other like tickets to adapt the same as 
mediums for advertisements.”’—A communication from Edouard Heit, Paris. 
—6th May, 

1560. MICHAEL SEFI, Old Broad-street, London, ‘Improvements in the 
method or means for p ing the jon or inerastation of marine and 
other boilers."—13th May, 1868. 

1616. GRORGE SMITH, Coalville, near Leicester, ‘‘ Improvements in pressing 
and finishing hollowed or chambered bricks and blocks, either of plastic 
materials or powdered clay dust, for building purposes, and in the apparatas 
employed therefor.” —16th May, 1868. 











1634. DAVID RIDDBLL, Glasgow, Lanarkshire, N.B., ‘‘ Imp in the 
manufactare of bread, biscuits, and other preparations from flour, also in the 
manufacture of flour to be ased therefor.”-—19th May, 1868. a 


1695. EDWIN JONES, “ Improved shadowless lamps. 
Tb eemeeaains ae ie Lene at Matthew Craig, ( ollina-street, 
Melbourne, Australia.—23rd May, 1868, 
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provements in the construction of railway wheels, pistons, 
made of wrought tron.”—A communication from Bendéit Chatvet, St. 
Etienne. Paris.—25th oo 1868, 
1724. JOHN ADAMS, Cork »,,'* Improvements in machinery for washing or 
cleaising casks or barrels.” 
= ee, Se Worcester, “ Improvementsin apparatus 
the 


her 

1752. JAMES REIDY, Doddington-grove, Kennington Park, London, “‘ An im- 

proved pick or pickaxes for excavating, mining, and other purposes.” 

1755. 1 HENRY BAILEY and FREDERICK BAILEY, East Retford, Nottingham- 
shire, ‘‘ An improvement in the manufacture of valves for the passage of air, 
water, or any other liquid or fluid.” 

1755. WILLIAM DALZI&L, tford, Kent, “‘ An improved combination of cock 

{< and valve for controlling the flow of water from constant-supply pipes.” 

1757. THOMAS DRAKE, Huddersfield, Yorkshire, “ A machine or apparatus to 
be ~ ee for iving communications, orders, messages, and appoint- 
men 

1759. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in horse-rakes.”—A communication from A. W. Co Coates, —- Ohio, U.S. 

1761. THOMAS GREENWOOD. Leeds, Yorkshire, ‘ y 
for ee. the fibres of dressed silk. "Partly a poe en from 
Auguste Veillon, Grelli 

1763. SRRRMIAE Roweer _HAMBLING, Norwich- road, East Dereham, Norfolk, 

—28th May, 1868. 

1769. WALTER MACLEAN, Glasgow, Lanarkshire. N.B.,‘* A new or improved 

process to be used for producing or te mong designs on textile fabrics.” 

W771. JOHN DRABBLE, Hasland, Derbyshire, and JOHN SMITH RAWORTH, 
Manchester, “ Certain improvements in machinery for the manufacture of 
Toll or twist tobacco.” 

1773. JOHN BATEMAN GARDNER, Kendal, Westmoreland, “An improved 
machine for sifting pulverised tobacco in the manufacture of snuff.” 

1775. JULIUS NUELLENS, Torquay, Devonshire, and MATTHIAS NEUHAUS, 
Surrey-street, Strand, London, “ Improvements in portable apparatus for 
eooling wine or other liquids in bottles or other like receptacles ” 

1776. LEOPOLD HAMEL, Stoney-street, Nottingham, ‘‘Improvements in in- 
struments for clipping lace and other fabrics.”—29th , 1868. 

1779. HENRI ADRIEN BONNEVILLE, Sack’ Piccadilly, London, 

in hi for stitching or sewing the edges of button, 
eyelet, and other holes in cloth, leather, and other materials, and for sti'ch- 
ing or sewing the edges of cloth, leather, and other materials generally.”—A 
¢ mmunication from Elliott G. Stork, Aubarn, New York, U.3. 

= ALEXANDER SMITH, Glasgow, Lanarkshi re, N.B., “‘ Improvements in 

apparatus for the manufacture of sugar.”—A communication from Robert 

















Smith. Demerara, 

1781, ROBERT LuTHY, Bolton, Lancashire, ‘‘ Improvements in the construction 
and mode of working hydrostatic presses and hydraulic machinery.” 

1782. TAYLOR BURROW and SAMUEL KEITH, Glasgow, Lanarkshire, N.B., 
Pha 7 amas in weaving, and in the machinery or apparatus employed 

erefor.”” 

1784, JOHN IIARMAN, Portman-square, London, “A new or improved draw- 
ing board for the purpose of stretching drawing paper.” 

1785. HEINRICH HIRZEL, Leipzig, Saxony, “ Improvements in the production 
of inflammabie gas, and in apparatus to be used therefor.” 

1786. NICHOLAS DEMETRIUS SPARTALI, Liverpool, ‘‘ Improved apparatus for 
consuming hydrocarbon oils in the furnaces of marine and other boilers. 

1787, ISAAC BLUE HARRIS, Edinb WB. “I 
actuating the pulp in paper-making ‘machines.” 

1789. Fanos ad TURNER, Dublin, “ Improvements in the manufacture of 
umbrellas.’ 

1790. TELFORD FIELD, Lambeth, Surrey, “ Improved arrangements for 
manauvring gunboats and other floating vessels.” 

1791. CLINTON EDGCUMBE BROOMAN, Fileet-street, London, ‘‘ Improvements 
in the manufacture of central-fire cartridges."—A communication from 
Robert Fran¢ois Gosselin, Boulevart de Strasbourg, Paris. 

1792. Rev. OSBORNE REYNOLDS, Debach, Woodbridge, Suffolk, “ Improve- 
ments in apparatus for steam ploughing or cultivating.” 

1793. WILLIAM ROBERT LAK&, Southampton-buildings, Chancery-lane, Lon- 
don, “ Improvements in spirit levels.”—A communication from Leonard 
Laroy Davis, Springfield, Massachusetts, U.S.— 30h May, 1868. 

1795, JABEZ BUNTING FARRAR, Halifax, Yorkshire, “ [Improvements in or 
applicable to machinery or apparatus for spinning or twisting fibrous sub- 
stances.” 

1796. DAVID JONES, Church-street, Inverness, “ 
— Pp » having to the consumption or prevention of 
smoke,” 

1797. GEORGE POTTER REED, Boston, Massachusetts, U.S., “ Improvements in 
watches,’ 

1798. ROBERT WILLIAM PAGE, Park-walk, Chelsea, Middlesex, ‘‘ Improve- 
ments in the construction of hand garden engines and hydropults.” 

1799. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 

. don, “Improvements in,the manufacture of alum and other aluminous 
compounds.”—A communication from Henry Pemberton, Alleghany, Penn- 
sylvania, U.S, 

1800, CHARLES HENRY WELLS, New York, U.S., ‘‘A new and improved 
mode of impregnating wood with oleaginous and saline matters.”—A com- 
munication from Charles Augustus Seeley, New York, U.S.—'st June, 1868. 

1802. JAMES TATE, Bermondsey, Surrey, “A new or improved method of 
manufacturing points for rallways.” 

1805. JOSEPH AVERY, Great ee apr Marylebone, London, “ An im- 

raising and lowering Venetian blinds, 
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and retaining them in position. ” 

1807. GzORGE ARTHUR HOWARD LILLIE, Junior United Service Club, St. 
James’, London, ** Improvements in street paving.” 

1809. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Improvements 
in cans and other vessels for containing liquid and other ‘cae vam A 
communication from Frederick William Devoe, New York, U. 

1810. JAMes LAW, Edinburgh, N.B., “ A new or improved ienees for 
drawing corks from bottles.” 


. Paris. 

1842. ALEXANDER MELVILLE CLARK, ee, London, “* Improve- 
ments in combination locks.”—A communication from Isaac Wixom Lamb, 
Salem, Washtenaw, Micuigan, US. 

1843. JOSEPE PaGe, Mott-street, Birmingham, “‘ Improvements in cork- 


screws. 
1844. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
** A new or improved stopping motion for spinning machinery.’”—. 
communication from Amand Boutemy, Lannoy, Nord, France. 

1847. THOMAS CURRIE GREGORY, Glasgow, Lanarkshire, N.B., “ Improve- 
ments in and connected with springs to be applied to railway —, stock 
and otherwise.”—A communication trom Elias Uriah Benedict, Chicago, 

U.S.—5th June, 1863, 





Inventions Protected for Six Months a ly the Deposit of 
Complete Specification: 

1924. GEORGE DAVIES, Serle-street, Lincoln’s-inn, aii fg sane 
in cranes.””"—A commanication from Philippe Loui» Henri Charles Lavagne, 
Paris.—12th June, 1868 

1943. WILLIAM ROBE«T LAKE, Southampton buildings, Chancery-lane, Lon- 
don, ** Impr in hinery for hulling or scouring wheat and other 
grain.’”—A communication from Nathaniet Miller Barr, Pawtucket, Rhode 
Island. U.S.—1!3th June, 1858. 

1947. WILLIAM LEONARD, Massachusetts, U.S., ‘An improvement in horse 
collars.”—15th June, 1868. 








Patents on which the Stamp Du'y of £50 has been Paid. 

1866. JOHN PAUL BAUGH LE PATOUREL, Piette House, Guernsey, “ Venti- 
lators.” - 18th July, 1865. 

1658. JOHN *CHOLL, Berwick-street, Soho, London, ‘‘Gas burners.”—20th 
June, 1865. 

1719. WILLIAM EDWARD NEWTON, Chancery-lane, London, “ Preparation of 
amalgams of quicksilver, and in the application of such amalgams to 
various purposes in the arts.”—A communication.—28th June, 1865. 

1791, JOSEPH WILSON SWAN, Gateshead, Durham, “ Production of printing 
surfaces.”"—6th July, 165. 

1641. GEORGE eg Southampton-buildings, Seer London, 





“Sewing hi ton. —17th June, 1865. 
1902, JAMES WALTON, Wiloahaly Staffordshire, “ Locks and latch bolts.”— 
2ist July, 1865. 


1679. JAMES = jun., Dovonshire-terrace, Plymouth, ‘‘ Gunpowder.”— 
22nd June, 1865, 





Patents on which the Stamp Duty of £100 has been Paid. 

1539. FERDINAND POTTS, Lombard-street, Birmingham, “ Metallic posts for 
supporting telegraph wires.”—15th June, 186’. 

1562. ANDREW WHITE GIBSON, Belfast, Antrim, “ Mills for the manufacture 
of barley and rice.”"—18th June, 1861. 

1582, JOHN emg North Loudon Railway, Bow, “ Preserving wood and 
iron.” —|9th June, 1841. 

1547, THOMAS MELLODEW, Oldham, CHARLES WILLIAM KESSELMEYER, Man- 
chester, and JOHN MayYO WORRALL, Salford, Lancashire, “ Dyeing and 
printing fabrics.”"—17th June, 1461. 

1653. JOSHUA WILLIAM GRAHAM, Manchester, “ Machinery for cutting and 
dressing stone, &c.”—28th June, 1861. 





Notices of Intention to Proceed with Patents. 

431. WILLIAM RICHARDSON. Oldham, Lancashire, ‘‘ Improvements in ma- 
chinery or apparatus tor the manufacture of combs to be used in carding 
engines as doffer or other such combs, or in wool burring, cotton cleaning, or 
other machines used in the treatment of fibrous materials, in which combs 
of the like character are requi P 

436. JOSEPH ALFRED NICHOLSON, Adelaide-place, London Bridge, London, 
“Improvements in water-clo-ets, commodes, chamber and toilet utensils, 
and other articles in earthenware or glass, and in the mode or means of 
securing s:oppers, corks, and other movable parts or fittings therein or 
thereto, also in protecting the bearing or supporting surfaces thereof.”—8th 
Fe 1868. 


446. WILLIAM KOBERT LAKE, Southampton-buildings, Chancery-lane, Lon- 
don, * An improved machine for scouring and cleaning grain.”—A communl- 
cation from Gardner E. Throop, Syracuse, New York. U.S. 

448. George Jessop and BEN SENIOR, Batley, Yorkshire, “ Improvements in 

machinery for preparing wool and other fibrous shares for spinning, com- 
monly known as the ‘condenser carder.’”—\0th February, 1863. 

456. THOMAS SMITH Walnut Tree-walk, Lambeth, ‘‘ Improvements in steam 
engine counters or registering machines.” 

460. JOSEPH ROBERTS STONEY, Leeds, Yorkshire, “ Improved appliances for 
the consumption of smoke and the economising of fuel in steam boiler and 
other furnace-,” 

466. JOHN STONEHOUSE WILLIAMSON, West Hartlepool, Durham, ‘‘ Improve- 
ments in drying machinery, useful fur drying corn and other vegetable sub- 
stances,” 

468. WILLIAM TOULMAN WOOLLEY, Lever-street, St. Luke’s, London, “ Tm- 
provements in locks or fast-nings for purses, pocket-books, bags, and other 
articles.”"—11th February, 1863. 

478.. SAMUEL BLATCHFORD TUCKER, Parllament-street, London, ‘‘ Improve- 
ments in cartridge-boxes or holders.” -A communication from John Webster 
Cochran, New York, U.S —12th February, 1868. 

487, WILLIAM EDWARD DEVERNA, Liverpool, “ A new or improved fastener, 
—a as a substitute for buckles, and such like purposes.”—13th Feb- 


1868. 

496. | HENRI ADRIEN ——— Sackville-street, Piccadilly, London, ‘‘ Cer- 
tain imp d or aniline colours,”—A communication from 
Emil Zinssmann, io York, Us. 

497. HENRI ADRIEN BONNEVILLE, Sackville- -street, Piccadilly, London, ‘‘ Im- 

in tor or carcel lamps.”—A communication from Guil- 








1811, LOUIS STERNE, Great Queen-street, Westminster, ‘‘ Imp ts in 
the manufacture of driving belts, bands, or straps.” 

1812, FREDERICK SCHAFER, Golden-square, London, “ A new or improved 
apparatus for removing wax and dirt from the tops of corks in bottles, and 
—— of such apparatus with an appliance for drawing the 
corks, 

1813, FREEMAN ROE, Cambridge-terrace, Notting-hill, London, ‘‘ An improve- 
a _ smoking pipes, which invention is also applicable to cigar-holders.” 
2 1808, 

1814. nica SOANS, Stockton-on-Tees, Durham, “Improvements in ma- 
chines for removing dirt and foreign matters from currants aud other fruit, 
and for afterwards drying the fruit.” 

1816. JOHN HENRY JOHNSON, Lincoln’s-Inn-fields, London, ‘‘ Improvements in 
pipe joints."—A communication from John Frothingham Ward, Jersey, and 
Alfred Wingate Craven, New York, U.S. 

1817. JOHN HENRY JOHNSON, Lincoln’s-inn-flelds, London, ‘‘ Improvements 
in railway trucks or vehicles.”—A communication from David McFarland, 
Worcester, Massachusetts, U.S. 

1818. LEMUEIL WELLMAN WRIGHT, Brooklyn, New York, U.S., “ Improve- 
ments in meters for water and other liquids.” 

1819. CHARLES DENTON ABEL, Southampton-buildings, Chancery-lane, Lon- 
don, “ improvements in the production of iocine.”—A communication from 
Jules Toché, Nantes, France 

1820, HENRY JAMES CROCKETT, Kent-villas, Grange-road, East Dalston, 
e Improvements in Venetian blinds, part of which improvements is also 
applicable to roller blinds,” 

1823. EDWARD FAIRBURN, Kirklees Mills, Mirfield, Yorkshire, “ Improve- 
ments in condensers for working wool or other fibrous substances.” 

1824. WILLIAM EDWARD EVERITT, Birmingham, ‘An improvement or im- 
provements in the manufacture of tubes for marine boilers, surface conden- 
sera, and other similar purposes.”—3rd June, 1868. 

1826. WILLIAM RyY&, Lowmoor Ironworks, Oldham, Lancashire, “ Improve- 
ments in apparatus for supplying fuel to steam boiler and other furnaces.” . 
1827. DAVID FOSTER, Sheffield, ‘‘ Improvements in combining and casting 
various qualities of metal in the manufacture of anvils, top and bottom faces 

for hammers for drawing-out pu projectiles, and other articles.” 

1828. GEORGE HARTLEY and PAUL ROBERTSHAW, Bradford, Yorkshire, “ Im- 
provements in the construction of steam boilers and generating apparatus in 
connection therewith.” 

1830. MATHURIN RIVES, Rue St. Antoine, Paris, “‘ An improved ships’ block.” 

1831. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, “ Improvements 
in apparatus for the manufacture or ‘production of carbonic oxide, hydrogen, 
and carbonated hyd ."" —- A communication from the Company or 


5 -equare, London, “A new or improved 
appliance for holding a stick of sealing-wax.” 
1833. CLINTON EDGCUMBE BROOMAN, Fleet-strcet, London, ‘‘ Improvements 
in the manufacture or transformation of iron and steel, andin apparatus em- 
loyed therein.”—A communication from the Company or Society “ Cyprien 
‘essié du Motay and Co.,” Paris, 
1835, JOSEPH ASHTON, Fleet-street, London, ‘‘ Improvements in horse-shoes.”’ 
1836. JOHN WORTH and ABRAHAM BARKER, Rochdale,’ omen: a Improve- 
ments in ty cm rollers and clearers used in machinery for preparing ani 


1837. JOHN PsTaig, jun., and JOHN FIELDEN, Rochdale, Lancashire, “‘ Im- 
provements in obtaining hydraulic motive power, which improvements are 
also applicable to the propulsion of vessels by jets or streams of water.” 

= 3 a SALAMON, Ludgate-hill, London, A improved mode of 

ic and other pictures, advertisements.”— 





patterns, and 
Aeumuemieetion Som Frederick Moritz Beral Bertram, Leipzig, Saxony. 





Jaume Auguste Richner, Rue du Hazard. Paris. 

498. ALFRED LEMASSON. Rue Lagille, Paris, ‘* Improvements in the construc- 
tion of dials or indicators for showing the distance travelled by cabs and 
other public conveyances, and the fares due for the same.” 

501. WILLIAM EDWARD GEDGE, Wellington-street, Strand, London, “ A pro- 
cess having for object the separation of animal from vegetable substances in 
textile fabrics, rags, or any other material containing them.”—A communi- 
= from Philibert Antoine Hippolyte Schlosser, Faubourg St. Martin, 

aris. 

503. GEORGE VALENTINE WISEDILL, Upper-street, Islington, ‘‘ A new or im- 
proved ring for keys and other useful purposes.”—14th February, 1*68. 

508. DAVID WHITTAKER, Blackburn, Lancashire, ‘* Improvements in healds 
or heddies and other parts of looms, and in machinery or apparatus con- 
nected therewith.” 

= EDWARD COTTAM, Battersea, Surrey, ‘‘ Improvements in breech-loading 

re-arms ” 

514. JONATHAN BARLOW, Queen-street, Oxford-street, London, “ Improve- 
ments in carriages.”"—Partiy a communication from George Keller, Boulevart 
Haossman™, Paris.—15th February, |868. 

517. JOHN CLARK and THOMAS VICARS, Liverpool, “An improved tobacco 
box and tobacco-cutting machine combined.” 

525. JAMES WALKER, Poole, D b is in the 
of ornamental! tiles, slabs, bricks, and ih articles. "—1ith February, 1868. 
526. ADRIEN MARIE DUFILHOL, Paseage des Petites Ecuries, Paris,“ An im- 

proved method of shoeing horses and other beasts of burden.” 

434. CLINTON EDGCUMBE BROOMAN, Fleet-street, London, ‘* Improvements in 
breech-loading fire-arms.” — A communication from Antoine Alphonse 
Chassepot, Paris. 

530. WILLIAM WEILD, Manchester, “‘ Improvements in the process of treating 
sewing threads, to prepare, starch, dress, polish, and wind the same, and in 
some of the machinery to be employed therein.” —18th February, 1868. 

543. THOMAS BEELEY. Hyde, Chester, “ Improvements in keirs.” 

544. RICHARD BLEZARD, Liverpool, “ Improvements in machines for cleaning 
wheat and other urain.” 

548. EDWARD WILLIAM YOUNG, New-street, Spring-gardens, London, “‘ Im- 
provements in the construction of bridges.” —19th February, 1858. 

578. LEWIS MATTHEWS BECKER, Guildhall chambers, Basinghall-street, Lon- 
don, ** improvements in the manner of ope the position and supply of 
os plugs, fire cocks, fire alarms, and for other purposes.”—21st February, 
! 


600. SAMUEL FIRTH, Leeds, Yorkshire, “‘ Improvements in machinery for 
cutting coal, stone, or other minerals.” 

608. RICHARD HEATHFIELD, Birmingham, “ Impr ta in the fi 
tare of cut nails.”- 22nd February, 1868. 

606. AUGUSTUS STENGER, Gresham-street, o Sentin, “Improvements in um- 
brellas and parasols. real ith February, 1868. 

620. JOHN ELCE, M in a the spindles of 
machines for spinning and doubling.” — 25th Fi 1863. 

646. JOHN PERRETT, Eagle House, Herne-bill, Dulwich, Surrey, “ oe 
ments in bot les and apparatus for feeding infants, "26th Fe bruary, 186! 

665. WILLIAM EDWAKD NEWTON, Chancery-lane, London, ‘‘ improvements in 
pens and pen and pencil-holders."—A communication from John Thomas 
Price, Arrow Kock. Missouri, U.S, 


a 














for raising 
and stacking straw and other agricultural produce. 29th February, 1868. 
707. an PINKNEY RBYNOLDSON, Twisters-alley, Bunhill-row, London, 


Bow-lane, London, and —- HIGGONS 
HIGGINS, Fairfield-10ad, Bow, Middl in the 


of match-boxes, and in apparatus to be used therein. raat "March, 1858. 
769. ALFRED VINCENT NEWTON, Chancery-lane, London, “ Improved appa- 
ratus for cultivating land and sowing seed.”—A communication from David 
Dunham Stelle, New Rrunswick, New Jersey, U.S.—5th March, 1868. 

815. WILLIAM HENRY HALSEY, Hoboken, New Jersey, U.S., “ A‘ new and im- 
proved process for making articles from hard rabber, and from other sub- 
stances panera of being moulded in dies, and at the same time inlaying or 
inserting in and attaching to such articles metallic and other plates for use- 
ful or ornamental purposes.”—9¢h M¢ 1868, 

827. ARSENE BOURDON, Boulevart du — Eugéne, Paris, ‘“ Improvements 
in looms for weaving.” —10th March, 1868. 

845. FREDERICK RYLAND, Westbromwich, Staffordshire, ‘‘ Improvements in 
the manufacture of pulleys for suspending window frames, and for other like 
purposes,”—12th March, 1868. 

1293. WILLIAM GoRSE, Birmingham, ‘“‘ Improvements in the preparation of 
strips of iron and steel for the manufacture of fiat-pointed cat nails.”—2\s¢ 
April, 1868. 

1355. JULIAN BERNARD, -street, Strand, London, ‘‘ Improvements in 
Preparing and dressing ores and minerals, and in the machinery or apparatus 
employed therein.” —z4th April, 1858, 

1485. ARTHUR CHARLES HENDERSON, Charing Cross, London, ‘* Tmprove- 
ments in the mode of fa m, and in the apparatus con- 
— therewith.”—A communication from Lazare Lévy, Paris.—6ih May, 

1761. THOMAS GREENWOOD, Leeds, in 
for assorting the fibres of Fe ae silk.” —Partly @ communication from 
Auguste Veillon, wi 

1763. JEREMIAH ROBERT TAwDutNG, eos, Ms a pecan, Norfolk, 

12 ‘ay, | 

1775. JULIUS N adden Torquay, Devonshire, and iaawalins NEUHAUS, 
Surrey-street. Strand, “ Improvements in portable apparatus for cooling wine 
or other liquids in bottles or other like receptacles. —29th May, 1868. 

1947. WILLIAM LEONARD, setts, U.S., “ An improvement in horse 

collars.”—15th June, 1868, 
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All persons having an interest in opposing any one of such appiications 
should leave particulars in writing of their objections to such application at 
the office of the Commissioners of Patents, within fourteen days of its date, 
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ABSTRACTS OF ag erp 8. 
Lhe following descriptions are made from Abstracts prepared expressly for THE 
ENGINEER, at ihe eftes of has Medetefs Commissioners of Patents. 


Class 1—-PRIME MOVERS. 
ene: Seu Steam and other Engines, Horse, Wind, and 
Milis, Gearing, Boilers, Fittings, &c. 


>. A. C. seme, mye on “ Engines worked by heated air or g: 
jated 5th December, 1867. 


, 

1 ue Sone has for ‘te object the production of motive power by means 
of air or gas alternately heated and cooled in separate chambers, and always 
maintained at a pressure greater than that of the atmosphere, thereby admit- 
ting of an engine being driven by air or as at a lower temperature than when 
the air or gasis admitted to the ng pump at the atmospheric pressure, 
— heat being generated in this pump at the same pressure.—Vot proceeded 
wit 





3168. T. J. —, Laurence Pountney-lane, London, * Furnaces.”—Dated 5th 
December, 186 


This invention _n to a former patent dated 12th June, 1866 (No. 1594). 
In the specification of this patent the patentee described a method of burning 
certain combustible materials (such as coa! dust, coke, ct » dust, charcoal, 
wood, hydrocarbons and gases) on and in a strata, bed, or bath of molten 
iron or other metal. In performing the present invention the patentee furms a 
chamber lined with fire-brick or other refractory substance, which chamber is 
closed in or arched over, except at two places on opposite sides, where apertures 
are formed, the one for supplying fuel and the other for the exit of the flames. 
This latter aperture leads to the bed of a puddling or melting furrace, or 
around the sides or through the tubes of a boiler, where the heat is utilised. 
The chamber is formed with a partition, diaphragm, or hanging bridge, which 
descends from the crown or roof of the chamber to a certain distance from the 
bottom. Molten slag, or molten glass, or a bottom or bed-plate of metal 
covered with molten slag or glass, occupies t the bottom of the chamber toa 
level of a few inches below the partition or diaph The is thus 
separated into two compartments communicating with one another through the 
passage between the lower side of the diaphragm and the surface of the molten 
matters. The side of the first or feeding compartment is either vertical or 
inclined, and through this side he introduces a blast of air from a fan or other 
blowing apparatus. This may enter by one tuyere, but he prefers to make it 
enter by numerous small tuyeres at suitable levels. At the top of this com- 
partment he places a fuel hopper, where, by suitable mechanism, the fuel is 
passed as required for combustion into a shoot, and made to fail upon an 
inclined metal plate, and thence into the chambers. A stream Of cold air is made 
to play upon the surface of the inclined plate so as to keep it cool and assist the 
descent of the fuel into the feeding compartment. The fuel, in descending 
through the compartment, is mixed with the air entering by the tuyeres, and 
being kindled a continuous sheet of flame is thus made to pass over the surface 
of the molten matter into the other compartment of the chamber, where it 
issues to the furnace with which it is connected. 

3470 E. A. PONTIFEX, Shoe-lane, Fleet-street, London, ‘‘ Condensers.” —Dated 
5th December, 1867. 

The patentee claims constructing surface condensers with pipes bent round so 
as to form limbs of equal or nearly equal length, as described. He also ciaima 
the combining surface condensers having pipes over which water is caused to 
trickle with injection condensers, as described. 

3472. J. W. KENYON and R. A. ARMITSTEAD, Manchester, *' Safety apparatus 
Sor steam boilers or steam .”" ~— Dated 6th December, 1867. 

This invention is designed fur the purpose of lessening the risk of the explo~- 
sion of steam boilers arising from a deficiency of water in the said boilers, and 
consists in an improved apparatus intended to discharge a portion of the water 
or steam, or of water and steam, into the furnace or furnaces at such times as 

the water level in the boiler is lowered to a dangerous extent. 


3508. W. B. LEACHMAN, Leeds, “ Rotary water or steam motive power engines.” 
Dated \0th December, 1867. 








Through the sides or ends of a cylinder of suitable di 
passes a ehafi. Upon this shaft, and within the said cylinder, he mounts 
another smaller cylinder, provided with two recesses opposite to each other, 
and placed eccentrically with regard to the outer cylinder, the inner and outer 
cylinders touching in one portion of their respective circumferences, leaving on 
the opposite side a space. He also casts to the inncr sur‘’ace of one end of the 
outer cylinder a double ring or internal eccentric, which is concen:ric with the 
outer cylinder or casing itself, but not with the shaft that pases through it. 
With'n this double ring three slide biocks are free to move, and with them are 
connected three bars by meas of stads, which extend across the diameter of 
the cylinder, and pass respectively through slot holes in the surface of the 
inner cylinder, such slot holes being opposite to the recess before vamed. To 
each of these bars is attached a feather or float extending the whole width of 
the cylinder. The pias by which the bars are connected to the slide blocks 
admit of the floats, along witn the bars to which they are attached, receding 
from the ceutre of the shaft as they are wage’ by the eccentric. The cviinder 
is provided with ports placed opposite to each other for the admi-sion and 
of steam or water, whichever may be usei, Admitting steam, 





667. JOHN HOLMES Bass, Featherstone-street, London, “I in 
double cans or ves+e:s to contain liquids or substances which it is desired to 
protect frum the influence of external temperature.”—27th February, 1368. 

673. JAMES LIVESEY, Victoria-chambers, pate ge London, “ Improve- 
ae driving, and retarding locome tive carriage or other wheels 
on railways, or for other purposes,” 








for instance, at the upper side it passes the two cylinders on that side 
where they are furthest from each other, until it reaches the recess befcre 
spoken of on the surface of the inner — and here it comes in contact 
with the feather or float before alluded to. This feather or float presenting a 
surface of resistance is driven round, and as it approaches the upper portion of 




















June 26, 1868. 


ENGINEER. 








the outer cylinder gradually withdraws towards the centre by means of 
eccentric arrangement before named. It now reaches the 
which the steam passes out of the cylinder, the consecutive 
meantime reaching tbe admission port for a fresh charge. and 
comes round to its first position it is gradually drawn closer toward 
until it reaches that point where th» two cylinders touch each other. 
that point as it approaches the steam port the eccentric ring on the outer 
cylinder gradually urges it out and the operation is repeated. 


| 


plate or bolt enters into or passes through it, so as to form a 
for by the ex! 





3483. B. R. JON road, and W. POWELL. Finsbury, London, *‘ Pr 
threw Grime totes "Dated 10h December, 1067. 
patentees claim attracting or collecting the electricity generated in the 
interior of such boilers and conducting It to their shells. Also the generator for 
the prevention of incrustation of steam boliers having conductor points pro- 
its circumference towards the centre and platina wire or bandat 
its periphery. 
3495. E, KERBY, Rochdale, ** Elastic packings for the pistons of steam engines, 


&c."—Dated 9th December, 1867. 
This invention is not described apart from the drawings. 
Class 3.—TRANSPORT. - 
Including Railways and Plant, Road-Making, Steam Ve (™ 
Sailing Vessels, Boats, Carriages, Carts, 


t, chinery and Fittings, 
Harness, £c. 
3478 J. EVANS, Tewkesbury, “Couplings for railway trucks.”—Dated 6th 


By this invent ion the trucks can be coupled without the person effecting 
the coupling placing himself between the tracks. On that end of the truck 
which carries the links by which one truck is connected to the back of the next 
one the inventor fixes an axis, the said axis being parallel with the end of the 
truck and at about the level of the bottom of the truck. The axis has a length 
somewhat greater than the width of the truck, and has.a lever or handle ft 
either end by which it can be partially turned. Besides a rotary motion the 
axis has a sliding motion, that is, a motion in the direction of its length. One 
or more coiled springs surrounding the axis bring it back to its normal position 
after it has been moved in the direction of its length. Near the middle of the 
axis two arms are fixed, the said arms being of a length nearly equal to the 
length of the coupling chain, or series of links, one of which is hooked to the 
hook of the next truck. The arms are jointed in the middle, the joint allowing 
the ends of the arms to rise out of the plane of the other part, but not to 

wv 





manner 3 Secondly, the manafacture of ornamental bricks, tiles, 
q bosses, vases, figures, columns, capitals, bases, cornices, 
copii tablets, finials, and other articles of a similar character employed in 
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cium in the manner described. 


Class 6.—FIRE-ARMS. 


Including Guns, Swords, Cannon, Shots, Shells, Gunpowder, Im- 
plements of War or for Defence, Gun Carriages, &c. 
3469. P. G. L. G. ESIGNOLLE, and J. CASTHELAZ. Paris, 
plosive and fulminating ers.” —Dated 5th December, 1867. 
The patentees claim the application in the manner described of picrate or 
carbazotate of the salts formed by picric or carbazotic acid, of the 
derivatives of this acid, of their salts, and of the aciditself to the manufacture 
of powders. They also claim the several compounds described. 
3492. R. WARRY, St. Mary's Barracks, Chatham, “ Breech-loading fire-arms.”— 
Dated ith December, 1867. 


This invention consists in certain improvements in the construction of breech- 
loading fire-arms in which the breech block is hinged at the side of the barrel, 
and in which central-fire ammunition is employed. The breech 
description known as a solid breech block, and is fixed toa spindle or pin, which 
is d in suitable bearings f: rmed on or attached to the exterior of the 








nd beyond the line of the other part. These arms are situated resp 
on either side of the coupling links, and the extreme ends of the arms are con- 
nected with the last link by means of pins on the sides of the link engaging in 
slots in the ends of the arms. In using the coupling the axis is turned by one 
of the levers or handles, and the arms raised somewhat beyond a horizontal 
position, the axis being at the same time made to slide a short distance in the 
direction of its length. The end link is thereby raised to a greater height than 
the hook with which it is to be coupled, and in rising is sufficiently on one side 
of the said hook to escape it. By now allowing the axis to slide back into its 
normal position the link is brought over the hook, and on depressing the han- 
dle or lever it falls on to and engages with the said hook, and the coupling of 
the trucks is complete.—Not with. 
3488. J. RAE, Sydenham, and G. MILLER, Glasgow, “‘ Railway wheels.” —Dated 
7th December, 1867. 
+. This invention is not described apart from the drawing. 
3482. P. R. Hopes, Adam-street, Adelphi, London, “ Apparatus for heating 
and forming metals wheel tires."—Dated 7th December, 1867. 
This invention relates, Firstly, to a peculiar construction, arrangement, and 
conformation of apparatus for re-heating railway wheel tires, more especially 
that form of tire used on a railway wheel patented by H. Brookes, the 7th 
October, 1859 (No. 2286). This peculiar form of wheel tire has first to be 
shronk on to the wheel rim, and afterwards a lip has to be turned down over 
the bevel part, making the tire perfectly secure without the use oj bolts or 
rivets The improved method is to re-heat thislip by the agency of a series of 
compound jets of carburetted hydrogen gas and common air in their proper 
equivalents, or by any other combination of hydrocarbons in connection with 
superheated steam or gas to produce the most intense heat. These jets are 
brought to bear and impinge on the lip around the periphery. 





Class 3.-F ABRICS. 
Including Machinery and Mechanical Operations connected with 
Fel. Manufacturing, Printing, Dyeing, and Dressing 


3481. C. BRAZIL, Chorley, Lancashire, “ Machinery for sizing cotton, &c.”— 
7th December, 1867 A 7 


This invention is applicable to the sizing machines known as tape, legs, and 
slashers. and consists in an improved combination of a revolving cylindrical 
brush with one or more revolving smoothing guard rods, a revolving presser 
rod, and one or more revolving opening rods. The yarn on leaving the size 
box passes over the first guard rod, then over the brush ani under the presser 
rod, then over the second guard rod, and then it passes to the drying cylinder, 


penetration of the bristles of the brush through the yarn is governed by a 
regulating set screw passing through the lever in which the press rod revolves. 
—Not proceeded with, 
2489. W. CLISSOLD, Dudbridge Works, near Stroud, Gl. tershire, “* Machinery 
for j substances for spinning.”—Dated 7th December , 1867. 
This invention consists in the applications to the feeds of carding engines or 
preparing machines of certain means for neutralising the contractile force of 
the fibres as they are presented to the feed rollers, thus insuring a more 
uniform breadth of feed than has h fore been obtained 
3504. R G. LOWNDES, Crofthead, Renfrew, ** Fini: textile or other ics.” 
— Dated \0th December, 1867. - aie _— 
This invention essentially relates toa new arrangement and construction 
of certain parts .* that class of machinery used fur finishing textile fabrics by 
the process known as stenting or stretching. The object of the present 
improvements is to firmly hold the edges of the cloth or web by means of a 
clamp instead of by pins, as at present in use, thus avoiding the necessity of 
a of small holes along the edges of the cloth or web.—Not pro- 
ceeded 











Class 4.—AGRICULTURE. 
Including Agricultural —- } tems Implements, Flour 
, ae. 


3475. W. N. NICHOLSON, Nottingham, “ Machi: for spreadi: asses," — 
ted 6th December, 1*67. d . seth 

The First part of this invention relates to hinery for ding grasses. 
On the axle of the machine, whether such axle be concentric or eccentric, the 
inventor mounts an eccentric cylinder or cylinders, andon the external part of 
such eccentric cylinder or cylinders the fork barrels are made to revolve. By 
moving such eccentric cylinder or cylinders round the axle the fork barrels are 
thrown for either the forward or reverse motions, or are disengaged for travel- 
ling. at the same time the height of the fork barrels from the ground can be 
varied when it is desirable todo so. He also make the ironwork by which the 
horse shafts are attached to these hi of ch lied or grooved iron. 
The Second part of the is for imp in the ing wheels 
of machines for cutting, spreading, or collecting grasses or corn. For the 
purpose of giving the wheels a firmer bite on the ground, so to increase their 
power of driving the machinery connected with the same, he makes p 














barrel and breech plate, and in which it is free to move, thus forming a hinge 
for the breech block. The hinge is, by preference, placed on the side of the 
barrel opposite to that on which the hinge of the breech block is placed in the 
Snider system of breech-loading fire-arms, but it may, if desired, be similarly 
placed ; a hole is drilled or formed through the centre of the breech block, in 
which is placed the striking piston, or that by which the centre of the cartridge 
head is percussed, the same working in a direct line coinciding with the axis of 
the barrel, whilst at the same time it performs the office of a locking bolt for the 
breech block. The rear end of the striking piston is formed with a conical base, 
which is capable of fitting into a recess formed in the centre of 
the tang or plate. 


jollowing 
which is hinged to, or placed on, the before mentioned spindle or hinge pin in 
the rear of the breech block, and across the breech chamber, the same being 
constructed with a bevelled face corresponding with, and working on the upper 
portion of the conica! base of the striking piston. This lever, up m the hammer 
being released, is struck thereby, and pressing up »n the conical base of the strik- 
ing piston forces the latter forward, thus percussing the centre of the cartridge 
head and causing ignition of the ammanition. The hammer is provided witha 
projecting nose, which latter, upon the gun being discharved, fits into a slot or 
hole formed in the breech block, or in a@ piece of metal attached thereto, and 
which before discharge receives a stud or prejection upon the transverse lever. , 
Upon discharge taking place the latter is dep |, and the nose of the hammer 
entering the before-mentioned slot or hole firmly holds the breech block in the 
chamber, and prevents any possibility o° the same being forced open by any 
explosive power which may be exerted thereon. In order to extract or remove 
the expende! cartrid.e case after the discharge has taken place he adopts the 
following arrangement :—A small barrel or tube is placed over the partially 
revolving spindle or hinge pin to which the breech block is attached, such barrel 
or tube being free to move thereon, and having formed therein an oblique or 
inclined groove or slot m which a pin or stud fixed on the spindle works. The 
barrel or tube is furnished with a prvjection which acts as the draw cartridge or 
extractor. Upon the breech chamber being opened by the raising of the breech 
block the barrel or tube carrying the draw cartridge or extractor 1s by the par- 
tial revolution of the spindle or hinge pin, and the stud fixed thereto working 
in the groove or slot in the barrel or tube, caused to recede from that part of 
the barrel of the gun which receives the cartritge. When it is desired to use 
the gun the curtridge is placed in the breech chamber and moved furwards into 


| the barrel, the river of the cartridge head being pressed upon the extractor, 
being divided into two or more parts by the opening rod or rods. The depth of | 


which is carried forward by the closing of the breech block. The gun having 
been discharged, the breech block is tarned back by means of a thumb piece 
attached thereto. The barrel or tube to which the draw cartridge or extractor 
is fixed is thereby actuated and the cartridge case wi:hdrawa, thus obviating 
the necessity of a separate movement for that purpose. 


3507. W. PALLISER, Army and Navy Club, Pall Mall, London, “ Ordnance 
&c.” Dated \0th December, 1867. 
This invention relates, F rst, to improved modes of strengthening or convert- 
ing existing cast tron guns; Secondly, to an improved mode of cons‘racting 
pound gans posed of a combination of steel wrought iron, and cast iron; 
as also to improvements in the processes employed in their manufacture, 
Thirdly. to an improved system of rifling gus ; and lastly, to improvements in 
the form and facture of projectiles therefor, invention will probably 
be described and illus ra‘ed in a future number of this journal. The details are 
too voluminous to be produced here. 











Class 7.-FURNITURE AND CLOTHING. 


Including Cooking Utensils, ym nd Ornaments, Musical Instru- 
ments, Lamps, Manufacture of Dress, dc. 
3471. S. GOLDSTEIN, Manchester, “ Improvements in various portions of ladies’ 
and gentlemen's apparel.” — Dated 6th December, 1857. 

The novcity of the invention consists in constructing a lady's skirt, when 
required as a waterproof skirt, in two parts, the upper portion being composed 
of any suitable materia’, to which is attached, by buttons or other similar 
fasteners, the lower portion of the skirt, which is composed of waterproof 
material. the reverse side of which may be ornamented so as to be worn in fine 
weather as an ordinary skirt. 

3479. R. JONES and J. ABRAHALL, Birmingham, “ Manufacture of hollow 
metallic seamless spheres and ornaments." — Dated 6th December, 1867. 

This invention has for its object the manufactvre of the said spheres and 
ornaments of thinner metal than can be employed in the facturing them 
accordi:.g to the ordinary method. The t is also applicable to the 
manufacture of hollow metallic spheres and ornaments of other metals than 


gold. —Not proceeded with. 
London, “‘ Operating chairs, more especially 
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Dated 6th December, 1867. 
This composition consists of carbonised coal or graphite, which 
ised and pulveri: reduced to 





Here two or more or copper tubes can be simultaneously drawn at one 
draw-bench. In arranging or comb'!ning the parts of machinery for the simul- 


during the drawing process; or, when tubes are drawn without mandril she 
employs compound plyers or forceps of the kind hereafter described. The draw 

which he employs consist of square plates of steel, having holes in them 
of the ordinary kind, the holes through which the two tubes are drawn being 
made in separate plates. These plates are supported in an upright in a groove 
in which the said plates are introduced and faced. The plates have a slight 
play in the groove in order to allow them to take an exact position with re- 
spect to the clips or forceps during the drawing he d plyers or for- 
ceps have a movable tongue or projection inserted between their blades. [n 
using these plyers or forceps the movable tongue or projection is placed between 
the two tabes, and the blades of the forceps or plyers are placed on the outer 
sides of the two tabes. On closing the said forceps, and ‘fixing them to the 
drawing chain, the tubes to be drawn are gripped between the blades of the 
plyers or forceps and the movable tongue or projection. The tubes to be drawn 
having been through the holes in the draw-plates, and the tubes or 
mandrils gripped by the clips, or plyers, or forceps, the drawing is effected in 
the ordinary mauner.— Not proceeded with. 





3485. 0. Banner aad H. Le@Gort, Bradford, “ Knife cleaner.”—Dated 7th 
1867 


, ° 

This invention consists in the employment of one, two, or more cylindrical 
brushes having leather, buffalo hide, or other suitable substance, introduced 
betwixt the bristles, sach brash or brushes being enclosed in a box or casing, 
80 a8 to be capable of receiving rotary motion. Also in having pads pressed by 
springs into contact with the surface or surfaces of the brash or brushes, 
and removed from contact by cam, lever, or other suitable means for 
j duction or withd | of the knives, 


3498. W. CLARK, Baker-street, Portman-square, 
or 





London, “ Instrument for 
clipping horses.”"— Dated 9th mber, 1867. 

This invention consists in the arrangement of two steel blades having catting 
edges, one of which blades has a comb or series of prongs attached to its back 
surface arranged along ani projecting beyond the cutting edge thereof, while 
the other blade is made to pass backwards and forwards over the front surface 
of the first named blade in such a manner that the cutting edges of the two 
blades operate with a shearing action in front of the comb. 


3499. L. Ross, Leith, “ vegetable juices.”— Dated 9th December, 1867. 

Here the patentee prepares lime juice, lemon juice, and other vegetable juices 
or medicaments, by employing sulphurous gas, either free or combined (xs, for 
instance, as a sulphite or bi-sulphite). 

3500. W. R. LAK&, Southampton-butldings, Chancery-lane, London, “ Exca- 
vating machines.” — A communication —Dated 9th December, ‘867. 

This invention consists, First, in so arranging the driver's seat that his 
weight shall counterbalance that of the plough whereby the earth is loosened. 
Secondly, in combining with a flanged whec' two rev Iving belts between 
which the earth is elevated when loosed by the plough. Thirdly, in a mode of 
regulating the depth of the cut, and at the same time changing the seat of the 
ploagh point. Fourthly, in the substitution of guides for the land sides in 
common use. Fifthly, in a mode of reculating the delivery of the earth 
excavated. Sixthly, in a device for raising the machinery in turning and also 
in that for raising the entire machine except the wheels. feventhly, in the 
use of an adjustable shoe for finishing the ditch to receive drain tiles. 
Eighthly, in so constructing the frame that by folding the same the distance 
between the wheels may be made wider or narrower. Ninthly, in a mode of 
suspending the ploughs and frame so as to permit the sald ploughs te. work at 
a constantly increasing depth below the surface of the earth. Tenthly, in the 
attachment of the draught at whatever depth the plough may be working. 
Eleventhly, in arranging the plough and the parts con ected therewith so as 
to loosen the earth and throw it between the elevating belts. The machine is 
more expressly designed for making ditches and drains. Reference so the 
drawings is esvential to a full description of the invention. 


3502. C. MARTIN, Chancery-lane, London, and W. BARRETT and T. 5 Wess, 
Norton, Durham, “ Improvement in th: treatment and reduction of titanife- 
rous iron ores and in the manufacture of iron.” — Dated 9th December, 1867. 

This invention mainly relates to certain improvements in the treatment of 
ilmenite, iserine,. and other titaniferous iron ores, whereby the same can be 
mre efficiently reduced than by the processes previously adopted, and also to 
the construction of furnaces for such purposes. The blast furnace or cupola 
which is employed for the reduction of the ore should be charged in the ordin- 
ary manner and in the order and approximate portions stated in the specifica- 
tion. The details of the invention are voluminous.—Not proceeded with. 


3505. C. Connor, Old Ford, London, “ Umbrellas and parasols.”—Dated \0th 
Decemb r, 1867. 

Here the patentee combines with the frames of umbrellas an4 parasols water - 
proofed fabrics, whether woven, fulled, or felled, looped or knitted; such as 
cambric, linen, cloth, silk, or other textile fabric composed of textile or other 
fibrous substance. He cuts or divides the fahric into interco-tal sections or 
gores, that is to say ~ections whereof each is intended to exten’ between two 
ribs. He scrapes or prepares the edges and solutions them, or applies by other 
means, a cementing and be or sticks the section together 
80 as to form the ring, the ng being such as is ordinarily 
used for cementing such fabrics. To avoid the necessity of perforating the 

ring I he 











hes it to the frame of the umbrella or parasol by first 








3484, J. K. MORRISON, Goodge-street, 
designed for dentists.” — Dated 1th December, 1867. 





either at right angles, or any other angle or curve on the edge of the peri- 
pheries of the wheels, or makes such peripheries laterally of a zigzag form.— 
Not proceeded with. 


3477. J. ROPER, Monson-street, Lincoln, ** Apparatus dri ‘a 
elevators.” — Dated 6th December, 1867. - ad madara 
The patentee claims applying at the corner of a straw elevator, or, it may 
be, of a threshing machine, guide pulleys, which are adjustable up and down, 
so that their position may be suitably intermediate of the driving and the 
driven pulleys, and so that their axes may be set at right angles to the driving 
band as it passesonto them. He also claims the application to the straw 
elevator of a swinging bracket with guide pulleys upon it, so that. by the 
movement of the said bracket on its centre, the guide pulleys may be trans- 
ferred from one side of the machine to the other, as may be required. 
= _. claims the general arrangement of the apparatus substantially as 





Class 5.—BUILDING. 
Including Brick and Tile Machines, Bricks Tiles, Drain Pipes, 
and House Fittings, Warming, Ventilating, 4c. 
3487. J. PARTINGTON, Astley, Lancashire, * i 
5. Same —_ n ire, “* Method of heating buildings 


This invention consists in the use and appli of an air ch or 
vessel or vessels situated behind the fire, so as to form the back of the grate in 
cellars, kitchens, or other suitable iti The chamber may be of any 
convenient form. and made of metal, brick, fire-clay, or combinations thereof, 
and from below it is supplied with cold air by means of a pipe and regulating 
valve, and on the air becoming heated by the action of the fire it ascends up a 
pipe applied to the upper part of the chamber, which extends up the 
chimney, and is carried into the various rooms at different heights by branch 
pipes, which may be opened to allow the hot air to escape into the room, or the 
heat may be obtained by radiation only. — Not proceeded with. 


3496. W. H. COOKE, Oldham, * Sprii to be applied to am, 
— Springs ippl doors, &c.”— Dated 9th 


, 

This invention consists in applying to one end of the ordinary rod or wire 
asmall wheel, the periphery being slotted, drilled, or ratchet-toothed, into 
which slots, holes, or teeth a sliding plate or bolt is introduced, to retain and 
prevent the wheel yielding to the torsion of the spring and turning, the fitting 
supporting the end of the wire and wheel being so arranged that the retaining 











This i m consists chiefly, First, in a novel mode of raising and lower- 
ing a chair or other article ; Secondly, in certain novel means for adjusting and 
securing the same at any required angle; Thirdly, in constructing an operating 
chair with arms adjustable in reference to the seat of the same; Fourthly, in a 
novel mode of adjusting the back and arms with reference to the seat; Fifthiy, 
in the novel construc'ion and manner of adjusting the head rest of an operating 
chair; and, Sixthly, in so constructing and combining these various parts in a 
chair as to enable it to be adjusted to adapt it to adults or children. 





Class 8.—-CHEMICAL 
Including Special Chemical and Pharmaceutical 
and Inghting Materials, y Preservation 

Brewing, Tanning, Bleaching, Dyeing, Calico-Printing, Smelting, 

Glass, Pottery, Cement, Paint, Pa, § 

3474. C. Kinsy. St, Dunstan’s-hill, London, ** Combination of materials to be 
used for filtering liquids.”— Dated 6th December, 1867. 

This invention consists in the combination of certain materials for the filtra- 
tion of I'quids, and by the employment of which that operation can be per- 
formed with great efficiency. A sheet of linen, calico, or any other textile or 
felted terial p ing the requi degree of strength and porosity or 
permeability, is covered with a layer of paper pulp, such as that of which 
ordinary filtering paper is manufactured, there being no size mixed therewith, 
Adhesion between the pulp and the fabric is obtained by subjecting the sheet of 
fabric so coated as before d P of a hot roller. For the 
filtration of water containing organic impurities, charcoal in a pulverised state 
may be combined with the paper pulp, and in like manner other substances 
which are capable of acting upon the liquid or liquids under treatment, accord- 
ing to the well-known chemical principles, may be beneficially combined with 
the palp,—Not with. 











Class 9.—ELECTRICITY. 
Including Electric, Magnetic, and Electro-Magnelic Apparatus, 
Electrical Apparatus, Galvanic Batteries, &c. 
3476. H. J. T. H. FOVEAUX, Strand, London, “ Cell for galvanic batteries.” — 
Dated 6th December, 1867. 
This invention consists in constructing cells for galvanic batteries in such 
manner that, when the cell is in one position, the flaid surrounds the battery 


ing or hing to the waterproof material stays or strips of extra 
pieces, made preferably of the same materiai, and these latter he tacks or 
otherwise attaches to the frame. 


3506. W. H. BARLOW, IWestminster, ‘‘ Apparatus for measuring approximate 
the quantities of earth in continuous cuttings or banks.”—Dated 10 
, 1867, 
Reterence to the drawings is essential for a clear description of this 
invention. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Tae Eve or Pretimmvarny MeEetTinc: On Change in Wolver- 
hampton: Electioneering Discussions—PRELIMINARY MEETING 
YESTERDAY : Small Attendance: Prices Unaltered : Statement of 
Demand—Tue WaGes Question : Discussions of Masters: The 
Old Offer of Masters: How Rejected ; Probability of Renewal— 
BUSINESS AFTER MEETING : Inquiries for Stone, Coal, and Pigs- 
Tue Iron anp THick Coat Trapes about Dubey: Meeting of 
Coalmasters : Reduction of Prices Rj ? ing of Men's 
Wages Determined Upon: Probability of Reduction even Yet: 
Harpwares: Localities and Branches Specified, 


On Wednesday in Wolverhampton the meeting of the iron and 
coal masters and the agents was occupied more in discussions 
relating to the ensuing Parliamentary contest for Wednesbury 
than in buying and se! . Mr. Alexander en, of the Ulver- 
stone district, one of the Liberal candidates of the new borough, 
was early upon ’Change, accompanied by his legal agent, and he 
made an active canvass amongst tho voters present, who, however, 
were not very numerous. The candidate was soon recognised, for 
he is tolerably well known in South Staffordshire, having been 





joint lessee with Mr, McLean of the South Staffordshire Railway, 








¢. 
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and he expressed to us his satisfaction at the result of his visit. 
One well-known member of the Liberal party in ‘this district, 
however, frankly suggested to Mr. Brogden that on the ground of 
locality Mr, Walter Robinson, of the Gospel Oak Ironworks, was the ' 


man, andthat Mr. Brogdea might, with much more promot y of 
aiding the. Liberal parsy, offer himself for Monmouthshire, where 
there are now two Tory candidates, and where the Liberals bave 
sought a candidate in their behalf in the person of Mr. Fother- 
gill, because he is not enly a liberal, but also largely con- 
nected with the iron and coal trades of that district. But Mr. 
Fothergill has decided in favour of the new seat ‘at Merthyr, for | 
which borough he was a candidate twelve inmonths ago. Mr. 
den is connected with ve ironworks in the neighbour- 
county of Glamorgan. hether Mr, Brogden deter- 
ne to. go elsewhere or not—and. we believe he has no such 
intention at present—neither he nor Mr. Robinson will divide their 
party in Wednesbury. The condition of trade was 
comparatively unaltered from its state last week, and the pre- 
liminary meeting in Birmingham on the following day was not | 
looked forward to with much interest. ; 

When the trade met in preliminary meeting the attendance 
showed that the occasion was, as had been expected, one “gee 
which there was little business of importance to transact. e 
chairman of the trade (Mr. George Barker, of Wolverhampton) 

jided, but he was not so influentially su as is usually 
he case. Prominént members were not there, simply because 
there was hardly anything todo. Nevertheless the room in the 
Hen and Chickens Hotel, in which the business is done, was more 
than comfortably filled at this season of the year. It was deter- 
mined that prices shouid remain as fixed at the last meeting. 
Members,then compared notes as to the state of the trade, The 
reports, whilst they were not very cheering, still led to the conelu- 
sion that the demand for iron of nearly all descriptions is slightly 
better now than it was three months ago. The demand, it is true, 
relate more to the lighter than the heavier descriptions; yet there 
were men who make first-class boiler-plates who reported a pretty 
good demand on home accounts. The chief consiguments are of 
rounds and hoops, and strips and sheets. The late action 
of the men was, of course, talked about, and much re- 
gret evinced because of their readiness to resist any chan 
in wages against themselves, whether that change should 
re ble or unr ble. From what transpired it is clear 
that tne men have themselves to thank that they are not earning, 
so far as the puddlers are concerned, higher wages. If they had 
accepted a proposition which the masters made to them at the close 
of the lock-out they might now be receiving 8s. a ton ; but because 
that involved accepting 10s. when bars should be £10 10s. a ton— 
a most rare occurrence— they rejected the terms and elected to 
abide the result of supply and demand. The day may, however, 
come when the masters may see their way to renew the offer. 

The business transacted on "Change at the close of the meeting 
was only trifling. Still negotiations were opened alike for coal, and 
stone, and pigs, which must lead to transactions. 








From Dudley the report is to this effect: Notwithstanding the | § 


revailing hot weather last week the puddlers and millmen were 
fept pretty regularly at work, and the mills and forges to the 
west of this town are fully on. There are some fair orders on 
hand for small sizes of merchant iron, but for large plates the 
demand is not of a very satisfactory nature. When all things are 
taken into consideration, however, the trade is as good as can be 
ted, idering the drawbacks it has had to contend with in 
reference to the puddlers’ strike. The various ironworks begin to 
assume their wonted activity, and the district, generally speaking, 
as far as the iron trade is concerned, is in a comparatively satis- 
factory condition. Some good orders are coming in through the 
Liverpool merchants for the American markets, and no doubt 
there will be a good fall trade. Hot blast pig iron of good 
uality and made from all-mine, is realising from £3 10s. to 
lis. per ton. The price for cinder iron is not so easily quoted, 
as parties sell according to the exigencies of the case, On 
iday last a meeting of coalmasters west of this town was held 
in Dudley. It was not numerously attended, and in the 
absence of Mr. Frederick Smith, the president of the trade, 
Mr. J. E. Swindell presided. It was resolved that the wages of 
the thick coal colliers and ironstone workers should be reduced 
sixpence per day. The question of the prices of cpal was not so 
easily dealt with. It was proposed that they should remain as 
they are; but it is understood that at the meeting the Earl of 
Dudley's agent movel an amendment to the effect that prices 
should be reduced. This, when put to the meeting, was lost by a 
majority of one or two. A good deal of discussion took place upon 
this point, and it was asked how they could drop the colliers’ 
wages without reducing the price of coal. To this some replied 
that tle price of coal had been reduced since there had been any 
interterence with the colliers’ wages. If this referred to the 
wholesale underselling which is going amongst several coalmasters 
it ia true, but if it had regard to any authorised meeting of the 
trade declaring a reduction it is untrue; for, though the coal, 
masters have had meetings from time to time, there has been no 
reduction since the ‘‘seventeen weeks’” strike, which began in 
the latter end of June, 1864, and ended in the following October. 
Without a doubt another meeting wiil have to be called, the prices 
of coal reduced, and a circular list sent out to the customers, if the 
colliers are to go in without a strike, for much dissatisfaction 
exists among them at present. They say, and very naturally, if 
wages are to be reduced so ought the rates of coal. 

The improvement in the hardware trades of this district has 
been pretty well sustained during the past week. There is an 
increase in the orders from the colonial markets. A further supply 
of specifications has been received from Australia, and information 
to hand describes the Canadian market 1s slightly better. From 
South America and the West Indies the inquiries are less 
numerous than they were last recorded; confidence, however, is 

ually recovering. With the North of Europe and some of the 
editerranean ports a fair business is being transacted, but with 
France and Italy no improvement has taken place. There is a 
slight increase in the demand on account of the home market 
enerally. Travellers who have been out in the rural districts 
ve induced shopkeepers to forward instructions of a trifling less 
scanty character than were coming in before they began their | 
journeys. The London market is dull, but it is not quite so 
depressed as it was before the Queen manifested a resolve to emerge 
from her long solitude, 

The trade of Birmingham is much in the same condition as last 
reported. Some manufacturers report inactivity, still they look 
forwar.i to a good autumn trade. As to the state of particular ' 
branches there is little fresh to say. The electro-platers and tin- 
plate workers are rather short of orders, and the same remark 
applics to the gas-fitters and the other branches who look to a 
winter demand for the bulk of their orders. The brassfounders 
are moderately employed. The wire trade is quiet. 

In Wolverhampton the staple trades are tolerably active. The 
ironfounders are a trifle busier in hollow-ware, but heavy castings | 
show no increase in demand. In the lock trade the inquiries in | 
the principal departments are increasing. Best cabinet locks and 
night latches are in better request for Canada and Australia, and 
makers of fine plate locks have more to do, both for the home and 
other markets, Galvanised ironwork and plated wares are com- 
manding more attention in the various branches. From New York 
the orders for tinplates are less frequently received, and it is 
understood that the weekly consignments are now one-third below 
the average in times of good trade. 
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ednesbury isin steady activity in some of the rolling stock 

branches, and there are rumours of other railway orders being 
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NOTES FROM THE NORTHERN AND EASTERN 
COUNTIES. , 


(From our own Correspondent. ) 

LiverPooL: Trial of the Dutch Turret Vessel de Krokodil —Tur 
CUMBERLAND Iron TraDE — THE CLEVELAND Iron TRADE — 
THe West or Scornanp: Clyde Navigation: Glasgow Water 
Works—FAatrBaIRN ENGINEERING COMPANY—YoORKSHIRE IRON 
TrabDé —State OF TRaDE AT SHEFFIELD — DON AND Norra- 
Westeen Rattway: New Station at Bolton ~Royal AGRICUL- 
TuRAL SocteTy oF ENGLAND : Leicester Meeting. 

A Dutch turret vessel, the De Krokodil, the second of some iron- 

clad twin-screw turret vessels, constructed for the Dutch Govern- 

ment b i ial trial on 

Friday in the Mersey. The dimensions of the De Krokodil are :— 

Length, 180ft.; beam, 44ft.; depth, 1lft. 6in. She is armour 

plated with 5jin. plates from 3ft. below the water line to the gun- 

wale, reduced at the extreme ends to 44in., and on teak 
10in. thick. The inner skin of iron is lin. thick, med by 
longitudinal iron girders. The turret is protected by yan Sin. 
thick, increased to Llin. at the ports, and carries two er 
124-ton rifled guns, which can be fired in line of keel forward and 
within four degrees aft. The turret is fitted with a complete set 
of gear for working by steam power, as well as the usual hand 





ear. 

The iron trade in the neighbourhood of Carlisle is not very 
active; out of twenty-one furnaces in the various works only 
twelve are in blast. 

The number of furnaces in blast in the Cleveland district is 
eighty-six, aid there are forty-seven out of blast. The price of 
iron in the Cleveland district has shown rather a drooping tendency 
of late; in the rail market, especially, there has been but little 
demand. Small quantities of rails have been taken for the Great 
Northern and the London, Brighton, and South Coast lines, but 
the continental demand is quiet. The demand for plates continues 
pretty good. The foundries appear to be doing somewhat better, 
some considerable orders —— been received for pipes. The pig 
iron trade has been in a somewhat languid state. 

The Clyde Navigation Bill is expected to pass through the 
House of Lords as an unopposed bill. The revenue of the Glasgow 
Water Committee last year was £99,090, and the expenditure was 
£63,962, leaving a surplus of £5128. 

The Fairbairn Engineering Company (Limited) proposes to 
reduce its capital from £250,000 to £150,000. 

There is no material improvement to notice in connection with 
the South Yorkshire iron trade; some branches, however, continue 
tolerably active. At Milton and Elsecar a fair business continues 
to be done in rails, sheets, and plates, while at some works in the 
Barnsley district there are considerable orders on hand for cast 
iron tubing for new collieries now being sunk, The demand for 
coal in South Yorkshire is still comparatively moderate, 

A change for the better has occurred in the iron trade of Sheffield 
and in most of the heavy branches. In some of the largest works 
some activity now prevails. The demand forsteel for manufactur- 
ing pore, ot for export, is greater than it has been for some 
time past. The demand for most descriptions of railway matériel 
continues fair, and large quanties of steel rails are being made 
both for home and American consumption. The edge tool and 
engineer tool trades are only moderately active. 

The London and North-Western Railway Company will bring in 
a bill next session to obtain powers for the erection of a new sta- 
tion at Bolton. 

The arrangements in connection with the annual exhibition of 
the Royal Agricultural Society of England at Leicester are pro- 
gressing rapidly towards completion. The show-yard will be out 
of the contractor's hands by the end of this month, and a sidin 
constructed from the main line to the show-ground by the Midlan 
Railway Company, is nearly finished. The preliminary trials of 
cultivators, &c., will commence July 9th, and of brick and tile 
machines July 15th. 


WALES AND THE ADJOINING COUNTIES. 
(From our own Correspondent. ) 

Tue IRON TRADE: Strong Hopes Entertained of the De; ion 
Passing Away: A Better Feeling Gradually Strengthening : 
Orders Move Numerous and Better Employment of Hands: Ope- 
rations Somewhat Retarded for Want of Water: Tendency of 
Quotations to Harden: More Cheerful Prospects of Trade with 
Foreign Countries: Slight Improvement in the East Indian 
Demand: Increased Inquiries for Bars—Pic Iron Trape— 
THe TinpLtate TRaDe—Tne Steam Coat Trade: Falling off 
tn Shipments — COMMENCEMENT OF OPERATIONS AT THE 
LLANELLY ForGeE—STRikE OF COLLIERS AT ABERAMAN—PRE- 
SENTATION TO A COLLIERY MANAGER— REPORTED COMMENCE- 
MENT OF OPERATIONS AT THE New Wosks—Tarr’s WELL. 

IRONMASTERS are now beginning to entertain strong hopes that the 

depression which has prevailed for so long a od in the iron 

trade is gradually passing away, and the better feeling referred to 
in last report as springing up in this district is slowly but surely 

being strengthened as time pregresgen. 0: are evidently a 

little more numerous than they have been for some months past, 

and the hands employed at some of the rail mills, although not 
working full time, may be said to betolerably wellemployed. Opera- 
tions, however, have been somewhat re ed at one or two of the 
works in the district owing to the scarcity of water, and 
considerable inconvenience would no doubt have been experienced 
had the trade been characterised by anything like brisk- 
ness. This little difficulty has to some slight extent been over- 
come by the copious showers on Sunday, and itis very probable 

a further supply of the essential element will speedily be obtained. 

During the past week quotations cannot be said to have materially 

altered, but there is a greater tendency to order. The preliminary 

ting of ironmasters takes place on Thursday at Birmingham, 











At Bilston the japanners and tinplate workers report busi as 
tolerably active in current season goods, but trays, waiters, and 
tea caddies (except the commoner descriptions) are not so much 
inquired for. The ironplate workers are doing rather more than 
last reporte:l in the colliery gear branches. Where low prices are ac- 
cepted ironfouuders are pretty well to do, but makers who will 
not give way are running less time. 

Throughout Willenhall a tolerably steady trade, as times go, is 


and the reports received tend to strengthen the belief that no 
alterations will take place in list quotati The prospect 

trade with foreign and continental houses are more cheerful than 
they have been of late, and there is a likelihood of orders becom- 
ing more numerous before long. From Austria advices are consid- 
ered tolerably favourable as to future requirements, and the reduc- 
tion of duties under the tariff just promulgated will no doubt tend 














trade i i 
panies recover from the 
ca aioe ae 
to give out with a li 


an 40 more freedom orders for 
which in a number of cases are known to be greatly 


ie 


d The Buckf: and Totnes Railway Company 
rtising for 1000 tons of rails, and the London, nerd ied 
South Coast Railway Company for 3000 tons of rails, with fish- 


plates and chairs. There is an increased demand for bars, and 

rices have an upward tendency. . There is a tolerably fair sale of 
Pigs, and it is believed before month expires there will be 
a large accession of orders. 


Tinplate makers are doing a fair amount of busi urchases 
ing made with tolerable freedom by * com. . 
steam coal trade is now characterined by a degree of 
unusual at this season of ies ear, and there pil says 


, This, 
no doubt, has been partly occasioned by the ity of ten 

‘ local paw and to the falling-off in the md for the * 
whege it is said large stocks had accumulated the Ab 


war. About an avi quantity is being sent to the French and 
continental markets, but the demand for the Baltic and Russian 
= is limited, the principal part of the coal for that country 

ng obtained from the north of England. The output at the 
various collieries has a ponders to increase rather than diminish, 
and a large number of loaded wagons are now crowded on the 
sidings at the local ports, and present a sight anything but favour- 
able to the trade of the district. For house qualities there is only 
a limited demand, and prices continue low. 

Operations have been commenced at the Llanelly Forge, Brecon- 
shire, by Mr. J. Jayne, colliery roprietor, and will afford em- 
ployment to a large number of the inhabitants, who have, since 
the stoppage of the works, suffered a great deal of privation and 
poverty. 

For seven weeks past the colliers loyed at Messrs. Elliott's 
colliery, Aberaman, have been on strike, owing to the weigher 
having been discharged by the masters against the wishes of the 


men. 

Mr. H. Jones, who has for a number of years held the office of 
manager of the Blaengwawr and Aberewmbry collieries, Aberdare, 
has been presented with an address, a gold watch and pencil case, 
and a portrait of himself, by the workmen employed under him on 
the occasion of his leaving that acighbourkeod. 

It is reported that a are to be commenced at the ex- 
tensive new works at Taff’s Well in the month of Jaly, by Messrs. 
Woods Brothers. The works have been completed some little 
— and when started will give employment to a large number 
of hands. 





PRICES CURRENT OF METALS AND OILS, 
































1868. 1867. 
Copren—British—cake andtile,| £2 8. d. £34. d| 2 8.4. £58. 4, 
per ton ...... cocccrccee | 28 0 0,. 80 0 78 00..79 0 0 
Best selected ........++-. - | 82 0 0.. 83 9 0 80 0 0.82 0 0 
BRO 20.200 cecccccccce cece 83 0 0.. 85 0 0) 8% 0 0.. 88 6 0 
Bottoms... oc ccsccesccccces 87 0 06.. 88 0 0 86 0 -9 0 0 
Australian, per ton........ .| 7819 0.. 82 0 0) Sl 0 C.. 88 0 06 
Spanish Cake .....+ss.-s+00 76.0 0.. 77 0 01 73 © 0... 7310 O 
Chili BarS........cccccccere 75 00.. 9 0 O70 0 0. 0 0 0 
Do refined ingot .........| 75 0 0.. 76 6 9/7919 0..99 0 0 
YELLOW METAL, per Ib. .. 907 O87 © O07 060i 
IRON, pig in Scotland, ton......} 2 12 6 ash. 213 Ocash. 
Bar, Welsh, in London ...... 6 5 0.. 610 0| 615 0.. 700 
Wales........ 510 0.. 515 G 6 Reo 2 
Staffordshire..| 7 5 0.. 0 0 0} 710 0. 0 0 6 
Rail, in Wales ...... «+ «+++ 510 0.. 600 600.. 6 5 @ 
Sheets, singles in London....| 9 5 0.. 0 0 0} 910 0.. 0 OG 
Hoops, first quality ........)/ 8 5 0.. 810 0} 819 0.. 0 6 48 
Nailrods........+ 766... 70 GO| 710 0. 0.88 
Swedish.....-see- 10 0 0., 10 5 OF 10 5 0.. 1010 © 
LEAD, Pig, Foreign, 18 7 6.. 1810 ¢ 19 5 0.. 1910 0 
English, WB. .. . 21 5 0.. 0 09 02115 0.. 0 0 * 
Other brands ..... os eoveee| 19 5 O.. 1910 OF 19 TO OL. 19 15 
Sheet, milled........++e++ee 20 0 0.. 0 0 0} 20015 0.. oO 0 
Shot, patent .....ese cesecece 2219 0.. 2215 0| 23 0 0... 0 6 
Red or minium........++-+++ 2015 0..21 0 0} 21 5 6... 0 0 
White, dry....... 77 0 (0..29 0 0 29 0 0.. 29 WwW 
ground in oil... * 0 0.. 29 0 0] 28 O U.. 30 0 
Litharge, W.B. ... 40 f.. 0 0 02% 0 0.. 0 0 
QUICKSILVER, per bot. ... 617 6.. 0 0 % 617 8.. 0 0 
SPELTER, Silesian, per ton -| 2% 7 6.. 0 0 0 2012 6.. 20 15 
Knglish V & S...... eocccces 9050. 000000. 00 
ZINC, ditto sheet .....-eeee00--| 2510 0.. 26 0 9127 0 2... 0 0 
STEEL, Swedish faggot .......5| © 0 0.. 0 90 0006... 00 
Ke. cccccccccccccssccccccce 1415 0.15 0 0 000.. 0 ® 
TIN, Banca, per cwt.......+++- 44 0.. 0 0 *} 412 0. 00 
Straits, fine—cash ......-++.- 41112. 000 46 0.. 00 
For arrival ..... --| 412102... 0 0 ts] 47 C.. 4 8 
English blocks ... 415 0... 41 0 48 0.. 49 
Bare ccccsccccce 416 0.. 417 0) 49 0.2. 4 
4i8 0.. 00 ¢] 412 0. 0 0 
8 Be 3 2.1 BR 3 SD 
170. 17 6 1 8 0. Jil 
170.48 418 0. 110 
413 0... 'M4 OF FUL O.. 117 
000.000 000. 00 
000.000 000... 0 0 
36 0 0.. 9 0 0 38 O 0.. 39 O 
32 0 0.. 0 0 0 34 0 O,. 35 0 
93 0 0.. 0 0 O10 O O.112 0 
30 °.. 00040 00. 00 
34 00.. 0 0039 0 0,. 0 0 
33 0 0.. 0 0 0 35 O 0.. 36 0 
3400.00035 00. 00 
70 0 0. 0 0 062 00... 00 
64 0 0.. 66 0 0 59 O 0.. 61 0 
400 90.. 0 0040 0 0.. 0 0 
32 00.. 0 0 0 4910 0... 0 0 
3410 0.. 0 0 0 37 0 0.. 0 0 
3210 0.. 0 O O 3415 O0.. 35 10 
26 0 0.. 37 0 O33 0 0. 0 0 
ee 33 0 0.. 0 0 0 36 0 0. 0 0 
EMOE  cccccccoccoccccccosocs OF D Be @ 8 EG) 0 8... 9 DB 8 
Tallow ........cccccccccces | 37 0 O.. 0 0 O36 0 0., 38 0 0 
PRICES CURRENT OF TIMBER. 
1863. ; 1867. 1888. | 1887. 
Per load— £4 «0/2 & 2 «|| Por lead— 4e40;4645 
Teak .......++s-11 1) 1210] 9 0 10 10 |} Yel. pine, per reduce! 0. 
Quebec, red pine ..,8 5 415] 3 0 410 || Canada, lst quality 17 915 10 17 0 19:0 
pian ine o- 0) 6 2 215540 fad do... 11 1)1210 19 O14 4» 
S& Johns N.B,yel.. 09 0 00)/90000 getiow LL v iz vi LL 1012 Ww 
Quebec,oak, white.. 5 5 519| 5 5 6 0 || 3t Petersburg yel.. 10 012 0) Wiv li O 
i 455 60) 80 410}) Pinland ........ 7 95 0 690 
elm 315 & 5| 1d 5 0 || Memel ........5 90000) OUOdS 
Meme! .....- 0 ~ ~ 0 oan : - emote? ~ 4 : > 3 10 
Danui: 0 ° 
e 4 2 0 310 a0 3 0 || Gefte, yellow...... 9 91010) 9 OLi © 
Memel, fr € 46,30 3W soveee © O1LOi0) 9 O10 
Riga .. 00.00. 30 4 3|-3 © 3% 5& || Christiania,perO. 
Swedish .........5 3 6 210) 115 3 2 ag ae 14 020 of 16 O82 0 
Masw,Queo rd.pine 5 0 617) 6 0 7 & in yell soee 
BSH HH ek s 
Lathwood,Dantafm 61) 710| 410 5 0 droves, por ctundart 2 
St. Peter’s 810 910) 610 7 10 Bho cenere 6 0 9 «| s vw oO 
Greeeltacipress Tas "0114.0 a1 10 || pase Zorn’ seg vis shave im 
5 4 
SeJobu whtapruce 131015 6118 10 15 10 || pip... ¢ 1400 155 0j150 0 10 © 




















Tae Screntiyic WonpER.—Have you seen it? It magnifies 
32,000 times. Price thirty-two stamps{post free), with book of 
full instructions. To be had only from A. McCulloch, Philosophical 
Instrument Maker, 18, Blucher-street, -—[Apvr.] 
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